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Foreword

A MAJOR DETERMINANT OF INFANT MORTALITY
is low birthweight, particularly very low birth-
weight births, Very low birthweight births
(under 1500 grams) account for almost 50 per-
cent of deaths during the first year of life.

Neonatal intensive care is very expensive,
particularly for the very low birthweight or
severely premature baby, and the cost of
neonatal care in the United States has been
estimated to be about $2-82.5 hillion per year.
In addition, a significant proportion of surviv-
ing small premature babies have substantial
neurological, behavioral or learning problems
as they grow up in society.

Prevention of low birthweight, therefore,
has become a major national objective, and
rescarch and interventions designed to achieve
a reduction in the risk of low birthweight are
of the highest priority.

In 1985 Dr. Emile Papiernik organized a
meeting entitled “Prevention of Preterm Births™
with the subtitle “New Goals and New Practices
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in Prenatal Care™ which was held in Evian,
France, May 19-220 1985, It brought together
scientists from around the world involved in
clinical trials or community-based interventions
aimed at reducing the risk of preterm delivery.
This meceting was highly successtul and provid-
ed an excellent assessment of the then-ongoing
cftort to prevent preterm births and served as
an important forum for exchange among vari-
ous investigators. It also emphasized the impor-
tance of clinical trials in perinatal medicine.

In this spirit, a steering committee was
formed in 1987 to plan for a follow-up confer-
cence which was entitled “Advances in the
Prevention of Low Birthweight™ which muany of
us aftectionately called Evian 11 Members of
the Steering Committee included Drs. Robert
Creasv, Cal Hobel, Woodice Kessel, Irwin
Merkatz, Richard Morton, Sumner Yaffe and
Heinz Berendes. We wanted to bring together
researchers conducting clinical trials or commu-
nity-based interventions aimed at reducing the
risk of low birthweight. It was our beliet that
expanding knowledge through this state-of-the-
art review of strategies for preventing Jow
birthweight—the principal determinant of risk
for  poor  survival  and or  lite-long
morbidity—will greatly enhance our ability o
provide quality health services to vulnerable
populations and significantly contribute e the
advancement of maternal and child health in
the United States and worldwide,

The papers presented in this volume cover
a broad arrav of scientific investigations which
includes biological exposures, clinical trials of
the effect of social support during pregnancy on
birth outcome, the use of antiplatelet theripy to
prevent preeclampsia, and possible beneficial

cifects on the risk of preterm delivery through
calcium supplementation or magnesium supple-
mentation. A concluding discussion attempted to
identity directions for future rescarch.,

There was a spirited exchange about scien-
tfic intervention projects in urban populations
and international collaboration. Should we test
single or multiple interventions, especially in
inner-city: populations? Dr. Papiernik's interven-
tion strategy in France consisted of multiple
intenventions. His program also appeared to be
most etfective in low- or medium-risk women
rather than high-risk women. Overwhelming
social problems in inner-city: populitions in the
United States may create immense obstacles to
the evaluation of the Papiernik ¢ducational
intervention model and theretore socially high-
risk groups may be inappropriate for testing of
these interventions. In designing social support
trials what is meant by social support? Patients’
perception may be different from investigators’
intention. There is urgent need for an improved
risk assessment tool although the current
imprecision of risk assessment may be an aceu-
rate reflection of our very limited understand-
ing of the determinants of preterm delivery or
intrauterine growth retardation,

Considerable attention was devoted to a
discussion of methodological issues and end-
points of interventions such as biological vari-
ables and or proxies for mortality and
morbidity.

We have the sincere hope that this series
of conferences which Dr. Emile Papicernik initi-
ated in Evian in 1985 has made a significint
contribution to our knowledge and ability 1o
improve the health and well-being of tuture
gonerations,

Foretcord
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Trends in Rates of Low Binthweigbt

i1t the United States

Marie McCorMick, M.D., S¢.DD.

INTRODUCTION
Presenting this topic to this audience repre-
sents a classic example of the “coals to
Newcastle” phenomenon. This phenomenon
will become particularly evident as the discus-
sion unfolds, since it relies so heavily on the
work of several here. What T hope to achieve,
therefore, is to summarize what can be charac-
terized as “what we already know™ by way of
introduction to this conference.

IMPORTANCE OF LOW BIRTHWEIGHT
What do we “know™ about the importance of
low birthweight (LBW)? In the United States, in-
fant montality rates remain relatively high com-
pared to other industrialized countries.! Most
infant deaths now occur in the neonatal period,
and the majority of neonatal deaths occur
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among LBW infunts:* The persistence of high
levels of infan: mortality is not because we have
failed to achieve dramatic declines in infant mor-
tality over the past 20 years. These declines,
however, reflect our success in reducing the
mortality rates among small babies; indeed, our
birthweight-specitic mortality rates may be
among the best in the world. A recent report
from the ULS, Congress™ Office of Technology
Assessment (OTA)Y illustraies this point. Over the
past 20 vears, the mortality rate among very tiny
infants has declined dramatically, while the pro-
portion surviving with severe to moderate handi-
cap remains small. Thus, the proportion of
survivors in reasonable health has increased.

In spite of this increase, the persistent
minority who survive with appreciable levels of
handicap is of concern. Morcover, the cost of
care for such tiny infants is substantial,* and
reniains high even when compured to our seem-
ingly exorbitunt costs for a normal™ delivery
Thus, both on a health and on a financial basis,
low birthweight presents an important problem.

MEANING OF LOW BIRTHWEIGHT

Likewise, we know that a discussion of
low birthweight is really a shorthand notation
for the adequacy of a complex physiologic pro-
cess: intrauterine fetal growth, At cach week of
gestation, there is a distribution of birthweights.
Using a cut-oft point or grouping based on
birthweight, then, clearly captures a group that
is heterogencous for duration of gestation”
Both birthweight and gestational age are relat-
ed to mortality,” and tfor muany purposes gesta-
tional age is the better indicator of risk.

Birthweight tends to be more accurately mea-
sured and less likely to be missing from our
vital statistics data, however, and has thercfore
become the measure most frequently used in
data from the United States.

Let us also quickly acknowledge that refer-
ring to birthweight groupings or cut-offs
retlects o somewhat arbitrary point along a
continuum of risk and mortality. In other
words, 2500 g or 1500 g does not represent a
biologic discontinuity, but a cut-off point which
has achieved utility as a marker of risk through
repaated usage. Because certdin groupings or
cut-oft points have achieved currency and their
meaning is well understood, we will continue
to use them in this discussion,

Let us return, however, to pursue the point
of intrauterine growth a bit further, Low weight
at birth may result from one of two processes.
cither independently or in combination: 1)
shortened duration of gestation, or (2) less
growth than would be anticipated for a given
length of gestation. Among the former, growth
Cheight and weight) is appropriate tor gestation-
al age (AGA), but delivery has occurred before
37 weeks of completed gestation. Unlike growth
retardation, the causes of preterm labor and the
tactors which increase the risk of it require fur-
ther clucidation.s Among the latter, which s
attributed to intrauterine growth retardation
UGR)L the infants are judged to be smaldl tor
gestational sage (SGA) by being born less than
the established pereentile for growth for a given
goestational age. A variety of conditions are dasso-
ciated with TUGR An SGA infant nuy also be
premuture. At a given gestational age. an SGA
infant is less Hkely to survive than an AGA infunt
where higher weight confers an advantage. At
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given birthweight, however, maturity confers the
advantage to the SGA infunt until term

CHANGES OVER TIME

Whatt, then, has the recent ULS. experience
been in terms of trends in low birthweight over
time? Unfortunately, the rates of low birth-
weight are not changing very much, The pro-
portion of live births less than 2501 g has
decreased slowly by a little more than 15 per-
cent in e past 15 years (see figure 1.1, The
proportion of live births less than 1501 g. how-
ever, has remained the same or risen slightly,
Thus. while the proportion of LBW births has
declined overall, this population is now weight-
ed toward the Tower end of the birthweight dis-

Trends

tribution with a higher proportion of the very
high-risk births.” Most births less than 1501 g,
both AGA or SGA, are also preterm. These
trends suggest that much of the decrease which
we have experienced is in low birthweight due
to IUGR. This interpretation is supported by
other analyses.”" What factors may be invoked
to explain this trend or lack of trend?

FACTORS ASSOCIATED WITTH
TRENDS IN LOW BIRTHWEIGHT

‘The most striking factor in the ULS. experi-
ence remains the racial disparity in rates of Jow
The LBW black
Americans is twice that of whites and other

birthweight. ! rate for

racial/ethnic groups, and is well above the

Figure 1.1
Proportion of LBW and VLBW Births, By Race
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objective set for 1990, This higher rate of LBW
is paralleled by higher infant mortality rates,
although unlike LBW, the mortality rates are
declining.” What accounts for this difference?

One hypothesis is that there are genetic or
inherited ditferences in birthweight distributions,
Support for this argument can be derived from
studies which document uan intergenerational
correlation of birthweight ' In addition, anily-
ses which compare the full range of birth-
weights between ethnic groups reveal that the
entire birthweight distribution for blacks is shift-
ed downward.!* Such shifts suggest that standard
cut-off points. such as 2500 g. do not connote
the same degree of risk for black bisths as for
nonblick births. Indeed, for a given low birth-
weight, black infants have lower birthweight-
specific mortality rates than whites. Adjusting for
birthweight distributions results in higher mortal-
ity rates throughout the birthweight distribution
for blacks, however, supporting the argument
that they are at a disadvantage.'s While the
potential genetic contribution of race to birth-
weight and the appropriate statistical techniques
for adjusting for differences in birthweight distri-
bution require further study, disparities in birth-
weight among subgroups within the black
population using conventional markers of birth-
weight risk suggest room for improvement with-
in the current genetic endowment. It is these
disparities among subgroups which we will
¢xplore further.

Epidemiologic tradition has identified three
sociodemographic characteristics which are
associated with increased risk of low birth-
weight: (1) young maternal age. (2) low nuater-
nal educational attainment, and (3) marital
status.™ Blacks remain at a disadvantage by hav-

ing higher proportions of births to women chr-
acterized by these factors than whites. For both
groups, however, the proportion of mothers less
than 18 vears of age and mothers with less than
12 years of education (graduation; school-leaving
norm for the United States) has decreased: the
proportion of mothers who are unmarried has
increased, but this probably does not connote
the same degree of risk now as it did in more
permissive times. IF anything, then, the relative
risk for these variables has declined. which rep-
resents a trend that is not consistent with the
trend in low birthweight.

These factors are not independent. A
wonun who initiates childbearing carly is less
likely to complete school and to be married.
Kleinman and Kessel have examined this ques-
tion for sclected states in the vears 1973 and
1983, When these factors are anmitlyzed in com-
bination, the relative differences between blacks
and whites diminish among the high-risk
women. In other words, women who are at high
risk by virtue of their age and or educational
attainment have similar pregnancy experiences
regardless of race. Thus, part, but not all. of the
racial disparity can then be attributed to the fact
that black births are more likely to occur among
women who fall into the high-risk categories.

If this is the case, then, what s it about
maternal age or education which leads to the
higher rates of low birthweight? Although blacks
are twice as likely to be adolescent mothers, and
substantially more likely to be very young moth-
ers. the relative risk of a low birthweight birth
for voung bluck mothers compared 1o older
black mothers is less than the relative risk for
voung white mothers compared to older white
mothers. These findings are consistent with the
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increased risk of even “low-risk™ black mothers
noted carlier. They are also consistent with an in-
terpretation that age per se does not confer risk.
Such an interpretation is reinforced by the find-
ings of special programs for adolescent mothers
which reduce the risk of adverse outcome, but
only to the level of older mothers in their envi-
ronment. A similar picture emerges with educa-
tion.”” Thus, changes in sociodemographic
characteristics of mothers account for a relatively
small percent of the trends in low birthweight.

If education or age per se does not account
for what we see, then perhaps the questions
should be rephrased. Is there some factor which
is assoctated with carly child bearing, Jow educa-
tional attainment, and perhaps black race which
leads to adverse outcome? In other words, are
these factors markers for other, truly causal fic-
tors, factors which would pertain to both whites
and blacks, but to blacks disproportionately? An
immediate candidate leaps to mind: poverty.

Consideration of poverty as a causal factor
suggests a number of pathways by which the
risk of tow birthweight might be increased.
Since much of the remainder of the conference
will be spent in discussion of many of these
factors and potential interventions to ameliorate
their effects, T will restrict the following discus-
sion to illustrative examples.

One aspect of poverty is a restriction of

financial resources to obtain needed goods and
services. A necessary, if not totally sutficient. ser-
vice or set of services in attaining positive preg-
nancy outcomes is adequate prenatal care.
Inadequate prenatal care is higher among low-
income groups and among the high-risk groups
previously noted. This deficit for mothers in the
United States reflects, in parte gaps in payment

Marie McCormick
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for maternity services which stem from our medi-
cal care financing customs: 17 percent of all
women of childbearing age lack insurance for
maternity services, Even with private insurance
coverage for most medical services, maternity
cire may only be partially covered or not cov-
ered at all, since pregnancy is considered an
clective event not amenable to classical insur-
ance actuarial techniques. Another 10 percent of
women of childbearing age rely on public
resources, but even those eligible for public sup-
port may find obtaining prenatal care ditficult.
Participation may be limited by complex applica-
tion processes and inadequate fee schedules o
cover the usual costs of maternity services.”
Consistent with a relationship between pre-
natal care and pregnancy outcome is the fact that
groups identified as high risk are more likely 1o
receive inadequate care Moreover. the propor-
tion of women potentially at higher risk for
adverse outcome who start their care in the first
trimester has changed little over the past few
years, which is again consistent with the fack of
change in pregnancy outcome. As with maternal
sociodemographic characteristics, however, clim-
ination of those with less than adequate care
would have only a modest effect on the rate of
fow birthweight (i 12-15% reduction), Even
combining this with reductions of those with
sociodemographic risk results in a decrease of
only 29 percent in the LBW rate for whites and
30 percent in the rate for blacks.™ Thus, access
to prematal care is only part of the problem.
Constrained financial resources may also
indicate an inability 1o obtain other necessities
for a good pregnancy outcome. One which has
received attention is adequate nutrition,
Controversy exists as to the proportion of the
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UL.S. population experiencing hunger or an
inability to obtain the needed daily catoric
intike to sustain weight, Total caloric depriva-
tion, however, is less likely than inappropriate
mixture of basic foods and other nutrients.
Since it is not clear what an “appropriate mix”
should be. the exact deticits in the diets of the
poor cannot be readily identified. That there
are deficits is suggested by the data on the
cffectiveness of the WIC program (Special
Supplemental Food Program for Women,
Infants and Children).” This is not unalloyed
evidence, however, since this program provides
a mixture of services, as well as food supple-
ments. The area of appropriate nutrition repre-
sents an area of further research.
Consideration of other aspects of the
effects of poverty reveals additional mecha-
nisms by which it may contribute to adverse
pregaancy outcome. Substantial evidence exists
to support a relationship between poverty and
poor health generally. With regard to pregnan-
¢y outcome. maternal health factors would
include the (I relationship of specific health
problems as complications of pregnancy, and
(2) health practices which might affect both
matermal and child health, Among the Latter are
the use of cigaretes, illicit drugs, and excessive
alcohol, In addition, certain types of physical
activity may increase the risk of poor pregnan-
¢y outcome, as suggested by the data for
women with physically and emotionally stress-
ful jobs which require long commutes.™ In the
United States as i whole, approximately 30 per-
cent of women smoke and 35 percent drink
before their pregnancies, but a proportion
become abstinent during pregnancy, so that
close to half of TLS. women do neither during

their pregnancies.™ National data on smoking
do not reveal much disparity between the rates
of black and white women, and black women
tend to drink less, The role of illicit drugs is
notoriously difficult to assess both due to the
reluctance of individuals to report drug use and
the uncertain content of “street” drugs. A well-
established correlate of poverty is the Lack of
cmployment. Thus, such health-related habits
would appear, at first blush, not necessarily to
be related to racial inequities in birthweight.

It would seem, however, that the questions
ought to be more sophisticated than that. First,
the lack of paid employment does not rule out
stresstul labor, given the lack of financial
resources 1o invest in Libor-saving houschold
appliances. More importantly, such factors may
confer a different level of risk for women
whose health may already be compromised by
fong-term exposure to health risks associated
with disadvantaged environments, In a recent
study of the mothers of voung infants in central
Harlem, 10 percent had been hospitalized in
the year since delivery; 12 percent rated their
health as fair or poor; and 14 peccent scored in
the distressed range on a mental health scale.
Morcover, some of the risk factors for poor
pregnancy outcome also correlated with poor
maternal health subsequent to pregnancy. sug-
gesting an interactive effect.

More current informition is needed on the
health problems and behaviors of women of
childbearing age as they might aftect their capac-
itv for reproduction. Perhiaps our very Jow mater-
nal mortality rates have provided a sense of
security: which may require further re-examin-
tion, although black white disparities in this
health status indicator may have caused some
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concern.” We do collect Lealth data on women
of childbearing age through the National Health
Interview Survey (our Harlem data parallel
national data on black women), the National
Natality Survey, and birth certificate analyses, Tt
is difficult to establish, however, how the subsct
of women who bear children may difter from the
larger group of women of childbearing age.
since at any one time only @ minority of women
are experiencing pregnaney and childbirth,

secking prenatal care and changing health
habits (o improve pregnancy outcome reguire
certain amount of anticipation or plinning. The
groups most at risk, however, are the ones least
likely to have intended to be pregnant.” These
findings suggest that, in addition to prenatal
care. low-income women may have difficulty in
achieving access to fumily plinning services as
well, It is small wonder that such access may be
difficult to sustain given the fact that reproduc-
tive care for low-income women muy be spread
across several types of clinics: family planning
clinics, gynecology clinies, clinics for sexually
transmitted diseases, abortion clinics, and obstet-
ric clinics (many with legally dictuted separa-
tions of facility and staff).

Moreover, overcoming barriers to care and
modifving unhealthful behaviors requires motivi-
tion. energy. and support.* As the carlier data on
maternal mental health suggest. other aspects of
disadvantaged environments also adversely affect
women in this sphere. Again in this same cohort
of young mothers, environmental stress as meu-
sured by stressful lite events is high, but social
support—as measured by the ability o identity
an individual by name and relationship to pro-
vide help in six common situations—is not.
These factors relate to maternal health, and some

Marie McCormick
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studies have implicated such combinations in the
risk of adverse pregnancy outcome, ™

SUMMARY AND SUGGESTIONS

In summary, the low birthweight rate in
the United States remains high, with only slow
decreases and a predominance of premature
births. These high rates reflect the persistence
of socioeconomic disadvantage. especially
among blacks. The factors underlying these
trends are complex, and this complexity sug-
gests that change will not come casily,

In view of this complexity and lack of
ready explanation for the persistence of low
birthweight, our own experiences and those of
others suggest some questions and approaches
which, while not exhaustive nor even perhaps
original, may be usetul in the nest two days.
The first question relates 1o our undesstanding
of “risk.” The majority of low-income women, or
blick women, or poorly ceducated women. or
very young women have normal birthweight
(NBW) infants. We tend to treat women with
these characteristics as it they were homoge-
neous. and yet cach of these Tabels masks con-
siderable heterogeneity. Perhaps we should be
considering more "micro” studies on the risk fac-
tors within communities and trends in outcomes
at 4 more local level with more focused data to
understand the nature of this heterogeneity.,

secondly, even with established risk fac-
tors, we need to be more specific about the
mechanisms by which such factors alter risk
and the potential modifiers of both the effect of
the risk factor and interventions to ameliorate
its effect. We are recurrently taken aback by the
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relatively small contribution of prenatal care to
changes in birthweight, vet the relevince of the
individual components of that package of ser-
vices which we call prenatal care to the current
problems affecting pregnancy ouwome require

further examination. Furthermore, examples of

suceessful programs are rarely described in suf-
ficient detail to assess the generalizability of the
intervention, Likewise, the modifiers which
may contribute to the persistence of i well-ree-
ognized risk like cigarette smoking are not well
described. For example, in our study, environ-
mental stress and Lack of social support did not
contribute directly to birthweight differences.
but were clearly associated with smoking
behavior in pregnancy. Additionally. we need
better information on how sociodemogriaphic
and behavioral risk factors translate into biolog-
icil processes attecting tetal growth.

Finally. we may need to pursue some more
complex intervention models. A comparable
problem is the mental retardation seen in chil-
dren who come from disadvantaged back-
grounds. There are now several well-document-
ed randomized trials of successtul interventions,
and their success provides support for expanding
national programs for carly childhood education,
These experiences. however. rely on well-devel-
oped and explored conceptualizations of arly
childhood development and specitic curricutumes
aimed at the identitied deficiencies of sufficient
intensity to achieve the desired results, Tt s
hoped that the presentitions over the next few
davs will raise us all to this more sophisticated
level of approach to this complex problem.
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Evolution of the Preterm Birth Rate
in France

GERARD Breart, M.D.

INTRODUCTION
During the 1970s in France, reduction in the
preterm birth rate was considered a major
objective in perinatal medicine.” * This objec-
tive was included in a perinatal program
implemented between 1970 and 1975, This
program included incentives to increase prena-
tal care, outpatient clinics for high-risk women,
and educational programs. It was followed in
1975 by a series of measures, including regula-
tions tor the working conditions of pregnant
women and implementation of a home visiting
system. Since 1981, no new specific programs
or actions have been developed.

The aim of this paper is to trace the evolu-
tion of the preterm birth rate in France. The
paper will be divided into two parts. The first
part corresponds to the evolution of the
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preterm birth rute between 1972 and 1981,
bascd on national data, and the second corre-
sponds to the evolution between 1984 and
1980, based on hospital data.

EVOLUTION OF THE PRETERM BirTH RaTv
BEIwWEEN 1972 AND 1981

Material and methods

The data here presented are derived from
three national surveys conducted in France in
1972, 19706, and 1981 on representative siamples
of birth.” Each sample was obtained by a two-
stage (maternity unit, and deliveries within the
unit) sampling procedure (see table 2.1 For
every delivery incuded in the survey, a ques-
tionnaire was completed. The representative-
ness of the data was assessed by comparison

with data on all births. The main objective of

these surveys was to evaluate, at the national
level, the results of the perinatal program.,

Resuldts

Table 2.2 shows that, between 1972 and
1981, the preterm birth rate decreased from 8.2
percent to 5.0 percent. It should be noted that
this decrease was observed for births occurring
betore 34 weeks gestation. as well as for births
occurring between 3+ and 30 weeks™ gestition,

This reduction in the preterm birth rate

wias accompuanied by a reduction in the rate of

[ow birthweight births between 198+ and 1980
(sce table 2.3). This reduction was observed for
very low birthweights as well.

During this same period, prenatal care

changed dramatically in France (see table 2.0,
both quantitatively and qualitatively. For exam-
ple. the percentage of women with 7 or more
prenatal visits increased from 22 pereent to 55
pereent. The temporal relationship between the
moditication of prenatal care and the decrease
in preterm births is not sufficient o prove a
causal relationship, Other factors may have had
an impact on the rmate of preterm birth, Among
them. the demographic factors are the most
important. Table 2.5 shows that women who
delivered in 1981 were at lower risk for
preterm birth than women who delivered in
1972, There were fewer women vounger than
20 vears of age, fewer women with 3 or more
previous pregnancies, and fewer women with a
short interval since the previous birth,

To take into account the evolution of these
fuctors, standardized rates of preterm birth
were computed Gsee table 2.0)0. The 1972 popu-
[ation was used as the reference population.
The compurison between crude and standard-
ized rates shows that changes in demographic
actors explained only one-third of the decrease
in the number of preterm births.,

Commenlts

In addition to the changes in demographic
factors, there have been other changes. Not all
of the changes led to a decreased risk in
preterm birth, however: some of the changes,
in fact. had the opposite result. Theretore,
changes in maternal characteristios, as evaluat-
ed through the data collected. do not appear
sutficient to explain the decrease in preterm
birth. 1t is likely that the moditication in prena-
tal care dincluding nonmedical care) had an

pay
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impact on the overall rate of preterm birth.

Since many interventions have been imple-
mented at the same time. ranging from
increased use of betamimetics to regulations
concerning working conditions, it is very difti-
cult to evaluate the efficacy of any one particu-
lar intervention.

It is now accepted that some of the pro-
posed interventions have been overused or
misused. However, in agreement with what s
known about risk factors of preterm birth:
which are multiple and cannot explain all of
the cases of preterm birth, it is believed that a
reduction in the peeterm birth rate could not
be obtained through a single intervention.
Instead. 4 comprehensive program is needed
which includes several types of interventions.
among which obstetricians, midwives, and
social workers could choose one (or several)
specitically adapted 1o cach woman according
to her living and working conditions as well as
to the symptoms she presents, Since the
known risk tuctors expliain only puart of the
overall rate of preterm birth a4 program to
decrease preterm birth should not be limited 1o
high-risk women. but should be targeted 1o all
women in the general population.

EvourrnoNs or
TE PrETERM Bkt Rate Since 1983

In recent vears, it seems that the views of
French obstetricians” concerning prevention of
preterm birth have changed. This chinge seems
linked to two muain causes: First, concerns
about the safety of very commonly used drugs.

such as betamimetics: and. second. progress in

Gervard Broart
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nceonatalogy. Another factor which may have
influenced French obstetriciins is the trend, for
fetal growth-retarded fetuses, toward an
incredse in prenuure termination of pregnancy
to prevent long-term handicap. Those factors
have raised some questions concerning the
recent trend in the preterm birth rate in France.
In order to collect the necessary information, a
sunvey was conducted among several maternity
units. The results are presented here.

Material and methods

To obtain information oa the recent evolu-
tion of the preterm birth rate, as well as its
determinants, a questionnaire was sent to 30
maternity units known to be users of the same
tpe of computerized record. These units
belong to an association called Association des
Utilisatewrs  un Dossier Informatise en
Perinatologic. Obstetrique ot Gynecologie. The
purpose of the questionnaire was to collea
datar for the three more recent vears (1984,
1985, and 1980) on the preterm birth rate:
birthweight and mortality rates: social, demo-
graphic, and medical characteristics of the pop-
ulation: and policy adopted for the prevention
30
approached. only 9 were able o provide com-

of preterm birth, Among the units
plete data. They are located in different parts of
France (see figure 2.1, and 20,000 women per

vear deliver in these units,

Kesults

In the maternity units studied (see table
27, the preterm birth has increased from 6.0

percent to 7.7 pereent. According toimpaor-
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tance of prematurity (< or > 34 weeks), or to
induction of lubor tartificial or spontancous),
an incredase was observed for spontancous
preterm delivery no matter what the gestation-
al age, whereas an increase in induced preterm
delivery was observed only for very low gesta-
tional age (< 341 weeks), Table 2.7 shows that
more than one-quarter of the increase in
preterm births was directl related to an
increase in preterm induction tor termination
of pregnancy.

To screen the possible factors which might
have led to an increase in spontiineous preterm
birth, the evolution of some risk indicators
(¢.g.. frequency of women with previous
preterm birth, maternal age under 20 years,
unemployment, use of betamimetics, and first
prenatal visit at the unit during the first
trimester) was examined during this period.
Among the five indicators studied. two—the
percentage of women receiving betanimetics
and the percentiage of women coming (o unit
during the first trimester—varied markedly (see
table 2.8). Both frequencies decreased during
the period.

Comments

Even if the increase in preterm births
observed in some hospitals in France cannot be
considered as representative of the actual trend
at the national level, the data collected showed
that an increase in the preterm birth rate has
been observed at the same time as moditica-
tions in preventive attitudes have been
observed. Modifications in obstetricians’ atii-
tudes have been observed Gis demonstrated in
the increase in preterm induction and restric-

tions in the use of betamimetics), as well as
maodifications in women's attitudes as reflected
by the percentage of women starting their pre-
natal care, after the first trimester, at the outpa-
tient clinics of the units. This change may not
be due only to changes in women's attitudes,
however, but also to changes in general practi-
tioners™ attitudes, who could have delayed the
referral to the maternity unit, or o socioeco-
nomical problems, which could have made it
more difficult to access the maternity units
under study.

The moditication of the obstetricians” atti-
tudes seems to be recent as does the upward
trend in the preterm birth rate. Several of the
maternity units which have experienced a
recent increase in the preterm birth rate had
documented a decrease during the 1970s.

The increase in preterm birth has not been
observed only in French hospitals. Table 2.9
shows that it has been observed in Sweden,
Norway, and Iceland as well.”

CONCLUSION

From the data presented here, it can prob-
ably be concluded that a portion of the preterm
births can be prevented. This statement is
based on the decrease observed in France dur-
ing the 1970s and the recent increase in some
hospitals. This variation in trend in "sponta-
neous” preterm birth suggests the possible
effect of some environmental factors. These
factors could be social, demographic, or medi-
cil, since the observed change in the preterm
birth rate corresponds to changes in preventive

policies (e.g.. increase in medical intervention
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during the first period, and decrease during
subsequent periods) as well as changes in
social factors. The type of data presented here
does not allow any conclusions to be drawn
concerning the factors which are responsible
for the decrease or the increase in preterm
birth. Such conclusions can only be drawn
from experimental surveys. The results of the
randomized controlled trials presented at this
symposium, as well as those presented at the
Evian meeting,” do not lead to clear conclu-
sions concerning which interveniions can
reduce preterm birth and which interventions
cannot. These conflicting and disappointing
results might be due to the fact that prevention
of preterm births can only be obtained through
multiple interventions, cach of them alone
resulting in too few benefits to be observed in
an experimental study.

Another conclusion which can be drawn

from the hospital data is that prevention of

preterm birth cannot be considered as an
objective per se, but as a means to reduce
long-term handicaps. In some circumstances,

obstetricians will induce preterm termination of

pregnancy because of fetal distress, and an
increase in preterm birth rates might lead to
better long-term results. Therefore, the overall
preterm birth rate can no longer be considered
a good indicator of perinatal results. A distine-
tion must be made between spontancous and
induced preterm deliveries, and perinatal pro-
grams should be evaluated based on long-term
outcome or on indicators which are highly cor-
related with long-term outcome. Such indica-
tors renuin to be defined.

Gerard Bréart
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Statisiical Findings:
Evolution of Preterm Birth
in France

Table 2.1
Design of the National Surveys

1972 1976 1981
Sampling fraction 0.0137 0.0068 0.0068
Number of units 637 420 390
Number of deliveries 11,254 4,685 5,508

Table 2.2
Evolution of Gestational Age (National Data)

1972 1976 1981
Percentage Percentage  Percentage
Number of Weeks
< 34 2.4 1.7 1.2
34-306 5.8 5.1 4.4
37-39 37.0 p<00l 349 p<00T 379
4042 50.8 54.0 53.1
43+ 4.0 4.3 3.4
< 36 8.2 p<0.01 6.8 p<0.05 5.6

Table 2.3
Evolution of Birthweight (National Data)

1972 1976 1981

Percentage Percentage  Percentage
1500 ¢ 0.8 0.7 0.4
1500-1999 g 1.2 0.9 1.0
2000-2499 ¢ 4.2 4.9 3.8
2500-2999 g 19.1 NS 17.9 p<0.01 180
3000-3499 ¢ 41.8 42.3 41.3
3500-3999 ¢ 25.5 26.4 27.5
1000 ¢ + 7.4 6.9 8.0
< 2500 ¢ 6.2 NS 6.5 p<01 52

Gerard Bréart
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Table 2.4
Evolution of Prenatal Care (National Data)

1972 1976 1981
Percentage Percentage Percentage
Number of prenatal visits
<4 15.3 10.6 39
4 35.4 29.1 16.5
5-6 27.1 p<0.01 26.4 p< 001 24.7
7+ 22.0 33.9 54.9
Hospitalization during pregnancy
7.3 p< 001 13.0 p< Q.01 15.6
Betamimetics
* 8.9 p<0.01 14.7
Care by general practitioner only
* 20.8 p<0.01 8.8

¢ not avdilable

Table 2.5
Changes in Demographic Factors
(National Data)

1972 1976 1981
Percentage Percentage Percentage

Maternal age

< 20 years 9.9 8.5 6.0 p<0.001
> 40 years 2.4 1.1 0.9
Number of previous pregnancies
3+ 18.3 141 15.4 p<0.001
Previous birth
< 17 months  21.6 15.4 10.2 p<0.001
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Table 2.6
Evolution of preterm birth rate
(Crude and Standardized* Rate, National Data)

1972 1976 1981

Percentage Percentage  Percentage
Crude rate 8.2 6.8 5.6
Standardized rate 8.2 NS 7.8 p<0.05 67

= Standardization on age. number of previnus pregnancies. and inten al
between births,

Table 2.7
Evolution of Preterm Birth (Hospital Data)
Year*

1 2 3
< 34 weeks 2.6 2.9 3.3
spontaneous 1.5 1.6 1.8
induced 1.1 1.3 1.5
3536 weeks 4.0 4.4 4.4
spontaneous 2.3 2.5 1.7
induced 1.7 1.9 1.7

* Years 1, 2 and 3 generally represent 1984, 1985, and
1986.

Table 2.8
Evolution of Risk Indicators (Hospital Data)

Year*

)

—~

1 }
Percentage  Percentage  Percentage

Betamimetics Use 21.8 20.5 17.5
1st visit during
1st trimester 50.5 45.3 343

Gerard Brecrt
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Table 2.9
Preterm Birth Rate (< 36 Weeks) in
Nordic Countries

1979 1980 1981 1982 1983
Denmark 4.9 5.0 49 4.8 4.8
Finland - — — — 5.2
lceland 2.6 2.7 3.0 3 34
Norway 4.9 4.9 5.1 5.0 5.2
Sweden 4.5 5.6 5.8 5.9 6.1

Sourca: Papiernik, £, Breart, G, and Spira, N (1986). Prévention de [a
naissance prematurde. INSERM, 138,
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The Etiology and Prevention of
Low Birthweight:

Current Knowledge and Priorities
for Future Research

MiCHAEL S. KRAMER, M.D.

INTRODUCTION
In both developing and developed countries,
Jow birthweight (LBW), that is, birthweight less
than 2500 g. is a major risk factor for neonatal
mortality and for subsequent morbidity and
impaired functional performance.’ The design
of interventions to prevent LBW depends on a
sufficient understanding of its ctiologic deter-
minants. Although it is widely acknowledged
that causality of LBW is multifactorial, there
have been considerable confusion and contro-
versy about which factors have independent
causal effects, as well as the quantitative
importance of those effects. One of the najor
reasons for this confusion and controversy has
been a failure to distinguish LBW caused by a
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short duration of gestation (ie., premature
delivery) from LBW caused by intrauterine
growth retardation (IUGR).

Prematurity is defined as a gestational age
less thun 37 weeks. TUGR, which is also referred
to as small for gestational age (SGA) or small for
dates (SFD), is usually defined as birthweight
less than the 10th percentile for gestational age
for a “standard” reference population. (It is obvi-
ous from these definitions that babies can be
premature or growth retarded without necessiri-
ly weighing less than 2500 g Thus, while it is
true that LBW buabies are cither premature or
growth retarded or both, the converse is not
necessarily the case, particularly in well-nour-
ished populations from developed countries.)

The distinction between prematurity and
IUGR is of crucial importance because they dif-
fer considerably not only in ctiology, but also
in terms of their prognostic significance and
relative incidence in different settings.

For example, premature infants are at
greater risk for developing hyvaline membrane
disease, apnea, intracranial hemorrhage, sepsis,
retrolental fibroplasia, and other conditions
relating to physiologic immaturity, Several of
these conditions are responsible for the far
greater neonatal mortality in premature babies.

On the other hand, TUGR infants are more
likely to have deficits in growth, and at lcast
some of these deficits appear to be permanent,
As to relative incidence, Villar and Belizan have
analyzed data from 25 developing and 11
developed regions. In devcloping countrices,
most LBW births appcear to be due to IUGR.
whereas in developed countries (especially
those with the lowest LBW rate), most are due
to prematurity. Thus, the focus of preventive

cfforts, both in terms of clinical and public
health policy and future research priorities, will
differ in different settings depending on the rel-
ative incidence of prematurity and TUGR.

Reported discrepancies concerning the eti-
ology of LBW may have explanations other
than the TUGR -prematurity distincetion. Primary
among these is the matter of association versus
causation; that is, "muarkers™ of LBW versus true
causal determinants.

The issue here is not merely the theoretical
concern for “scientific purity.” Rather. the asso-
ciation/causation distinction is of considerable
practical import for improving public health,
since an intervention will succeed in reducing
LBW only if it affects a true causal factor. Many
of the potential determinants are highly associ-
ated with one another, and adequate control
for confounding is thus required to identity and
quantify their causal effects. Two possible sta-
tistical explanations for the reported diserepan-
cies concern the portion of the birthweight or
gestational age distribution (e.g.. middle v.
lower tail) on which a determinant acts and
inadequate statistical power in studies with
small sample sizes.

In an attempt to help clarify these issues
and synthesize the recent literature, T orecently
undertook a methodologic review and meta-
analysis of the English and French literature
published between 1970 and 198+, Although
several issues have been further clarified over
the Tast several vears, T believe the results of
that review still provide a reasonable synthesis
of our current state of knowledge about the eti-
ologic determinants of prematurity and 1UGR.
The following section summarizes the methods
and results of that review,
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CURRENT KNOWLEDGE

Sunummary of 1970-84 Review

The 1970-8+4 review was restricted to sin-
gleton pregnancies occurring in women living at
sea level without chronic illness. Factors of
extremely low prevalence (e.g., maternal rubella
infection or uterine malformation) were not con-
sidered. because even though such factors will
be of great importance to the individual women
in whom they occur. they are not responsible
for a significant portion of IUGR and prematurity
on a population-wide basis. Also excluded trom
consideration were medical complications of
pregnancy, such as pregnancy-induced hyper-
tension, abruptio placentae. placenta praevia,
and premature rupture of the membranes. In my
view, such conditions should be considered as
intermediate outcomes of pregnancy. Their
inclusion in a multifactorial model of causation
will inevitably lead to an underestimate of the
effect of factors whose impact on intrauterine
growth or gestational duration may operate
through one of the conditions.

After these restrictions and exclusions, 43
factors (or groups of fictors) were left for assess-
ment. These are listed in table 3.1. The literature
scarch began by examining the subject catalogue
of the World Health Organization library for
books and monographs published since 19700 A
similar scarch was carried out for review articles
listed in Index Medicus over the same time peri-
od. These were supplemented by a MEDLINE
computer search for the years 19828+ Finally. a
“snowball” procedure was used. by which cach
article or book chapter located was examined for
further references published since 1970, followed
by the references cited in those secondary

Michael S. Kranier

Determinadits

reports, and so on, Each reference identified by
the scarch was examined for data concerning 1
or more of the 43 factors,

Methodologic standards were established a
priori for studies of cach candidate factor. These
included such general aspects of research dedsign
as definition of the target population and study
sample, description of study participation and
follow-up rates, clear demonstration of the
appropriate temporal sequence between the fac-
tor and outcome, and the use of an experimen-
tal rescarch design (where teasible and ethical).
The remaining standards pertained to the poten-
tially confounding variables requiring control tor
nonexperimental studies and differed according
to the tactor under assessment.

studies satisfactorily meeting (SM) or par-
tially meeting (PM) the standards were selected
for further analysis. SM studies fulfilled the
majority of the predetermined criteria. PM stud-
ies gave some attention to rigorous design and
analysis, but fulfilled less than half the criteria.
For several of the factors, certain standards
were judged 1o be of overriding importance in
assigning an SM or PM rating. Based on the
studies selected tor further analysis, cach factor
was assessed for the existence of an indepen-
dent causal offect on birthweight, gestational
age, prematurity, and TUGR. I an independent
causal effect was judged to be demonstrated on
the basis of the combined evidence of the
selected studies, and sampling variation could
be excluded as an explanation (e, p<.09), the
effect size was extraced from cach study. For
birthweight or gestational age. this may have
taken the form of the difference in means from
4 randomized trial or @ matched cohort study,
an adjusted difference derived frony an analysis
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of covariance, or a regression coefticient from a
multiple linear regression analysis. For prematu-
rity and IUGR, the corresponding effect size
extracted was the relative risk or odds ratio
adjusted for potential confounders by using
matching, the Mantel-Haenszel procedure, or
multiple logistic regression analysis.

The extracted effect sizes were then
weighted by the study-speciss sample sizes to
yield an overall estimate for cach factor. Finally,
using available data on the prevalence of cach
demonstrated causal factor in different popula-
tion groups, ctiologic fractions were calculated
for prematurity and 1UGR. The ctiologic frac-
tion (EF), which is also known as the popula-
tion attributable risk or attributable risk percent,
is defined as the proportion of ITUGR or prema-
turity in a population that is attributable to a
given factor. It is caleulated as follows:

EF = P(RR-D
P(RR-D) + 1

where P s the prevalence of the factor in the
population and RR is its corresponding relative
risk or odds ratio.

The literature search using the combined
snowball procedure identified a total of 921
publications. Of these, 895 or 97.2 percent,
were successfully located and reviewed.
Although a majority of the reports originated
from developed countries in North America and
western Europe, a large number also came
from developing countries in Latin America,
India, Africa, and southeast Asia. The total
number of factor assessments carried out was
1.560. Even though some of the reports did not
contain original data bearing on any of the fac-

tors. this total fur exceeds 895, since many
reports provided data on several factors.

Factors with well-established direct or indi-
rect (fe., acting via one or more direct-acting
factors) effects on intrauterine growth are listed
in table 3.2, Those with effects on gestational
duration are contained in table 3.3, In order to
illustrate the quantitative importance of the
well-established direct determinants, 1 have
constructed pie diagrams in which the size of
the pie slices is roughly proportional to the eti-
ologic fraction for cach of the indicated factors,
Figure 3.1 is the pie diagram for IUGR in a typi-
cal rural developing country in which malaria is
moderately endemic but pregnant women do
not smoke. Nonwhite racial origin is probably
responsible for a large proportion of 1UGR in
developing countries with high prevalences of
black or Indian racial origins. The other major
factors are poor gestational nutrition, low
prepregnancy weight, short maternal stature,
and muahiria. It is important to emphasize that,
of the five leading factors, three may be madifi-
able in the short term: Gestational nutrition,
prepregnancy weight, and mualaria,

Figure 3.2 shows the pie diagram for a
developed country in which 40 percent of the
women smoke during pregnancy. Inthis setting.,
the most important single factor by far is
cigarette smoking, This is followed by poor ges-
tational nutrition and low prepregnancy weight.
The three leading factors are all potentially
madifiable, once again, with obvious implica-
tions for public health intervention. Although
the overall size of the pie is smaller than in the
developing country setting (e, the TUGR rate is
lower), a larger proportion of existing fetal
growth retardation may be preventable.

o
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A pic diagram for the well-established
direct determinants of prematurity in the devel-
oped country setting is shown in figure 3.3. Of
the five factors with well-established direct
causal effects, cigarette smoking and low
prepregnancy weight are moditiable but
account for a relatively small proportion of pre-
mature births., The major message from figure
3.3 is that the majority of prematurity occurring
in the population remains unexplained. In part,
this large gap in our knowledge reflects the far
less intense previous effort in studying gesta-
tional duration as compired to intrauterine
growth. This has been especdially true in devel-
oping countries.

Recent Developpments

Since this assessment wis carried out,

number of studies that bear on prevention of

prematurity have been published in developed
country settings, Although [ have undertaken no
formal assessment of the literature appearing
since 1984, T would like to highlight three areas
in which research has shown promise for pre-
venting prenaturity: (D Reduction of maternal
work aand physical activity during pregnancy: (2)
identification and close surveillance of women
at high risk for prenuture delivery: and (3) treat-
ment of genital tract infection, colonization.

The available evidence permits no- defini-
tive conclusions as to whether work and physi-
cal activity during pregnancy are beneficial,
harmful, or irrelevant for gestational duration.
Recent evidence does suggest that prolonged
strenuous or stresstul work activities, acrobic
endurance-type exercise continued into the
third trimester, and upright posture may
increase the risk of prematurity, and that mod-

Michael S, Kramer

Deterntindants

erate sport and exercise may reduce it (at least
among well-nourished women in developed
countries),* ' but further studies are required. A
Subcommittee on Dictary Intake and Nutrient
Supplements During Pregnancy has been con-
vened by the Food and Nutrition Board,
National Academy of Sciences. to synthesize
the information available in this area. This com-
mittee should be publishing its report within
the next several months. [Editor's note: This
publication was released in 1990, It is entitled
Nutrition During Pregnancy. and is avaitable
from the National Academy of Sciences]
Another area of intense recent research
activity concerns identitication and close
surveillance of women at high risk for prema-
ture delivery. The assessment of high risk s
based on multifetal gestation, uterine malforma-
tion, incompetent cervis, or a history of previ-
ous premature birth or second trimester
abortion, Surveillance has used such modalities
as frequent pelvie examinations, teaching moth-
ers to recognize carly signs of uterine contrag-
tions, and. most recently, ambulatory
tocodynamometry (Gi.e.. home monitoring of
Herine contractions using i pm‘t;lhlc recording
device). The evidence from intervention studies
involving these modalities is inconclusive,™ ™
but some of the results have been quite impres-
sive and certainly are sufficient to justify turther
rescarch. It should be emphasized. however,
that even it effective methods can be devel-
oped for preventing prematurity in women at
high risk, the overall impact on a population-
wide basis will depend on the predictive vilue
of the risk assessment and on the proportion of
all premature births that occur in women classi-

ficd as at high risk.”
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Finally, sufficient evidence exists concern-
ing the possible ctiologic role of bacterial vagi-
nosis and genital tract infection or colonization
with such organisms as Urcaplasma ure-
alyticum. Chlamydia trachomatis, Gardnerella
vagindlis, species of Bacteroides, and other
anacrobes to justify randomized antibiotic trials
in women colonized with these organisms in
the second and carly third trimesters,

Several such trials are already in progress
in the United States, including a Lirge multicen-
ter study supported by NICHD, and the results
are cagerly awaited. Recent evidence also indi-
cates that genital tract infection. colonization in
women with preterm labor is associated with
failure of conventional tocolytic therapy.= =
Further trials should be undertaken of broad-
spectrum antibiotic treatment as an adjunct to
routine tocolysis in women with preterm Libor
or rupture of the membranes.

GENERAL METHODOLOGIC ISSUES

Since 4 major focus of this symposium s
intervention studies—and, particularly, random-
ized clinical trials—aimed at reducing the rate
of prematurity a-d TUGR. T will conclude this
paper with a summary of several key method-
ologic issues that apply generallv to such trials.,
These issues are: Individual versus group ran-
domization, blinding and unblinding. the cffect
of participation on outcome, selective subject
participation, and compliance.

Individual versus Group Randomization

Random allocation of tredatment to cuach
subject maximizes the likelihood that teatment

assignment remains unpredictable by either the
subject or the investigator, It also tends to result
in groups which are similar for both known
and unknown susceptibility factors that could
otherwise confound the treatment effect. Thus,
randomization of individual subjects is a prime
desideratum for a methodologically sound clini-
cal trial. For some types of interventions, how-
ever, random assignment by individuals can
actually be detrimental because interaction
between subjects may lead to consequent “con-
tumination” of the intervention, and. hence. a
biased comparison,

For example, randomizing half of the
women within a given work setting to a change
in posture or position during work (¢.g.. by
allowing them to sit rather than stand while
performing certain tasks) or to a shortening of
the work day is likely to lead to a -spill-over”
effect to the other half of the women working
in the same setting who are rundomized to the
control intervention. The result would be a
diminution of the difference in the reatments
received by the two groups of women and the
possibility of a fulse negative result. In such sit-
uations, where relatively closed, naturally
formed groups are capable of modifying the
intervention allocated to individuals within
those groups. group randomization appeurs
preferable to the randomization of individual
subjects.

Unfortunately, group allocation carrics
some hazards not inherent in the individual
approach. Since individuals within a group can-
not necessarily be regarded as independent
from one another. the effective sample size is
reduced by the extent of within-group depen-
dence. Ideally, the solution to this problem s
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to base the statistical analysis on the number of
work settings (e¢.g.. companies or factories)
rather than on the number of individual
women, Beaause of the Large number of work
settings required in such studies, however. this
strategy will often be infeasible,

A more practicable approach would
involve the use of a pre-intervention study to
demonstrate that individuals in two or more
different work settings experience similar birth-
weight and gestational age distributions betore
institution of the intervention. Equivadent pretri-
al results increase the plausibility that any dif-
ferences in outcome that occur when those
work settings are exposed 1o different interven-
tions during the actual trial are attributable to
the intenvention, rather to potentially confound-
ing difterences between the different settings.
The randomized interventions could even be
introduced in selected settings sequentially over
time so that efficacy could be evaluated via
before and after comparisons, as well as con-
current comparisons between intervention and
control work scttings.

Blinding and Unblinding

Blinding of study subjects and observers
(i.c.. double blinding) is highly desirable in
placebo-controtled interventions involving
drugs. Such a design is clearly feasible tfor such
interventions as placebo controlled antibiotic
tristls. It is obviously infeasible. however. for
reduction in physical activity or ambulatory
monitoring of uterine contractions, For the lat-
ter types of interventions, observers involved in
assessing gestational age and birthweight can
usually be kept blind, but the women them-

selves cannot.

Michael 8. Kreoner
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Mothers' knowledge of the group to which
they have been assigned can then lead to a
biased treatment comparison. This is especially
true when the comparison is one of interven-
tion versus no intervention. Mothers who
receive the intervention will obviously be
aware that they are among the “chosen.” and
this awareness may create a feeling of special-
ness that can exert a profound and uncon-
trolled) placebo effect.

Although subjects in these types of inter-
vention studies cannot be kept blind to the
actual intervention they receive, they can and
should (when ethically defensible) be kept
blind to the inerventions being compared and
to the study hyvpothesis. Placebo-type control
interventions can be designed in wavs to tacili-
tate this type of blinding. For example, women
enrolled in o trial to assess the effect of reduc-
tion in maternal energy expenditure could be
asked to participate in a study of work
changes. Changes in work activities would be
implemented in both intervention and control
aroups. with the former changes focusing on
cnergyv-reducing mancuvers and the latter
involving other changes not expected to reduce
maternal energy expenditure. In this example,
blinding would be refatively casy to maintain,
as long as the two study groups worked in dis-
tinct geogniphical settings.

Iffect of Participetion o Qutcome

Study participation can change behavior,
even in the control group. and the behavioral
change itselt may atfect the outcome under
study (this is known as the Hawthorne effect).
It seems likely that the feeling of specialness
attendant upon participation in an intervention
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study might itself have a beneficial effect on
certain outcomes. Study participation might, for
example, serve as a form ot social support and
thus mitigate the cffect of stress, thereby reduc-
ing the risk of premature delivery. Because the
potential magnitude of the benetit of the inter-
vention may be limited (the ceiling eftect), the
end result may be either a smaller treatment
difference or no significant difference, and thus
a false negative result concerning the effective-
ness of the intervention,

If possible. investigators should attempt to
keep study subjects unaware that they are
being studied, or at least unaware of the main

outcomes being compared. For most types of

interventions, however, keeping study mothers
in the dark will not be ethically detensible. In
those cases, the potential for a Hawthorne
effect should be acknowledged by the study's
investigators, and interences should be mitigat-
ed accordingly.

Selective Subject Participation

In general, participation rates tend to be
lower in intervention studies than in observa-
tional studies, Although statistical power can be
maintained by approaching additional women,
those who agree to participate may be quite
different from those who do not. Unfortunately,
theretore, the study's tindings nuy not be gen-
cralizable to all mothers who are eligible to
receive the intervention in the real world.

Investigators should make every effort to
keep track of, and include in all resulting publi-
cations, both the numbers and relevant charac-
teristics of all women who accept and decline
participation. The characteristics of importance
are those that. independent of the intervention

under study, can affect the susceptibility to
develop TUGR or prematurity. Socioeconomic
status, age. parity, height, prepregnancy weight,
cigarette smoking, and alcobol consumption
are examples of the types of characteristies that
should be considered.

compliance

Many of the interventions currently under
investigation for prevention of low birthweight
involve some eftfort by study women to comply
with the assigned intervention. To the extent
that women do not comply, differences in out-
come between the intervention and control
groups will be correspondingly reduced. Onee
again, this can lead to false negative inferences
about the intervention's efficacy. Investigators
should routinely include strategies for stimulat-
ing and maintaining subject compliance, as
well as measuring its extent. Monitoring of
compliance could involve pill counts or tracer
labels detectable in urine for interventions
involving medication, or onsite observations for
such interventions as reduction in maternal
work physical activity or recording of uterine
contractions.

The main statistical analvsis for any of
these intervention studies should be based on
the intention to treat, that is, a comparison of
all women (or groups or other units of random-
izor L) randomized to the two study groups,
not just those who comply. A secondary analy-
sis compuring those subjects with good compli-
ance. however, can suggest what the potential
biological ctficacy of the intervention is and
point to cefforts required in tuture trials to
achieve the compliance necessary to demon-
strate overdl treatment effectiveness.

)
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PRIORITIES FOR FUTURE RESEARCH

Future intervention studies should focus
on modifiable factors of potential quantitative
importance for which the evidence of causal
impact on prematurity or IUGR s inconclusive.
In developing countrics, the emphasis should
be on preventing TUGR. Based on current
knowledge, one promising intervention con-
cerns reduction of strenuous maternal work
during pregnancy. particularly in women with
poor prepregnancy or gestational nutrition,
Improved prenatal care (in terms of timing, fre-
quency, or content) should be another high-pri-
ority target. Because a few studies have shown
a beneficial effect of folic acid supplementa-
tion, further randomized trials in women with
folate-deticient diets should also be undertak-
en. Although the available evidence conceerning
iron deficiency and anemia indicates no signifi-
cant coffect on intrauterine growth, additional
trials of iron supplementation in anemic or
iron-deficient women may be necessary to rule
out such an effect. Other intervention trials
might involve supplementation with other vita-
mins or trice celements (e.g., cilcium or zing)
and reduction in exposure to indoor smoke.

In developed countries, future rescarch
should focus on preventing prematurity. The
most Promising avenues 1o pursue at this time
include reduction in strenuous or stresstul
maternal work and physical activity, monitoring
of uterine contractions in women at high risk

for premature delivery, and treatment of

women with bacterial vaginosis or colonization
by certain genital tract pathogens,

In both developing and developed coun-
rescarch  priorities  present

tries, these

formidable methodologic and practical chal-

Michacl . Kramer
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lenges. A randomized trial design should be
used whenever feasible and ethical. As T have
discussed, however, the vagaries of human
behavior, especially during a period as psycho-
logically sensitive as pregnancy, can affect trial
participation, compliance, blinding, and out-
come. Thus, a study's use of this design does
not necessarily confer certainty on its conclu-
sions. The planning, execution, and analysis of
intervention studics to prevent low birthweight
provide great scope for creative science and
high hope tor improved public health.,
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Statistical Findings:
The Etiology and Prevention of
Low Birthweight

Table 3.1
Factors Assessed for Independent Causal Impact on Intrauterine Growth and Gestational Duration

A. Genetic and Constitutional Factors

Infant Sex* Racial/Ethnic Origin® Maternal Height* Maternal Prepregnancy Weights Maternal Hemaodynamics

Paternal Height and Weight* Additional Genetic Factors

8. Demographic and Psychosocial Factors

Maternal Age’ Socioeconomic Status’ Marital Status Maternal Psychologic Factors

C. Obstetric Factors

Parity* Birth or Pregnancy Interval Sexual Activity Intrauterine Growth and Gestational Duration in Prior Pregnancies
in Utero Exposure to Diethylstilbestrols Prior Induced Abortion Prior Stillbirth or Neonatal Death
Prior Intertility Prior Spontancous Abortion®

(3. Nutritional Factors

Gestational Weight Gain® Vitamin B. Caloric Intake* Energy Expenditure, Work, and Physical Activity
Protein Intake/Status fron and Anemia Folic Acid and Vitanun 8., Calcium, Phosphorus, and Vitamin D
Other Vitamins and Trace Elements Zinc and Copper

E. Maternal Morbidity During Pregnancy

General Morbidity and Episodic [iness® Malaria* Lirinary Tract Intection Genital Tract Infection

o Faablished disedt doterminants ot intrauterine growth wctude intant ses, acialethnic ongm, prepregnancy: weight, paternal height and weight,
maternal heght and wesght paritv, prior { BW, pestational weight gain. caloric intake, general morbidite, malana, cgaretle smoking. Jleohol con-
samption, arxd obacco chewing.

+ Established indirect determunants ot intrauterine grow th e lude maternal age and sacioeconcrne sdafus,
A L

8 Factors sith well-established direct caal impact on genstational duration ing kude prepregnanc Wweight. pros preanturtiy .. prior spontaneous abor-
won. 10 utero diothyistifbestrol exposure, ad cigarette smoking,

Fac tors with well-establishod induedt causal impact on gestatronal duration ine lude maternal age G SOC IO ONOMIC MatUs,

Michacel Kramer
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Figure 3.1

Relative Importance of Established Factors with Direct Causal Impacts on IUGR In a Rural
Developing Country with Endemic Malaria
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Figure 3.2

Relative Importance of Established Factors with Direct Causal Impacts on IUGR In a Developed
Country Where 40 Percent of Women Smoke During Pregnancy
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Figure 3.3

Relative Importance of Established Factors with Direct Causal Impacts on Prematurity in a

Developed Country Where 40 Percent of Women Smoke During Pregnancy
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Stress and Stipport Dutring
Pregnancy: What Do They Tell Us
About Low Birthweight?

JTEANNE BROORS-GUNN, PH.D.

INTRODUCTION
The remarkably high incidence of low birth-
weight births in the United States over the past
25 years remuins very much a puzzle. While
timely antenatal care is associated with better
hirthweight outcomes, the increases in the pro-
portion of women receiving early care in the
last two decades have not resulted in compa-
rable declines in the low birthweight rate. In
addition, race differentials in the proportion of
low birthweight have not changed during this
historical period (there is a 2:1 ratio between
blacks and other racial and ethnic groups).'

It is estimated that perhaps 40 percent of
the variance in low birthweight births is due to
environmental and psychosocial factors (The
Institute of Medicine 1985 report identified
health behavior, psychosocial and physical
stress, demographic conditions, and toxic expo-
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sure as principle nonmedical risk factors).* To
solve the puzzle, then, we need to know which
environmental and psychosocial events are
contributing to low birthweight; how physio-
logical, environmental, and psychosocial condi-
tions cach contribute to pregnancy outcome in
a relative sense; and what the links might be
between environmental events or psychological
states and subsequent physiological changes
leading to carly labor.

The focus in this chapter is on which psy-
chosocial events are important, rather than how
they actually might initiate early labor or what
they contribute over and above medical factors.
Direct proximate links between psychosocial
factors and actual physiological consequences
have not been studied in great detail s Most of
the studies conducted to date center on health
behaviors whose affects are believed to be
cumulative in naure (e.g., smoking, postponing
antenatal care, and eating poorly); psychosocil
states that are thought to influence the preg-
nant wonmuan over a relatively long period of
time (e.g.. anxiety, depression, and stress expe-
ricnced due to negative life events); and envi-
ronmental events that are chronic (e.g..
poverty, low level of education, and crowded
living conditions). Since the human fetus is
believed to be relatively protected Gat least pri-
mates seem to be less influenced by negative
environmental conditions than are rodents). ™
continuous exposure to a negative condition is
thought to be necessary for a poor pregnancy
outcome. Indeed. the possible effects of short-
term stressors in addition to chronic stressors or
multiple negative life events on the long-term
mental and physical health of the postpartum
human are just beginning to be studied.”™

Five issues are addressed in this chapter:
() the commonly held beliets about psychoso-
cial contributions to poor pregnancy outcome,
particularly as they relate to anxiety, stressful
life events, and social support; (b) the associa-
tion of these psychosocial factors with health
behavior; (0) the importance of considering the
context in which these health behaviors and
psychological factors occur, especially with
regard to ethnicity and social cliss; (d) the use-
fulness of different models for studying the
effects of health behaviors and psychosocial
factors simultiancously; and (¢) the implications
of both beliets and conceptual models for the
types of preventative programs that have been
and might be initiated.

STRESS AND SOCIAL SUPPORT:
EFFECTNS ON PREGNANCY OUTCOME

The following assumptions permeate the
popular and clinical literature about pregnancy:

e Anxicty and emotional distress during preg-
nancy result in poor pregnancy outcomes.

e The occurrence of negative life events, and
the stress associated with coping with such
events, negatively influence a pregnancy,

e Social support acts as a4 moderator, or as a
bufter, from the untoward effects of stressful
life experiences and emotional dystunction.

e  Emotional dvsfunction and stress have direct
effects on pregnancy outcomes (via some as
vet not-well-specitied physiological path-
wiavs) over and above health behaviors,
such as smoking. nutrition, and exercise.
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e Persistent race differences in neonatal out-
come are accounted for in part by the fact
that blacks are more likely to live in poverty,
have lives that are more stresstul, have expe-
riences that are more difficult and anxiety-
producing, and have fewer available social
supports (both formal and informal).

Results linking obstetric and neonatal out-
come to emotional states, negative life events,
and social support will be reviewed separately.”

It is important to realize, however, that all
three factors are associated with current notions
about stress. The physiological effects of emo-
tional distress or upset have been document-
ed. " Often, emotional upset is presumed to
be caused by negative life events and amelio-
rated by social support.

Stress is often considered to occur when
an individual is confronted with an event (@)
that is perceived as threatening; (b) that
requires a novel response; (¢) that is seen as
important (i.e., demands a response); and (d)
for which the individual does not have an
appropriate coping response available." ™ Stress
has been associated with physical illness as
well as negative emotional states, Stress is
believed to influence illness via changes in
neuroendocrine functioning, immune system
responses, and health behaviors, Thus, stress
might influence pregnancy outcome directly (in

terms of physiology) or indirectly (in terms of

health behavior),

It has been hypothesized that social sup-
port ameliorates these effects at different points
between the appraisal of an event as stressful
and a physical illness. As illustrated by Cohen
and Willis,"* social support may alter the indi-

Jeanne Brooks-Gunn
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vidual's initial determination that an event is
indeed stressful, thereby helping the individual
cope successfully, so that the event is not per-
ceived as stresstul (see figure 4.1). In addition,
social support may alter the individual's behav-
ioril or physiological response 1o an event
actually pe-ceived as stressful. Support may
help individuals regulate health behaviors,
lessen their responses to stress, or help solve
the problem.'®

Anxicty and Emotional Distross

The idea that emotional upset is associated
with poor pregnancy outcome has a time-hon-
ored history. Folk wisdom has linked stress in
pregnancy to abnormalities in neonates as
described in the Old Testament, by Greek
physicians, and in the writings from the Middle
Ages to the present.™ Currently, associations
between emotional states and obstetric and
pregnancy outcome have been examined, with
a4 number of these studies being reviewed
recently by Istvan™ and carlier by McDonald.™
Typically, this literature has focused on anxiety,
and, to a lesser extent, on depression, anger,
and hostility. In the 1950s and 1960s, nonstan-
dardized measures of anxiety were often used,
making it difficult to make across-study com-
parisons. In addition, most studies have
focused on the more trait-like (i.e., presumably
more stable and enduring) aspects of anxiety
and emotional upset, rather than on the more
situation-mediated aspects of anxiety (i.e., pre-
sunably less continuous or enduring). This is
surprising, given that the folk wisdom usually
mentions emotional distress cauzed by a specif-
ic situation and that theories such as that of
Seyle consider short-term stressors as well as
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long-term adaptation to difficult situations.
Finally, some (but not all) studies are prospec-
tive in nature. In retrospective studies, it is
quite likely that women with preterm infanis
will reinterpret past events or emotional states
as having been more stressful.™ No studies
have followed a sample of women prior to
conception through pregnancy and delivery.
Thus, no baseline data exist with which to
compure levels of anxicety during pregnancy. or
prepregnancy differences between women who
report high and low levels of anxiety during
their pregnancies. Even studies of changes in
anxiety throughout the pregnancy are rare,
With these caveats in mind, what do the
studies (focusing primarily on the prospective
ones), tell us about the beliet that emotional
upset attects poor obstetric outcome? The two
studies conducted in the 195057 did not sup-
port the thesis and indeed, if anything, provid-
ed evidence of the opposite (that is, anxiety
was associated with better obstetric outcome).
Of the nine studies reviewed by Istvan™ from
the 1960s, seven reported some evidencee of link
between anxiety and poor obstetric outcome
and two did not* By the 1970s, when more
standardized scales were being used with
greater frequency, of six studies (excluding
those with very small samples), two provided

A IR

confirmatory “ and four had discomfirmatory
findings. * Two studies from the 1980s found
no significant direcet links, = Of particular inter-
est is the study of Beck and colleagues,” who
assessed state rather than just tait anxiety and
found no associations with obstetric outcome
during the third trimester. A measure taken just
before delivery, however, was associated  with
length of Labor. Thus, of 19 studies. 9 report

evidence for the commonly held beliet, and 10
do not,

Turning to neonatal, rather than obstetric
outcomes, the folk wisdom is comparable.
Indeed, the assumptions about links are sub-
stantiated in the nonprimate literature, In most
(hut not alD studies of rodents, emotional stress
(as inferred by environmental conditions such
as crowding, and exposure 1o light, heat and
noise) is associated with poor neonatal out-
come G.e., prenuturity and low birthweight).
The human literature is less convincing. Only
looking at prospective studies, three have
reported positive associations® = “and eight
have nots=o =7 e0 Al of these studies used
birthweight or Apgar scores as their neonatal
outcomes.

In bricf. the commonly held beliefs about
maternal emotional upset, at least when
assessed as anxiety, are not validated by the
current literature. While more support exists for
links with obstetric than neonatal outcomes.
the most recent studies using standardized
mestsures of emotional distress have not always
supported the conclusions reached in the
obstetric outcome literature of the 1900s.

Stressful Life Events

The occurrence of many life events is
believed 1o constitute a stressor with implica-
tions for emotional and physicil well-being,
Indeed, events such as the illness or death of a
spouse, child. sibling. or parent. as well as the
occurrence of many events simultaneously or in
a short period of time, have been associated
with muny illnesses, either as an ctiological or
an exacerbating factor.” ¢« Recent work has doc-
umented changes in immunological and corti-
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sol functioning in the attermath of negative
events." ™ In addition, the occarrence of multi-
ple life events as well as chronic stress often
associated with some life events and conditions
has been shown to pliace individuals at
increased risk for decrements in well-being.” 0
A huge body of literature exists exploring the
conditions under which multiple life events are
likely to be datrimental and to butter the indi-
vidual from untoward cffects, o™

Research attempting to demonstrate links
between negative life events and obstetric out-
come is not as extensive as that on emotional
distress, possibly because most of the theoreti-
cal work on life events is fairly recent. Of the
six studies reviewed that looked at obstetric
outcome, results are nroed. Looking at “situa-
tional” stresses (perhaps the precursors to neg-
ative life events), Grimm and Venet found no
associations with obstetric outcomes.” In the
1970s, several studies found positive associa-
tions. but only when considered in reliation to
social support.* % The findings from these
three studies are difficult 1o interpret, however.
and caution should be taken in considering
them as confirmatory,” In addition, two recent
studies cither reported no association or a
"marginal” one. s

In four prospective studies focusing on
neonatal outcome, an association between neg-
ative life events and neomatal status (e, low
birthweight or premature contractions and or
deliveries) was found in two" o mediated
effect was found in the third. where life events
were associated with a “sense of permanence,”
which in turn was negatively associted with
neonatal problems:™ and no effect was found
in the fourth. In three retrospective studies,
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two reported associarions between negative life
events and prematurity.™ ™ In brief, the litera-
ture is inconclusive with respect to associations
between negative life events and poor out-
CoOMes.”

Socidl Support

The availability and use of social support
buffers the individual from the possible delete-
rious cffects of negative life events. ™ Indeced,
some research validates this claim, even though
questions have been raised as to whether what
is being measured is a direct effect of life
cvents upon social support or an interaction of
events and support,™ In addition, social support
may aftfect psychological state Gand, by infer-
ence, physiological state) directly, rather than
through interaction with life events.

It is commonly believed that social support
protects the pregnant woman or neomite from
the untoward effects of stresstul life events or
cmotional distress. Perhaps the most often
quoted study is that of Nuckolls, Cassel, and
Kaplan.,” in which the occurience of negative
life events and the availability of social support
were assessed. While neither was associated
with obstetric outcome. of the women who had
a number of life changes, those with Jow social
support were more likely to have obstetric
problems than those whao had high social sup-
port. This study has been widely cited as evi-
dence for the importance of social support for
buffering the pregnant woman against the pos-
sible negative effects of stresstul life events. As
[stvan’ points out, however, the result was
based on a difference of five cases between the
two groups, and few studies have appeared in
the literature that have replicated the original

[ g)
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finding. In one, which was a retrospective
study, an interaction between life change and
complications was found; specifically, high life
changes and low social support were associat-
ed with nconatal problems (low life changes
and low social support were inexplicably asso-
ciated with labor and delivery problems, how-
ever).™ In another, duration of support was
associated with neonatal complications, both
directly and indirectly.™

HEALTH BEHAVIOR AND STRESS

In the discussion to date, and in almost ail
of the studies just reviewed, no consideration
has been given to possible associations
between psychosocial factors and women's
health-related behavior. The implicit premise is
that they affect pregnancy outcomes directly,
via physiological processes relited to stress. An
alternative possibility is that they play an indi-
rect role. operating through health behavior,
That is, emotional distress, social support, and
negative life events might influence women's
compliance with health regimes, or at least may
co-occur with particular health behaviors. For
example. in the study by Newton and Hunt. S+
life events were associated with low birth-
weight, but this correlation was not significant
after controlling for cigarette smoking. I
another study demonstrating a link between lite
stress and prematurity, the mothers of preterm
infants were more likely to smoke and drink
than the mothers of term intants (unfortunately.
the effects of substance use in mediating the
original association were not examined).

In a study of 500 disadvantaged minority

women in Harlem who were first seen during
their first or second clinic visit, @ somewhat dif-
ferent tack was taken, No differences in the
proportion of low birthweight births were seen
for schooling, work, maternal age, or psychoso-
cial factors such as stresstul events, social sup-
port, and emotional functioning, while smoking
and adequacy of care were associated with low
birthweight. Indirect cffects were found, how-
ever, as smoking status was associated with the
women's adequacy of prenatal care, stressful
events, social support, mental health, and prior
adverse pregnancy outcome. " Current smok-
ers were less likely to have adequate care in
the current pregnancy and more likely to have
experienced 4 prior adverse neonatal outcome
than nonsmokers. They had experienced fewer
negative lite events than nonsmokers; however,
they were less likely to be living with o hus-
band or bovtriend (see Table +.1).

In brict, previously documented associa-
tions between psychosodial factors and birth-
weight may be mediaed by health behaviors,
That is, social support and emotional function-
ing mayv influence health behaviors such as
smoking and prenatal care. which in turn influ-
ence pregnaney outcome, In addition, a differ-
ent mix of psvehosocial factors nuy be relevant
for ditferent health behaviors: tor example, in
the above-mentionedt study, the psychosociil
correlates of timing of antenatal-care onset were
somewhit different than those for smoking.

CONTRIBUTIONS OF ETHNICHTY AND POVERTY

Thus tar, cethnicity and poverty have not
been considered, even though both are known

o4
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to be associated with low birthweight births
and both form the context in which a number
of psychosocial conditions occur, For example,
the occurrence of negative life events is associ-
ated with emotional and physical well-being.
In addition, undesirable life events are more
prevalent in the economically disadvantaged,
the poorly educated, the female, the young,
and the unmarried. ™™ Not only are certiain
groups likely to experience negative events,
but these very same groups are more vulnera-
ble to them: that is, they will be more likely to
exhibit psychological disturbance when con-
fronted with negative events, as Kessler has
suggested.” ™

Such vulnerability may be due, at least in
part, to the unavailability of resources, as
demonstrated clegantly in several studies,
where the joint occurrence of many stressful
events and low social support are more predic-
tive of psychological distress than cither one is
separately. ™ One study has demonstrated this
interaction in pregnant women: high support
and personal control reduced the impact of
negative life events significantly.™ Another
approach to considering the importance of rice
and poveny as possible mediators, or as code-
terminants of psychosocial functioning, consid-
ers high-risk populations. Demographic
characteristics, such as race, age, and educa-
tion, and risk factors on a population-wide
basis, may lose some of their discriminatory
power within Jow-income groups. That s,
increased risk may be confounded with disad-
vantage. For example, in the Harlem swudy, no
associztions were found between birthweight
and the traditional demographic risk factors
such as maternal status, education, occupation-
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al status, and ethnicity (Hispanic and black).
Thus, the risk associiated with these factors may
be more generally due to poverty status, In
addition, few or relatively weak associations
between birthweight and psychosocial factors
were found. This may be because poverty con-
fers increased risk for both environmental stress
and poor pregnancy outcomes.

A final approach involves the possibility of
interactions between sociodemographic factors
and health behaviors. In one study, black
mothers with preterm deliveries had more med-
ical and social conditions than those without
preterm deliveries, but the strongest medical
predictor, hemocrit values, was associated with
social risk factors (¢.g., being unmarried, a
teenager, on welfare, or having a low level of
cducation). The authors suggest that combina-
tions of medical and sociodemographic factors
are most likely to be predictive of preterm
delivery and that models including such combi-
nmations are more likely to reduce the black-
white differences than models of socio-
demographic conditions alone. ™™

MODEIS TO S1TUDY
PsyCHOSOCIAL FACTORS AND HEALTT BEHAVIORS

It is important to consider the conceptual
models that are implicit in the studies conduct-
ed to date. Indeed, one of the shortcomings of
the literature is that simple, direct-ettects mod-
els are usually tested, even though the phe-
nomenon under study is better represented by
mediiated or indirect-effects models. We also
need to consider whether relations are best
characterized as linear, camulative, or threshold.
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At least five models are relevant (see
Figure -4.2).

1. The first is considered a simple. direct-
effects model, where the links between social
support, emotional distress, and life events on
the one hand and poor pregnancy outcome on
the other are examined. Most of the studies
conducted to date have relied implicitly on this
model,

2. The second. a somewhat more complex
direct-effects model, assumes that interrelations
may exist among the psychosocial fictors; the
Turner and Nobh™ study is an exemplar.
Interestinglv, of the more than 20 studies
reviewed that considered both emotional dis-
tress and life events, none considered how the
two might be related.

3. The third model builds upon the second
by adding sociodemographic factors into the
equation. This is important because. as indicat-
ed earlier, subgroups differ with respect to their
experience of social support, life events, and
emotional distress (these conditions not being
equally distributed across the population), and
those subgroups at highest risk for stresstul

events may be the very ones with fewer

resources available to cope with such events.

+. The fourth model extends this mediated
model to include health bebaviors, Health
behaviors and psychosocial factors are hypoth-
esized to interact with one another and to be
associated with poor pregnancy outcomes. An
example is the work by Newton and associates,
in which cigarette smoking and life events were
associated, with both reliating to poor neonatal
outcome. When controlling for smoking., the
associauon between lite events and outcome
disappeared.

5. The fifth model ditfers from the fourth
in that psychosocial factors are assumed to
atfect pregnancy outcome via their influence on
health behavior: no direct eftects of psychoso-
cial factors are hvpothesized. For example, the
Harlem study found psvchosocial factors not to
be related to low birthweight. but to be associ-
ated with smoking and timeliness of antenatal
care, which in turn influenced low birthweight.

Not only do investigators need to be
explicit about what model they are testing and
believe to best represent the links between
pregnancy conditions and outcome. but the
shape of the hypothesized associations must be
considered. Generally, the illustrations in Figure
2. like most of our models, are cast in lincar
terms. At least three other curve shapes must
bhe considered—-the curvilinear, the interactive,
aad the weighted. With respect to life changes,
a linear assoctation would imply that a cumula-
tive model may be operating: that s, as addi-
tional life stressors occur, they increase the
probability of poor outcome accordingly. Each
life event, therefore, has the same weight. A
curvilinear association (depending on the
shape) might suggest that a threshold model
could be operating. That is. a link between life
changes and poor outcomes would not be seen
untii a critical number of life changes had
occurred, An interactive association (adding in
life changes sepanttely as well as adding in the
interiactions among the changes), if tested for
and found, would suggest @ more complex.,
multilevel model. That is, lite changes would
not be influencing pregnancy outcome in a
cumulative fushion, but different events, in
combination with others. would be most pre-
dictive. This is in essence the tvpe of model
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used in a few studies reviewed, although these
were examining links between life events and
social support, rather than different lite
events. =¥ A weighted model would assign
different weights to life changes, making the
assumption that some events are more likely to
be stresstul than others: these weights would
then be used, either in a cumulative. threshold,
or interactive model (sociological literature sug-
gests that links between stresstul events and
mental well-being are not altered appreciably
by using weighted instead of unweighted sums
of life events).

IMPLICATIONS FOR PREVENTION STRATEGIES

The types of preventative services offered
to pregnant women and the subgroups who
are provided services are influenced by beliets
about the effects of social support and stress on
the pregnant women. In addition. the ways in
which stress and social support are thought to
affect pregnancy will influence how a program
is structured.

Types of services

Tyvpes of services might be difterent if the
provider thought that psychosocial factors influ-
enced low birthweight directly or indirectly, via
health behavior. Several programs offer soctal
support to pregnant women in the belief that
support may bufter the woman from the unto-
wird effects of stresstul life events. In some
cases. the implicit goal seems to be ameliorat-
ing emotional distress: in others, minimizing
the effects of life changes, I interactive or
buffering models are found to be applicable o
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low birthweight, then these strategics are likely
to be effective. Other programs offer social
support with the expectation that women will
become more adept at managing stresstul
cvents: in other words, pregnant women are
provided resources or sKills in the hopes that
they will learn how to obtain support for them-
selves, becoming less reliant on a caseworker
or other support person in the health service
system. The services offered by these programs
are often diverse, ranging from information
about pregnancy, delivery, and child care:
referral services for housing: nutrition: medical
care; jobs: child care: welfare; and so on.™ In a
few, specific curriculums have been developed
to teach problem-solving skills, although these
programs have not been used extensively for
pregnant women. They have been developed
more frequently for new mothers, spedifically
those who are disadvantaged, young, or who
have a low birthweight infant, >

If. however, a program developer accepts
the premise that psychosodial factors in and of
themselves are less important than how these
factors atfect health behavior, then different
strategies. or @ mix of strategies, might be
adopted. For example, programs attempting to
bring women into antenatal health care carlier
mayv find information on the psychosocial cor-
relates of late entry helptul. In an extensive
outreach effort 1o identify pregnant women not
enrolled in antenatal care in Harlem, compar-
isons were nude between women who entered
the Harlem system via outreach efforts and
those who came into the system through other
means. The former group turned out to be
more soctlly isolated and slightly older than
the Latter group.™ In a recent paper. discussion
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centers on the ways in which this information
might be used to design future outreach
efforts.® This is particularly important since the
percentage of black mothers with early antena-
tal care did not increase in the carly 1980s.*

The mix of services also may be affected
by the ways in which psychosocial factors are
thought to influence low birthweight. vost pro-
grams provide a mix of services, because ()
providers believe that multiple services are
needed to alter behavior; (b)) providers are
unsure what services actually make a difference
(given the rescarch findings to date, this is not
an unreasonable assumption); (¢) providers
wish to target a variety of outcomes and
believe that different services are necessary for
different outcomes:; or (d) services often are
subject to changes in funding levels and per-
sonnel complements. While appropriate in
terms of offering clients a rich array of services,
it is impossible to find out what actually makes
a difference when a mix of services is provid-
ed. Few pregnancy programs allow for separa-
tion of different program components (even
when randomized control designs are used,
typically one group receives the enriched ser-
vice package and the other does not).

Because few “strong™ models exist to
explain how and in what circumstances some-
thing like social support would influence
women's behavior or emotional state, few pro-
grams have developed a specific detailed cur-
riculum. Such work is being done for mothers
of young children and may be relevant to preg-
nancy programs.* ™ It is critical to collect
information on what service providers actually
do with their clients; process data would be
welcome. Parenthetically, process data are criti-

cal in order to document changes in the deliv-
ery of a service or curriculum over time: such
changes probably always occur.

Even when a particular group or communi-
ty has been targeted (as is the case in most pro-
grams), it is important to document which
women actually received services, or what
intensity of services cach woman received. In
principle, most programs provide sorvices
cqually to all women; however, in reality, this is
probably rare. Some women have more prob-
lems, some women seem to need more support,
some women more readily stay in touch with
providers, and some women comply more read-
ily with program requirements. All of these fac-
tors influence on whom the service provider
focuses. How this situation affects outcome or
effic.cy data is not well documented.

Program Quitcomes

Assumptions about stress and support
influence what data are gathered. With mediat-
ed models, the outromes over and above early
Libor, low birthweight, TUGR. and Apgar scores
are relevant. We need to expand our outcome
measures, however, to look at subgroups, and
to consider ltong-term etfects. In the Elmira
Project. in which support and education were
provided to rural disadvantaged pregnant
women in New York, home visits were associ-
ated with reductions in smoking. preterm deliv-
ery for the smokers, and in low birthweight for
the young adolescents (those under 17 years).™
In addition, nurse-visited women were more
likely to attend childbirth class and the WG
program; they also reported using social sup-
ports more frequently. Such positive outcomes
may increase the clhuances of good child health

Fe~e
B

J Stross and Support During Pregnancy



and development following the birth.,™ As
another example, long-term effects of a sup-
portive curriculum may be seen well after the
program has ended. In a randomized trial of
the efficacy of special and comprehensive pre-
natal services for teenagers, no effects were
seen for pregnancy outcomes (as indicated by
Apgar scores and low birthweight). Those
young women who attended the special ¢linic,
however, were more likely to delay their sec-
ond birth than those who did not. This delay
was associated with not being on welfare 17
years later™ Long-term effects on children (but
not mothers) were seen in Project Redirection,
a program for teenage mothers.™

CONCLUSION

In conclusion, the literature on psychoso-
cial influences on pregnancy outcome, while
not particularly strong, provides some clues for
future research directions. More sophisticated
models could be derived in order to test specif-
ically the associations between and within psy-
chosocial factors, sociodemographic conditions,
and health behavior. Links between chronic
stress and uterine contraciions, and the possi-
bility that social support could alter these asso-
ciations, should be studied further. Efforts to
“explain” race differentials need to take into
account factors other than sociodemographic
ones, to determine why these differentials are
so persistent. Finally, rescarch designs taking
into account mediated effects may be useful in
the design of prevention programs.
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ENDNOTES

a. Race differentials may be accounted for in part by eth-
nic group variations in demographic risk factors and
health behavior, Although controlling for factors such
as education, age, initiation of prenatal care, smoking,
and prior low birthweight births reduces race ditteren-
tials, it does not totally eliminate them. ™

b. A slightly different approach has been taken by
Rramern” who has attempted, via meta-analysis, to
specify the proportion of variance in low birthweight
and premature births accounted for by various envi-
ronmiental, psychosocial and medical factors,

¢. Other psychosocial factors not discussed here may be
relevant for an understanding of pregnancy outcome:
Information secking, relationships with mother and
spouse, and self-definitions associated with mother-
hood are such factors. High information sceking is
associated with high self-esteemy; the former may act to
alleviate anxiety and clevate self-esteem in the preg-
nant women, although this hypothesis has not been
tested directly.” In addition, relationships with
spouse and mather may be particularly salient during
pregnancy. both as social suppont and, in the case of a
mother, as a source of information about and role
model for parenting:™ they are associated with anxiety
as well as perceptions of little support.”™” Women
establish definitions of themselves as “mothers™ during
pregancy. Pregnint women who have self-confidence
as mothers and have no ditficulty visualizing them-
scives as mothers tend to have better postpartum
adjustment: they also may be less anxious, although
litthe rescarch has addressed this issue.™

d. A retrospective comparison of women who had
preterm, term, and post-term deliveries suggested that
mothers with pre-terms had more psychological dis-
tress with mothers with terms, who in turn had higher
scores than mothers with post-terms. The authors sug-
gost that women with post-term Labors are less sensi-
tive to oxytocin than women with pre-term or term
fabors.™

¢, Almost none of the studies reviewed here repont the
magnitude of the associations. Typically. less than 10
pereent of the variance in mental and physical health
outcomes is accounted for by life events.™™ Possible
reasons {or the relatively weak associations include the
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following: the importance of contextually specitic facts
surrounding the occurence of a negative life event,

inadequitey of aassessment instruments, and the role of

LI NY

chronic stressors rather than specific life events,
The fast is particularly important in the study of preg-
nant women. For example, chronic stressors possibly
could be a contributing factor to the race differentials
in low birthweight and prematurity, over and above
factors such as age of mothers. number of children,
marital status, and education ™
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Determinanis

Statistical Findings:
Stress and Support
During Pregnancy

Table 4.1
Correlates of Cigarette-Smoking in Pregnancy Among Women of Central Harlem

Smoking Status
Quit For
Never Pregnancy Current

(N=195 IN=70) (N=179)

Health Habits and Prenatal Care

Uses alcohol 9.7 9.0 10.5
Started care on tirst trimester 399 40.8 32.1
Numer of visits > 4 86.1 87.0 78.5
Adequate care 326 3 18.7*

Stressful Events/Social Support/Mental Health

Stressful events < 3 24.6 229 14.0*
Lives with hushand/boyfriend 35.0 27.6 20.3*
Belongs to a church 58.6 41.7 41,7
No situations with support 231 18.6 10.6"
GHQ>5 251 471 27.4*

p < 0.05, % with appropriate degrees of freedom
From AMcCornnch. et ol present publication

Figure 4.1
Social Support and the Buffering Hypothesis

Two points at which social support may interfere with the hypothesized causal link between stressful events and illness*

Sexcdal Suppornt
may result n reapprasal,

Socnil Support nhibiion or maladjustive
f
may prevent stress respronses, ar tacilitation of
appitaisal adjustinve Cour .er responses
Potential Frents Fmotionathy inked phvao Hiness and’or itness

Appraisal ‘
stresstul P apprased logical response or behay- behavior
FOHUSS

eventis) : as stresstul oral adaptation

* From Cohen K Willis, 1985, page 313
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Figure 4.2
Five Possible Models for Studying Associations Between Psychosocial Factors and Pregnancy Qutcomes

4.2a
Direct Effects Model: Simple

Psychosocial Factors » Pregnancy Qutcome

4.2b
Direct Effects Model: Interrelations Among
Psychosocial Factors

Emotional Distress . N

Figure 4.2d
Direct and Indirect Effects Model: Psychosocial
Factors, Sociodemographic Conditions, and
Health Behavior

Emotional Distress

Life Events \

Support A \

-~
Negative Life Events -+ - - - Pregnancy Qutcome
B
Social Support
Figure 4.2¢

Direct and Indirect Effects Model: Interrelations
Among and Between Psychosocial Factors and
Sociodemographic Conditions

Emotional Distress

o
Social Support 4 \

Education 7 \\
Age \

» Pregnancy Qutcome
<«

Negative Life Events \

Number of children

Income A
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‘4ealth Behavior VA . \\\
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Education V o /4
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Figure 4.2¢e
Mediated Model: Effects Through Health Behavior
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Results of a Three-Year Prospective
Controlled Randomized Trial of
Preterm Birth Prevention at the
University of Pittsburgh

EBERHARD MueLEr-HEuBACH, M.D.

INTRODUCTION
Measures of health care in different societies
are difficult to compare; however, it is often
stated that infant mortality (mortality during the
first year of life) is an important indicator of
health care in a nation. According to the latest
available statistics, the United States ranks 19th
in infant mortality among the nations of the
world, a decline from the rank of 15th held in
1968. Upon examination of the differences in
infant mortality in different societies, it is readi-
ly apparent that by far the most important fac-
tor is neonatal mortality due to preterm
delivery. In countries with lower infant mortali-
ty rates, fewer neonates die as a result of
preterm delivery.! Thus, the causes and the



Advances in the Precention of Low Birthueight

prevention of preterm birth are of utmost con-
cern to individuals interested in perinatal health
care. Definition of preterm birth as birth before
completion of the 36th wecek is preferable 1o a
definition by birthweight (<2500 g) because the
latter includes term newborns who are growth
retarded and have lower morbidity and mortali-
ty. Definition of preterm birth by gestational age
is often difficult, however, due to uncertainty
about the gestational age in some patients

Prevention of preterm birth is the ultimate
goal of perinatal health care, and any promis-
ing approach in this arca is readily embraced,
often without careful scientific scrutiny, by
means of prospective randomized trials.
Reports of a reduction in preterm births as a
result of preterm birth prevention programs in
the United States,” France,' and Martinique®
prompted us to evaluate a preterm birth pre-
vention program in an indigent clinic popula-
tion at our institution. In contrast to the
published reports, we planned to study the
potential efficacy of such a program in a
prospective controlled randomized design
using birth before 36 completed weeks of ges-
tation to define preterm birth,

MATERIAL AND METTHODS

During a three-vear period. all patients
who registered for prenatal care at Magee-
Women's Hospital in Pittsburgh were screened,
and the scoring system of Creasy et al. was
used to assign risk scores for preterm labor and
birth. A score of 10 or more placed the patient
in a high-risk group for preterm Libor and
birth, while patients with a score below 10

were considered to be in a Jow-risk category.
Patients who presented for the first time after
28 weeks” gestation were excluded. Similarly,
patients whose estimated date of delivery was
after the end of the three-year study period
were not enrolled. Patients assigned 1o the
high-risk group were approached and invited
to participate in a prospective randomized con-
trolled trial of preterm birth prevention.,
Participants signed a consent form approved by
the Institutional Review Board. Patients who
did not participate were classified as retusers if
they declined participation; they were classified
as incligible it they could not be randomized
betore 28 weeks gestation or it they did not
return for prenatal care after randomization
until they were 28 or more weeks™ gestation,
Patients were randomly allocated to either a
control group with the usual prenatal care or an
intervention group. Two nurses with extensive
obstetrical experience gave individual teaching
to patients in the intervention group regarding
subtle symptoms and signs of preterm Labor,
such as appearance of "menstrual cramps,” lower
back pain, “gas pain.” suprapubic pressure, thigh
pain, or change in vaginal discharge. The
paticnts were instructed in self-patpation of the
uterus and the contrast in feeling between a con-
tracted and a relaxed muscle was demonstrated
to them. Patients were told that they should lie
down on their side when they noticed contrac-
tions and drink « quart of liquid within an hour.
If contractions did not subside during this hour.
patients were instructed to come to the hospital
for evaluation. Weekly cervical examinations
from 20 to 37 weeks' gestation were performed
on patients in the intervention group. with gentle
palpation of cervical effacement and dikation.

6
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Rescreening of low-risk patients was done
between 22 and 26 weeks' gestation, as well as
updating of the initial risk score at other times
when new findings were made.

Repeated teaching sessions were given by
the investigator and the two study nurses to the
resident physicians and the nurses involved in
the care of clinic patients. The physicians and
nurses were informed about the instructions
given to patients in the intervention group in
order to assure a proper response by medical
personnel during communications with patients
in this group.

All data concerning risk scoring, admis-
sions for preterm labor, and deliveries were
placed on special forms from which they were
entered into a computer data base to permit
data analysis upon completion of the study.
Preterm deliveries were classified as sponta-
ncous, indicated, or iatrogenic. Data from the
Magee-Women's Hospital Perinatal Computer
Data Base for an eight-month period before ini-
tiation of the study were used to establish a
historic control period. Chi-squared or Fisher
exact tests were used for statistical analysis,

RESULTS

A total of 5,457 patients had initial risk
scoring for preterm labor, of which 4,595 deliv-
ered at 20 or more weeks” gestation. Abortion
and loss to follow-up accounted for the differ-
ence, Risk scores of > 10 (high risk) were pre-
sent in 831 of the +. 225 patients (18.1%). The
preterm birth rate (less thun 360 completed
weeks) was 1001 pereent for all patients. This
rate was about 3 times higher in patients scored

Eberbard Muceller-Heubach

Interventions

as being at high risk of preterm Lubor (21.9%)
compared to patients scored as being at low
risk (7.4%). The majority of patients delivering
preterm (00.44%), however, were in the low-risk
group. Rescreening at 22 to 20 weeks was done
in 2,145 of the patients initially scored at low
risk: only 33 patients (1.5%%) became high risk.
Six additional patients became high risk as a
result of updating risk scores.

Comparison of high-risk intervention, con-
trol, refuser, and ineligible groups demonstrated
similar preterm birth rates (22.1%, 22.8%, 19.5%,
and 23,0, respectively) throughout the study.
There was, however, a significant decline in
preterm births between the first and second
years of the study (from 13.8% to 9.3%, p <
0.001). This decline wuas maintained during the
third vear when compuared to the second year
(9.3% v. 8.7%. NS). The decline in preterm
births from the first to the second year was of
the same magnitude in the high-risk population
(-29.1%0) as in the low-risk population (-32.1%).
During the first year of the study, the attitude of
resident physicians and nurses involved in the
care of the clinic population toward the preterm
birth prevention program changed from skepti-
cism to acceptance and then to genuine interest.
Being concerned about the problem of preterm
birth. these health care professionals applied
the instructions learned in the multiple teaching
sessions to all patients under their care.

In order to verify that the decline in preterm
births during the second and third years of the
study was related to the preterm birth preven-
tion program, we first examined whether the
preterm birth rate during the first year of the
study was exceptionally high by comparing it to
the rate during the eight months before the

03

73



Advances in the Prevention of Low Birthweight

study (the historic control period). There was no
significant difference in preterm birth rate
between the historic control period and the first
year of the study (14.1% v. 13.8%, NS).

To exclude the possibility of a time-related
decrease in the preterm birth rate during the
historic control period and the three years of
the study unrelated to the preterm birth preven-
tion program, we studied the preterm birth rate
in the private patients who delivered at our
institution and had received their prenatal care
by private physicians in their offices in the area.
Neither these private physicians nor their office
staffs were aware of the content of the preterm
birth prevention program. During the historic
control period and the 3 years of the study, the
preterm birth rate in the private patient popula-
tion (with an average of 7,764 births per vear)
did not change significantly and ranged from
8.0 to 8.6 percent. When the historic control
period and the first year of the study were com-
pared with regard to preterm birth rate in clinic
and private patients, the preterm birth rate was
found to be significantly lower (p < 0.001) in
the private patients. Due to the decline in
preterm births in the study clinic patients during
the second and third years of the study, there
was no significant difference in the preterm
birth rate between clinic study patients and pri-
vitte patients during these time periods.

We evaluated the study population (exclud-
ing patients with indicated preterm deliveries)
regarding episodes of preterm labor, use of
tocolysis, and prolongation of pregnancy to term
in patients having received tocolysis. No case of
iatrogenic preterm birth was noted in our study.

There was no significant difference
between the percentage of patients presenting

with preterm labor in the high-risk intervention
group and those in the high-risk control group,
but significantly more patients in the interven-
tion group were candidates for tocolysis (p =
0.01). Nevertheless, there was no significant dif-
ference among patients receiving tocolysis with
respect to prolongation of pregnancy to fern.
Figure 5.1 illustrates the frequency of preterm
labor, preterm birth, and tocolysis in the total
study population during the three years of the
study. The decline in the preterm birth rate is
clearly related to the fact that fewer patients
presented with preterm Labor during the sec-
ond and third years of the study. The frequency
of tocolysis was unchanged during the three
years of the study. Thus, it appears that the

Table 5.1: Percentage of Patients with Preterm
Labor, Preterm Birth, and Tocolysis During the

Three Years of the Study
12, e
o Preterm Labdor
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teaching and the change in attitude was associ-
ated with a decrease in the number of patients
presenting with preterm labor. On the other
hand, this was not accompanicd by a decrease
in the incidence of tocolysis, indicating that the
diagnosis of preterm labor was more often
made correctly by patients.

A reduction in preterm births may lead o a
decrease in neonatal mortality in infants deliv-
ered before 37 weeks' gestation without congen-
ital anomalics. There was a significant decrease
in neonatal deaths in this category when the his-
torical control period was compared to the sec-
ond year of the study (from 9.1/1000 to
2.2/1000, p = 0.0089) and the third year of the
study (from 9.1/1000 to 2.8/1000, p = 0.0217).

DISCUSSION

Preterm birth prevention programs attempt
to increase the awareness and recognition of
subtle symptoms and signs of preterm labor
among patients and their health care providers,
As a result of the teaching sessions in our
study. such a change became apparent during
the first vear of the study when health care per-
sonnel asked many questions about this pro-
gram, became awure of the subtle symptoms
and signs of preterm labor, and conveyed these
to the patients, Patients were frequently sent to
the study nurses for enrollment in the preterm
hirth prevention program when they, in fact,
had been previously randomized into the con-
trol group. Evaluation of the preterm birth rates
in our study revealed no difference between
the high-risk intervention and control groups,
but an overall significant decrease during the

Eberbard Mueller-Heubach
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second and third years of the study irrespective
of the risk assignment. Thus, the health care
providers, with their concern about preterm
birth, had defeated the prospective controlled
randomized design of the study by also chang-
ing their care for patients who were not in the
high-risk intervention group.

The initial risk scoring system classitied
8.1 percent of the patients as high-risk
patients, but only 39.0 percent of the preterm
births occurred in the high-risk group.
Conversely, a patient in the high-risk group had
a 78.1 percent chance of delivering at term.
Rescreening and updating of risk scores
changed the initial risk score in few cases.
Thus, the concept of risk scoring may cither be
of limited value or specific risk scoring systems
need to be developed for specitic populations.
The results of our study suggest that education-
al programs applicd to entire patient popula-
tions may be preferable.

It is clear that the observed decline in
preterm birth rate in the study population was
not a time-related trend independent of the
preterm birth prevention program because
comparison with the preterm birth rate in the
private population during the same time period
did not reveal such a trend, The decline in the
preterm birth rate observed in our study may
not be possible in all patient populations. In a
much smaller, similarly designed study of poor,
inner-city black women in Philadelphia, the
investigators were not able to show any differ-
ence between high-risk control and interven-
tion patients.” This is in agreement with our
findings; however, the study was not large
enough to possibly document any of the
changes over time which we observed in our
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large, three-year study. Considering the magni-
tude of the problem of preterm birth, with its
accompanying neonatal mortality and serious
long-term morbidity (such as permanent neuro-
logical handicaps, bronchopulmonary dyspla-
sta, and retrolental fibroplasia®, any promising
effort to reduce the preterm birth rate should
be pursued. Attempts should be made to evalu-
ate whether a preterm birth prevention pro-
gram can lower preterm birth rates in other
populations with the same degree of effective-
ness as it did in our indigent clinic population
in Pittsburgh.

Supported by March of Dimes Grant 2-
196/C-404
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INTRODUCTION
A 17-year study on the prevention of preterm
deliveries in a delimited region of France has
been used as an evaluation tool for the mea-
sure of effectiveness of a national policy for
improving perinatal outcome (1971-1988). The
same tool served as a measure of the recur-
rence of higher rates of preterm deliveries after
this national policy was no longer followed.
This paper will describe the ways in which
pregnant women have changed their behavior,
coming earlier in the course of their pregnancy
to the maternity outpatient clinic and more
often to seck the best available prenatal care. It



Adrvances in the Prevention of Low Birthweight

was observed that the reduction in the rates of
preterm births was obtained not in the high-risk
categorics, as was expected, but in the lower
risk categories,

After cessation of the government drive, we
observed how the efforts of pregnant women to
come early and often to the maternity outpatient
clinic were turned down, and how this resulted
in the rise in the number of preterm deliveries.

PATIENTS AND METHODS

The Haguenau Maternity Hospital serves a
specific limited region in Alsace, France, and was
used as an evaluation tool to measure the effec-
tiveness of a policy applied nationwide. The
principles of preventive measures to reduce the
rates of preterm deliveries bave been exposed in
previous papers. They consist of 4 community-
based intervention proposing to all pregnant
WOMmen a new type of prenatal care. The major
components of the intervention are a risk analy-
sis for individual factors predicting a preterm
delivery.” and several measures aimed at decreas-
ing uterine contractions and preterm deliveries,
which have been described in detail elsewhere.:

The basis for applying this policy was a gov-
ernment program approved for five years in
1971, and extended for five additional years in
1976. The objectives were to reduce perinatal
accidents leading to death and perinatal-induced
handicapping conditions. The means employved
included financial inducements for the public
hospitals to help improve their equipment for
delivery and neonatal care; financial induce-
ments for postgraduate training sessions for doc-
tors, midwives, and nurses working in the field;
and financial inducements to speed up public

information directed at women to encourage bet-
ter perinatal follow-up.

This government initiative helped in
spreading basic concepts and techniques for
the improvement of prenatal and intrapartum
care, and neonatal resuscitation measures as
well as neonatal care. In addition, the drive
helped in spreading new ideas, such as the
prevention of preterm delivery using tech-
niques we proposed.

After 1981, a new government took over
and decided not to pursue this established poli-
¢y. As good results had been achieved, the
opinion of the politicians was that the program
had served its purpose and that no supplemen-
tary efforts were needed to maintain the ongo-
ing measures. Thus, perinatalogy came to be
out of fashion, and public attention was drawn
to other aspects of reproduction, specifically to
questions centered around in utero fertilization
in the early 1980s and to AIDS in the late
1980s.

In the present study, we measure the
knowledge and conviction of pregnant women
to use the best accessible prenatal care system
provided free of cost at the outpatient clinic of
the Haguenau Maternity Hospital, specifically,
the proportion of women consulting in the first
trimester (instead of being followed by their
general practitioner) and the number of prena-
tal visits made before 20 weeks.

Information about the women und their
pregnancies was very carefully gathered using
the best knowledge available by the last men-
strual period (LMP). length of cycle. ultrasound
scan, and pediatric examination of the neonate.
All of the data were computed in the days fol-
fowing delivery, All babies transferred to a
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neonatal intensive care unit were included in
the study, as well as babies of women trans-
ferred to a referral center.

RESULTS

The results were examined for two succees-
sive policy application periods. The first
sequence, from 1971 to 1982, was divided into
three periods of four years cach. The second
sequence will show the last period of four
years, from 1983 to 1980.

Reduction in preterm deliveries

A progressive reduction in preterm deliver-
ies was observed during the 12-year period
from 1971 to 1982, The global rate of preterm
births defined as less than 37 weeks of gesta-
tion from the first day of the last menstrual
period was reduced from 1971 to 197+ and
from 1979 to 1982 (see table 6.1).

Reduction in transfers
to a neondtal tntensive cdre Unit

As the number of babies in need of inten-
sive care had decreased, the transterral o a
neonatal intensive care unit because of preterm
birth was significantly reduced (see table 0.2).
It should be noted, however, that the propor-
tion of transferred babies to the number of
preterm births was not reduced but rather
increased. In the same period, transfers for
other reasons and, specifically, for malformi-
tion of the newborn were augmented.

Reduction in length of hospitalization
required by preterm newborns

The need for intensive care for preterm
newborns has been quantified according to the

Emile Papicrnik et al.
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number of days of hospitalization required for
the babies transferred to o Level 1T center neo-
natal intensive care unit (NICU) in Strasbourg
as well as to the neonatal care unit in the local
hospital of Haguenau (see table 6.3).

Reduction in neonatal mortality

Neonatal mortality was reduced in this
time sequence, and the decrease in the number
of preterm babies was a part of this reduction.
Table 6.4 describes the total neonatal mortality
in the three successive time periods. A direct
standardization was done, as if the proportion
of preterm births would not have changed from
that of the first period (1971-1974), with weck-
specific mortality rates for 1971 to 1978 and tor
1979 to 1982. This shows that about half of the
progress can be attributed to an improvement
in the care of newborns and that half of the
progress can be explained by the reduction in
the number of preterm babies. The total reduc-
tion of neonatal deaths was then obtained by
better care as well as “better babies.”

Keduction in preterm births
in women with no defined risk factors

The reduction in preterm births was not
obtained in high-risk women; that is, those
women with a previous preterm birth, with
previous stillbirth, of short stature, of less than
averige weight, of less than 21 years, of more
than 35 years. or with a history of bleeding in
the second or third trimester. On the other
hand. a significant reduction in preterm  births
was observed when the women did not fall in
the above-mentioned risk group. Thus, fewer
preterm births were observed in those women
characterized by the absence of a defined risk
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factor; that is, with no previous preterm birth,
with no previous stillbirth (among parous
women), with a normal stature (above 152 cm),
with a normal prepregnancy weight (more than
48 kg), of between 24 and 34 years of age, and
with no history of bleeding in the second or
third trimester (see table 6.5).

Reduction in bigh-risk factors

The rate of high-risk factors was reduced in
the observed population, This reduction was
observed for previous preterm birth, for age less
than 21 years and more than 35 years, and for
bleeding in the second or third trimester (see
table 0.0). The relationship between this reduc-
tion in risk factors and the population of preg-
nant women will be discussed subsequently.

Early obstetrical prenatal care
and prevention of preterm deliveries

Our hypothesis was that a new type of
prenatal care could prevent preterm deliveries,
The basic premise was that » s duction in job-
related and home-retated excessive physical
efforts for at-risk women would be effective.
That meant that women had to be convinced to
come carly and often to meet the teams of
obstetricians and midwives able to inform them
and offer specific risk assessments for cach
womin at cach prenatal visit,

The pregnant women had to be convinced
to come early and often to meet these new pro-
posals. Then the carly enrollment in the obstetri-
cal outpatient clinic and the number of prenatal
visits before the end of the 6th month could
serve as accurate measures of the aceeptance of
this care proposal and of the effectiveness of the
information given to the general public and 1o

all women. We used these simple measurements
as markers of the success of the government
cfforts in the prevention of preterm births.

Table 0.7 and figure 6.1 show the relation-
ship between carliness of care and preterm
deliveries for four-year periods and for three
groups of women defined by the number of
vears of school completed (Up to 9 years,
10-12 years, and 13 years and above). The
acceptance measures here described are:

A. The mean number of prenatal visits in the

first two trimesters of pregnancy at the out-
patient clinic of the obstetrical department;

B. The proportion of women in cach group
enrolled in this outpatient clinic;

o

The proportion of pregnant women in cach
group who never had a prenatal visit at this
outpatient clinic of the obstetrical depart-
ment; and

D. The proportion of preterm deliveries (by
group and by study period).

The new type of prenatal care was accept-
ed and was requested by all groups of women,
with important differences between groups,
The more informed the women were, the carli-
er they came in. For the first 12 years of study,
from 1971 to 1982, a progressive rise in accep-
tance of care was noted, with persistent differ-
cnces between groups, and with a time lag of
about four years between women with 13 years
of schooling and women with 10-12 years, and
a time lag of ¢ight years between women with
13 years of schooling and women with up to
nine years. In the meantime, during this period
of progressive acceptance of prenatal care. the
rate of preterm deliveries went down, with per-
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sistent differences between groups. and also
with a time lag difference between groups of
the same order as that observed on the behav-
jor of acceptance of new care. After 12 years,
in the fourth period (1983-1980), instead of
improvement, @ new movement of reduction of
the three measures was observed. The pregnant
women sought consultation much later in the
course of their pregnancies and came less often
in the first two trimesters. In addition. more
women came in directly for delivery without
being previously followed. During the same
period, the rates of preterm deliveries went up
for the three obsenved groups of woren,

Matbematical relationship between
prenatal care and preterm deliverios

A regression analysis was done to measure
the precise relationships between the preceding
characteristics of prenatal care and the outcome
in terms of the proportion of preterm births.
The regression curve for women by group and
number of preterm deliveries is shown in figure
6.1, with the equation Y (proportion of preterm
births) = X (proportion of pregnant women by
school attendance group enrolled in prenatal
care at the outpatient clinic of the maternity
hospital in the first trimester).

Y = 0.0780.074X

r=-0.9%

p=0.001

A similar relationship was found between
the number of prenatal units at the outpatient
clinic of the maternity hospital and the number
of preterm births, and a similar correlation was
found between the proportion of women not
followed by the obstetrical team and the num-
ber of preterm births.

Emile Papiernik et ¢l
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DISCUSSION

The observed mathemadical relationship be-
tween the characteristics of care and outcome
are very similar to a dose-eftect relationship. This
feature supports the hypothesis of 4 causal refa-
tionship between this type of care and the
observed effect. This point is important, as our
policy has been applied in the whole of France,
and without the opportunity to apply an experi-
mental design, as we would like, to support a
demonstration of the effectiveness of our policy.
On the other hand, we know the effort to pre-
vent preterm deliveries has been applied in
France, but has not been applied in Germany,
the United Kingdom, or the United States. It hap-
pens that France is the only country among these
four to have observed a reduction in preterm
births between 1970 and 1980, and. during this
same period, no reduction could be demonstrat-
ed in the three other countries. Obviously, this is
not as good a demonstration as a randomized
trial would have been; however, this difference
cannot be discarded.

We did not expect that France, by itself.
could serve as a control. But the cessation of the
national policy in the perinatal ficld in 1981 has
provided us with this quasi-experimental design.
We can take advantage of this to propose a new
argument for a causal relationship between the
new type of care and prevention of preterm
deliveries, as the numbers were exactly the
same on the regression curve backup.
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Statistical Findings:
Decrease and Rise in Rates of Preterm Deliveries
Haguenau Prenatal Study 1971-1988

Table 6.1
1971-74 1975-78
< 32 weeks 5.4 4.0
299/5548 192/4787
35-36 weeks 2.9 2.1
159/5548 102/4787
33-34 weeks 1.1 0.8
59/5548 39/4787
< 33 weeks 1.5 1.0
81/5548 51/4787

Preterm Deliveries and Live Births

1979 .82
3.6
210/5811
2.4
142/5811

0.7
39/5811

0.5
29/5811

P Value
0.001

0.05

0.001

Reduction af proterm irths thive-birthi by time period and by duration of gestation since last LMP. The obsenved reducion in preterm births i of one

birth fut the total preterm tigures, and is one halt for the most dangerous preterm births dess than 31 weeks)

Table 6.2
Transfers to a Neonatal Intensive Care Unit

1971-74 1975-78 1979-82
33 weeks 38/81 27/51 12/29
33-36 weeks 15/218 17/141 17/181
> 37 weeks 58/5548 17/4787 22/5811

The numbers of transfered babies were signiticantly reduced tor term
habies as well as for the less than 31 weeks birth babres. The propes-
tion ot transters compared to preterm birth was not reduced, the reduc-
tion was only possible by the decrease in early preterm births.,
Numbers of days of stav in the intensive care unit tat Strashbourg reterral
centert or 1n the neonatal pediatric ward in Haguenau hospital tor
Babies barn betate 15 weeks, arter exc lusion ot hospitalizations due to
a maltormation as the major cause { 1or 1K births).

Emile Papiernik et al.

Table 6.3
Days of Hospitalization Related to Preterm Delivery

197174 1975-78 1979-82 P Value

NICU 425 296 182 0.001
Strasbourg

Neonatal 437 320 223 0.001
pediatric
ward

Haguenau

The number ot dayvs needed tor hosptalization related to preterm deliv.
er was sigmiticanthy reduc od tor transtered babres ta g NICU and to the
lex af pediatric ward,

~J
i
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Table 6.4
Neonatal Deaths Per Thousand Live Births

1971-74 1975-78 1979-82 P Value

0/00 8.3 6.5 31 0.001
46/5548 31/4787 18/5811

Standardized 8.3 7.9 5.0

rates and 48/96 30/76

contidence

interval

The upper line shows the observed figures of neonatal deaths among
live births by study period. The lower line depicts the figures oliained
alter standardization, as if the distribution of births by gestional age
wauld not have changed in the second or third study periods, and with
week.specific mortality rates uf these specific periods.

Table 6.5
Rates of Preterm Births, by Risk Factor,
by Period
1971-74 1975-78 1979-82 P Value

. Previous 12.7 12.5 12.3 4-5
preterm 52/408  31/248  33/269

No previous 4.3 3.2 29 0.01
preterm 124/2868 71/2247 88/3008

Previous 10.8 13.2 8.9 N.S.
still-born 7765 7/53 7/79

No previous 5.3 3.9 3.6 0.001
still-born 169/3211 95/2442 114/3198

Height 8.2 7.8 6.3 N.S.
<1.52m 19/232 17/219 16/252

Height 5.0 4.0 38 0.001
>152m 272/4871 179/4439 209/5478

Weight 7.5 5.4 5.3

<48 kg 50/668  35/645  41/777

Weight 5.5 4.2 3.8 0.001
> 48 kg 245/4489 164/3944 186/4950

Table 6.6
Rates of Preterm Births, When a Risk Factor was
Observed or Not Observed

1971-74 1975-78 1979-82 PValue

Age less than 7.3 6.5 6.0 N.S.

21 years 70/961 52/801  49/806

21-35 vears 5.4 3.9 36 (.001

217/4172 146/3770 177/4851

> 36 years 6.7 5.5 5.6 N.S
31/461 10/181  10/180

Bleeding in second trimester

yes 18.2 20.6 143 N.S
27/148 20/97 18/126

no 6.2 3.9 38 0.001

120/1931 108/2804 164/4371

Bleeding in third trimester

ves 17.1 11.8 230 N.S
24/140 8/68 10/87
no 5.3 4.0 3.6 0.001

179/3392 159/3967 194/5429

Table 6.7
Rate of High-Risk Factors Among Pregnant
Women by Study Period

1971-74 1975-78 1979-82 P Value
Previous 12.5 10.0 8.3 0.001
preterm 428/3418 259/2604 280/3357
Previous 2.0 2.1 2.4 N.S
stillbirth 69/3418 54/2604 81/3357
Height 4.6 4.9 4.5 N.S
152 ¢m 242/5292 236/4807 2613/5819
Height 12.9 14.1 13.6 N.S
48 cm 688/5336 664/4721 790/5818
Age 21 years 17.4 17.1 141 0.001
1014/-811 841/4918 839/5948
Age 35 years 8.4 4.0 3.1 0.001
488/5811 196/4915 187/5948
Bleeding 7.1 3.3 2.8 0.001
2nd trimester 151/2134  99/2961 126/4514
Bleeding 3.9 1.7 1.6 0.001
3rd trimester 143/3630 71/4122  88/5572
§{)
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Table 6.8
Change in Prenatal Care and Preterm Birth Rate According to Parental Educational Level
School attendance 1971-74 1975-78 1979-82 1983-86 PValue
N 1 2794 2975 3806 2984
2 1965 1640 1725 2109
3 282 377 - 433 475
A 1 0.9 1.8 2.3 2.3 0.001
2 1.5 3.0 35 2.8 0.001
3 2.2 3.8 38 3.1 0.001
B 1 17.7 28.4 38.6 37.5 0.001
2 30.0 49.5 61.6 48.4 0.001
3 47.5 65.5 69.5 55.2 0.001
C i 46.2 2319 8.6 18.8 0.001
2 27.7 8.8 3.6 20.7 0.001
3 10.6 4.0 0.9 17.3 0.001
D ] 6.8 5.0 4.5 5.2 0.001
2 5.6 3.5 3.3 4.3 0.0
3 3.7 2.7 2.5 3.6 N.S.
N = numbers of prognant women by school B : proportion of pregnant women enrolled at ¢ - proportion of pregnant women not tol-
altendance group the out patient ¢ finse of the obstetrical lowed at the obstetrical depariment.
A mean oumber of prenatal visits ot the out department. 12 2 ates of preterm births by group and by

patient clinuc ot the obstetrical department. periexd

Figure 6.1
Regression Curve for Women by Group And Number of Preterm Deliveries (See Page 7.3)
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INTRODUCTION
During the 1970s, the United States observed
a4 dramatic reduction in perinatal morbidity
and mortality. On the other hand, the inci-
dence of low birthweight (LBW) births during
this period decreased only 11 percent
(approximately 1% per year).! Thus, the tech-
nological advances in obstetrical and neonatal
care, which were thought to impact morbidity
and mortality, did not significantly influence
the incidence of LBW. Since prematurity, a
major component of the low birthweight
problem. is now the leading cause of poor
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pregnancy outcome, we must begin to devel-
op strategics for prevention.

Beginning in 1970, we collected baseline
data from the west area of Los Angeles County
to identify pregnancy-related problems. Using
these data, we developed a risk scoring system,
which was global in design, to identify preg-
nancies at risk for neonatal morbidity and mor-
tality.” Between 1975 and 1979, our experiences
helped us recognize that our global approach
to risk assessment needed to be redetined and
directed toward identifying patients at risk for
specific problems, such as preterm birth,
intrauterine growth retardation, diabetes, and
hypertension.® Thus, over time we developed a
strategy of prenatal care based on levels of risk,
with special attention given to the prevention
of specitic problems.

Guidelines for the implementation of pro-
grams for the prevention of preterm birth came
from two sources: (1) A risk assessment system,
described by Papiernik in 1969, which formed
the basis for identifying patients at risk and for
developing prevention strategies;' and (2) pre-
liminary data subscquently published by
Herron et al. in 1982, which described the con-
tent of a program thought to significantly
reduce the incidence of prematurity .

These preliminary data generated tremen-
dous interest in the prevention of prematurity
in the United States. Coupling these guidelines
and this interest, we developed a project for
studying prematurity prevention in our patients
at risk. The following provides a progress
report on that project.

DEVELOPMENT OF A PREVENTION PROJECT
We believe that a prematurity prevention
program should include three major components.

Prenatal Care Systemn

A well-organized prenatal care system is
an absolute requirement for a prematurity pre-
vention program. A new program encouraging
a different philosophy and a change in
provider behavior will not be successtul unless
the system is prepared to provide a different
type of prenatal care from that customarily
provided in America.

Risk Assessment System

A task torce was established in 1978 by the
World Health Organization to set forth guide-
lines for developing risk assessment systems for
maternal and child health This task force rec-
ommended that risk assessment systems should
be developed from and tested on the population
to which they are to be applied prior to begin-
ning intervention programs. The process is as
tfollows: First, a risk assessment system is devel-
oped from retrospectively collected data and its
sensitivity and specificity is determined. Next,
the risk assessment system s applied prospec-
tively to validate its sensitivity and specificity.
The final step is to test the scoring system in i
prospective type intervention study using a con-
trol population to again test the scoring system'’s
sensitivity and specificity. Most risk assessment
systems have not been properly designed and
tested prior to instituting intervention strategies.

Data System
An important component of our preven-
tion project is our ability to manage the large

N
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amounts of data gathered from each patient.
The source document for our program is the
POPRAS (Problem Oriented Perinatal Risk
Assessment Svstem) perinatal record.” Using
the POPRAS record, we have developed an
online interactive computerized network
referred to as PIDS (POPRAS Interactive Data
system). This network links our west Los
Angeles prenatal clinics with the scientific data
center located at Cedars=Sinai Medical Center,
our project  headquarters.  and  the
Harbor-UCLA Medical Center. This system pro-
vides us with the following:

1. Computerized risk assessment;

2. A randomization scheme for assignment of
intervention protocol;

3. An appointment scheduling system:

4. Patient tracking and compliance checks:

I

Real-time reports:
6. Online hospital data management; and

7. Rapid turnaround data management and
analysis.

FUNDING A PREVENTION PROJECT

This project is funded by the Maternal and
Child Health Branch of the state of Calitornia.

STUDY DESIGN

Wwe were initially confronted with the task
of determining what types of interventons
should be tested for preventing preserm birth.

Celein Hobel et al.
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Our review of the literature suggested that the
etiology of prematurity is most likely multifac-
torial, yet stress appeared to be a central issue.
In 1984, we had proposed a hypothesis for the
etiology of preterm labor where stress was felt
to be a predisposing condition.” We therefore
directed our attention toward interventions
which reduced stress and interventions which
promoted the maintenance of pregnancy. This
approach was in concert with the interventions
used by Papiernik.

For our prematurity prevention project, we
decided to test five treatment protocols for
high-risk women. The precise study design
algorithm was previously published.” The inter-
vention protocols selected were bed rest, psy-
chosocial support, and an oral progestin
(Provera) matched with a placebo and a con-
trol (education and nutrition only).

DESCRIPTION OF PROJECT

The patients’ risk status is determined
using the PIDS program. Patients who have
one or more selected high-risk factors are con-
sidered high-risk patients and are randomized
into one of the five interventions.™ In addition
to standard risk assessment, a detailed psy-
chosocial history is taken but not used in the
assessment of risk.

All high-risk patients receive education
about preterm Libor, signs and symptoms, what
actions to take if symptoms occur, and a class
detailing what to expect in the hospital. In
addition, all patients receive extensive nutrition
counseling and support. Most patients deliver
at Harbor=UCLA Medical Center and their data
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are entered into the data system by labor and
delivery room nurses or data entry clerks.

THE PRELIMINARY RESULTS

Preliminary results from 4,034 total deliver-
ies occurring between January 1, 1979, and
June 30, 1980, are presented in table 7.1. These
data were previously published in abstract
form." The importance of these preliminary
results is to recognize that during the carly
phase of our study we had an apparent impact
on the incidence of preterm deliveries, espe-
cially those with very low birthweight infants (<
1500 g). The very low birthweight infants are
the most costly to care for and account for the
majority of preterm infants who are left with
disabilitics or handicaps.

In addition. a preliminary analysis has been
carried out to assess the association of psy-
chosocial stress with premuturity. This has also

been published in abstract form.”? In a retrospec-
tive study of 359 women with preterm deliveries
matched with a group of women delivering at
term, 4 factors were found to be significantly
associated with preterm birth (see table 7.2). In
our prospective study from 1 January 1979 to 30

June 1980, only three factors were determined

to be significantly associated with preterm birth
(see table 7.2). These preliminary results suggest
that there may be certain psychosocial factors
which could be usea to facilitate the identifica-
tion of patients at risk for preterm birth.

SUMMARY AND FUTURE DIRECTION

As of May 1988, the West Area Los Angeles
Prematurity Prevention Demonstration Project is
well established and has completed its fifth
vaar of operation, The strategy of risk assess-
ment, randomized application of specific inter-
ventions, and computerized monitoring to

Table 7.1
West Los Angeles Prematurity Prevention Project Preliminary Data

Baseline Prematurity Rate (percentage) Study Prematurity Rate (percentage)* (4,034 patients)

< 37 Completed
Weeks of Gestation

< 31 Completed
Weeks of Gestation

1979-1982 1982-1983 Control | Experimental | Control | Experimental
(8,249 patients) (3,108 patients) Clinics Clinics Clinics Clinics
High Risk 11.24 9.92 8.54 5.7¢ 1.02 0.61
Low Risk 5.04 4.58 4.77 5.53 0.41 (.40

Y 40% decrease compred with Contral Clinies.

* Data as of 630 86. D9 decrease compared with 197982 baseline.

430 increase compared with 198.2-81 baswline.
13% increased compared with Controf Ches
=05,
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assess their impact on preterm birth appears
promising for providing new information to
facilitate our understanding of the problems of
preterm birth.

Randomization of high-risk patients to spe-
cific interventions “vill be completed as of 31
December 1988, and the project will end by
July 1989, at which time all patients entered
into the study will have delivered. At that time,
a final analysis of the overall effect of the pro-
ject, as well as the effect of each specific inter-
vention, will be determined. In addition, an
important part of the final analysis will include
validation of our risk assessment screening tool
in the control population to determine whether
it has maintained its original sensitivity and
specificity. Since psychosocial risk factors were

not originally included in our risk assessment

model, we will test the inclusion of certain of
these factors into our scoring system to deter-
mine whether they would improve the sensitiv-
ity and specificity of our original tool.

Interventions
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The South Carolina Multicentered
Randomized Controlled Trial to
Reduce Low Birthweight

Hexry C. Heins, M.D., M.P.H.

NANCY WEBSTER NANCE, CN.M., M.S.N,
Briax J. McCArTHY, M.D.

Carty MenviN EFrD, PH.D.,
COLLABORATIVE GROUP?

INTRODUCTION
South Carolina has one of the highest low
birthweight rates (LBWR. < 2500 g) and very
low birthweight rates (VLBWR, < 1500 g) in
the United States.! This dubious distinction
contributes heavily to the state’s excessive
infant mortality rate, also one of the highest in
the nation.”

As other causes of infant mortality
decrease, low birthweight assumes greater
importance. In the United States, the LBWR s
7 percent and accounts for 80 percent of the
infant deaths.* Very low birthweight rates have
not changed significantly in the last 20 years.*

ar
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These small infants are not only at high risk for
dying. but also for long-term morbidity, such as
cerebral palsy and other neurological deficits.®

Several investigators have described inter-
ventions to reduce preterm birth (< 37 complet-
ed weeks' gestation) and low birthweight with
inconsistent results.” ™~ This paper reports on a
multicentered randomized controlled trial (RCT)
of an intervention used in an attempt to reduce
the LBWR in a group of women identified as
being at increased risk for this poor perinatal
outcomnie.

Experience with two previous South
Carolina programs provided the basis for the
hypothesis tested in this study. One program
used nurse-midwives in the adolescent clinics
of the Medical University of South Carolina
(MUSC) to provide high-quality, comprehensive
prenatal care to adolescents. This program.,
although not an RCT, reported a reduction of
the LBWR in these young women.” The other
program used public health nurses to success-
fully screen tor high-risk patients in the
statewide high-risk perinatal program.” The
stated hypothesis was that the low birthweight
rate in the intervention group would be less
than the LBWR in the control group.

* Greenrville Hospital System: Tom Gailey, M.D.; Kim
McCuen. CNM: Ray Keyvuolds, RN: Libby Steelmian. RN
Mclead Regional Medical Conter: Steve Adams. M D
Lindda Lawson, RN: Marilvn Polony, RN: Beth Turne,
RN: Medical University of South Carolinda: Henr ¢
Heins, MDD Nancy Nance, CNM: Janna Ellings, ¢ N
Patricia Payne, CNM: Barbara Stone. ¢NM: Rolynn
Stone. RN: Richland Memorial Hospitai, fuanice Bacaon,
M.D. Barbarva France, CNM: Spartanuburg Regionel
Medical Center: Heal Rubel, AMLD.: Pat Rubel, RN: South
Cardlina Department of Health and Environmentel
Control: reise higreom. M1,

METHODS

Study Population

Women who attended state-funded prena-
tal clinics were eligible for randomization if
they had a score of 10 points or greater on a
scoring system using the risk factors of
Papiernik,” later modified by Creasy.? Public
health nurses in prenatal and the Special
Supplemental Food Program for Women,
Infants and Children (WIC) clinics administered
the scoring index after being trained in its use,
In addition, women who had a low birthweight
infant in their last pregnancy were cligible for
randomization. All women randomized had to
be free of known medical or pregnancy com-
plications (i.c.. hypertension, diabetes, renal
discase, or multiple pregnancy). Women with
these complications were eligible for the
statewide high-risk medical program and were
not randomized. If a randomized woman devel-
oped any of these complications erxring the
index pregnancy. she continued in the study
and also received treatment from an obstetri-
cian for the complications.

‘Random Allocation

A list of computer-genernited rundomized
numbers was sealed in sequentially numbered
opaque envelopes. Upon identification of an
cligible patient in the clinic, a central telephone
number was called and the next envelope was
chosen by a lay administrator not involved in
patient care. Patients were assigned to attend
cither a separate low birthweight prevention
clinic (study group) or to attend the regular
high-risk obstetrical clinic (contrel group). Both
groups had access to the WIC program, nutri-
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tionists, public health nurses, and complete
funding for prenatal care by the state health
department. All women received intrapartum
care by obstetricians at the five regional centers
collaborating in the trial.

Sample Size

From the beginning of the study, it was felt
that it would be essential to pay for the prena-
tal care of both the program and control
patients. Funds were made available from mul-
tiple sources (e.g., the Jobs Bill, the
Department of Health and Environmental
Control, and the March of Dimes) for support
of approximately 1,600 total patients. The sam-
ple size necessary to detect a change from a
LBWR of 13% (the estimated low birthweight
rate of the high-risk group) to 8% (the state
LBWR) at p £ .05 with a power of 90 was calcu-
lated to be 1,546 patients. The sample size
determination to test a similar hypothesis for
the VLBWR exceeded projected resources. The
original sample size of 1,546 was., however.
reduced to 1,435 women due to limited
resources extended over a prolonged period of
time.

Intervention

As soon as possible after randomization
(within three weeks), the women in the pro-
gram group were seen in the low birthweight
prevention clinic. An initial hour-long. one-on-
one teaching session identified the women'’s
specific risks with careful analysis of lifestyle
behaviors, including substance abuse, nutrition
status, stress, level of activity, and social sup-
port. Paticnts were taught to recognize the sub-
tle signs and symptoms of preterm labor and to

Henry Heins et dl.
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palpate for contractions. They were given the
phone number of the low birthweight clinic
nurse and the labor room and encouraged to
call with any problem. The return visits lasted
2030 minutes, with a review of all the initial
teaching done each time. The same nurses or
nurse-midwives saw the patient at one- 1o two-
week intervals throughout the pregnancy. A
gentle cervical exam to monitor possible cervi-
cal change was done at cach visit, with care
taken not to enter the endocervical canal.
Recommendations to decrease physical activity
were based on the information gathered during
the visits.

Intensive follow-up was done by the nurs-
es/nurse-midwives on women who had missed
appointments. The assistant study director made
quarterly site visits to each of the centers to
review charts and monitor adherence to the pro-
tocol. Case loads were assessed to ensure that
the time allotted for each patient was adequate
to maintain the protocol. In addition, staft from
all five regional centers met quarterly to discuss
problems and receive feedback on data collec-
tion but without knowledge of perinatal out-
comes in either the program or control group.

consent
The Institutional Review Board of the
Medical University of South Carolina

determined that no formal consent was noeces-
sary for women to enter the study since there
was no unusual or hazardous risk involved in
prenatal care given in either group.

Interim Analysis

After accumulating 800 pregnancy out-
comes, an interim analysis was conducted by a
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team of three investigators who were not
directly involved in the clinical management of
the trial. All were independent of the study and
the institutions associated with it. The data
review group met in Atlanta on 26 March 1980,
together with the principal investigator of the
study and two consultants from the Centers for
Disease Control.

The analysis concentrated on live births
since they represented the denominator of the
low birthweight rate, which was the measure
used in the hypothesis. The predictive power
of the screening tool for low birthweight and
very low birthweight was two to three times
higher than for U.S. population rates. There
was essentially no difference in the low birth-
weight rate between the groups. Similarly, the
mean birthweight did not ditter. The proportion
of live births with birthweight less than 1500 g,
"however, was 2.1 percent in the program group
versus 4.2 percent in the control group. The
apparent effect of the program was to shift
births from the very low birthweight to the
moderately low birthweight group, with no
apparent shift from the moderately low birth-
weight group into the normal birthweight
group. The data review group concluded that
there were no reasons for stopping the trial,
encouraged its continuation, and kept their
report confidential from the project staff.

RESULTS

The trial began on 1 July 1983, and ended
on 31 October 1987. During this period, 1,458
women were randomized, 728 to the program
and 730 to the control group (see figure 8.1). A

total of 17 women had multiple gestation, 11 in
the program and 6 in the control group. Six
women were not pregnant, three in each
group. Of the remaining 1,435 singleton preg-
nancies, 34 resulted in abortions (22 program
and 12 control). There were 13 fetal deaths (3
program and 10 control). Forty-two patients
were lost to follow-up (22 program and 20
control). All of the above women were exclud-
ed from analysis either because they did not
have a live singleton birth or because the out-
come of their pregnancy was unknown. All
exclusions were validated by a blinded observ-
er not connected with the study. The profile of
the exclusions does not vary significantly with
the profile of those women included in the
analysis (see table 8.1).

A total of 1,346 women with live births and
known outcome, 667 in the program group and
679 in the control group, were included in the
reported analysis. The randomization process
achieved comparability between groups for
maternal race, education (in years), marital sta-
tus, age (in years), risk scores, gravidity, and
gestational age at randomization at clinic sites
(see table 8.2). Nearly one-third of the patients
were less than 10 gestational weeks when ran-
domized. Randomization of the patients to the
program and control occurred evenly within
cach hospital. One site (MUSC) accounted for
30 percent of the patients (see table 8.3).

The group birthweight distribution for both
the program and the control groups is present-
ed in table 8.4, There were no statistically sig-
nificant differences, either in the very low
birthweight rate or in the low birthweight rate,
between program and control patients. The
odds ratio for program versus control patients
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for LBW was 1.09 (95% CL, 0.8 =1.4), and for
VLBW was 1.15 (95% CL, 0.7-2.0).

Race was not considered in the hypothesis,
but interest as to whether intervention may
have affected risk groups differently led to an
analysis by risk category and race. This post-
hoc analysis suggested that black program
women with a risk score of 10 or more had a
statistically significant lower very low birth-
weight rate than black control women (see
table 8.5). When the risk group™"™ was exam-
ined, no significant difference occurred in ges-
tational age for either the total population or
for any one particular race (see table 8.5).

DISCUSSION

This randomized controlled trial with
patients in public health clinics demonstrated lit-
tle change in the low birthweight rate. Effective
interventions have been reported in some
patient populations, but have not been replicat-
ed by other investigators, Thus, it is becoming
apparent that low birthweight prevention pro-
grams involving risk assessments which target
specific populations for interventions do not
benefit all populations to the same degree It
appears that the importance of specific risk fac-
tors for low birthweight and their corresponding,
intervention may depend on the population
studied.

Papiernik first claimed benefit from assess-
ment and carly intervention in France'' with
education, cervical check. cerclage, and/or
tocolysis. Creasy modified Papiernik’s risk fac-
tors in the pilot study in California.' Papiernik™
has also demonstrated general improvement

Henry Heins et dl.
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and acceptance of low hirthweight prevention
programs by social class of the patient.

Main et al, in a randomized controlled
trial with inner-city patients, failed to detect any
increase in gestational duration, but their study
had a very small sample size (60 patients in
each group). They subsequently reported dis-
appointment in the lack of sensitivity and
specificity in efforts to validate Creasy’s scoring
system.’”

Moore described an educational program
for doctors and patients with much more suc-
cess in private patients, but little change detect-
ed in results in public health programs for less
advantaged women.™ Meis and Moore reported
the etiology of preterm labor in the patient
population to be a factor in the success of their
prevention program.”

The value of social support in improving
perinatal outcomes has been the subject of
studies by Oakley* and Spencer.”. Differences
in birthweight were found in South Carolina in
a case control study of social support using 2
resource mother favoring this kind of social
support.

In a state where the access to and avail-
ability of prenatal care for indigent women at
risk for low birthweight outcomes is an increas-
ing concern, this study provides important
insight as to the future direction that research
should take. It appears from this RCT that nurs-
es/nurse-midwives may have provided prenatal
care to a high-risk population with comparable
results, rather than better results (as stated in
the original hypothesis) when compared to out-
comes of women provided care by obstetri-
cians in high-risk clinics. This hypothesis
should be tested in a future study. The sample
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size necessary to test this hypothesis is not pro-
hibitive and the study would provide important
public health information.

The trend of black women in the program
group to do better than black women in the
control group is even more encouraging
because it suggests that some component of
their persistently higher low birthweight rate
may be more amenable to this intervention
- than their white counterparnts. This observation,
however, was not in the original hypothesis,
and needs to be studied specifically by repeat-
ing this RCT with that as the stated hypothesis,
Possibly the difference in low birthweight/very
low birthweight by race was related to access
to quality prenatal care. Greenberg® noted a
greater effect of prenatal care in those patients
at greatest socioeconomic risk. Korenbrot*
reported a trend toward lowering of the low
birthweight and very low birthweight rates with
a package of quality care.

The unchanging rates of low birthweight,
preterm births should be recognized as a very
serious maternal and child health problem.
Despite improvements in infant mortality, the
United States compates unfavorably with devel-
oped nations. Our birthweight-specific mortal-
ity (i.e., survival within birthweight groups),
however, ranks with the best in the world

Intensive care crisis intervention is seen as
the pinnacle of our achievement and a4 measure
of our success. Lost from sight is the fact that
the neonatal intensive care unit (NICU) should
serve as a backnp adjunct to prevention. One
should not let the previous strides made in
technological and expensive treatment over-
shadow the small but important steps that can
be made toward prevention, The expense asso-

ciated with mounting further research is mini-
mal compared to the savings in human and
financial terms if a 50 percent reduction in the
VLBWR is potentially achievable.
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Statistical Findings:
The South Carolina Multicentered Randomized Controlled Trial
to Reduce Low Birthweight

Figure 8.1
The South Carolina Multicentered Randomized Controlled Trial to Reduce Low Birthweight
Randomized Patients .
1,458 ) Exclusions
Muitiple Gestations Not Pregnant
17 6
/. AN /. AN
Program Control Program Control
11 6 3 3}

Total Births, Singletons
1,435

Abortions
Fetal Deaths
47

Z AN

Program Control

25 22

Total Births, Singletons
1,388

Moved [ TFU
42

A N

Program Control
Sttt A 22 20
+

Live Births
Known Qutcomes :
1,346 ::

Analyses Group
1.346

7 AN

Program Control
667 679

Henry Heins et al. 95
Q 90




Advances in the Prevention of Low Birthueight

Table 8.1
Selected Maternal Characteristics
South Carolina Randomized Controlled Trial

Patient Analytical Status

Maternal Total Singletons Excluded Analytical Group
Characteristic* Number Percentage Number  Percentage Number Percentage
Total Participants 1,435 100 89 6.6 1,346 93.4
Race
White 759 52.9 41 46.1 718 53.3
Black 648 45.2 34 38.2 714 45.6
Other 6 0.4 0 0.0 6 0.4
Missing 22 1.5 14 157 8 0.6
Education (Years)
12+ 110 7.7 7 7.9 103 7.7
12 392 27.3 19 21.3 373 27.7
<12 887 61.8 47 52.8 840 62.4
Missing 40 3.2 16 18.0 30 2.2
Marital Status
Married 633 44.1 33 37.1 600 44.6
Single 772 53.8 34 38.2 738 54.8
Missing 30 2. 22 24.7 8 0.6
Age (years)
Under 18 249 17.4 4 4.5 245 18.2
18-34 1,069 74.5 32 359 1,037 77.1
Over 34 43 3.0 1 1.1 42 3.1
Missing 74 5.2 52 58.4 22 1.6
Risk Score
0-9 126 8.8 8 9.0 118 8.8
10-19 1,056 73.6 58 65.2 998 741
20-29 176 12.3 9 101 167 12.4
30+ 43 3.0 3 3.4 40 3.0
Missing 34 2.4 1 124 23 1.7
Gravida
1 264 18.4 7 7.9 257 19.1
2-4 315 631.8 56 62.9 859 63.8
5+ 231 16.1 13 14.6 218 16.2
Missing 25 1.7 13 14.6 12 0.9

* No statistically signiticant ditterence occurred between program and control tor any ot th- parameters above.

b
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Table 8.2
Selected Maternal Characteristics
South Carolina Randomized Clinical Trial

Patient Type
Maternal Program (P) Contraol (C)
Characteristic Number Percentage Number Percentage
Total Participants 667 679
Race
White 310 46.5 304 44.8
Black 348 52.2 370 54.5
Other 5 0.7 1 0.1
Missing 4 0.6 4 b
Education (years)
12+ 55 8.2 48 7.1
12 183 27.4 190 28.0
<12 421 63.1 419 61.7
Missing .8 1.2 22 3.2
Marital Status
Married 300 45.0 300 44 .4
Single 364 54.6 374 55.1
Missing 3 0.4 5 0.7
Age (years)
Under 17 127 19.0 118 17.4
18-19 85 12.7 114 16.8
20-34 427 64.0 411 60.5
35+ 17 2.5 25 3.7
Missing 11 1.6 11 1.6
Risk Score
0-9 61 9.1 51 7.5
10-19 490 73.5 508 74.8
20-29 85 12.7 82 12.1
30+ 18 2.7 22 3.2
Missing 13 1.9 10 1.5
Cravida
1 134 201 123 18.1
2-4 411 61.6 448 66.0
5+ 117 17.5 101 16.0
Missing, 5 0.7 7 1.0
Henry Heins et al. ~y o7
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Table 8.3
South Carolina Randomized Controlled Trial
Service Statistics (Live Births), Analytical Group

Year of Total Program Control
Recruitment Number Percentage Number Percentage Number Percentage
1,435 100.0 667 100.0 679 100.0
1983 125 9.3 62 8.9 63 8.8
19¢4 405 30.1 194 28.0 211 31.0
1985 420 31.2 207 30.5 213 30.8
1986 371 27.6 191 28.0 180 26.3
Missing 25 1.8 12 4.3 11 33

Gestational Age
at Randomization

{Onset of Care)
<12 81 6.0 29 4.3 52 7.7
12-16 247 18.4 114 17.1 133 19.6
17-20 252 18.7 132 19.8 120 17.7
21-24 251 18.6 128 19.2 123 18.1
25-29 313 23.3 188 28.2 125 18.4
>30 124 9.2 63 9.4 61 9.0
Missing 78 5.8 13 1.9 65 9.6

Clinic Site

GHS* 180 13.4 95 14.2 85 12.5
MRMC* 233 17.3 109 16.3 124 18.3
MUSsC 487 36.2 242 36.3 245 36.1
RMR" 190 141 93 13.9 97 14.3
SGH? 255 18.9 127 19.0 128 18.9
Missing 1 0.1 1 0.3 - 0.0

*Greenville Hospital System
*Mcleod Regional Medical Center
*Medical University of South Carolina
'Richland Memorial Hospital
YSpartanburg General Hespital

N
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Table 8.4
Birthweight Outcomes
South Carolina Randomized Clinical Trial (Live Births)

Patient Type
Birthweight Program (P) Control (O)
Group Number Percentage Number Percentage Odd Ratio (95% CL)
Cvs. P
Total
VLBW 24 3.6 28 4.1 15 (0.7-2.0
LBW 103 154 111 16.3 09 (0.8-1.4)
NBW 540 81.0 540 79.6
Total 667 - (100.0) 679 {100.0)
Table 8.5*
Birthweight Outcomes
South Carolina Randomized Clinical Trial (Live Births)
Patient Type
Birthweight Program (P) Control (C)
Group Number Percentage Number Percentage Qdd Ratio (95% CL)
Cvs. P
White
VLBW 11 3.5 8 2.6 0.73 (0.3-1.9)
LBW 38 12.3 33 10.8 0.83 (0.5-1.3)
NBW 261 84.2 263 86.5
Total 3iC 100.0 304 100.0
Black
VILBW 12 3.4 20 5.4 1.6 (0.8-3.3)
LBW 64 18.4 76 20.5 1.25 (0.9-1.8)
NBW 272 78.2 274 74.1
Total 348 100.0 370 100.0
Risk Group 10-19
White
VLBW 6 2.4 5 2.0 0.83 (0.2-2.7)
LBW 27 10.8 24 9.6 0.86 (0.5-1.5)
VLW 216 86.7 221 88.4
Total 249 100.0 250 100.0
Black
VLBW 6 2.6 17 6.7 2.85 (1.1-7.3)
LBW 40 17.0 45 18.0 1.35 (0.9-2.1}
NBW 189 80.2 192 75.3
Total 235 100.0 255 100.0

'

* Table 8.5 includes only white and black infants.
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A Prematurity Prevention Project
in Northwest North Carolina
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INTRODUCTION
Premature or low birthweight (LBW) births are
a major cause of infant mortality and neonatal
and postneonatal morbidity.'* Rates of LBW
and very low birthweight (VLBW) births are
high in southern states of the United States and
have not shown great improvement over the
past decade.® An example of this lack of
improvement is shown in the rates of LBW
and VLBW births in northwest North Carolina
from 1980 to 1985 (see figure 9.1).

Although the basic mechanism or cause of
most premature births is not known, preven-
tion strategies may be of some use. Papiernik’
and Creasy® have described their experiences
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with a system of risk assessment, patient educa-
tion, intensive prenatal care, increased maternal
rest, appropriate use of tocolytic drugs, and
other methods which were successful in
improving birih outcomes. Papiernik™ reported
success with this program in a number of differ-
ent populations in metropolitan France and
Martinique; Creasy® reported success in patients
of a clinic in San Francisco. Recently, however,
these encouraging reports have been tempered
by results from randomized prospective trials of
this risk assessment-educational model. Main®
reported a lack of effectiveness in a small group
of patients in Philadelphia, and early reports of
the multicenter March of Dimes trial have not
indicated effectiveness in the patients studied.*
The purpose of this chapter is to report on
our experience with a LBW or prematurity pre-
vention project in northwest North Carolina.

METHODS

This project was implemented in the 20-
county area in northwest North Caroiina consti-
tuting Perinatal Care Region 2. This region is a
mixture of urban and rural counties with
approximately 21,000 births per year, approxi-
mately one-fourth of North Carolina's total
number of births per year. The program was
based on the principles of Creasy and included
the following: Risk assessment and education
for all patients, routine vaginal examination at
20 weeks' gestation to evaluate cervical change,
more intensive prenatal care for patients
thought to be at risk, and hospital care includ-

* Morton, R. Personal commitaiication.

ing tocolytic drugs when appropriate. The pro-
gram was presented to private obstetricians and
family physicians and to county health depart-
ment clinics throughout the region. Details of
the development and presentation of the pro-
gram have been described elsewhere.™*

All health department clinics in the region
chose to participate in the project. A portion of
the private physicians chose to participate, and
the remainder of the private providers chiose
not to participate in the program. Since patients
of public health department clinics are low-
income patients known to be a high-risk group,
the results from these patients were excluded
from the present evaluation and comparisons
were made between births of patients of
providers who participated in the program and
births of patients whose physicians chose not to
participate. Using birth data obtained from the
North Carolina State Center for Health Statistics,
birth outcomes were examined for residents of
Perinatal Region 2 for 1985 and 1986, the first
two years of full project implementation. Births
of less than 500 g were excluded from the
results, as were births to women who did not
receive prenatal care. Comparisons were then
made between birth results of private patients
enrolled in the program and private patients not
enrolled in the program.

RESLLTS

In 1985 and 1980, 12,704 births occurred to
private patients enrolled in the program and
23,757 births occurred to women whose physi-
cians chose not to enroll patients in the pro-
gram. The results are shown, categorized by
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race, in table 9.1 and figures 9.2-9.5. Births list-
ed as "nonwhite” are almost entirely of black
race, as very few other nonwhite births occur
in this region. These results are shown as the
percentage of births less than 1500 g (VLBW),
less than 2500 g (LBW), less than 38 weeks’
(266 days) gestation, and less than 38 weeks'
gestation and less than 2500 g (premature low
birthweight [P-LBW] births).

The percentage of births less than 2500 g
was significantly lower for both white and non-
white patients enrolled in the project compared
with patients not enrolled in the project. The
percentage of births less thun 1500 g was lower
in patients enrolled in the project, but this dif-
ference did not reach statistical significance in
nonwhite patients, as the absolute number of
births was small. Premature births (less than 38
we cks' gestation) were less frequent in non-
white patients enrolled in the project. No signif-
icant difference was observed for rates of
premature births in white patients or for rates
of P-LBW births in white or nonwhite patients.

DISCUSSION

Clear differences exist in birth results of
private patients enrolled in the program com-
pared with those not enrolled. As all public
patients in Region 2 were enrolled in the pro-
gram, no similar comparison group exists.
Evaluation of results in the public patients by
other methods is under study.

The results of this study may be biased by
differences in the characteristics of patients par-
ticipating in the project compared with those
not participating in the project. Although a

Paul J. Meis et al.
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greater proportion of the nonproject births
were nonwhite or black, differences in birth
outcomes remained when these results were
examined by race. An earlier evaluation of
LBW births in Perinatal Care Region 2, conduct-
ed in 1985 by Buescher,” used a multivariate
analysis. After correction for a number of risk
factors, including age, race, education, and
marital status, the relative dds ratio for LBW
birth to women not enrolled in the project was
1.32 higher than for women enrolled in the
project.

Although better birth outcomes occurred to
nonwhite or black women enrolled in the pro-
ject, the rates of premature or LBW births
remained roughly twice as high for nonwhite
births as for white births, This disparity was
seen both in project and nonproject births,

The difference in the apparent success of
this prevention model in this project (and in
the reports of Papiernik and Creasy) compared
with the reports of Main and the March of
Dimes trial may be related to characteristics of
the populations involved. We have previously
reported that LBW births in patients of a public
health department clinic are frequently related
to premature rupture of the fetal membranes,
impaired fetal growth, or medical problems.™
Prevention strategies are unlikely to affect the
outcome in pregnancies with these problems.
In contrast, in our previous study, private
patient LBW births were more likely to be relat-
ed to idiopathic premature labor, which may be
favorably influenced by prevention techniques.
Thus, the relative success or effectiveness of
the Papiernik-Creasy prevention model may
depend in part on the characteristics of the
population for whom it is employed.
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Although a difference was seen in the rates
of LBW births between women enrolled in the
project and those not enrolled, no difference
was seen in the rates of P-LBW births. Kessel et
al. have previously found that national trends
in P-LBW birth rates may be more resistant to
improvement than those of term LBW birth
rates."

The apparent improvement in the rates of
VLBW births to patients enrolled in this project
is encouraging. These births are the most likely
to have adverse outcomes,'* and even modest
- reductions in the rates of VLBW births can have
significant social and financial impact®

In summary, the results of this project indi-
cate that this prematurity prevention model can
be utilized in private patients in a southern
state. Improvement in LBW rates occurred in
both white and black patients of private
providers who utilized the program,
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Statistical Findings:

A Prematurity Prevention Project in

Northwest North Carolina

X’

2519
25.06
12.09

1.67

X

15.95
6.34
0.55
0.26

N

1.57
6.21
8.07

P

< 0.005

< 0.005

< 0.005
NS

< 0.005

< 0.02
NS
NS

,)

NS
< 0.02
< (0.005

Table 9.1
Private Births in Northwest North Carolina
1985-86
Project  Non-Project
Total Births 12,704 23,715
Percentage Breakdown:
<1500g 0.75 1.33
<2500 g 5.94 7.32
< 38 wks 9.54 10.71
P-LBW 3.83 4.11
White Births 11,035 19,051
Project  Non-Project
Total Births 12,704 23,715
Percentage Breakdown:
< 15008 0.60 1.04
< 25008 5.35 6.05
< 38 wks 8.62 8.87
P-LBW 34 3.52
Non-White:
Births 1,669 4,664
Project  Non-Project
Total Births 12,704 23,715
Percentage Breakdown:
<1500 g 1.74 2,75
<2500 ¢ 9.83 1209
< 38 wks 15.58 18.55
P-LBW 6.58 6.56

Paul Meis et al.

0.00

NS

Figure 9.1
Rates of LBW and VLBW Births in Northwest
North Carolina*

-] O———e'”‘;\e/a\e
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0 T 1 T T T 1
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* Percentage rates of LBW (500-2500 g) births in north-
west North Carolina are shown in the upper scale of the
chart and rates of VLBW (500-1500 g) births are shown
in the lower scale.

Figure 9.2
Rates of LBW Births Within the Project vs. Rates
Among Unenrolled Private Patients*

7 W}

6 Project

5 N _

4 on-project

3

2

14{ o—o—o—o— & — @

0 T =T T T T
1980 1981 1982 1983 1984 1985

Non-White
0 < 0.005 p< 02 p< .02

* Percentage rates of LBW (500-2500 g) births in private
patients enrolled in the project (gray bars) are compared
with rates of LBW births in private patients not enrolled
in the project (white bars).
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Figure 9.3
Rates of VLBW Births Within the Project vs. Rates
Among Unenrolled Private Patients*

B rroject
2 N
1 {3 Non-project
1.5
‘ —
0.5
0- T
Total White Non-White
p < 0.005

* Percentage rates of VLBW (500-1500 g) births in private
patients enrolled in the project (gray bars) are compared
with rates of VLBW births in private patients not en-
rolled in the project (white bars).

Figure 9.4
Rates of Premature Births ( < 38 Weeks’ Gestation)
Within the Project vs, Rates Among Unenrolled
Private Patients*

20
| Project N
154 -
3 Non-project
10+
5 ——
0 -
Total White Non-White
p < 0.005

* Percentage rates of premature births ( < 38 weeks’ gesta-
tion) in private patients enrolled in the project (gray
bars) are compared with rates of premature births in pri-
vate patients not enrolled in the project (white bars).

Figure 9.5
Rates of P-LBW Births Within the Project vs. Rates
Among Unenrolled Private Patients*
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* Rates of premature low birthweight (P-LBW) births in
private patients enrolled in the praject (gray bars) are
compared with rates in private patients not enrolled in
the project (white bars).
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The Family Workers Project:
Evaluation of a Randomized
Controlled Trial of a Pregnancy

Social Support Service

BRENDA SPENCER, PH.D.

INTRODUCTION
The Short Repori, published in 1980 by the
House of Commons Social Services Commit-
tee' highlighted widespread variations in peri-
natal health among different areas of the
country. Birthweight is acknowledged to be
one of the best available indicators of perinatal
health,’ and, using this indicator, the
Manchester region compared badly with the
country at large. Here, 10.2 percent of all new-
born infants weighed less than 2500 g, com-
pared with a figure of 7.3 percent for England
and Wales as a whole.*

Low bithweight arises das a consequence
of premature onset of labor or retarded fetal
growth, and is more commonly found among
socially disadvantaged women.* Psychosocial

©
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stress is one possible mechanism by which
social ditadvantage may give rise to poor preg-
nancy outcome.*” Factors often cited as con-
tributing to psychosocial stress are low income,
inadequate access to and consumption of ser-
vices, inadequate access to information, lack of
physical effort, isolation, improper diet, poor
living conditions, ambivalence about the preg-
nancy, and lack of social support.*"

While it is not possible for health services
to reverse the social disadvantage reflected in
perinatal statistics, it may be possible to com-
pensate for it by the appropriate redirection of
provision. This possibility prompted the institu-
tion of the South Manchester Family Worker
Scheme, which aimed to provide additional
social support for women at above-average risk
of giving birth to a low birthweight baby. It
was intended that this support would reduce
the level of stress, thereby improving the well-
being of the mothers-to-be and, ultimately, the
health of their babies.

The role of the family worker is modeled
after that of the travailleuse familiale who had
been provided as part of the Maternal and
Child Health Service in the Département of
Seine-Saint-Denis.”” In Manchester, short-term
funding for family workers was obtained from
the Manpower Services Commission Women
selected for the posts were hired on the basis
of personality and general life experience; they
had no formal qualifications in health or social
services. The service adopted a client-centered
approach, with the tasks of the worker varying
according to each client's situation. Ini practice,
these ranged from providing help with obtain-
ing state benefits, housing, shopping and other
domestic work, and childcare, to promoting

appropriate use of health and social services,
and community facilities; and generally acting
as confidante.

The effect of intervention by the family
workers was evaluated in the form of a ran-
domized controlled trial. The trial was designed
‘> evaluate the potential impact of such a ser-
vice; therefore, randomization took place
before knowing which women would eventual-
ly accept a family worker. The “treatment” did
not consist of having the assistance of a family
worker, but in receiving the offer of a family
worker.

METHOD

The trial took place in two phases, from
Tune 1982 to June 1983 and from June 1984 to
September 1985. The year-long gap between
the two phases was attributable to problems
with funding for the family workers. An
overview of recruitment and participation in
the trial is shown in figure 1. Women eligible
for the trial were identified following their reg-
istering visit to either of the two maternity units
within the South Manchester Health District.
Eligibility was determined according to criteria
indicating increased risk of giving birth to a
low birthweight baby, and was mainly based
on national birthweight statistics* and on previ-
ous research.”™™ Any woman satisfying at least
two of the entry criteria illustrated by an aster-
isk in table 10.1 was included.

In the second phase of the trial the entry
criteria were modified slightly to increase the
rate of recruitment. Two new criteria were
introduced: “Interpregnancy interval £ 6
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months” and “parity 2 3." Existing criteria were
in some cases broadened; for example, what
was formerly “previous perinatal death”™ was
extended to “previous fetal/infant death > 12
weeks' gestation and up to 1 year of life”, and
“marital status single” was extended to include
known cohabitees. Also, owing to the problems
in using the Negistrar General's Classification
of Occupations® to classify women's occupa-
tions by social class, the decision was made to
categorize certain occupations for women as
belonging to social classes 1V or V, although
they are not officially classified as such (see
table 10.1).

As the family worker was intended to play
a preventive role, any women registering later
than the 20th week of pregnancy were
excluded. Intervention began as soon after reg:
istering as could practically be arranged. Asian
women were excluded from the trial in view of
the lower birthweighi distribution of these eth-
nic groups.® Entry to the trial was also confined
to those living within the district and prede-
fined adjoining areas. During the two periods
of recruitment the notes of all women attending
the registering clinics were screened. In an
average month of recruitment those eligible for
the trial represented approximately one-quarter
of all women registering at the 2 clinics, giving
a final total of 1,288 women. Allowing for
women lost to follow-up and pregnancy loss, it
was estimated that each group would have
approximately 0600 cases: this would give a 70
percent chance of detecting a difference in
mean birthweight of 77 g between the two
groups, significant at the 5 percent level (two-
tailed test) assuming a standard deviation of
500 g. (It was estimated that, if the intervention

Brenda Spencer
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was to be clinically of interest, a difference in
mean birthweight of 77 grams between the
groups would need to be detected. This figure
is derived from the difference in mean birth-
weight between social classes T and II com-
bined and III. IV, and V combined); however,
the chance of detecting a decrease in the pro-
portion of low birthweight babies from 10.2
percent to 7.3 percent, significant at the 5 per-
cent level, would be less than 50 percent.
Following recruitment, participants were
randomly allocated to either the control or th.2
experimental group using random number
tables. The women in the experimental group
were then sent information describing the
scheme, as illustrated in figure 10.2, and a let-
ter indicating a date and approximat: lime
when the family worker supervisor wouid call.
On her visit, the supervisor explained the
scheme in more detail, ascertained whether the
woman was nterested in having a family
worker and, if so. which of the workers would
be most appropriate. In the first phase, the
scheme consisted of 10 full-time workers, plus
a supervisor and project assistant; in the sec-
ond, the equivalent of 20 full-time workers
were employed on a full- and pant-time basis,
plus a supervisor, assistant supervisor, and pro-
ject assistant (although during the last 3
months the staffing was reduced to one-third).
On average. a full-time worker would have six
clients, cach of whom would receive one to
two visits per week (although, as the service
was flexible to the needs of cach individual,
some received more extensive help than this
and others received less). Information on birth-
weight, together with other outcome data on
perinatal health, was collected from the
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women's hospital records, Results have been
analysed (¢ and X* tests) using the SPSS com-
puter package.*

RESULTS

The population covered by the study is
shown in tuble 10.1. As illustrated, the process
of randomization was effective in ensuring com-
parability between the two groups. A minimum
of two criteria were sufficient to qualify for entry
to the study, but approximately rwo-thirds of
those recruited satisfied three or more criteria.

Of the women in the intervention group
who were eligible to have a family worker, 1.4
percent received help. As shown in table 10.2,
there were a number of reasons why the
remainder of the experimental group could not,
or did not. accept the offer of a family worker,
the most common being because enough sup-
port was already available.

Of the 1,288 women recruited to the trial
(see figure 10.1), outcome data were unavail-
able for 52 women (25 in the control and 27 in
the experimental group). the most common
reason being relocating out of the area before
childbirth (see table 10.3). The characteristics of
women for whom no outcome was obtained
did not differ from those on whom the final
analysis was conducted. In addition, twins were
excluded from the outcome analysis, which
was therefore conducted on 1,227 women.

Data on mean birthweight and gestation for
livebirths and stillbirths are presented in table
10.4. No statistically significant differences were
found between the two groups. The experimen-
tal group contained a slightly higher proportion

(53.1%) of male babies than did the control
group (47.7%). Therefore, in view of the fact that
male babies are on average heavier than female
babies, male and female birthweights are pre-
sented separately in the tables and figures. Table
10.5 presents outcome in terms of the proportion
of babies in cach group who were of low birth-
weight, the proportion who were assessed as
small for gestational age, and the proportion
who were born before term. Figures are also
included on very preterm and very low birth-
weight births, Being small for gestational age
was defined as those babies whose birthweight
fell below the 10th centile on the birthweight
gestation chans for males and females published
by Milner and Richards.” The odds ratios calcu-
lated on the proportions and the associated con-
fidence intervals demonstrate the similarity of
results obtained trom the two groups.

The outcome of all pregnancics in terms of
survival is shown in table 10.6. The proportions
of pregnancies resulting in a livebirth in the
control and experimental groups were 90.5 per-
cent and 95.4 percent, respectively (stillbirth
wias defined as any baby born dead at or after
28 weeks' gestation). Of the livebirths, three
babies in the control group and one baby in
the experimental group died within the first
week, the latter death being due to a lethal
congenital malformation. The Largest discrepan-
¢y in the table is in the number of terminations
carried out for social reasons; however, exami-
nation of the relationship between the stuge in
the pregnancy at which these terminations took
place and the timing of the visit of the family
worker supervisor did not suggest any connec-
tion between the two.

Details on gestational age for all pregnan-
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cies, excluding those terminated by induced
abortion, are presented in table 10.7. There was
no evidence to suggest any differences in distri-
bution of gestational length observed in the two
groups. (In order to obtain the best estimate of
gestational age, the woman's dates were used if
she was certain of the date of her last menstrual
period. For those who were uncertain, gestation-
al age was based on assessment by ultrasound
scan if this was performed before the 20th week
of pregnancy or, where no such reading was
available, was taken from the woman's uncertain
dates. A comparable proportion of women in
the control and experimental group were able to
report their dates with certainty.)

As two maternity units were involved in
the study, their entry and outcome data were
studied separately to check for any possible
discrepancies between the two hospitals. Tt was
found that approximately equal numbers of
trial participants had been recruited from cach
center, and the profile of the two populations
was cequivalent both in terms of characteristics
at entry to the trial and mean birthweight and
length of gestation of the baby.

DISCUSSION

From the results it is clear that making
available the provision of a family worker ser-
vice to the at-risk group as defined did not sig-
nificantly influence either the overall mean
birthweight or the proportion of low birth-
weight; nor was there any indication that cither
of the component elements of low birthweight,
that is, preterm birth and fetal growth retarda-
tion, were aftected.

Brenda Spencer
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As with many clinical trials, the size of the
study population is perhaps not sufficient for any
definite conclusions to be drawn. the final num-
bers and standard deviation (350 g) providing a
69 percent power of detecting the difference in
birthweight felt to be clinically important. There
was, however, no indication in the results of an
outcome favoring the experimental group. and,
indeed, the actual mean birthweight of the con-
trol group was greater than that of the experi-
mental group. Morcover, the 95 percent
confidence interval for the difference between
the mean birthweights does not include a ditfer-
ence of 77 g in favor of the experimental group.
In addition to birthweight and gestation, a num-
ber of other outcome measures were examined
with no suggestion of any clinically important
differences between the two groups.

There are a number of possible ways in
which these results might be interpreted, cach
interpretation having different implications in
terms of policy and future research. The first
conclusion which may be drawn is that the
social support of a family worker given to a
woman in pregnancy does not influence the
likelihood of her giving birth to a low birth-
weight baby. The hypothesis that social support
could improve perinatal outcome. as measured
by birthweight. was developed on the hasis of
a substantial amount of previous rescarch, It
has variously been suggested that stress and
Lick of social support give rise to adverse out-
come and that intervention programs may miti-
gate their effect.s ™ Our experience in
conducting the scheme strongly indicated that
family workers increased the subjective well-
being of their clients. Nonetheless, it could be
that the increase in well-being had no impact
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on the development of the fetus, or that it was
insufficient to effect any change. Perhaps for
those women at greatest risk the support of a
family worker was not able to counterbalance
the adverse factors leading to low birthweight;
or their help was not intensive enough; or,
beginning after the first trimester, it came at too
late a stage in the process.

Another line of interpretation concerns the
target group on whom the study was conducted.
It might be argued that the criteria applied result-
ed in the selection of a group which was inap-
propriate for the intervention. The group may be
said to be inappropriate either because just over
one-half of those offered a family worker did not
or were not able to accept, or because ihe entry
criteria did not adequately target those most like-
ly to benefit from additional support.

Women eligible for the trial were not pre-
screened to select those who would be more
likely to accept a family worker. Although a cer-
tain level of nonacceptance was expected, since
not all women would need additional support,
the nonacceptance rate obtained in practice
(58.7%) was nonetheless higher than was felt
desirable and would obviously partially account
for the nonsignificant findings. Analyses were
therefore conducted between those women
who did accept and those who did not accept
combined with the control group. These did not
show any statistically significant differences
between the two groups, although, owing to
the unceven groupings, the chance of detecting a
difference was unacceptably low at 52 percent,
and, in addition, the groups were not compara-
ble because some criteria were associated with
a higher rate of acceptance than were others.
There tended to be a greater acceptance of the

service among women who were eligible
because they had experience of previous
adverse pregnancy outcome, or who qualified
under the “social class IV or V/unemployment”
criterion. An analysis of variance to examine the
effect of these criteria on eventual birthweight
outcome showed that the weight of babies born
to women who entered the trial on the grounds
of previous adverse pregnancy outcome was
significantly lower than that of others born in
the trial (p < .001).

The criteria used resulted in the selection of
a population with a rate of low birthweight (live-
births) of 8.6 percent The overall rate for South
Manchester during the years the trial took place
was only marginally lower than this figure.»"
(Earlier published figures based on the
Manchester area as a whole! are higher because
the Central and North Districts have higher rates,)
Given that trial participants were identitied as
being at above-average risk, one might have
anticipated a higher rate of low birthweight rela-
tive to the local population than was obtained. It
may be that the exclusion of Asian women from
the trial accounted in part for this discrepancy,
but, even taking this factor into account, it does
appear that the criteria did not prove sufficiently
stringent to identify ihose most at risk. Indeed,
since during the second phase they applied to
approximately one-quarter of all those register-
ing, they might be considered extensive.

Although psychosocial stress may give rise
to the birth of a low birthweight infant, not all
low birthweight is attributable to this cause.
Similarly, the risk factors adopted as criteria
reflect both collectively and individually a com-
hination of social and medical risk, not all of
which could potentially be reduced by social
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support. The choice of low birthweight risk fac-
tors as criteria directs the intervention to a group
with a potentially higher rate of low birthweight;
however, this may nonetheless result in an inad-
equate targetting of those most likely to benefit
from the intervention, since only a certain pro-
portion of that risk could be mitigated through
social support. It may therefore be argued that
only certain groups within the overall at-risk
population stand to benefit from additional
social support. Particular concern is often
expressed about the needs of adolescent moth-
ers, for example, A subgroup analysis of women
less than 20 years old expecting their first child
showed a smaller proportion of low birthweight
and premature babies in the experimental
group, but because of small numbers the results
were statistically inconclusive.

The adoption of low birthweight and
preterm delivery as general indicators of peri-
natal health is standard, but these are nonethe-
less proxy measures and may not be entirely
appropriate for a trial of this kind. Very low
birthweight is more strongly associated with
adverse outcome, but, since it is a much rarer
event, its use as a measure would require larger
trials than it is usually feasible to mount. The
overview of research on social support during
pregnancy by Elbourne and Oakley (see pages
203-224) reports that, in common with the
Manchester study, the two other trials in which
social support has been the primary interven-
tion found a non-statistically significant fall in
the rate of very low birthweight infants. Even
after combining results with such small num-
bers, however, no conclusions can be drawn.

The trial was designed to be population
based and, broadly speaking, to be conducted

Brenda Spencer ot
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under conditions similar to those which prevail
under nonexperimental conditions. For this rea-
son, entry criteria were based on routinely
available data from medical records, and no
additional prescreening took place. This
approach is similar in concept to that of the
pragmatic trial as described by Schwartz et al.¥
Given the findings of the trial, however, it is
apparent that simply providing a service and
targetting it on one-quarter of the population
defined as at above-average risk according to a
mixture of broadly based criteria, will not affect
the incidence of low birthweight in that popu-
lation. On the basis of our experience with the
South Manchester Family Worker Scheme, we
would therefore advocate that future research
be conducted to ascertain whether social sup-
port through family workers may be effective
for certain groups within the overall at-risk
population. This would entail closer targetting
of those most likely to benefit using only crite-
ria indicative of stress, social isolation, or depri-
vation, and including in the trial only those
women both prepared and able to accept the
help of a worker. We would also recommend
that future research include outcome variables
which assess maternal well-being in addition to
clinical indicators of the baby's health,
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Statistical Findings:

The Family Workers Project: Evaluation of a Randomized
Controlled Trial of a Pregnancy Social Support Service

Figure 10.1
Overview of Trial
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Table 10.1
Study Population

Experimental Control
N =655 N=633
Standard Standard
Mean  deviation Mean deviation
Age (mean, standard deviation)* 23.0 5.2 23.2 5.4
Percentage less than 20 years 45.5 43.6
Weight (kg) 572 101012° 57.4 2ot
Height (m) 1.6 0720 1.6 0.7(13)"
[ Weight |
[ Height' | 223 3.630" 226 4.0 20)°
* Number of cases for which information was unavailable
Number Percentage Number Percentage
Underweight* 247 37 222 35
Parity % '0 415 63 398 63
1-2 165 25 163 26
'3+ 75 12 72 11
Previous low birthweight (< 2500 g) 0 587 90 574 91
1 61 g 52 8
'>1 8 1 8 1
Previous preterm birth (< 37 weeks) 0 605 92 578 91
1 42 6 47 7
>1 8 1 8 1
Previous spontaneous abortion 0 634 97 610 96
12-28 weeks *1 15 2 22 4
'>1 6 1 1 1
Previous perinatal death 0 641 98 614 97
28 weeks—1st week of life 1 14 2 19 3
>1 — — —_ —_
Previous neonatal and post-natal 0 640 98 620 98
deaths 2nd week-51st week life 1 15 2 12 2
'>1 — — 1 1
Previous terminations for 0 646 99 619 98
medical reasons 1 9 1 14 2
>1 — — — _
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Table 10.1 (Continued)
Study Population

Experimental Control
Number Percentage Number Percentage
Previous terminatians for 0 590 90 568 30
social reasons 1 60 10 59 9
>1 5 1 6 i
Inter-pregnancy interval < 6 months' 27 5 24 4
Single/widowed/divorced/separated’ 398 61 376 59
Woman’s social class IV or V or unemployed® 511 78 477 75
Partner’s social class IV or V or unemployed 216 63 219 62
(Percentage of those with partner only)

Diabetic 2 1 ‘ 1 1
Smoking (number of cigarettes per day) 0 326 50 313 49
1-5 69 1" 59 9
5-20 247 38 243 39
>20 11 2 14 2

f entry criteria

* Women's social class IV or Vincludes single/widowed/divorced women, nursing auxiliaries, shop sales assistants and hairdressers, and all unem-
ploved and unclassitied women. Women unemployed includes housewives ard students.

" Partner unemployed includes men in prison, seli-emploved, students and disabled/sick.

Table 10.2
Reasons for Non-Acceptance

Number Percentage

Not in when visited 91 13.9
No longer/never was pregnant 15 2.3
Moving out of study area 39 6.0
Employed full-time 4 6.3
Not interested 55 8.4
Well supported 143 21.8
Total non-acceptors 384 58.7

Acceptors 271 41.3

Total 655 100.0

o Brenda Spencer 116 119
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Table 10.3
Qutcome Information Not Obtained

Experimental Control

Reason Qutcome Information Not Obtained Number Percentage Number Percentage
Moved 11 1.7 13 2.0
Transferred to hospital outside study area 5 0.8 3 0.5
No trace 3 0.5 3 0.5
Medical record unavailable 1 0.1 0 0.0
Not pregnant 7 1.1 3 0.5
Home delivery 0 0.0 3 0.5

Total 27 4.2 25 4.0

Table 10.4

Mean Birthweight (Singleton Live and Stillbirths) And Length of Gestation

Experimental Control 95% Confidence
Interval on
Standard Standard Mean difference

Number Mean deviation Number Mean deviation difference p  between means

Birthweight: All 602* 3179.6 5499 581 32145 5535 -34.9 0.3 -97.8 to 28.0
Female 282 31133 5119 304 31463 5224 -33.0 0.4 -90.5 to 24.5
Male 320 3238.0 575.8 277  3289.3 577.5 -51.3 0.3 -143.8t041.2

Gestational age (days) 603 279.0  18.7 581 2784 191 0.6 0.6 -1.6t0 2.8

* Birthweight missing for one stillhinth
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Table 10.5
Proportion of Low Birthweight, Small for Gestational Age, and Preterm Babies
Experimental Control Qdds  95% Confidence
Number Percentage  Number Percentage ratio Interval on
odds ratio
Number of low birthweight babies (<2500 g)
live births and stillbirths 54+ 8.8 50 8.6 1.0 0.7to 1.6
livebirths only 52 8.7 49 8.4 1.0 0.7t 1.6
Number of very low birthweight babies (<1500 g) 5 0.8 6 1.0 0.8 0.3t0 2.5
Number of small for gestational age** 61 10.0 59 10.2 1.0 0.7to 1.5
Number of preterm babies (<37 weeks)** 60 10.0 54 9.3 1.1 0.7t01.6
Number of very preterm babies (<33 weeks)** 9 1.5 11 1.9 0.8 0.3to19
* Birthweight missing tor one stillhirth ** {ive and stillbirths
Table 10.6 Table 10.7
Outcome of Preghancy Categorization of Gestational Age,
: ‘ ' Excluding Terminations tor
xperimenta Contro . .
Outcome of pregnancy = 626 v = 601 Both Social and Medical Reasons
N % N Experimental Control
Termination for . " N =626 N =601
medical reasons 305 1 02 Number of Weeks
L Gestation N Yo N o
Termination for
social reasons 11 1.8 1 0.2 0-24 (<174 ddyS) 9 1.5 20* 33
iscarriage: <1. s 3 K .
Miscarriage: <12 weeks 05 6 10 25.27 (175-195 days) : 03 102
>12 weeks 6 1.0 11 1.8 | ,

. 28-. 96-223 days 5 ). 2
gestation not known 0 C.0 1 0.2 8-31 196-223 days) 7 0.8 1
Stillbirth: antepartum 5 0.8 0 0.0 32-36(224-258 days) 53 8.7 44 7.4
intrapartum 0 0.0 0 0.0 37-41(259-293 days) 456 745 443 739
gestation not known 1 0.2 102 42+ (>294 days) 87 142 84 140
Live birth 597 954 580 96.5 Total 612 1000 599 100.0

Early neonatal death
(1-7 days) T 0.2 3" 05
Late neonatal death
(8-28 days) 0 0.0 0 0.0
Survivors at [ month 596 99.8 577 99.5
* Due to lethal congenital maltormation * Gestational age was unavailable tor one miscarnage. For this case
*+ None due 1o lethal congenital maltormation gestation was assumexd to be <174 davs,
Brenda Spencer 121
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The Social Support and
Pregnancy Outcome Study

ANN OAKLEY
LyNnDA Rajan, M.D.

INTRODUCTION
The Social Support and Pregnancy Outcome
Study (SSPO) is a randomized controlled trial
of a social intervention involving home visits
to women at high risk of giving birth to a low
birthweight (LBW) baby. It was organized and
coordinated from the Thomas Coram Research
Unit (TCRU), part of the University of London
Institute of Education, and funded by the
British Department of Health and Social
Security (DHSS) for a period of three years,
from September 1985 to August 1988. The trial
itself ran from January 1986 to November
1987. This chapter describes the background
and methodology of the study and presents
some of the initial findings. At the time of writ-
ing, data analysis is still in progress.
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BACKGROUND AND AIMS OF THE STUDY

The SSPO study is an attempt to assess the
effect of social support in pregnancy on a
range of pregnancy outcomes. An important
reason for undertaking the study was to investi-
gate the potential effectiveness of social sup-
port in preventing adverse clinical outcomes,
particularly low birthweight. The study was
also designed, however, to evaluate the possi-
ble effects of social support on outcomes
which are conventionally described as “softer”
because they are concerned with the psychoso-
cial health of the mother.!

The general background to the study is
the concept that health is a social, as well as a
medical, product.’* Health is promoted not
only by medical services but by a healthy envi-
ronment which enables individuals to make
full use of their own personal and social
resources in maintaining health. These
resources include the social relationships and
networks in which individuals are involved.
The health-promoting effect of social support
has received increasing emphasis in epidemio-
logical and medical sociological research over
the last 20 years. There is now a good deal of
evidence that social support promotes health
in general.'t There are also both observationul
and experimental studies demonstrating the
relevance of social support to healthy child-
bearing and childrearing.” > Having reviewed
these studies, it seemed important to try to
advance the debate concerning the effective-
ness of social support in pregnancy by under-
taking an intervention study using random
allocation 1o control both those factors known
to influence pregnancy outcome and those fac-
tors whose cffect is yet unknown. Since most

“previous interventions in this field have provid-

ed social support in addition to other services
such as health education, psychosocial coun-
seling, or intensified clinical care, an important
aim of the SSPO study was to attempt to sepa-
rate the provision of social support from other
types of intervention.

The broad aims of the SSPO study were:

1.  To conduct a randomized controlled trial
(RCT) of a program of antenatal support
and interviewing by midwives in a sample
of women at high risk of delivering a LBW
infant;

b

To collect information on the social cir-
cumstances, health, and self-perceived
pregnancy needs of such women; and

3. To evaluate the relevance of data obtained
from (D) and (2} to the type of antenatal
care currently provided for high-risk
women and to the future prevention of
LBW and other adverse pregnancy out-
comes.

The size of the SSPO sample was initially
calculated in relation to the birthweight out-
come on the basis of a comparison of mean
birthweight between intervention and control
groups rather thun of the proportion of women
in the two groups giving birth to a LBW buaby-.
The latter calculation would have demanded a
considerably larger sample size. Using mean
birthweight as an outcome required 4 sample
size of 420 to show a significant increase of 150
g in mean birthweight in the intervention group
(power of 80%, p = 0.05). The actual achieved
sample size was 509,

In addition to testing the hypothesis that

Y
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a social support intervention in high-risk preg-
nancy might be capable of increasing mean
birthweight, the SSPO study was designed to
test the idea that social support might affect
the birthweight distribution, some birthweight
groups more than others, and particularly
those women who were socially unsupported
or whose obstetric histories indicated social
rather than hiological reasons for previous
LBW delivery. Other initial hypotheses were
that the provision of additional social support
in pregnancy might affect maternal hospital
admissions in pregnancy, the incidence of
hypertension and other physical morbidities,
the length of labor, the use of analgesia, the
incidence of instrumental delivery and other
such procedures, and, in the postpartum peri-
od, the incidence of maternal depression,
infant and maternal morbidity and health ser-
vice use, and the women's confidence as
mothers.

STUDY DESIGN

The study was cariied out in four centers,
two in the Midlands and two in the south of
England. Women registering at these four cen-
ters were eligible to enter the trial provided
they met the following eligibility criteria: A his-
tory of at least one previous low birthyreight
delivery unassociated with major congenital
malformations; booking before 24 weeks' ges-
tation with a singicton pregnancy; and reason-
able fluency in English. The first criterion was
chosen in order to select an at-risk group so
that the chance of showing some effect of the
intervention would be maximized. This strategy

A Oakley and Lynda Rajan
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appears to have been successful, judging from
the obstetric and social characteristics of the
final study sample, and was considerably easier
to carry out than more complex risk scoring
systems. Women entering care very late in their
pregnancy were excluded from the study in
order to allow time for the intervention to be
given, Restriction of the study to English speak-
ers was unfortunately necessary, as funding
was insufficient to cover the cost of interpreting
and translating for non-English-speaking ethnic
minority mothers; however, tour perceat of the
final sample identified their ethnicity as Afro-
Caribbean, Asian or "mixed,” and five percent
of the partners were described as belonging to
this category.

The social support intervention in the
SSPO study was provided by midwives who
worked as research midwives on a part-time
basis for the duration of the trial, one in each
of the four centers, The chief reason for using
midwives to provide the intervention was that
the Department of Health, which funded the
studv, was concerned that the interveners
cemployed should, for policy reasons, be repre-
sentative of a group that already had an estab-
lished role in maternity services. In the event
the study demonstrated benefits of support in
pregnancy, the policy implications would then
be relatively easier to translaie into practice
than if staff not linked with the maternity ser-
vices had acted as sources of support. There is
also a sound historical and professional ratio-
nale for secing midwives as potential social
supporters, as individual social care for women
has always constituted a key clement in the
professional ideology and practice of mid-
wifery.”
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Figure 11.1 shows the consent, rindom-
ization, and data collection procedures used in
the SSPO study. From January 1986 to May
1987, the four research midwives selected
from the case notes of all the women register-
ing at the four centers those who fit the study
eligibility criteria. The aims and design of the
study were then described to each woman.
The midwife explained that, if 3 woman
agreed to take part, she would not necessarily
receive the social support intervention, but
would have a 50/50 chance of being in the
control group. The importance of random allo-
cation was emphasized, as was the fact that
every woman would receive standard antena-
tal care, irrespective of study participation or
allocation. The midwives also explained that
every woman wno entered the study would be
asked to complete a postal questionnaire six
weeks after delivery.

When a woman agreed to take part, the
midwife telephoned TCRU for an allocation
and then informed the woman to which group
she belonged. Women allocated to the inter-
vention group received the social support
package in addition to their normal antenatal
care; those allocated to the control group had
standard antenatal care only. Obstetric data
were collected after delivery on all of the
women participating in the study.* A postal
instrume:.t was used to collect information
from the mothers postpartum, both to reduce
cost and to avoid the potential problem of the
midwives who had provided the social sup-
port intervention collecting information they
might wish to see establishing the benefits of
their work. The two main disadvantages of a
postal survey are loss of qualitative material

and low response rates. The format of the
questionnaire used in the SSPO study encour-
aged women to write open-ended, unstruc-
tured answers if they wished to, and many
did; assiduous follow-up of initial nonrespon-
ders produced an overall response rate of 95
percent.’

NATURE OF THE SOCIAL SUPPORT INTERVENTION

The SSPO study was set up to evaluate
the potential of nonspecific social support to
improve pregnancy outcome. As emphasized
above, it was not a study of a health educa-
tion, intensified clinical care or other directly
service-related intervention, but rather an
attempt to provide and assess the value of
support to women in their own homes during
pregnancy in whatever way seemed appropri-
ate to them. The SSPO intervention consisted
of 4 minimum package of three home visits,
ideally at 14, 20, and 28 weeks' gestation, plus
two telephone calls (or brief home visits for
women without telephones) from the research
midwives. The midwives were asked to try to
provide this minimum package for every
intervention group woman and to provide
more than this if asked to do so by the
woman (providing the midwife's caseload
allowed this). In addition, the research mid-
wives were provided with radiopagers, and
intervention group women were informed
that they could call the midwife assigned to
them whenever they wanted to, on a 24-
hours-a-day basis.

During the home contacts, the midwives
were asked to do a number of things: First of

N9
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all, to listen to what women had to say; sec-
ondly, to discuss with the women their preg-
nancy needs and circumstances; thirdly, to
give information when required; and lastly, to
carry out appropriate referrals to other agen-
cies, such as social workers or hospital spe-
cialists. To provide a structure for the
interaction between the research midwives
and the women they were supporting, three
semistructured interview schedules were avail-
able, and normally used.* A portion of each
home contact was tape-recorded to generate a
basis for comparing the midwives with one
another, and also to provide some qualitative
data for the analysis of the study results. After
each contact with a woman in her intervention
group, the midwife completed a short data
sheet on which she assessed the woman's
needs, her state of mind, and the type of help
given, if any.

Table 11.1 gives some guidance as to how
these specifications for the intervention
worked in practice. The home visits were car-
ried out at approximately 18, 24, and 30
weeks, somewhat fater than planned, due
largely t the women registering to hospital
and thus being recruited into the trial later
than anticipated. Twenty-five percent of the

Interventions

women received less than the minimum social
support package (normally because they deliv-
ered early) and 70 percent received more than
the minimum package. More than one-half of
the intervention women were referred by the
research midwives to health professionals at
some stage in their pregnancies, and one-
quarter were referred to welfare agencies: one
in five women did not receive referrals of any
kind. Information about the specific health
topics of smoking, alcohol, and diet was
requested and given to 12 percent, 8 percent,
and 24 percent, respectively, of the interven-
tion group; " one-third of the women were not
given any lifestyle information at all. The
rescarch midwives were provided with guide-
lines as to how to respond to specific topics in
order to standardize the type of information
given. Throughout the trial regular monthly
meetings were held in London and attended
by all of the midwives. These meetings served
a number of purposes. including facilitating
the standardization of the social support being
given and allowing the research midwives to
discuss the inevitably stressful nature of the
work involved in giving support to women
with large numbers of social and obstetric
problems.

e Except for tuo who mored dway during the study and could not be traced.

F Particular thanks are due to Sandra Stone for this.

§ The intorview schedides were used parily as a result of experience of the Perth Social Support and Prevention of
Preterm Labour Trial, in which it was found that sometimes contensations between research midwites and interven-
tion group women did not casily get off the ground. due to lack of an orert rationale. The midwives in the SSPO study
wore asked not to use the interview: scheduldes when they felt it was awkward vr inadvisable o do so. tis important to
note. boterer. that intervivwing. ds used in social science research. is often experienced as a supportive exercise I

interviewees,”

W Frerther analysis of data pertaining to these important issues will be carried out and published elseuhere.

Ann Qakley and Lynda Rajan
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THE SAMPLE

Figure 11.2 shows the SSPO sample.
together with the pregnancy outcomes. Of the
510 women who agreed to take part in the
trial, 256 women were randomized to the inter-
vention group and 254 to the control group.
One intervention group woman proved to have
been incorrectly entered; two women, one in
cach arm of the trial, moved and became inac-
cessible to the study. Five women were carry-
ing twins which were not diagnosed until after
recruitment to the trial; these women were
excluded from the main analyses, as the SSPO
study was mounted as a trial of social support
in singleton pregnancy. Equal numbers of
women in the intervention and control groups
had terminations and spontancous abortions.
There were three stillbirths in the intervention
group, three intrapartum stillbirths associated
with abruptio placentas and one antepartum
stillbirth due to placental insufficiency at 30
weeks (weight of 1,760 g). There were 240 live
births in the intenvention group and 243 in the
control group. After allowing for five nceonatal
deaths, 238 intervention group and 240 control
group babics remained at the end of the study
period.

Table 11.2 shows the comparability of the
two groups at entry to the trial. There was no
difference in mean gestation at booking, the
mother’'s age, smoking status at booking, or
parity. A slightly higher percentage of the inter-
vention group women were married or cohabit-
ing. Approximately three-quarters of both
groups were categorized as working class
according to the present or previous occupit-
tion of the baby's father. One in five women

had partners who were unemployed. About
one-third of the women were themselves
cmployed during pregnancy and similar pro-
portions left school at or before 16 years of
age. These are indications that the sample was
disadvantaged socially as well as being at high
risk obstetrically. There are no indications that
the differences in pregnancy outcomes
described below which favor the intervention
group might reflect the fact that this group is
less disadvantaged socially than the control
group: if anything, the figures suggest that the
opposite may be the case.

RESULTS

Birthweight. Gestation, Libor. and Delivery

Table 11.3 gives mean birthweight. The ini-
tial aim of increasing birthweight by 150 g
proved to be overambitious, Taking singleton
babies who survived (the most important crite-
rion from the mother's point of view), the dif-
ference between the intervention and control
groups is 30 g. For live singleton births it is
about the same, but the difference is less when
the stillbirths are included. It is interesting to
note that a recent overview by David Rush' of
dictary interventions in pregnancy concluded
that the overall birthweight eftect of these inter-
ventions is in the range of -40-50 g.

From table 114 it can be seen that there
were fewer LBW habies in the intervention
group. Table 11.5 shows that our intervention
had no effect on mean gestational age.

Tables 11.6-11.9 give the findings for the
libor and delivery variables we identified at

the outset as possible arcas of effect—onset
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of labor. mean length of labor, type of deliv-
ery, and analgesia/anaesthesia in labor. There
are few differences here that are statistically
significant in the accepted sense (the tables
carry a pvalue where this is less than 0.D. It
is clear, however, that the direction of almost
all of these results is in favor of the interven-
tion group.

Maternal Physical Health and Medical Care

Figures for some dimensions of the
women's physical health in pregnancy and use
of medical care are given in Tables 11.10-11.12.
There is a suggestion in Table 11.11 that symp-
toms of hypertension were less consmon in the
intervention group, these women also experi-
enced fewer hospital admissions for threatened
preterm labor. The lower incidence of tiredness
and insomnia in the intervention group may be
linked with the lower incidence of depression
in pregnancy (see table 11.16). There was no
difference in the incidence of medical diagnoses
of intrauterine growth retardation or uses of cer-
vical suture and betamimetics (see table 111D,
Fewer women in the intervention group
received more than one ultrasound scan, and
fewer had antenatal cardiotocography. The most
striking finding in these tables is the incidence
of antenatal hospital admissions. which was sig-
nificantly lower in the intervention group.

Table 11.12 provides data on the period
after birth. There were significant differences

hetween the two groups, with 70 percent of

the intervention women, compared with 60
percent of the control women, reporting their
own health as good or very good. In response
to the question of whether or not there are
continuing physical problems as a result of the

Ann Oakley and Lynda Rdjan
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birth, there is also a difference between the
WO groups.

Finally, fewer intervention group women
made use of the health services (apart from
their routine postnatal check-up), and there
was a significant difference in the use of prima-
ry health care.

Baby's Condition

Tables 11.13-11.15 relate to the condition
of the baby. There was some difference
observed in terms of Apgar scores. About the
same number of babies in each group were
resuscitated, but there was a statistically signifi-
cant distinction in the
Intervention group babies were more likely to

methods used,

have their airways cleared and/or simple suc-
tion, and control group habies were more like-
ly to need oxygen or more invasive methods of
resuscitation (see table 11.13), Approximately
the same number of babies in the two groups
went to the neonatal unit; however, there were
some differences in the care received within
the neonatal unit, with control babies using
more. Method of feeding at discharge from the
hospital also tended to differ (see table 11.14).
According to their mothers, intervention group
babies were somewhat healthier than control
group bubies. This appears to be reflected in
the figures for babies’ health service use after
birth, which parallel the findings of the moth-
ers. A significantly greater proportion of the
intervention group babies were not health ser-
viee users. About the same proportions were
still in or had been readmitted to the hospital,
but intervention babies were taken back to the
hospital somewhat less than the others (see
table 11.15).
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Psychosocial Outcomes

Information on psychosocial outcomes is
taken mainly from the postnatal questionnaire.
According to table 11.16, the most statistically
significant difference from this point of view
between intervention and control group women
lies in the area of “worries™ about the baby after
birth Measures of perceived control over one's
life and depression (taken in the hospital after
delivery) also favor the intervention group, as
indeed do all of the outcome measures shown
in this table. Table 11.17 demonstrates what
might be regarded as a serendipitous effect of
the intervention, which was to increase the
domestic participation of men in pregnancy and
in the early weeks of parenthood.

CONCLUSION

This paper presents some of the initial
findings from an RCT of a social support inter-
vention in high-risk pregnancy. On the basis of
these data, it can be said that there is no evi-
dence that this intervention did any harm to the
mothers and babies who received it, and a
good deal of evidence that the effects were
beneficial, Tables 11.18 and 11.19 give some
summary measures of the way in which the
SSPO intervention was seen by the supporters
and by those supported. Listening was the sin-
gle most valued characteristic attributed to the
research midwives. As onc woman remarked:

.. This time I've been lucky. because
I've been able to talk, and I mean I've
got a lot of fears and anxieties in my
mind that I've been able to tell you
about, that I wouldnt have been able 1o

talk about to a doctor. . . . I have been
looking forward to you coming. I've
been saying that woman is coming on
Wednesday. . . .

Research midwife, protesting:
“I'm not THAT WOMAN, I'm Susan.”

"I mean I can talk about it to my friends
and that, but it's just that little bit of extra
professional help. . . .~

The help that the research midwives in the
SSPO study were able to give has to be seen in
the context of women's ordinary experiences
with maternity services. In both Europe and
North America, there is convincing evidence
that these services are frequently felt by moth-
ers to be unsupportive and demoralizing. '+
Poor doctor-patient communication was often
commented on in the SSPO study, as it was by
this woman discussing a previous stillbirth:

... There's a lot of questions you want
to ask . . . but you just can't. Everything
is rushed and you can't think (properly)

. and when you do ask them, you
think you're being silly because they try
to put you off. . . . When we lost the last
baby, 1 had to go there for the postnatal
and we thought it was for the results of
the postmortem . . . and (the docton)
said, "Why have you come? What have
vou come for?” So I said, ‘T don't know, [
think I've come for the results of the
postmortem,” . . . and he said, ‘Don't
yvou know why your baby died then?
And T said, "No," . .
well, at 25 weeks, what do you expect?
and passed it off. . . .
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Many of these women had unresolved
problems to do ‘ith their past experience of
giving birth to a LBW baby; for some, it was
the first time they had been given the oppor-
tunity to discuss their feelings fully with any-
one. It would thus seem that the therapeutic
effect of a social support intervention in the
pregnancies of such women may have as
much to do with the reconstruction of the
meaning of past experiences as with the medi-
ation of present experiences. It is salutary to
note (see table 11,19) that the importance of
the supporters’ help in these circumstances
may often be undervalued by the supporters
themselves, who may feel skeptical about the
potential of the modest help they are able to
give in counteracting the effects of the multi-
ple social deprivation which affects the lives of
many urban families in the 1980s.
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Statistical Findings:
The Social Support and
Pregnancy Outcome Study

Figure 11.1
Consent, Randomizaiion, and Data Collection Procedures

Eligible women identified
by research midwives from
case 'notes
Explanation of study and
request for consent to
participate

Randomization
(by phone to TCRU)

|
B l
Intervention Group Control Group
f
Social Support Intervention
Obstetric case note data Obstetric case note data
Postnatal questionnaire Postnatal questionnaire
(sent out 6 weeks after delivery) (sent out 6 weeks after delivery)
Figure 11.2

Study Sample and Pregnancy Qutcome by Assignment into Intervention and Control

Eligible and asked
535
|

Agreed and Randomized

335
I
f_ 1
intervention Control
258 254
Excluded Moved Twins Singletons Singletons Twins Moved Excluded
1 1 3 251 251 2 } O
= 3 = 3 T = = :
Tops Miscs Still Births 1| Live Births Live Births || Still Births Miscs Tops
3 6 3 240 243 0 6 2
—7 —
NND Surviving Surviving NND
2 238 240 3
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Table 11.1 Table 11.2
Structure and Content of the SSPO Intervention Comparability of Groups at Recruitment to Trial
Mean gestational age (weeks) at: Intervention Control
;stdh}(:me contatctt ;Zg Mean gestation (weeks) 15.7 156
nd home contac : , ,
3rd home contact 59 7 Mother’s age (years) 279 28.1
1st telephone contact 223 Percentage of group:
2nd telephone contact 27.3 Under 20 years of age 4 4
Married/cohabiting 84 81
Women who received: Working class® 77 27
percentage number
- . Partner unemployed* 21 20
minimum social
support package 5 12 Employed during pregnancy* 33 35
less than minimum Education completed at or 31 31
social support package 25 61 before 16 years of age. *
more than minimum Smoking at time 41 40
social support package 70 170 of enrollment
No referral of any kind 22 54 Parity 18 1.8
Referred to: Mean number of previous LBW deliveries:
health professional(s) 52 125 ! 85% 86%
” _ » ) 2 1% 12%
weilare agencies 6 34 4% 20,
No lifestyle information given 34 81 Total Numbers 255 254

Given information about:
* Information taken trom postnatal questionnaires,

smoking 12 28
alcohol 8 18
diet 24 58 Table 11.3
Mean Birthweight
Intervention Control
Surviving singletons 29739¢ 29231 ¢
(N=238) {N=240)
Live singleton births 2956.3 g 2906.5 g
(N=240) (N=243)
Singleton live and 29444 ¢ 29065 g
stillbirths (N=243) (N=243)
b A
e b
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Table 11.4
Low Birthweight

Intervention Control
percentage number percentage number

Live Singleton Births

<2500 g 17 42 21 52
>2500 g 83 198 79 191
Total 100 240 100 243

Singleton live and stitlbirths

Interventions

Table 11.7
Mean Length of Labor
Intervention Control
First stage (hours) 5.3 5.4
Second stage (minutes) 20.4 21.1
Third stage (minutes) 10.0 7.2
Total* (hours) 5.7 5.9

* Based on N=202 (Intervention) and N=193 (Conirol), live and still-
births, non-cesarean-delivered mothers, for whom infarmation was
dvailable.

Table 11.8
Type of Delivery
Intervention Control
percentage number percentage number
Spontaneous 81 197 75 182
Forceps/vacuum 2 5 5 th
extraction
Cesarean 17 41 21 50
section
Total* 100 243 100 243

*All singleton ive births and stillbirths for which information was available.

<2500¢g 19 45 21 52
> 2500¢g 81 198 79 191
Total 100 243 100 243
Table 11.5
Gestation at Delivery
Intervention Control
Mean gestational age
at delivery (weeks) 38.2 38.2
Percentage of deliveries:
< 28 weeks 36 3.2
< 37 weeks 19.3 20.5
Total numbers (all pregnancies
except for terminations) 249 249
Table 11.6
Onset of Labor
Intervention Control

percentage number percentage number

Spontaneous 74 180 68 163
Elective 22 53 26 64
Emergency

cesarean 4 10 6 14
Total* 100 243 100 241

Al singletan tive births and stillbirths tor which information was available.

Ann Oakley and Lynda Rajan

Table 11.9
Analgesia/Anesthesia in Labor

Intervention Control
percentage number percentage number

None/Entonox 45 108 40 95
Pethidine 26 162 26 61
Epidural 1 27 16 39
GA 17 41 18 43
Other ] 3 0 0
Total* 100 241 100 238

*Alf singleton live births and stillbirths for which information was available.
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Table 11.10

Maternal Physical Health in Pregnancy

Intervention
percentage number percentage number

Control

Table 11.12

Maternal Physical Health After Birth

Intervention

Control

percentage number percentage number

Proteinuria Health very 70 161 60 133
on own 24 51 27 64 good/good p<.03
with bp 8 8 " R Has no physical 59 69 46 52

Suspected IUGR 21 51 22 54 problems now (N=118)* (N=113p

Threatened 6 14 9 20 No health service 40 93 31 70

miscarriage* use (except for p <.05

Admitted for 14 34 18 43 routine postnatal)

threa:egzd pre- Still infreadmitt- 4 8 4 8
term labour ed within 6 weeks

Tiredness* 78 180 83 187 of delivery

Insomnia* 22 50 27 62 Hospital visit x| 9 8 18

Swaollen ankles* 26 59 32 73 (excluding

routine postnatal)
* Mother’s information Visit to/from GP 29 67 39 88
p<.03
Table 11.11 Other 6 13 7 16
Medical Care in Pregnancy Based on N = 230 (Intervention) and ~ = 226 (Controll surviving single-
ton hahies whose mothers returned postnatal questionnaire and
answered relevant questions,
Intervention Control

* Number who recorded any physical problem after the hirth.
percentage number percentage number @ feeoraed any piysicat pr

Cervical suture 4 9 4 13 Table 11.13

Betamimetics 3 8 4 10 Baby,s Condition After Bl:th

Mare than one 73 178 77 187 Intervention Control

ultrasound scan percentage number percentage number

Antenatal CTG 40 97 49 118 Apgar: <7 at 1 min 12 29 15 35
p<.06 <7 at5min 2 4 4 8

Mean number 5.1 5.1 Not resuscitated 34 81 33 81

of hospital visits Cleared airways/

Admitted to 41 97 52 126 suction only 64 100 54 83

hospital p<.01 O: by bag and mask/

antenatally other resuscitation 32 50 38 59

Mean number of days 7.2 8.3 Endotracheal intubation 5 7 9 13

in hospital antenatally* (N=157) (N=155)

p < .04 tor resuscitation method.

Basext an singleton live births for which itormation on Apgar
sCoresresuscitation was available.,
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Table 11.14
Baby's Care After Birth

Intervention Control
percentage number percentage number

To neonatal unit 15 35 15 37
Mean number of days 9.6 17.1
Ventilated 3 8 5 13
Mean number of days 5.0 6.18
Supplemental 0. 3 8 5 13
Mean number of days 3.85 10.08
Totally intravenously/ 5 13 5 13
tube f. Jd
Mean number of days 6.62 18.62
Breastfed at discharge* 45 105 39 89

Based on N = 240 dntenention) and N = 243 (Control), all singletan live
births, Means in each case based on number receiving the procedure;
tigures exclude 1 baby who died in neonatal unit and 8 who are stilf in.

* Survivars tor whom intor aation available (v = 230 tor Intervention
and N = 226 tor Controll,

[nterventions

Table 11.16
Psychosocial Qutcomes

Intervention Control
peicentage number percentage number

Enjoyed birth 66 151 58 130
p<.08
‘Excellent’ relation- 64 148 60 134
ship with baby now ‘
Depressed in pregnancy 14 31 18 40
Depressed after 40 9 48 107
birth p<.08
Control over lite 72 166 63 143
p<.08
Worried about 16 36 28 63
baby now p < .001

Basedd on N = 230 dntenvention) and ~ = 226 (Contrall, mothers of su:-
viving singleton babres who returnad postnatal questionnaire and
answered relevant questions.

Table 11.15
Baby’s Health After Birth

Intervention Control
percentage number percentage number

No problems after 74 157 06 142
discharge p<.07

No health

service use 35 81 24 54
p < .007

Still in/readmit ed 7 16 7 15

to hospital

Hospital visit 11 24 16 35

Visit toffrom GP 45 104 43 98

Other 13 29 13 30

Based on N = 230 (Interyention) and ~ = 226 (Control) sunviving single
ton babies whose mothers returned postnatal questionnaire and
answered relevant questions.

Ann Oakley and Lynda Rajan

Table 11.17
Partner’s Support and Help
During Pregnancy, Birth, and After Birth

Intervention Control
percentage number percentage number
Present during labor 78 177 76 171
‘Took days oft” very 30 56 27 47
often/often 'to be with
vou’ during pregnancy
in pregnancy helped very oiten/often with:
shopping 85 187 77 161
p<.0l
other children 94 191 89 173
p<.05
After birth helped very often/often with:
shopping 88 189 81 169
p<.02
other children 97 197 92 178
p<.05

Basedd on~ = 230 dntenvention! and ~ = 226 iControll mothers who
returned the postal guestionnaire and answered 1elevant questions,
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Table 11.18
Attitudes Toward the Intervention

Percentage of women who said it was important that:

She listened 80%
She gave advice 65%
| saw her throughout pregnancy 56%
She gave information 56%
She was a midwife 33%
Total N =236

Table 11.19

Value of Contact with Midwife in Pregnancy

Very/particularly  Quite Other/no

helpful helpful information
Midwife
considered
herself* 13% 42%, 45%
Woman
considered
midwife' 50% 44%, 6%

* Mean of 3 home contact assessments.

* Fram postnatal questionnaire.

13
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Prevention of Preterm Deliveries
By Home Visiting System:
Results of a French Randomized
Controlled Trial

Bearrice Bronbin, M.D.
JospHA Liano
GERARD BREART, M.D.

Tre HOME VISITING SYSTEM
In France, the home visiting system is a part of
Maternal and Child Health Services, a program
created after the Second World War to reduce
infant mortality and to promote the health of
mothers and children under six years of age.
Through clinics and home visits, Maternal and
Child Health Services provide health care,
screening, and immunization free of cost. The
program is statfed by multidisciplinary teams
consisting of doctors, midwives, nurses, nurs-
ery nurses, and social workers.
During the 1960s, home visits were made
by nursery nurses to children only. A home
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visiting system for pregnant women was later
introduced as part of a national program which
began in 1970 and which intended to reduce
perinatal mortality and the incidence of handi-
capped infants.' It included allocation of finan-
cial resources to develop health services;
educational programs; and regulations to
improve maternity unit equipment, prenatal
care, and the warking conditions of employed
women. The first domiciliary midwife began
visiting pregnant women who were registered
at Antoine Beclere Hospital (Department of Dr.
Emile Papiernik) in 1975. At present, between
500 and 600 midwives make home visits in
France.

The activities of the domiciliary midwives
are not defined precisely. In accordance with
the regulation, home visits should be offered to
two specific high-risk populations: Women who
have difficult life circumstances, and women
who have pregnancy complications. For the
first group, the home visiting system is consid-
ered as a means of reaching women who are
reluctant to use health services, improving
women's health habits, encouraging their rela-
tives and friends to help them with housework,
and establishing a link between the families
and agencies employing home helpers. For the
second group of women, the task of the mid-
wives is to monitor pregnancy complications.
Routine medical examination includes measure-
ment of blood pressure, analysis of urine glu-
cose and protein, measurement of fundal
height, monitoring of fetal heart rate and fetal
movements, and assessment of cervical state.
Domiciliary midwives are not allowed to pre-
scribe drugs.

High-risk women who receive home visits

also have routine visits at prenatal clinics.
Home visits are free for every pregnant
woman.

The importance of the two basic activities
of domiciliary midwives—support and care—
varies according to geographical area. In Paris,
supervision of pregnancy complications is the
main activity. In 1982, 80 percent of the preg-
nant women received home visits because they
had a threatened preterm labor; the other indi-
cations were hypertension, intrauterine growth
retardation, and multiple gestation. In Paris,
cach midwife works closely with one maternity
unit and visits pregnant women who attend the
outpatient clinic of this unit.

BACKGROUND AND AIM OF THE STUDY

Two randomized controlled trials (RCTs)
were conducted to study the effectiveness of
routine home visits during pregnancy. Olds et
al. evaluated a program of prenatal and postna-
tal home visits among socially disadvantaged
women in New York State.’ Nurses made an
average of nine visits from the beginning of
pregnancy until delivery. Their activities includ-
ed parent education, enhancement of the
women's informal support systems, and linkage
of the parents with community services. A
French RCT was conducted during the sume
period (1978-1980), but in this study women
were visited at home when they had pregnancy
complications. Scventy percent of the women
were at high risk for preterm labor.* Midwives
made an average of six visits from the onset of
the complication to delivery. Both of these
studies failed to demonstrate any decrease in
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low birthweight and preterm delivery rates
among the overall population, and 2 signifi-
cantly higher perinatal mortality rate was
observed in the intervenuon group in the
French trial.

The publication of the French trial raised
several questions concerning the effectiveness
of home visits and the benefits which could be
expected from this care system. The higher risk
of perinatal mortality associated with the home
visits could be explained by the inclusion crite-
ria used in the trial: It was conducted only a
few years after creation of the home visiting
system, health benefits may have been overesti-
mated, and some high-risk women should not
have been enrolled in the trial.

Moreover, against the French background,
it may be difficult to show any health benefits
of home visits on pregnancy outcome in cases
of threatened preterm labor because there is a
very active management of this complication in
France and we can expect a high level of care
among women visited at home and women
attending prenatal clinics.

If the chance to show a health benefit is
small, other effects of home visits should be
considered (mainly, the cost of medical care
and the women's view). Policymakers might be
interested in this medical care arrangement if it
reduces the overall cost of care during preg-
nancy, especially the costs related to hospial-
ization. The choice of a pattern of medical care
should not be based on financial reasons only,
however; the women's views of prenatal care
arrangements ialso should be taken into
account. The aims of our study were to ascer-
tain if a4 home visiting system reduces the cost
of medical care during pregnancy and if the

Beatrice Blondel et al.
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women's satisfaction with medical care is
greater when they have experienced home vis-
its as compared with the usual care provided in
the outpatient clinics.

MEe1HOD

The study design consisted of a random-
ized controlled trial. The protocol and gues-
tionnaires were prepared with the domiciliary
midwives who were working in Paris.

The study was restricted to women who
had threatened preterm labor because it was
the main indication for prescribing home visits.
The eligibility criteria were defined according
to the usual practice in Paris: Women were
recruited if they had a moderate threatened
preterm labor, and women who received intra-
venous betamimetics were excluded because
these drugs are administered for acute threat-
ened preterm labor in hospital exclusively.
women were enrolled between 26 and 36
weeks of gestation.

Two groups of women were compared.
Women in the intervention group were provid-
ed one or two home visits per week: in addi-
tion. women had access to the domiciliary
midwives by phone calls. Considering that the
aim of this study was to assess the existing
home visiting system, the intervention was con-
ducted by the present midwives without any
extra intervention. No home visit was provided
to women of the control group. Women in both
groups received routine prenatal care from
obstetricians or midwives at the outpatient clin-
ics, und they were hospitalized if necessary.

The women were allocated into the inter-

143



Advances in the Prevention of Low Birthweight

vention group and the control group by ran-
domization with scaled envelopes: this random-
ization occurred in two different settings: (1) In
the outpatient clinic. when a threatened
preterm labor was diagnosed during a prenatal
visit; and (2) in the inpatient ward, when the
risk of preterm delivery of a hospitalized
woman was decreasing and the discharge was
considered.

The sample size estimation was based on
the number of hospital days during pregnancy.,
which is the main part of medical cost betore
delivery. The number of women required for
the study was estimated to be 90 in cach
group. This size should enable us to detect a
statistically significant reduction of number of
days in hospital equivalent to S0 percent of the
standard deviation; this standard deviation was
determined from observational studies conduct-
ed in France. The probability or observing a
true difference between the two groups was 93
percent.

The study was carried out in four maternity
units of the public and private sector located in
Paris: Hospital of the Deacons, Notre Dame of
Bonsecours Hospital, Saint Anthony’s Hospital,
and Tenon Hospital. The first women were
enrolled in November 1985 and the last women
delivered in August 1987, Data collection was
needed at different points in the study. A sheet
was completed at study entry to ascertain the
eligibility of cach woman and to assess the risk
of preterm delivery according to the state of the
cervix and the frequency of contractions. After
delivery, a questionnaire was given three to
four days after birth, when the woman was still
in the maternity unit. Jt was a self-administered
questionnzire, which focused on the women's

views of prenatal care arrangement and
inquired about the medical knowledge of the
women, bed rest, and support during the last
trimester of the pregnancy. Data on prenatal
care, delivery, and pregnancy outcome were
collected from medical records by one or two
midwives in each hospital.

Statistical analysis was cuarried out by the
use of X7 and ftests, as appropriate.

RESULTS

A total of 158 women were randomized
into cither the intervention or the control
group. Six women were lost to follow-up atter
cirollment; it was impossible to identify these
women and to know whether they differed
from the other women. The following results
are based on 79 women in the intervention
group and 73 women in the control group.

Compliance with the allocation was
assessed. Four women in the intervention
group had no home visit. Two of them were
hospitalized several davs after allocation, and
they staved in the hospital a long time. In the
control group, ecight women had home visits;
they might have a higher risk of preterm deliv-
ery than the other women. Six women were
hospitalized after randomization. For the analy-
sis. we retained the groups as they were origi-
nally allocated.

In the intervention group, the midwives
made an average of .0 home visits. The aver-
age length of the home visiting service wis 30
davs. In general, the last visit occurred during
the 35th or 30th week of gestation.

At study entry, the intervention group and
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the control group were similar on the major
sociodemographic characteristics (see table
12.1). The distribution of age and parity was
the same; the proportion of women who were
married or who were cohabiting with the
child's father and the proportion of women
with French citizenship did not differ signifi-
cantly. Furthermore, both groups had the same
social class distribution.

The distribution of risk factors for preterm
delivery was similar in the two groups. The
proportion of women who had had a previous
preterm delivery was 5 percent in the inter-
vention group and 8 percent in the control
group: this difference was not significant. At
study entry, 77 percent of the women were
perceiving contractions in the intervention
group versus 79 percent in the control group
(see table 12.2). A vaginal examination was
carried out for every woman before enroll-
ment. Dilatation of the internal os and short
cervix were less frequent among the interven-
tion group, and soft cervix and middle posi-
tion of the cervix was more frequent in this
group: nevertheless, none of these characteris-
tics of the cervical state differed significantly in
both groups.

The proportion of women who delivered
before 37 weeks of gestation was 18 percent in
the intervention group and 15 percent in the
control group. Two perinatal deaths were
observed in the intervention group and one in
the control group; these three deaths occurred
among premature babies whose gestational age
at birth was 32 or 33 weeks and whose birth-
weight was between 1700 and 1800 g These
results show that the study population had a
high risk of preterm delivery: in the control
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group. the preterm delivery rate was three
times higher than it was in Paris in 1981

The trial was designed to assess the cost of
medical care during pregnancy mainly through
the cost of hospitalizations. The proportion of
admissicns to hospital was slightly higher in
the intervention group than in the control
group. and the mean stay in hospital was a lit-
tle longer in the intervention group: however,
none of these differences was significant (see
table 12.3). The difference Gintervention group
minus control group) of the mean stay in hos-
pital was 1.4 days (CI = - 0.8, + 3.5); the confi-
dence interval included a range of situations.,
from a reduction of about 1 day in hospital
through the home visiting system up to an
increase of 3.5 days, Thus., the chance of reduc-
ing the cost of medical care related to hospital-
ization was very small.

The home visiting system nevertheless
reduced the number of prenatal visits at the
outpatient clinic, and the difference was signif-
icant: 33 percent of the women in the inter-
vention group had 4+ prenatal visits or more,
compared to 34 pereent of the women in the
control group. All of the women except two
were treated with tocolytic agents after study
entry: the treatment was similar in both
groups.

After delivery, we asked mothers whether
they had been satistied with their medical care
when they had had a threatened preterm
labor. Four answers were proposed: Very sitis-
fied, satisfied. unsatisiied, and very unsatisfied.
No woran was unsatisfied or very unsatisfied
in the intervention group. and 3 women were
unsatisfied or very unsatisfied in the control
group. The proportion of very satisfied
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women was m-ich higher in the intervention
group (78%) than in the control group (44%),
and the difference was significant (see table
12.4). Another question was related to the pre-
natal care arrangement: "According to you,
what is the best prenatal care arrangement
when a threatened preterm labor is diag-
nosed?” The home visiting system was pre-
ferred more frequently than the other
arrangements in both groups, but the propor-
tion of women who preferred the home visit-
ing system was 89 percent in the intervention
group and 060 percent in the control group.
The proportion of women who would have
preferred hospitalization was similar in both
groups: none of the women in the interven-
tion group preferred numerous prenatal visits
at the outpatient clinic. but 20 percent of the
women in the control group did.

One of the tasks of domiciliary midwives is
to provide information and support, with the
objective of reducing tiring living conditions,
improving home help. and encouraging women
to have rest.

Bedrest was more frequently recommend-
ed among the intervention group than among
the control group. Seventy percent of the
women in the intervention group were asked
to stay in bed the whole day, compared with
S8 percent of the women in the control group.
but this difference was not significant (see table
12.5). The women in the intervention group
were taught to identify contractions more fre-
quently than the women in the control group.
This difference was statistically significant. In
fact. the proportion of women who staved in
bed the whole day was higher (58%) in the
intervention group than in the control group

(42%) (see table 12.0); the difference was not
significant, but the p value was 0.07.

In general, the women in the intervention
group had more help than the women in the
control group: 86 percent of the women in the
intervention group, versus 70 percent in the
control group, said that the amount of help had
been higher during the episode of threatened
preterm labor than during the first trimester of
pregnancy. In the intervention group, 56 per-
cent of the women who had previous children
did not participate at all in child care: this pro-
portion was 30 percent in the control group.
and the difterence was significant. The number
of people who took responsibility of home
tasks was nevertheless not different in both
groups.

CONCLUSIONS

Women's satistfaction with medical care
wis much more important in the intervention
group than in the control group. Satisfaction
may have long-term effects on such outcomes
as postpartum depression or mother-child rela-
tionship. Follow-up of the study population
was not planned in our protocol, and we do
not know the consequences of the women's
satisfaction.

several studies have reported that pregnant
women are satistied with whatever care they
have experienced and preter it 1o alternative
possibilities. This statement was noted in rela-
tion to a new schedule of prenatal visits.”
epidural,s continuous fetal heart monitoring
during labor.” and carly discharge after
delivery.” It is not verified for home visits, how-
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ever; in our study, at least 60 pereent of the
women in both groups preferred the home vis-
iting system. In some cases, a new organization
of medical care cannot be an improvement for
the majority of the women; but, in general,
women have difficulties considering the advan-
tages and disadvantages of a new procedure or
treatment which they have not experienced.
Furthermore, differences between alternative
possibilities sometimes mean very little. On the
contrary, home visits may represent a real dif-
ference in care, tiredness, and relationship with
midwives, and women who did not experience
home visits could easily imagine how this sys-
tem was managed.

This study does not show that the home
visiting system reduced the number of days in
hospital. In the best situation, there is a
decrease of one day in the intervention group,
but actually the cost of home visits per woman
is almost equal to the cost of one day in hospi-
tal. Thus, in this hypothesis, medical cost is
equivalent in both care systems. In the worst
situaation, the number of hospital days is much
higher in the group of women visited at home
than in the other group.

Against the background of medical practice
in Paris, it scems difficult to reduce the number
of days in hospital through the home visiting
system, French obstetricians have a very active
approach to threatened preterm labor, which
includes high rates of hospitalization, and they
may be reluctant to decrease this standard of
care even if another prenatal care system i
proposed. Furthermore, the domiciliary mid-
wives who were involved in the trial could not
interfere with admissions to hospital. The
majority of the women were admitted on their

Beatrice Blondel et al.
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own initiative, and only 14 percent of the hos-
pitalizations were decided by the midwives
during a home visit, In addition, when a
wonuan was admitted because of a threatened
preterm labor, the medical staff may have been
inclined to keep her at the hospital for at least
three to five days, with the objective of pre-
scribing a treatment and monitoring the compli-
cation over several days. In the trial, a shorn
hospital stay was not more frequent in the
group of women who received home visits
than in the other group. In general, a greater
number of visits may induce a greater number
of medical interventions. Women who had
home visits had about twice as many internal
examinations as the other women; therefore,
the chance to detect a complication was higher
in the intervention group, Furthermore, women
in this group were more aware of the signs of
pregnancy complication inan the other women
and they might pay more attention to those
signs,

The results on the number of days spent in
the hospital depend on the local medical prac-
tice, In a previous trial, Spira et al. did not find
any significant difference in the mean stay in
the hospital,* but this study was carried out a
shor time after the creation of this care svsten,
whereas several years are required to have an
adjustment of current medical practice to an
innovation. Therefore, it would be important to
have results on more recent studies in other
areas or in other maternity units,

This study was restricted to threatened
preterm labor. It does not give any conclusion
for other pregnancy complications which are
supervised by domiciliary midwives, such as
hypertension, It also does not give any conclu-
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sions for another type of care which is provid-
ed by domiciliary midwives: Out of large
towns, the midwives provide home visits to
socially disadvantaged women; their basic
activity is to encourage women to attend prena-
tal clinic and to have regular rest and appropri-
ate diet. The benefits of such care have not yet
been assessed in France. Research on the
effects of home visits among underprivileged
women should be considered in the future.
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Statistical Findings:
Prevention of Preterm Deliveries
by Home Visiting System

Table 12.1 Table 12.2
Maternal Demographic and Social Contractions and Cervical State at
Characteristics Study Entry
Intervention  Control Intervention  Control
group group p group group p
percentage percentage percentage percentage

(N=79) (N=73)
Perceived

Age (years) contractions 77 79 NS
<24 25 18
25-29 34 37 NS Cervical
>30 41 45 Dilation
no 5 6
Parity external os 46 40 NS
0 49 49 internal os 49 54
1 36 40 NS
2 or more 15 1 Length of the
. ‘ , cervix {cm)
Fr. citizenship 20 30 NS <1 35 30
2 52 54 NS
Married or > 3 13 16
cohabiting with -
the child’s father 91 93 NS Consistency
) tirm 23 26
Social class* | medium 41 46 NS
' 3 30 soft 36 28
1 23 15
% 17 ?‘7 NS Position
v 29 28 posterior 57 59
mid 42 38 NS
) . ) anterior 1 3
* According to occupation of the child’s father; women
who were living alone were excluded. Low station 4 i NS
I: managers, engineers, professional workers.
Expansion of
IV: manual workers, unemployed. the lower uter-
ine segment 79 79 NS
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Table 12.3
Prenatal Care After Study Entry

Intervention Control

group group p
Percentage
admitted
to hospital 45 36 NS

Total number of hospital days*

Hospitalized
women 9.4 4+8.2 8.3+88 NS
all women 43+7.2 29+6.06 NS

Prenatal visits at
outpatient clinic

(percentage)
0-1 27 10
2-3 40 36 NS
4 or more 33 54

* mean + s.d.

Table 12.4
Mother’s Views of Prenatal Care
Intervention Control

group group P
percentage  percenfage

Were vou satistied with your prenatal care since vou had
a threatened preterm labour ¢

very satisfied 78 44

quite satisfied 22 51 < 0.001
unsatisfied or

very unsatisfied 0 5

According to you, what is the best prenatal care arrange-
ment when a threatened preterm labor is diagnosed ?

hospitalization 11 15

more visits at the
outpatient clinic 0 26 < 0.001

home visits by a
midwife 89 60

Table 12.5
Information about contractions and bedrest

Intervention Control

group group P
percentage  percentage

Identification

of contractions 77 59 < 0.05
Stﬂy in bEd
ne recom- 9 18
mendation
some hours 21 24 NS
the whole day 70 58
Table 12.6

Bedrest and Home Help
Intervention  Control
group group p
percentage  percentage

Bedrest during

the whole day 58 42 0.07
More help

than during the

first trimester 86 70 < 0.05

Number of people who participate in house work

O 53 6()
2 32 32 NS
3 or more 15 7

Child care by

the father or

another person

exclusively * 56 30 < 0.05

* Multiparae only
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Smoking Interventions
During Pregnancy

Magy J. Sexton, P>, MP.H,

INTRODUCTION
In this paper, three issues are addressed: (1
The importance of cigarette smoking during
pregnancy as a risk factor: (2) the causality of
cigarette smoking in reduced birthweight; and
(3) the effectiveness of smoking cessation assis-
tance in achieving abstinence. The discussions
below often overlap at least two of these issues.

THE IMPORTANCE OF SMORING AS A RISK FACTOR
The 1985 Institute of Medicine report! synthe-
sized a large number of studies in the area of
low birthweight. To organize the findings and
discussions, risk factors were divided into the
following categories: Demographic risk factors,
medical risk factors that predate the current
pregnancy, medical risk factors during the cur-
rent pregnancy. behavioral and environmental
risk factors, and health care factors. The dat in
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table 13.1 were abstracted from information
presented in that report. For each broad catego-
ry of risk, the table shows the specific factor for
which the literature showed the largest relative
risk for babies with intrauterine growth retarda-
tion (IUGR). Some estimates of relative risk
were less reliable than others, and this was indi-
cated by a range of estimates. In general, how-
ever, the largest single risk factor within each of
these categories showed a relative risk of about
twofold or threefold. Smoking had about the
same level of relative risk as most other factors,
The data showed that smokers are at three
times the risk of having an TUGR baby: the
increased risk associated with smoking is, over-
all, as high as for other risk factors for IUGR.

Only a few studies have used either IUGR
or preterm delivery as the dependent variable,
compared with a much larger number of stud-
ies that have examined average birthweight or
low birthweight. The reason for concentrating
on the IUGR relative risk, however, is that the
work of Sexton and Hebel® as well as others.
supports the hypothesis that maternal smoking
during pregnancy results primarily in a problem
of intrauterine growth retardation.

In addition to the high level of increased
risk, the importance of smoking in relation to
birthweight from a public health point of view is
further underscored by its prevalence. Over one-
fourth of all pregnancies begin with the woman
smoking; of these, only a fairly modest percent-
age of women quit on their own and continue
their abstinence throughout the pregnancy.

THE IMPORTANCE OF SMOKING AS A CAUSAL FACTOR
In assessing the risk associated with smok-
ing from a clinical point of view. a mujor con-

sideration is the extent to which the observed
reduction in growth of the fetus is causal and
the extent to which it can be reversed. If smok-
ing is causally related to birthweight, its impor-
tance is much more significant. Over the last
three decades, hundreds, if not thousands, of
studies have replicated Simpson's carlier obser-
vation that maternal smoking is related to the
birthweight of the infant.* Despite the over-
whelming consistency of the data, a hotly
debated issue arose almost immediately and
has continued regarding whether smoking is
truly causal since smokers were known to
have, or more often just suspected of having,
characteristics other than smoking that could
account for the lower birthweight of their
infants.® Arguments against smoking as a causal
factor could best be refuted or supported by
experimental evidence.

Resudts from Three RCTs on Birthueight

There have been only three randomized
clinical trials (RCTs) reported on smoking cessa-
tion and birthweight. One has reported no dif-
ference; one, a statistically significant difference;
and the latest. a difference in the expected
direction, but not a statistically significant one.
Despite the need for such experimental evi-
dence to clarify the issue of causality, it was not
until 1978 that Donovan reported results from
his randomized clinical trial of smoking inter-
vention and birthweight conducted in England.»
His trial showed no difference in the birth-
weight of the babies born to the two randomly
allocated groups of pregnant smokers. The
intervention group had, on average, babies who
weighed 12 g less than babies born to mothers
in the control group. Some of the details of the
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Donovan trial will be discussed later.

The second of the three randomized clini-
cal trials that have examined birthweight is that
of Sexton and Hebel.? It is the only reported
randomized trial that has been conducted with
a U.S. population, although it should be noted
that two additional U.S. trials with plans to
examine birth outcomes have been initiated.
The first is a trial conducted at Kaiser
Permanente in Oregon, in which the investiga-
tors intended to examine birthweight, but did
not do so (probably because of the poor results
obtained in quit rates).” The second is an ongo-
ing trial in Vermont under the direction of
Secker-Walker.” Birth outcomes have been col-
lected; but although there are plans to examine
them, there has not yet been a report.

The Sexton and Hebel study was designed
to test the causal hypothesis that a reduction in
smoking during pregnancy would increase the
average birthweight of the infant. It is the only
one of the three trials that has found a signifi-
cant difference in quit rates and birthweights.
Thus, the details of this trial are of special inter-
est. With the cooperation of more than 50 pri-
vate obstetricians in the Baltimore metropolitan
area, 935 pregnant smokers were enrolled. The
pregnant women filled out a brief questionnaire
with information related to smoking and last
menstrual period. and stated their willingness to
be contacted by project staff. From these
responses, <ligibility was determined: Smokers
of 10 or more cigarettes at the beginning of
pregnancy were eligible (regardless of whether
they were currently smoking or not) if they had
not passed the 18th week of gestation. Because
of expected high rates of recidivism, smokers
who had quit prior to registration for care

Mary J. Sexton

Interventions

(baseline quitters) were included in the trial.
The eligibles were contacted and a baseline visit
scheduled. At that visit, written consent to par-
ticipate and a questionnaire were obtained; a
sample of saliva was also obtained, from which
salivary thiocyanate was measured (thiocyanate
is correlated with smoking status).” The smokers
were randomly allocated to either a treatment
or a control group.

On average, the women were approxi-
mately 25 years of age, they had completed a
little more than 12 years of schooling, and
about 40 percent were black. About one-third
had had no previous pregnancies, and they
were, on average, at about 15 weeks’ gestation.

The women smoked about a pack of
cigarettes at the beginning of pregnancy, but
had reduced this to about half at the time of
randomization. The baseline level of salivary
thiocyanate was comparable in the two groups.
Both experimental groups were comparable at
the time of randomization.

The antismoking intervention was given by
project staff, outside the health care setting,
with a variety of contacts. including one per-
sonal visit at the time of enrollment, a monthly
phone call, and biweckly contact by mail (usu-
ally in the form of a newsletter).™

The smoker was provided health informa-
tion on the risks to her own health and to that
of her baby. The main assistance, however, was
in the form of information on how to quit
through suggestions and guidance in behav-
ioral strategics. The smoking cessation coun-
selors gave no information on catfeine, alcohol,
nutrition, or weight gain. When a woman asked
about these factors, she was told to talk with
her physician. Discussion of these factors was
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refrained from in an effort to keep the interven-
tion purely an antismoking one.

Table 13.2 shows the results for the smok-
ing informi.ion obtained at the 8th month of
pregnancy. Twenty percent Hf the women in
the control group quit smoking and 43 percent
of the women in the treatment group (p < 0.01)
reported that they had quit smoking. Consistent
with the quit rates are the differences in the
distribution of smoking between the two
groups. The biochemical measurement. salivary
thiocyanate, was also statistically different at a
significant level. Thus, the several assessments
showed a significant decrease in smoking for
the intervention women,

The pregnancy outcomes for the two
experimental groups were comparable; 96,7
percent of the control pregnancies resulted in a
single live birth, as did 90.6 percent of the
pregnancies in the intervention program. There
was no indication of differential pregnancy loss
for the two groups. The birthweight hypothesis
wias tested on 867 single live births, As shown
in table 13.3, the babies in the control group
weighed 3,186 g: those in the treatment group
weighed. on average. 3,278 g (p < 0.05). Based
on the evidence of the quit rates and the birth-
weights, the null hypothesis of no difference in
average birthweight was rejected. The percent-
age of babies weighing less than 2500 g at birth
is also shown: 8.9 percent of the control
habies, compared with 6.8 percent of the treat-
ment babies, were low birthweight babies, The
percentages of babies weighing less than 1500
g was 1.1 for control babics and 1.9 for treat-
ment babies. Neither of these last two compar-
isons was significantly different.

The most recently reported RCT is that of

MacArthur, Newton, and Knox." conducted in
the United Kingdom. Mothers allocated to
receive assistance with their smoking had
babies weighing 34 g more, but this difference
failed to reach statistical significance.

Comparisons of the Three RCTs

At first glance, the results of the three trials
appear to be in conflict with each other; how-
ever, insight into the reason for the apparent
differences is gained by examining some of the
design and implementation features of the stud-
ies. Table 13.4 shows the birthweight results by
the two experimental groups for the three ran-
domized clinical trials. As stated earlier, the first
trial, conducted by Donovan, showed no signif-
icant difference in birthweights between infants
whose mothers were in the treatment group
and those whose mothers were in the control
group. The trial conducted by Sexton and
Hebel showed a statistically significant differ-
ence of 92 ¢, MacArthur et al. found a differ-
ence of 34 g The table also shows the quit
rates achieved in the two more recent trials.
Donovan has never reported the quit rates for
his trial, but concluded that the difference
between the two groups was modest at best
and may not have differed at alle In the latest
trial, MacArthur et al. reported an increase of 3
percent in the quit rate in the treatment group
compared to that of the control group (9% v,
0%). In the Maryland study, the difference in
quit rates is reported to be 23 percent. If the
women who had already quit betore enroll-
ment (baseline quitters) are excluded for clos-
er comparability with the MacArthur et al.
study), the quit rates between the two experi-
mental groups in the Maryland cohor still differ
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substantially: 32 percent for the treatment
group versus 7 percent for the control group.
Thus, the failure to find birthweight differences
in the two United Kingdom randomized clinical
trials results directly from their not achieving
large enough differences in the relative quit
rates. The reason the quit rates were so radical-
ly different from the Maryland rates probably
stems from the features of the studies.

Design Features of the Studies
some of the design features of the three
studies are shown on table 13.5.

Location

As indicated, two of the studies were con-
ducted in the United Kingdom, one in woadon
and one in Birmingham; the Sexton and Hebel
study was conducted in Maryland. Cultural dif-
ferences alone might explain the quit rates, but
there seem to be other possibilities as well.

Smoking Status

Amount Smoked and Gestation at Enrollment

The smokers included in the studies varied.
Donovan included smokers of any amount at the
beginning of pregnancy if they were smoking
five or more cigarettes at the time they were ran-
domized into the study. The average gestational
age of the women included in the trial was
almost 10 weeks (he had included women up to
30 weeks of gestation.) Sexton and Hebel
enrolled women who smoked more at the begin-
ning of pregnancy (10 or more cigarettes), but
because they had no cut-off regarding smoking
at the time of enrollment, they included women
who had already quit at the time of enrollment.
MacArthur et al. enrolled all pregnant smokers at

Many [. Sexton
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the time of booking regardless of the amount.
The women enrolled in their study and in that of
sexton and Hebel were carlier in their gestation
than the enrollees in the Donovan study, giving
a little more time for intervention. The differ-
ences in the smoking criteria used for these three
studies are reflected in the averages of the
amount of smoking for those enrolled in the
study. The women in the two United Kingdom
studies smoked about 18 cigarettes per day at
the time they became pregnant. The women in
the Maryland study smoked over 20 cigarettes
per day at the time they became pregnant, but
were smoking only 11 cigarettes per day at the
time of enrollment. Women in the two United
Kingdom studies had to be smoking at the time
of entry into the study, so there was not as great
a reduction in the amount smoked between
onset of pregnancy and entry into the study. If
the baseline quitters are excluded from the
Maryland cohort, the women smoked an average
of 21.7 cigarettes at the beginning of pregnancy
and decreased to 13,5 cigarettes by the time of
registration for prenatal care (on average at 15
weeks' gestation). Thus, the Maryland study sub-
jects at baseline had already reduced smoking to
a lower level than seen in the two United
Kingdom studices.

Assessment of Smoking

In the last column of table 13.5, it can be
scen that the studies differed in the way in
which smoking status at the end of pregnancy
wis determined. The two United Kingdom
studies assessed the smoking status only after
delivery by self-reported recall information.
Neither reported any biochemical assessment of
smoking. In the Maryland study, both self-
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reported data and salivary thiocyanate were
obtained prospectively. The different assess-
ment of smoking rates introduces some uncer-
tainty about the comparability of the data.
Nevertheless, the differences in the amount
smoked by the subjects in the three trials and
the time the woman could be exposed to the
intervention (gestational age at enrollment) do
not seem great enough to account for the dif-
fering quit rates achieved in the studies.

Intervention

In addition to the differences in the amount
of cigarettes smoked, other features of the three
studies varied and are the ones most likely to
explain the quit rates. These features relate to
the intensity of the intervention sites and the
intervention staff. The two United Kingdom
studies were conducted within a small number
of clinical settings, and the intervention was car-
ried out by the clinic staff themselves. In the
Maryland study, the smokers were recruited
from a much larger number of practice settings,
and the intervention was conducted outside of
the practice setting by staff recruited and trained
by the project. In the Birmingham study. the
amount of time and attention given to the inter-
vention varied from one staff member to another
and at times was not conducted as planned.
From discussions with both of the United
Kingdom study groups, the antismoking inter-
vention was, on average, relatively weak com-
pared to the number of contacts, intensity, and
time given in the Maryland study.

Allocation Scheme
There was also some possible compromise
in the integrity of the two experimental groups

from the studies being given in the clinical set-
ting and implemented by the regular prenatal
staff. In the Donovan study, the smokers were
randomized on an individual allocation basis.
In contrast, for practical reasons, the accrual of
subjects for the MacArthur study was by four-
week periods in which all smokers booking at
the hospital received the intervention during a
designated four-week interval followed by a
four-week interval during which smokers
received no intervention, The same clinic staff
were responsible for patient care during the
intervention and nonintervention phases.

The brief highlighting of some of the
design differences among the three randomized
clinical trials is helpful in identifying several
possible explanations of why there was such a
marked difference between the reported quit
rates in the two United Kingdom studies and
the quit rate in the Maryland study and the
accompanying lack of difference in birthweight.
The United Kingdom studies had a less inten-
sive intervention than the Maryland study and
had less control over the implementation of the
intervention. Furthermore, the same clinic staff
were in contact with both treatment and con-
trol smokers, providing the opportunity for
contamination (although the modest quit rates
for the control groups indicate that this was not
a substantial problem). Since the United
Kingdom studies did not include an objective
assessment of smoking, such as cotinine, it is
difficult to know what the precise magnitude of
response to the intervention really was, but it
was surely very low.

Although the two United Kingdom studies
did not produce evidence to refute the null
hypothesis, the most reasonable explanation for
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this is because the intervention was not strong
enough to achieve a substantial difference in
quit rates. The birthweight hypothesis can be
tested only if there is a difference in quit rates
that is large enough to produce a birthweight
difference. It is much more reasonable, there-
fore, to conclude that the two United Kingdom
studies produced no evidence on whether
smoking causes reduction in birthweight than
to conclude that antismoking assistance has no
effect on birthweight. The weight of evidence
produced by the large number of observational
studies and by the Maryland randomized clini-
cal trial supports a causal effect on the birth-
weight of the baby from maternal smoking
during pregnancy. If the mother quits smoking
during pregnancy, her baby will, on average.
have an increase in birthweight. It must be rec-
ognized, however, that, to date, there is still not
a solid base of experimental results on which
to rest this statement.

SUBGROUP ANALYSES

Regardless of whether an overall effect for
the randomized clinical trial is found or not,
some analysis is usually directed toward sug-
gestions of differential effects among subgroups
of subjects. These subgroup analyses have to
be viewed as unplanned analyses and, there-
fore, caution must be appropriately exercised
in their interpretation.

Parity

The Birmingham data were analyzed and
reported by parity. A larger difference in quit
rates was found between the treatment and con-
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trol groups for nulliparous women. These smok-
ers (see table 13.7) had quit rates of 14 percent
and 7 percent, respectively, in the treatment
group and control group. In contrast, the respec-
tive quit rates among multiparous women were 7
percent and 6 percent for the treatment and con-
trol groups. The pattern of birthweights was con-
sistent with the pattern of quit rates. The
nulliparous women in the treaiment group had
babies who weighed an average of 96 g more
than the control group babies. These findings
give further support to the causal role of
cigarette smoking: An increase in quitting causes
an increase in birthweight. They also suggest,
however, that smoking cessation intervention has
very little impact either on quit rates or birth-
weights when the smoker has already had a
pregnancy. Similar Maryland data are shown at
the bottom of table 7 for the same stratified
groups. Among the nulliparous subjects. about
10 percent of the control group of women quit
smoking and about 36 percent of the treatment
group quit smoking. This represents a 20 percent
difference in the quit rates between the two
experimental groups. Unlike the MacArthur et al
finding, the quit rates also differed between the
two groups of women who had had one or more
previous pregnancies. The higher quit rates in
the treatment group were consistent with the
finding of heavier weight babies in the treatment
group. The multiparous women in the treatment
group had babies who averaged 3.275 g, an
increase of 112 g compared with the control
group babies. When the quit rates in the
Vermont study were examined, they did not dif-
fer according to the number of previous preg-
nancies the smoker had. The self-reported quit
rates were 14.7 percent and 141 percent, respec-
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tively, for women with no previous pregnancy
versus those with 1 or more.* While some
groups of nulliparous women, such as those in
the Birmingham study. may be more responsive
to a smoking cessation intervention, it is not a
censistent finding. Thus, the most reasonable
conclusion at this time is that all women, regard-
less of their parity, will benefit from antismoking
intervention both by achieving higher quit rates
and increased birthweights of the babies.

Race

Because of the concern for the increased
low birthweight rates among blacks, the
Maryland data were examined to determine
for blacks the extent of response to smoking
cessation intervention and the extent of
impact on birthweights of the babies. Very lit-
tle information on quit rates, it any, has been
reported separately for black and white preg-
nant females, On the one hand, black and
white females, overall, smoke in about the
same proportion—around 25-30 percent. On
the other hand. black females smoke fewer
cigarettes per day than their white counter-
parts.’* Table 13.8 shows that for the 296
blacks in the Marvland cohort who were still
smoking at time of enrollment, 39 percent of
those in the treatment group quit smoking,
compared with 6 percent in the control group.
Not as many whites in the treatment group
quit (only 28%). The quit rates for blacks and
whites in the control group were similar.
Thus. e intervention produced a larger
increase in quitting among blacks compared
with whites. It did not, however, produce a

larger differential in birthweights. For blacks,
the treatment women had babies who
weighed, on average, 94 g more at birth, For
whites, the treatment group babies averaged
136 g higher in weight. Nevertheless, both
blacks and whites derived significant benefit
from the antismoking intervention,

In summary, the birthweights in all three
randomized clinical trials and in the subgroup
analyses seem consistently to follow clearly the
pattern of quit rates, providing additional con-
fidence in the conclusion that maternal smok-
ing does cause a significant decrease in
birthweight.

EFFECTIVENTSS OF
SMOKING CESSATION ASSISTANCE

Information from the three trials that have
reported birthweights has already been pre-
sented on the differential quit rates between
two randomly allocated groups (see table
13.-9). Three additional randomized clinical tri-
als have reported on quit rates, but have not
reported on birthweights, These have all been
conducted within the prenatal care setting but
with different approaches to the interven-
tion.” " An indication o the tvpe of program
is shown. The Baric and Windsor studies had a
fairly modest level of intervention, consisting
of self-help materials on smoking and a health
messiage given in the Baric study by the physi-
cian or nurse and in the Windsor study by a
health educator, The approach in the ongoing
secker-Wialker study is much more intensive
than in the other two in terms of the frequency
of contacts, length, and focus of the interven-
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tion. The quit rate for the treatment groups for
cach of the three studies is 14 percent (in the
Windsor study, a second treatment group had
a 6% quit rate). The quit rates in the control
group varied from study to study, resulting in 4
differential between the two experimental
groups of around 5-10 percent. It is not likely
that. with the modest differentials in quit rates
and the sample sizes, a significant difference in
birthweights would be found. These studies do
show. however, that a modest level of inter-
vention can increase the rate of quitting.
Overall, the highest quit rates were produced
in the Maryland study, with a 25 percent difter-
ential in the quit rates found. Even in that
study, a4 very large proportion of smokers did
not quit.

From the small number of randomized tri-
als that have reported smoking and birth-
weight, there is room for optimism. Assistance
to the pregnant smoker after she has registered
for prenatal care can be effective in raising the
proportion who quit and in increasing the
baby's birthweight. There is still much more to
learn, however, about how to provide effective
intervention for smoking cessation during and
following pregnancy.
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Statistical Findings:
Smoking Interventions
During Pregnancy

Table 13.1
Fstimates of Re :ative Risk for
Principal IUGR Risk Factors

Risk Category IUGR RR Risk Category IUGR RR
e Demographic: e Medical—Current Pregnancy:
Black 2.4 Preeclampsia/Toxemiz 2.3-15.8
¢ Medical—Predating Pregnancy: e Behavioral and Environmental:
Previous IUGR Baby 2.9-7.98 Smoking 3.04
J e e e e .. s e [ R e e el e e < e een e
Saurce: Institute of Medicine, (19851, Preventing low birth weight e Health Care:
Washingkm. D.C.: National A(ddt’fﬂy Press. AbsenV]nadequate Prenata’ Care 2.0
Table 13.2
Smoking Characteristics of Control and Treatment Groups at Eighth Month of Pregnancy*
Control Group  Treatment Group Thiocyanate, Control Group Treatment Group
Percentage Reporting mole/L
o ,
Smoking, Cigarettes/day N 189 380
N 395+ 395 Mean + SD 2452+ 1,228 2,094 41,209
0 20.0 43.0 ¢ lueles onh women wha had not been delnered by the esghth-manth contact,
1-5 12.7 19.1 + Dutterenc e i disteibutions of numbers of Ggarettes per dav was satistically sig-
_ miticant by Kalmogoroy -Smurnov st (p < 01
6-10 22.0 16.2 o T musang on deo subjects.
11-20 314 17.8 HData museng on tive subjects
> 20 13.9 3.9 § [ utterenc e 1 mean crarettes smoked was statisticdlly sigmiticant in Student st
= | . -t test i < O
Mean + SD* 12.8 + 11.5 6.4+ 87 i Ditrerence i mean thioovanate lesels was statstically sigmticant iy Sudent st
testr < O

Table 13.3
Measurement of Status of Newborn*

Control Group Treatment Group
N Mean + SD A Mean + SD t

Primary factors
Birthweight (grams) 438 3,186 + 5bb 429 3,278 + 627 2.28

Percentage < 2.500 438 8.9 429 6.8 —

Percentage < 1,500 438 1.1 429 1.9 —-
* Includes only single, [ive births. PP <03 by Student's Ltest.
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Table 13.4
Results of Three Randomized Clinical Trials
N Birthweight (g) Quit Rates

Randomized Clinical Trial TX Control TX Control
Donovan (1972) 552 3172 3184 * *
Sexton/Hebel (1979) 867 3278 3186 43% 20%
Macarthur/Newton/Knox (1981) 982 3164 3130 v, 6%
* Not Reported

Table 13.5

Smoking and Gestational Characteristics by RCT’s of Examining Birthweight

RCY Number at Eligibilty on Amount Smoked at Assessment of CGestational
Randomi- Smoking Status: Time of: Late Pregnancy Age at Entry

zation at Pregnancy at Randomization Pregnancy Randonmization Smoking Status
Donovan 549 > 1 >5 17.7 15.2 retrospective 15.9
{Londom self-report
1972
Sexton, Hebe! 915 > 10 - 20.8 11.2 prospective 15.0
(Maryland) self-report
1979 thiocyanate
Macarthur, 1156 .’ > 1 18.2 14.1 retrospective 152
Newton, Knox self-report
{Birmingham, Uk}
1981

Table 13.6

Intervention and Allocation Characteristics of RCT’s of Examining Birthweight
RCT Study Sites Implementation of Intervention Allocation Scheme
Donovan (London) 3 maternity hospitals Within clinic by clinic staff Individual randomization
Sexton, Hobel (Maryland) 52 private obs Outside clinic by project staff individual randomization

and university clinic

Macarthur, Newton, Knox 1 maternity hospital Within clinic by clinic staft Alternating 4-week accrual
(Birmingham, UK)

Statistical Findings: Smoking Interventions During Pregnancy
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Table 13.7
Quit Rates and Birthweights by Parity for UK and Maryland Cohorts
Percentage Quit Late Pregnancy, UK* Birthweight, UK*
Parity TX C (TX-C) TX C (TX-Q)
0 13% 7% 6% 3164 3068 96
> 1 7% 6% 1% 3163 3171 -8
Percentage Quit Late Pregnancy, MD' Birthweight, MD*
Parity TX C (TX-Q) X C (TX-C)
0 36% 10% 26% 3226 3102 124
> 1 31% 6% 25% 3275 3163 112
* Macarthur, Newton and knox
t Sexton and Hebel; This excludes baseline quitters.
Table 13.8

Quit Rates and Birthweights for
Blacks and Whites in Maryland Cohort

Percentage Quit Late Pregnancy* Birthweight
Race TX C (TX-O TX C (TX-C)
Blacks (v = 296)** 39% 6% 33% 3080 2986 94
Whites (v = 439)** 28% 8% 20% 3384 3248 136
* Eighth month
** Excludes baseline quitters
Table 13.9

Additional Randomized Clinical Trials of Smoking Cessation
Investigations (1st Author, Location, Program Quit (Percentage)
and Total Number) TX  Control
Baric (United Kingdom); ~ = 110 Health provider message; materials 14% 4%
Secker-Walker (Vermont); N = 249 Health education; 4 individual 14% 9%

counseling sessions; materials

Windsor (Alabama); v = 309 Health education (brief) 14% 2%
N = 309 Windsor’s self-help guide‘

* A second smoking group using the Amencan Lung Assaciation’s “Freedom from Smaoking” guide had a 6% quit rate.
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Cervical Cerclage: New Evidence
from The Medical Research
Coumncil/Royal College of
Obstetricians and Gynecologists

ADRIAN GRANT, M.D.

INTRODUCTION
This paper is an update of a review of cervical
cerclage prepared for the symposium on
preterm birth held at Evian in 1985." Since
then, the interim results of the first 905 women
participating in the Medical Research
Council/Royal College of Obstetricians and
Gynecologists (MRC/RCOG) randomized con-
trolled trial have been published.” The purpose
of this update is to review the interim results
of the MRC/RCOG trial in the context of the
tree smaller trials of cervical cerclage which
were discussed in some detail at Evian.**® Full
details of the MRC/RCOG trial are available
elsewhere,* so only the most important fea-
tures will be described here.
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MEDICAL RESEARCH COUNCIL/ROYAL COLLEGE OF
OBSTETRICIANS AND GYNECOLOGISTS TRIAL

The impetus behind the MRC,RCOG
Cervical Cerclage Trial was recognition of the
high mortality and morbidity associated with
preterm delivery. ™ Cervical cerclage was identi-
fied as a strategy for prevention which had
been poorly assessed. It was recognized that, in
rare cases, the operation may have serious
adverse eftects, and that there was no sound
evidence of its efficacy. Uncertainty about the
place of the operation was confirmed in a sur-
vey conducted by the MRC/RCOG Working
Party on Preterm Labor in 1979 (unpublished
observations), which revealed extraordinarily
wide variation in the use of the procedure by
British consultant obstetricians. This variation
was one of the reasons for choosing relatively
flexible entry criteria—obstetricians’ uncertein-
ty as to the advisability of cerclage. There was
no possibility of reaching consensus about
where the uncertainty lay. Furthermore, it was
argued that cases which would meet more rigid
entry criteria would be entered into a trial with
more open criteria by those obstetricians
whose uncertainty happened to coincide with
the rigid criteria. The advantage of this strategy
was that other types of cases for which other
obstetricians were uncertain about the advis-
ability of cerclage would be entered into the
trial. Any beneficial effect would be expected
to be mediated by prolongation of pregnancy
irrespective of indication. Nevertheless, the use-
fulness of cerclage is likely to depend on the
indication. Tt was therefore hoped that a wide
variety of patients would be randomized and
that secondary analysis of patienis in six pre-

specitied subgroups would then help to deter-
mine who (if anyone) could be expected to
benefit from cerclage.

In practice, 70 percent of the women who
entered the trial had had one or more second
trimester miscarriages or preterm deliveries; 10
percent had a history of possible past cervical
damage (for example. cone biopsy or cervical
amputation); and. in the remaining 20 percent
of the cases, cerclage was considered on the
basis of other indications, such as previous ter-
mination of pregnancy and-or previous first
trimester miscarriage. The trial groups were
well balanced with respect to these various
indications. The design of the trial was prag-
matic. It was recognized that the clinical situa-
tion might change as pregnancy progressed,
and the aim was to compure two policies in the
form of recommended management at trial
entry. In fact, 92 percent of those allocated to
cerclage received a suture (of those who did
not, 5% did not wish to have a suture and 3%
miscarried before the stitch could be inserted),
and, of those allocated to the control group, 7
percent had cerclage (5% because the cervix
was judged to be opening and 2% because the
patient decided after entry that she would like
a4 suture).

Two hundred obstetricians (from 12 coun-
tries) have contributed cases to the trial.
Although randcmization within specialty was
not performed, cerclage and control cases were
evenly distributed for cach participating obste-
trician. Most cases (93%) were entered before
20 completed weeks™ gestation: the Jatest gestu-
tion at entry was 29 weeks. Cases were entered
and randomized by telephone. Most obstetri-
cians used the telephone randomization service

Cervical Cerclage
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provided by the Clinical Trial Service Unit in
Oxford, but other randomization centers were
established in Ttaly, Zimbabwe, and Hungary.

REVIEW OF THE OVERALL RESULTS
OF THE FOUR RANDOMIZED TRIALS

Since the MRC RCOG trial was established,
the three smaller randomized controlled trials
comparing cervical cerclage with conservative
management have been reported.*© These were
discussed at Evian' and have been reviewed
elsewhere.” Only Rush's study® of singleton
pregnancies with an overall preterm delivery
rate of 33 percent shows much similarity to the
MRC/RCOG trial. Dor* investigated twin preg-
nancies only: Lazar' recruited women with sin-
gleton pregnancies with an overall preterm
delivery rate of only six percent.

Obstetric mandgenient

The results of the MRC RCOG trial* are
consistent with those of the previously reported
trials (where data are available) in suggesting
increased obstetric intervention associated with
cerclage as judged by admission to hospital, the
use of oral betamimetics, induction of labor.
and cesarean section (see table 14.1).

Pregnancy outcome

Where the MRC RCOG trial does difter
from the other trials is in its suggestion of a
beneficial effect of cerclage on length of gesta-
tion and vital outcome (see table 14.2). The
three smaller trials show a tendency toward
shorter gestation and higher mortality in the
cerclage group. In contrast, there were 5 per-
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cent fewer deliveries between 20 and 32
weeks' gestation in the MRC/RCOG trial, which,
if real. would be equivalent to the prevention
of 1 preterm delivery for every 20 sutures
inserted. The result is of only marginal statisti-
cal significance, however, and is compatible
with a wide range of possible effects of the
operation on the occurrence of delivery betore
33 weeks. The difference in the timing of deliv-
ery in the MRC/RCOG trial was also reflected in
improved survival, again contrasting with the
smaller trials ‘see table 14.2).

CERVICAL CERCLAGE FOR SPECIFIC INDICATIONS

As planned, possible differential effects of
cervical cerclage were investigated in sec-
ondary analyses of the MRC/RCOG data strati-
fied by possible indications for cerclage, such
as past obstetric history of second trimester
miscarriage or preterm delivery, or previous
surgery to the cervix, or multiple pregnancy .
Three of the strata generated in this way are
broadly similar to women recruited to the other
three trials.

Cervical cerclage dafter previous second trimester
miscarridge and/or preterm delivery

six hundred and thirty women (70%) in the
MRC. RCOG interim analysis had singleton preg-
nancies and a past history of one or more sec-
ond trimester miscarriages or preterm deliveries
(but no history of surgery to the cervix). These
characteristics are similar to the entry criteria of
the South African trial.® Table 1.3 provides an
overview of the outcome in these two sub-
groups with respect to delivery before 33 weeks

169
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and fetal or neonatal death. As discussed earlier,
the South African trial, if anything, suggested a
small adverse effect of cerclage, but with wide
confidence intervals. In contrast, the stratified
analysis of the MRC/RCOG data suggests a large
beneficial effect of the operation, with estimates
of the odds ratios of 0.67 and 0.60. In fact, this
analysis revealed that most of the differences
observed in the primary analyses of the
MRC/RCOG trial were in women with a past
history of second trimester miscarriage or
preterm delivery. Furthermore, the more early
deliveries in the past, the greater the apparent
benefit.? The MRC/RCOG trial provides 80 per-
cent of the data in table 14.3; this explains the
typical odds ratios of 0.79 and 0.76 with confi-
dence intervals between 0.52 and 1.10. To state
these results another way, the estimate is that
the insertion of about 18 cervical sutures will
prevent 1 delivery before 33 weeks, but this
statement cannot be made with any confidence.

Pretvious surgery to the cervix
as an indication for cervical cerclage

Only 96 women in the MRC/'RCOG interim
analysis had a past history of cone biopsy or cer-
vical amputation, and there are no women with
similar histories in the other trials. The odds
ratios for the main measures of outcome were all
near unity. but because confidence intervals are
very wide. these analyses are of little practical
use. Far larger numbers are required.

Twin pregndancy as
an indication for cervical corclage

The 50 cases in the Israeli trial® were all
twin pregnancies, and there were 24 twin preg-
nancies in the interim analyses of the MRCY

RCOG trial. The outcome with respect to deliv-
ery before 33 weeks and miscarriage, stillbirth,
an-l neonatal death for these 74 cases is sum-
marized ini table 14.4; the data are too sparse to
allow any conclusions. In the Dor study,' 14 of
the 50 fetuses in the cerclage group did not
survive the early neonatal period, as opposed
to 11 of the 50 in the control group. The timing
of these osses was generally similar in the two
groups. In the sutured group, three swvomen
miscarried in the l4th, 16th, and 17th weeks,
while in the nonsutured group. two women
miscarried in the 15th and 16th weeks. This
demonstrates how difficult it is to make a judg-
ment in individual cases as to whether or not
the insertion of a cervical suture actually
caused a miscarriage. Three women in each
group subsequently delivered prior to 33 com-
pleted weeks. The extra miscarriage in the
sutured group is largely responsible for the dif-
ference in mortality: Thirty-nine (78%) survived
the neonatal period in the control group, com-
pared with 30 (72%) in the cerclage group.

Cervical cerclage for other redasons in women at
moderate or low risk of early delivery

One hundred and fifty-five women (17%)
included in the interim analvsis of the
MRC RCOG trial had neither a previous second
trimester miscarriage, nor preterm delivery, nor
previous surgery to the cervix, nor twin preg-
nancy. Many had histories of previous first
trimester miscarriages. This stratum seems most
similar to the French trial, and the outcome of
these two groups is summarized in table 145
Again. the confidence intervals of the typical
odds ratios are wide because the numbers of
events are so small.

Cervical Cerclage



EVIDENCE FROM THE RANDOMIZED TRIALS OF
POSSIBLE ADVERSE EFFECTS OF CERVICAL CERCIAGE

A wide variety of possible adverse effects
of cervical cerclage (in addition to increascd
obstetric intervention) were reported in the
interim analysis of the MRC/RCOG trial. It was
impossible to ascribe many of them to the
operation with any confidence. Cervical trauma
and difficulties in removing the stitches were
each reported in 6 of the 450 women treated
with cerclage. Prelabor rupture of the mem-
branes was associated with cervical cerclage in
the South African trial,® but this difference was
not observed in the Israeli trial.t Puerperal
pyrexia was reported more frequently in the
cerclage group of both the MRC/RCOG trial
and the South African trial. This is consistent
with observational studies and appears to be a
real effect of the operation.

CONCLUSIONS

The 1,655 cases entered into the four ran-
domized controlled trials included in this
review provide a less than adequate basis for
clinical decisions about the use of cervical cer-
clage. Three hundred more cases have been
entered into the MRC/RCOG trial; ideally, how-
ever, far larger numbers are required, particu-
larly for the important analyses of subgroups.

Unlike most medical treatments, cervical
cerclage has the paradoxical potential to both
prevent and cause carly delivery. The balance
between these two effects is likely to depend
on the inherent risk of carly delivery in the
cases treated. Taking this consideration and the
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other recognized adverse effects of the opera-
tion into account, it seems sensible to limit the
use of the operation to cases with a high likeli-
hood of benefit, Current evidence suggests that
increasing numbers of previous second
trimester miscarriages or preterm deliveries
constitute the firmest basis for making this deci-
sion. There is currently no sound evidence to
support the use of cervical cerclage on the
basis of previous surgery to the cervix or multi-
ple pregnancy.

Cervical cerclage remains unsatisfactorily
evaluated. It is unfortunate that larger numbers
of randomized studies have not been conducted.
Nevertheless, the trials which have been mount-
ed are beginning to provide good evidence
about the balance between the benefits and haz-
ards. They should provide a template for future
resedarch into the effectiveness of the procedure.
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Statistical Findings:
Cervical Cerclage: New Evidence From the Medical Research
Council/Royal College of Obstetricians and Gynecologists

Table 14.1
Effects of Cervical Cerclage on Obstetric Management—Evidence from the Randomized Trials

Cerclage  No Cerclage Odds Ratio  95% Confidence Interval

A. Admission to hospital

MRC/RCOG interim report (1988) 135/454 114/451 1.25 0.93-1.67
Rush et al. (1984) 30/96 19/98 1.87 0.98-3.57
Lazar et al. (1984) 85/268 41/238 2.17 1.45-3.24
typical odds ratio (95% Cl) 1.55 1.24-1.93

B. Use of vral tocolytics

MRC/RCOG interim report (1988) 113/454 107/451 1.07 0.79-1.44
Rush et al. (1984) 12/96 8/98 1.59 0.63-4.01
Lazar et al, (1984) 127/268 73/238 2.0 1.41-2.87
typical odds ratio (95% C)) 1.40 1.12-1.75

C. Induction of labor

MRC/RCQOG interim report (1988) 85/454 69/451 1.27 0.90-1.80
Rush et al. (1984) 9/96 8/98 1.16 0.43-3.14
Lazar et al. (1984) 44/268 39/238 1.14 0.73-1.81
typical odds ratio (95% CI) 1.22 0.93-1.59

D Cesarean section

MRC/RCOG interim report (1938) 68/454 56/451 1.24 0.85-1.81
Rush et al. (1984) 19/96 18/98 1.30 0.54-2.24
Lazar et al. (1984) 33/268 22/238 1.37 0.78-2.40
Dor et al. (1982) 9/25 7/25 1.43 0.44-4.65
typical odds ratio (95% CD 1.26 0.95-1.66
Adrian Grant 173
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Table 14.2
Effects of Cervical Cerclage on (A) Delivery Before 33 Weeks and (B) Miscarriage, Stillbirth, and
Neonatal Death Combined—Evidence from the Four Randomized Trials

Cerclage  No Cerclage QOdds Ratio  95% Confidence Interval

A. Delivery betore 33 weeks

MRC/RCOQG interim report (1988) 59/454 32/451 0.67 0.47-0.97
Rush et al. (1984) 12/96 10/98 1.26 0.52-3.04
Dor et al. (1982) 6/25 5/25 1.26 0.33-4.73
Lazar et al. (1984) 4/268 1/238 2.99 0.51-17.41
typical odds ratio (95% Ch 0.79 0.58-1.09
B. Miscarriage, stillbirth, and neonatal death

MRC/RCQG interim report (1988) 37/454 54/451 0.66 0.43-1.0
Rush et al. (1984) 9/96 9/98 1.02 0.39-2.69
Dor et al. (1982) 7/25 6/25 1.23 0.35-4.28
Lazar et al. (1984) 2/268 1/238 1.74 0.18-16.84
typical odds ratio (95% CI 0.76 0.52-1.10

Table 14.3

Effects of Prophylactic Cervical Cerclage After Previous Second Trimester Miscarriage or Preterm
Delivery on (A) Delivery Before 33 Weeks and (B) Miscarriage, Stillbirth, and Neonatal Death

Cerclage  No Cerclage Qdds Ratio  95% Confidence Interval

A. Delivery betore 33 weeks

MRC/RCOQG interim report (1988) 43/325 61/305 0.61 0.40-0.93

Rush et al. (1984) 12/96 10/98 1.26 0.52-3.04
typical odds ratio (95% Ch 0.70 0.48-1.02

B. Miscarriage, stillbirth, and neonatal death

MRC/RCOG interim report {1988) 25/325 41/305 0.54 0.33-0.90

Rush et al. (1984) 9/87 9/89 1.03 0.39-2.71

typical odds ratio (95% Cl) 0.62 0.40-0.98
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Table 14.4
Effects of Prophylactic Cervical Cerclage for Twin Pregnancy on (A) Delivery Before 33 Weeks and
(B) Miscarriage, Stillbirth, and Neonatal Death

Cerclage  No Cerclage Odds Ratio  95% Confidence Interval

A. Delivery before 33 weeks

MRC/RCOCG interim report (1988) 110 4/14 0.34 0.05--2.40

Dor et al. (1982 6/25 5/25 1.26 0.33-4.73
typical odds ratio (95% CD 0.83 0.28-2.49

B. Miscarriage, stillbirth, and neonatal death

MRC/RCOG interim report (1988) 1/10 1/14 1.43 0.08-25.35

Dor et al. (1982) 7/25 6/25 1.23 (0.35-4.286
typical odds ratio (95% CI) 1.26 0.40-3.96

Table 14.5

Effects of Prophylactic Cervical Cerclage for Women at Moderate or Low Risk of Early Delivery on
(A) Delivery Before 33 Weeks and (B) Miscarriage, Stillbirth, and Neonatal Death

Cerclage  No Cerclage Qdds Ratio  95% Confidence Interval
A. Delivery before 33 weeks
MRC/RCOG interim report {1968) 6/73 7/82 0.96 0.31-2.98
Lazar et al. (1984) 4/268 1/238 2.99 0.51-17.41
typical odds ratio (95% CI) 1.34 0.52-3.47
B. Miscarriage, stillbirth, and neonatal death
MRC/RCOG interim report (1988} 373 5/82 0.67 0.16-2.77
Lazar et al. (1984 2/268 1/238 1.74 0.18-16.84
typical odds ratio (95% CI) 0.87 0.26-2.92
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Prevention of Intrauterine
Growth Retardation with
Antiplatelet Therapy

SerGE Uzan, MD.
M. Beaurs, MDD,
M.UzAN

INTRODUCTION
The treatment of intrauterine growth retarda-
tion (with or without associated hypertension)
and complications of pregnancy-induced
hypertension (e.g.. preeclampsia, eclampsia,
and abruptio placenta) is most often purely
palliative. Delivery of the fetus is usually the
only cure, which often results in serious pre-
maturity and neonatal problems.

Numerous studies™ have attempted to
analyze the phenomena responsible for these
complications. As a result. the following ele-
ments have been clarified to date:

1. Preeclampsia is often associated with a dis-
seminated intravascular coagulopathy with a
reduction in the platelet count, a consump-
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tion of factor VI, and an augmentation of
fibrin degradation products. The microscopic
and grossly visible placental thrombotic
lesions which are commonly seen are a con-
sequence of these coagulation disturbances.

2. These placental infarcts appear to be associ-
ated with the presence of fibrin deposits in
the intervillous spaces. In certain cases, suffi-
cient fibrin is accumulated to produce a true
retroplacental hematoma. In addition, similar
fibrin deposits are commonly found in other
organs (c.g., the liver or the brain). These
findings encourage us to believe that the
coagulation abnormalities observed in
preeclampsia are critical to the development
of both maternal and fetal complications,

In pregnancy-induced hypertension, an
increase in the production of thromboxane A,
(TXA) is often found. This product (the princi-
pal metabolite of arachadonic acid in platelets)
is a powertul vasoconstrictor and a stimulator
of platelet aggregation. The origin of the
enhanced production of TXA, appears to be at
the level of the placenta and the platelets them-
selves. The increase in TXA, without a corre-
sponding increase in the production of
prostacyclin leads to a relative predominance of
thromboxane A, in the uteroplacental circula-
tion. Prostacyclin works in opposition to throm-
boxane A, both in terms of vascular tone and
platelet function. This imbalance between
thromboxane A, and prostacycling is helieved
- to be due to pathological interactions at the
platelet-platelet and platelet-vascular level.

Previously, research teams have attempted
to treat preeclampsia with heparin, Results have
been either disappointing or, at best, transitory.

In our opinion, this ineffectiveness may have
been due to relative late initiation of therapy.

In one epidemiological study, Crandond
reported that women who frequently used
aspirin had a decreased incidence of gestational
hypertension or, if present, fewer additional
complications such as preeclampsia.

By 1978, we had decided to establish a
study which examined the effectiveness of the
combination of aspirin and dipyrimadole in the
prevention of pregnancy-induced hypertensive
complications. There were several reasons for
this choice. First, aspirin effectively impedes
platelet aggregation, probably through inhibi-
tion of platelet cyclooxygenase, which then
results in blockage of the synthesis of throm-
boxane A,. Second, aspirin has been extensive-
ly prescribed by cardiologists to reduce
thrombotic complications in patients with valvu-
lar protheses and following coronary artery
surgery. Lastly, aspirin has been used to prevent
recurrences of arterial thrombotic problems.

The majority of authors®” have utilized
small dosages of aspirin (less than 150 mg per
day) in order to preserve the beneficial effects
of prostacyclin, the hypothesis being that the
synthesis of prostacyclin in the vascular
endothelium is less sensitive to aspirin inhibi-
tion than that of thromboxane A, in platelets.

The second medication, dipyrimadole, ™
has been associated with aspirin in a number
of studies; however, it has been difticult to dis-
tinguish its specific action from that of aspirin.
Through its inhibition of phosphodiesterase, it
may potentiate the action of aspirin by retard-
ing the destruction of adenosine monophos-
phate, thus making platelets more sensitive to
prostacyclin. Dipyrimadole may also have an
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autonomous action; it may stimulate prostacy-
clin synthesis in platelets.

These considerations logically support the
proposal of aspirin and dipyrimadole as a pre-
ventive therapy modality for pregnancy-
induced hypertension.

We will first examine a review of the thera-
peutic trials using aspirin and/or dipyrimadole.
Tables include only statistics from published tri-
als; information from briet or oral communica-
tions and studies in progress will be included
in the discussion.

These studies can be analyzed according
to four criteria:

1. What were the criteria for inclusion—
intrauterine growth retardation exclusively, or
complications of gestational hyperstension in
general?

2. Was the study prospective?
3. Were the patients randomized?
4. Was there a placebo-control group?

At this time, to our knowledge. five con-
trolled studies exist: The study by our group
begun in 1978 the study by Wallenburg pub-
lished in 1980:* the study by Wallenburg pub-
lished in 1987 and the two multicentric studies
currently in progress in France and in Belgium
(group Petgar and group Epreda). Table 15.1
summutrizes different aspects of these studies.
we will next examine the methods and results
of the three studies actually completed.

MATERIAL AND METHODS
For cach study, we have indicated the cri-
teria for inclusion, treatment regimens, gesta-
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tional age at onset, number of patients includ-
ed. and number of pregnancies observed (see
table 15.2).

The expression freatment utilized means
uniquely antiplatelet aggregation therapy. Other
more traditional antihypertensive medications
are not specified.

Concerning criteria for inclusion, the fol-
lowing should be noted:

1. Study A (see table 15.1) has a heterogencous
recruitment (this is probably one of its princi-
pal faults). A certain number of patients are
even selected under the heading, “vascular
risk.”

[ g®)

-Study B has an original and interesting sclec-
tion process in that it proposes a method for
testing nulliparas, Their criteria for inclusion
is an increased sensitivity to an intravenous
angiotensin I challenge. A response is con-
sidered positive if diastolic blood pressure
rises by 20 mm Hg at a dose equal to or less
than 10 mg/kg/min.

N

.The three final studies used fetal weight
related to gestational age at delivery of either
one or two preceeding pregnancies as the
sole criterion for admission.

RESULTS

The principal criteria evaluated during
these studies are shown in table 15.3. The
numbers and the mode of expression (e,
absoiute numbers or percentages) are as pub-
lished. When two numbers are listed, the first
corresponds to the control group, and the sec-
ond to the treatment group.
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DISCUSSION

Before beginning the discussion of results,
it appears more logical to comment on the cri-
teria of inclusion, certain ethical problems, the
optimal dosage, and the possible adverse
cffects of this therapy.

Criteria for inclusion

The most logical selection process Gand the
method being used for the two studies in
progress) is to use prior [UGR confirmed at
delivery as the criterion for inclusion. It is the
only one that can be considered objective. The
two studies (D and E on table 15.1D) include
two types of patients classified according to
whether there have been one or two prior
episodes of ITUGR. This stratification attempts to
identify future indications for therapy. Perhaps
the benefits of therapy will be shown to out-
weigh the risks when the probability of recur-
rence is high Gle., when there have been two
preceding pathological pregnancies).

Trial B. using the angiotensin I sensitivity
test as its inclusion criterion, resolves only par-
tially the problem of identification in primiparas.

Ethical Considerations

Participation in a study such as this posed
numerous cthical questions which were dis-
cussed at length by our ethics committee. The
principal point of debate was whether or not it
was appropriate to propose to women with
history of two prior pathological pregnancies
that they attempt a third pregnancy with a pos-
sible placebo. Wallenburg chose not to enter
his patients into an internal control group
because of his implicit belief in the following

two arguments: (1) That the efficacy of treat-
ment was beyond any doubt (in our opinion,
this position was not sufficiently admissible);
and (2) that the treatment was innocuous (in
our opinion, this argument was also uncertain).
Because we believed that formal proof did not
exist for either of these two arguments, we felt
that our study was justified.

Optimal Dosdge

In our first study. the treatment regimen of
150 mg aspirin per day with 300 mg dipyri-
madole per day was used; however, it
appeared that even smaller doses might be as
effective. Dosages currently being used are
between 1 and 2 mg/kg/day for aspirin and
225 mg/day tor dipyrimadole. In Wallenburg's
study (1987), it was shown that dosages of
aspirin as low as 50 mg/day and of dipyri-
madole as low as 225 mg/day significantly
diminished production of platelet thromboxane
A2, which was inferred indirectly through mea-
surements of malondialdehyde. Concentrations
of malondialdehyde, a stable byproduct of
plitelet thromboxane synthesis, were reduced
to 5-10 percent of baseline levels. On the other
hand, levels of 6-oxoprostaglandin Fie, a prosta-
cyclin metabolite, were not significantly
decreased. Both of these observations lend fur-
ther support to the eftectiveness of low dose
aspirin and dipyrimadole. v

Each of the three completed studies
uncequivocilly demonstrated in its treatment
group (whether randomized or in compuarison
with the controls) the following findings: (1) A
reduction in the rate of intrauterine growth
retardation, and (2) a reduction in the rate of
secondary complications,
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The above findings were also indirectly
confirmed by other parameters, Placental exam-
ination revealed a reduction in placental
lesions; and our study (as noted in table 15.-0)
demonstrated an improvement in plasma vol-
ume, plasma uric acid, and platelet count.

In our study, the duration of pregnancy at
the time of delivery in the treatment group was
increased significantly, whereas in Wallenburg's
study (1987). it was one to two weeks shorter
in the treatment group than in the control
group. This latter difference was not significant.
The disparity between the two studies may per-
haps be explained by population differences,
with an usually high incidence of prior uterine
scar and  repeat  cesarean  section in
Wallenburg's treatment group when compared
with his control group.

In our study (and we believe it will be
confirmed by the larger study in progress). the
reduction in prematurity is one of the major
benefits of treatment.

In all three studies. no hemorrhagic compli-
cations were noted in either mother or neonate.
In addition. no fetal malformations were
observed in any of the treatment groups that
could be attributed to the medications. In our
study. several patients receiving dipyrimadole
compligned of headaches. These regressed
rapidly with reduction in the dipyrimadole dose.
Cessition of treatment was never required.

It seems premature, however, to conclude
that the treatment reginien is innocueous.,

When considering the potential adverse
effects of aspirin, it is important (o note that
this medication does not generally modity the

classical coagulation parameters except for

those of platelet aggregation. In practice. bleed-

Serge Uzan et dal.

160

Interventions

ing time (as measured by the IVY method,
which is the most reproducible) is necessary to
evaluate hemostatic changes. In patients receiv-
ing low-dose aspirin, significant prolongation of
their bleeding time may occasionally be
observed. Moreover. after stopping aspirin ther-
apy. a delay of six to cight days is usually
required for normalization of platelet function.

Several publications have reported inci-
dences of maternal hemorrhagic complications
at the time of delivery and neonatal cutancous
and mucosal lesions in women consuming
aspirin.' It must be noted. however, that these
studies involved considerably higher dosages of
aspirin. The same explanation can be made
concerning the study by Daffos, in which he
reported an umbilical cord puncture associated
with a moderately severe fetal coagulation dis-
turbance in a woman taking aspirin.

Cases of premature closure of the ductus
arteriosus have been described in women on
aspirin therapy (again. dosages were larger
than those in our study).

CONCLUSION

It is our beliet that aspirin and dipyri-
madole will be shown to be an effective thera-
pv in the prevention of intrauterine growth
retardation in women who have had a prior
similarly complicated pregnancy. and perhaps
even more significantly effective in women
with a history of two abnormal pregnancies,
This treatment modality appears to be both
effective and equally devoid of major risks. A
controlled randomized double-blinded study
with a placebo group. however. is felt to be
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necessary before encouraging utilization of

these medications. In addition, the respective
roles of aspirin and dipyrimadole need to be
clarified. This study is currently in progress.
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Statistical Findings:
Prevention of Intrauterine Growth
Retardation with Antiplatelet Therapy

Table 15.1
Design Characteristics of Five Reviewed Studies

A B C D E
Prospective + + + +
Randomization + + +
Double-blind - + - + +
Placebo control - + - + +
Date 1978-1984 *~1986 1983-1986 1985~ 1985~
* Grart date for study not available ' Study nat completed at the time of this writing.
Table 15.2
Sample Sizes and Other Criteria of Five Reviewed Studies
A B C D E
Criteria for IUGR Acc. HTN | Pare Test IUGR > 2 IUGR: 1 IUGR: 1
inclusion HTN ess. Terrain Angio |l IUGR > 2 IUGR > 2
Treatment
group 1 Asp. 150 Asp. 60 Asp. 60 Asp. 150
Dip. 300 Dip. 225 Dip. 225 Dip. 225
group 2 0 0 0 Placebo Asp. 150
group 3 e -- — Placebo
Gestational Age 16 28 16 16 16
at onset
Number of Patients 93 14 48 300 300*
Number of Pregnancies 93 44 57 300 300

ey
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. Table 15.3*
Summary of Results of Three Completed Studies
A B C
Treatment  Control  Treatment  Control  Treatment  Control
group group group group group group

Number of pregnancies 48 45 21 23 30 27
Premature births 12 5 4 0 - —
Mean gestational age at delivery 36.5 38.6 39 40 38 37
IUGRp 3 7 0 3 0 7 0
IUGR p 10 13 4 6 4 16 4
Hypertension 22 19 4 2 15% 6%
Intrauterine fetal development 3 0 0 1 0 1
IUFN + Neonatal death 5 U — —- - -
Abruptio placenta 3 0 — — _— —
Preeclampsia 6 0 7 0 — —
Eclampsia 0 0 1 0 — —
Cesarean sections 13 8 7 ] 2 2% 44%
Birthweight 2625 3172 3040 3190 — —
Normal pregnancies 12 29 —

Placental weight 509 599 —-

“Whero two numbers are listed. the tirst corresponds to the control group.

Table 15.4
Evolution of Biomechanical Monitors

Treatment Group (N=48) Control Group (v=45) p

Baseline:

Plasma uric acid (umol/1) 221 + 62 220+ 52 NS

Platelet Count (x1.000/ml) 245 + 57 233 +59 NS
Week Prior to Delivery

Plasma Uric Acid 270 + 69 293 + 83 NS

Platelet Count 249 + 66 209 + 57 < 0.02

Plasma Volume 56 + 7.5 49 + 8.1 < 0.02
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Does Calcium Supplementation
Reduce Pregnancy-Induced
Hypertension and Prematurity?

Josk VilLAr, M.D.
J.M. Beuzan, M.D.
J.T. Repre, M.D.

INTRODUCTION
Pregnancy represents a period of very
high calcium demand. There is an increased
fetal requirement resulting in a total calcium
accumulation at term of approximately 30 g,
30 percent of which is deposited during the
third trimester. Some of the maternal adaptive
mechanisms that could compensate for such
high fetal demands are partially inhibited dur-
ing pregnancy.’ Furthermore, pregnancy has
been suggested to be a period of “obligatory™
high urinary calcium output,” while maternal
bone calcium is protected.* Finally, although
intestinal absorption of calcium can increase,’
this is associated with an increased parathyroid
hormone secretion during pregnancy.
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It is possible, therefore, that when preg-
nant women are put in a nutritional situation
that can alter this metabolic balance, they can
be at higher risk for pathological events that
have calcium-dependent mechanisms, This
could affect smooth muscle contractility of the
vascular system and uterus. Several epidemio-
logical studies in pregnant and in normotensive
and hypertensive subjects consistently showed
an inverse relationship between calcium intake
and blood pressure. ©”

Randomized controlled clinical trials of cal-
cium supplementation in normotensive women,
men, and mildly hypertensive patients have
demonstrated a significant reduction in blood
pressure.t Data from two randomized clinical tri-
als show a significant reduction in blood pres-
sure in the calcium-supplemented group at term
(see figure 16.1). Furthermore, a dose-cffect rela-
tionship is observed when our two studies are
combined (see figure 16.2). The effect is maxi-
mized with a daily dose of 2.0 g of calcium and
is less with 1.0 g of calcium supplementation.

Based on this information, we developed
the hypothesis that calcium supplementation
during pregnancy can decrease the incidence
of pregnancy-induced hypertension (PIH)/
preeclampsia and preterm delivery when com-
pared with the placebo group. The etfect could
be mediated by reducing smooth muscle ten-
sion (e.g.. vascular and uterine).

BACKGROUND INFORMATION:

THE RELATIONSHIP BETWEEN CALCIUM

SUPPLEMENTATION AND PIH/PREECLAMPSIA
Table 16.1 presents summary data from

four studies that provided information on the

effect of calcium  supplementation  or
PIH/preeclampsia rates. Three randomized
placebo controlled clinical trials and one
uncontrolled matched study were conducted.
In one of our clinical trials, which was not
designed to evaluate the incidence of PIH, the
placebo group had a relative risk of 2.8 of
developing PIH as compared with the calcium
group (11.1% v. 4.0%)* A preliminary report
from a randomized clinical trial conducted in
Ecuador demonstrated that the group receiving
2.0 g of calcium a day (V= 46) had an inci-
dence of PIH of 0.5 percent, as compared with
a placebo group (N = 40) which had an inci-
dence of 28.2 percent (p < 0.01)." Finally, a ran-
domized controlled clinical trial was conducted
in India in a population with a dicetary calcium
intake of 500 mg/day. The study population
was randomly assigned to a dietary intake of
375 mg/day of elemental calcium and 1200 TU
of vitamin D/dayv or to a placebo group. A non-
statistically significant reduction in the inci-
dence of preeclampsia (> 140,90 mm Hg and
urinary proteins > 300 mg/2-4 hrs) (0%) was
observed in the calcium-supplemented group
(V= 188) as compared with the placebo group
(9%) (N = 182). It should be remembered that.
to detect a difference of this magnitude with a
o = 0.05 and a power between 76 and 8+ per-
cent, it would have been necessary to study at
Jeast 800 patients in cach group. When results
from the three randomized controlled trials
were pooled using the Mantel and Haenszel
method,'" ' women receiving calcium supple-
mentation had a statistically significant reduced
risk for pregnancy-induced hypertension,
pooled or typical OR = 0.-41 (95% Cl 0.39-0.78).
as compared with the placebo group.
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PRELIMINARY EVIDENCE OF THE EFFECT OF
CALCIUM SUPPLEMENTATION ON PREGNANCY-
INDUCED HYPERTENSION/PREECLAMPSIA

We will present here preliminary results of
a double-blind, randomized, controlled clinical
trial of the effect of 2.0 g of elemental calcium
(calcium carbonate) a day or a placebo that is
being conducted in two ditferent populations.
A white lower middle class population was
studied at the Centro Rosarino de Estudios
Perinatales, Rosario, Argentina. All patients
were nulliparous and clinically healthy. At the
time of this presentation, 420 patients had been
enrolled and delivered their infants. The sec-
ond population was obtained trom the
Adolescent Pregnancy Clinic of the Johns
Hopkins Hospital, Baltimore, Maryland. By
March 1988, 177 patients had been enrolled
and delivered. All patients were less than 17
years of age at the time of recruitment. Most of
the subjects were nulliparous with a known last
menstrual period (LMP) and had singleton
pregnancies. All were free of any underlying
medical disorders, as determined by history,
physical examination, and laboratory tests.

Participants in both centers were randomly
assigned in a double-blind fashion before 20
weeks' gestation to one of the two treatment
groups using a randomization schedule pre-
pared in advance for each population. Among
white women, 230 were assigned to the calci-
um-supplemented group and 196 to the place-
bo group. Among black women, 85 were
assigned to the calcium-supplemented group
and 89 to the placebo group. Prenatal care was
carricd out according to the protocols of cach
participant’s hospital. The study protocol wis

Jose Villar et al.
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approved by the Johns Hopkins Hospital's Joint
Commiittee on Clinical Investigation.

Figure 10.3 summarizes the study design,
criteria for patient eligibility, and follow-up
requirements. The calcium-supplemented
groups received four tablets of calcium carbon-
ate per day. Each of these tablets provides 500
mg of elemental calcium, for a total of 2.0
g/day. The placebo group received four tablets
of the same weight, size, color, and organolep-
tic characteristics as the calcium tablets.

Both centers implemented a very elaborate
mechanism of monitoring tablet intake and
compliance as well as data quality control,
Treatment compliance evaluation included
questioning patients on pill intake, pill count-
ing at every visit (percentage of pills
taken ‘expected number of pills in that period),
changing bottles at fixed times, and counting
remaining tablets and urinary excretion of calei-
um in a random sample of patients,

Blood pressure, one of the main outcomes,
was obtained by trained personnel working
exclusively for the study; continuous monitor-
ing and quality control mechanisms were
implemented. All blood pressures were
obtained using random zero sphygmomanome-
ters, Table 10.2 presents reliability evaluation of
blood pressure measurements in the three par-
ticipant hospitals of the Argentina center. Tt
shows high agreement values between the field
director and the study nurses, Table 16,3 pre-
sents, as an example, evidence of high repro-
ducibility of the blood pressure measure during
pregnancy at the Hopkins center, as well as a
low zero terminal digit preference for the pro-
ject coordinator.

Table 16,4 summarizes the primary out-
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come variables and the definitions used in this
studv. Blood pressure values, used indepen-
dently or with proteinuria obtained by the
study nurses or project coordinator, and the
diagnosis of PIH and/or preeclampsia made by
obstetricians in charge of the clinical care of the
patients, but unrelated with the study, were
used as one of the primary outcomes,

Gestational age, obtained by using the best
obstetric estimation, which includes any ultra-
sound measure, LMP, uterine height, and the
time of the first fetal movements detected, was
used to caleulate the incidence of prematurity
(< 37 weeks).

In the Argentinean (white) population,
women enrolled in the calcium-supplemente-d
group took 87 percent of the total expected
number of tablets, similar to 86 percent in the
placebo group. In the Hopkins population,
although compliance fi_ures were lower. they
were very similar between the calcium-supple-
mented and placebo groups (66% v. 64%,
respectively). The calcium-supplemented and
placebo groups were very similar in most of
the sociodemographic and bascline characteris-
tics for the black and white populations. There
were, however, differences in maternal weight
at randomization, with white patients in the cal-
cium-supplemented group and black women in
the placebo group statistically significantly
heavier.

Table 10.5 presents the effect of calcium
supplementation on  the incidence of
PIH, preeclampsia. The calcium-supplemented
groups had a lower incidence of PIH. as well
as a lower incidence of preeclampsia in the
white population and lower incidence of pro-
teinuria in the black population (NS). The rates

observed in the calcium groups were almost
half the values obtained in the placebo groups.
The rates of preeclampsia were not presented
for the black population because the indepen-
dent clinical diagnoses were not available at
the time of this presentation. At term, however,
the placebo group had higher mean systolic
blood pressure 115 (+ 9.9) mm Hg, as com-
pared with the calcium group 109.4 (+ 11.2)
mm Hg (p < 0.01), and higher diastolic blood
pressure 7-4.2 (+ 0.5) mm Hg versus 08.7 (+ 9.1)
mm Hg (p < 0.01) than the calcium group.

Table 16.6 presents the incidence of pre-
muaturity (< 37 weeks) and LBW (< 2500 g) by
treatment for the two studied populations. The
calcium-supplemented groups had a lower inci-
dence of preterm deliveries, 5.4 percent for
whites and 7.1 percent for blacks, than the
placebo groups, 9.9 percent for whites and 19.1
percent for blacks. The incidence of LBW was
also lower in the calcium group: however,
among whites, the magnitude is smaller.
Among blacks. those supplemented had an
incidence of low birthweight of 10,3 percent,
compared with 20.0 percent in the placebo
group (p = 0.07).

DISCUSSION

We have presented preliminary informa-
tion on the effect of calcium supplementation
on gestational age, blood pressure, and
PIH/ preeclampsia. In agreement with previous
reports (see table 16D, there is a systematic
reduction in blood pressure values and new
evidence of reduction in prematurity in the cal-
cium-supplemented groups. There is also pre-
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liminary cvidence from the white population
that calcium supplementation can prevent the
development of preeclampsia. Nevertheless,
caution should be exercised in interpreting
these results, They are obtained from two trials
in progress, and some of the results could be
modified when all of the patients are recruited
and analyzed. It is unlikely, however, that the
observed direction of the effect will change
dramatically. There remains a need to further
clucidate the mechanism whereby calcium sup-
plementation exerts its effect. Previous reports
have suggested possible effects on parathyroid
hormone,* plasma renin activity," and serum
magnesium.”

Increases in parathyroid hormone (PTH)
have been shown to increase intracellular calci-
um in several cell types. The presumed mecha-
nism is an increase in membrane permeability
with subsequent facilitated movement of calci-
um via slow channels from the extracellular to
the intracellular compartments. The question
remaining is what effect long-term calcium sup-
plementation will have on PTH, and whether
chronic suppression of PTH will in fact result in
lower levels of intracellular calcium.

We have previously reported that, in preg-
nant individuals with initial low levels of plas-
ma renin activity (PRA), calcium supplementa-
tion resulted in a greater reduction in blood
pressure than in women with higher initial
PRA." The uterine vascular bed, being sensitive
to angiotensin 11, may be affected by calcium-
induced changes in plasma renin activity.

Patients with renin-dependent hyperten-
sion frequently have depletion of magnesium.
Our previous report” has also demonstrated
increased serum magnesium levels among

Jose Villur et dl.
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those pregnant women receiving calcium: sup-
plementation. The role of magnesium in hyper-
tension has been well established.™ Tts role as
an efficacious tocolytic has also been well
established.™ There is a consistency in these
observations. The interaction of calcium,
parathyroid hormone, plasma renin activity,
and magnesium results in alterations of intracel-
lular calcium. The reduction of intracellular cal-
cium will result in myocyte relaxation. There is
no reason to believe that this effect is limited to
the vasculature. A similar effect should be
expected in the myometrium, with resultant
relaxation of the uterine smooth muscle. This
alteration of intracellular calcium G.e., reduc-
tion) is presumably the final common pathway
in the action of betamimetics, magnesium sul-
fate, prostaglandin synthesis inhibitors, and cal-
cium channel blockers. Thus, it is not
inconsistent to expect that calcium supplemen-
tation could have an effect not only on blood
pressure but on uterine activity, and therefore
on gestational age, and, ultimately, birthweight.
While the results presented here are clearly
preliminary, we suggest that they are provoca-
tive and encouraging. Further research at the
clinical and basic science levels will be needed
to better characterize the role of calcium in
human reproduction,
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Statistical Findings:

Does Calcium Supplementation Reduce
Pregnancy-Induced Hypertension and Prematurity?

Table

16.1

Incidence of Pregnancy-Induced Hypertension (PIH) Data From Calcium Supplementation Studies

Elemental Calcium Total Calcium

Supplement (mg/day)  Intake (mg/day
Study
Kawasaki, N. et al.t 156 942
Villar et al.8 1500 900
Marya R. et al.!l 375 500
1,200 Ul Vit D
Lopez Jaramillo P. 2,000 300

Non-Randonmized --No Placebo

$
women. American Journal of Obstetrics and Gynecology, 153, 576582

§
ized controfled climcal trial. Ohbstetrics and Gynecology, 70, 317-322.

I Source: Marva R. K., Rathee S, and Manrow M. (1987). Dffect of calcium

and Obstetric Investigation, 24, 38-42.

Source: Villar ., Repke 1., and Belizan |. M. (1987). Calcium supplementation reduces blood pressure during pregnancy:

Blood Pressure  PIH incidence (Percentage)

) (mm Hg) Calcium Placebo
No effect 4.5 21.2 p<0.10
(22) (66)
4-5 4.0 111 NS
(24) (25)
4-7 6.0 9.0 NS
(188) (182)
— 6.5 28.2 p < 0.61

Source: Rawasaki N., Matsui K., fto M. et al. (19851 tffect of calcium supplementation on the vascular sensitivity 1o angiatension 1t in pregnant

Results from a random:-

and vitamin [ supplementation on toxemia of pregnancy. Gvnecologic

f Source: Lapez-laramillo P, Narvaes M, Weigel R.H., and Yepez R (1989, Calcium aupplementation reduces the risk of pregnancy-induced hyper-

tension in an Andes popul

Preeclampsia (> 140/90 mm Hg and urinary prateins > 300 mg/ 24 hours)

ation. British Journal of Obstetrics and Gynecology. 19, 638-655.

Table 16.2
Reliability of Blood Pressure Measurements
Rosario, Argentina (Whites)

N Systolic  Diastolic
Hospital A 58 0.82* 081
B 28 0.77 0.50
C 54 0.74 0.81

* Correlation cooticients between field director and stuchy nurses.

Jose Villar et al.

Table 16.3
Reliability of Blood Pressure Measurements
Johns Hopkins Hospital (Blacks)

A, Correlation coefficients between blood pressure values
by gestational age for project coordinator

Weeks of Gestation Systolic Diastolic
28 v. 30 0.76 0.63
32v. 34 0.61 0.531
36 v, 38 0.81 0.71
38 v. 41 0.66 0.65

B. Zero terminal digit preference (v = 1,011 measures)
14.1 (%0)
13.1 (%)

Systolic

Diastolic
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Table 16.4
Outcome Variables for the Randomized Clinical
Trial of Calcium Supplementation During
Pregnancy

Blood Pressure (mm Hg)
(study nurses and project coordinator)

Random zero sphygmomanometer
(diastolic B.P. 4th and 5th found)

Seated position (Hopkins)
Supine and lateral (Argentina)
Proteinuria: 300 mg/l proteinuria two times
more than 6 hours apart )
(Argentina)
> 300 mg/l or (+) (Johns Hopkins)
Clinical diagnosis of PIH or Preeclampsia
macde by obstetricians not related to the study
Gestational age (weeks)

Best OB estimation (ultrasound, LMP,
uterine height, fetal movements)

Physical examination newborn

Birthweight (grams)

Table 16.5
Effect of Calcium Supplementation on
PiH/Preeclampsia: A Randomized Double-
Blind Controlled Clinical Trial

Whites
Preeclampsia

Blacks

BP*>140 BP*and > 300 > 300 mg/t
mm Hg and/or mg/l Proteinuria
Proteinuria Proteinuria
Calcium 11.7 {230 1.7.(230 5.9 168)
(2.0 g/day) (NS)
Placebo 19.4 {196) 3.6 (196) 11,4700

Teeatment started between 20 and 26 weehs” gestation
* 2 times > 6 hours

> 300 mg/l = (+)

Table 16.6
Effect of Calcium Supplementation on the
Incidence of Prematurity and Low Birthweight

Preterm LBW
(< 37 weeks) (< 2,500 g
(Percentage) (Percentage)
Whites
Calcium 5.4 (223) 8.9 (223)
Placebo 99 (192) 10.4 (192)
Blacks
Calcium 7.1 (85 10.3 (86)
Placebo 19.1  (89) 200 (89
p =0.01 p =007

Gestational age: Best obstetric estimation: LMFP. Ultrasound. tundal
height, and early tetal movement.

Figure 16.1
Differences in Adjusted Blood Pressure Mean
Values at Term Between Calcium and Placebo
Groups (Adjusted for Race and Initial Blood
Pressure < 26 Weeks)

-6

-4.94°*

Blood
pressure -4
ditference

{mm gy -3

B
L

Supine Lateral Supine Lateral

Sample size
tPlacebo-Ca) 27-23 27-23 2624 26-24
Systolic Diastolic

*Between grouos: p = .06
**Between slopes (3 last measurest; p < (.05

150

194 Statistical Findings: Calcium Supplementatio and Pregnancy-Induced Hypertension and Prematurity




Interventions

Figure 16.2
Differences in Systolic Blood Pressure at Term Between Calcium-Supplemented and the
Corresponding Placebo Groups in Two Studies of Calcium Supplementation During Pregnancy

-9

-8.5 mm Hg'

mm Hg <5

4 -3.7 mm Hg*

-2.9 mm Hg**

*Source: Author. (See chapter 160,

‘Source: Marva R. K., Rathee S. and Manrow M. (1987]. Effect of calci-
um and vitamin D supplementation on toxemia of pregnancy.
Placebo ig 15¢ 2g Gynecologic and Obstetric Investigation, 24, 38-42.

(Reterence Group) Calcium Groups

Incap 86387
Lateral Position,

Figure 16.3
Study Design
Randomized Double-Blind Controlled Clinical Trial

Baseline Randomization
v Whitey N = 196
1

Subjects eligible it
Clinically healthy Placebo Blacks & =90
Single Pregnancy
Parity 0-1
Knovn LAMP
Registered betore 20 weeks
No drugs or treatments

!
i

2.0 g Hlemental Calcium a Dav

Calcium | Whites ~ =230
* Chimcal examination . ‘. Blacks ~ =87
* Blood samples . .
* 24 hour dietary recall . .
* Uninary sample . .
l 1 -
] | 1
26 34 Term
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Magnesium Supplementation in
Pregnancy: A Double-Blind Study

LUDWIG SPATLING, M.D.

INTRODUCTION
The recent interest in the element magnesium
is probably in part accident and in part due to
the development of new techniques, such as
atomic absorption spectrophotometry permit-
ting accuraie assays. These technological
advances facilitate correlation of laboratory
results with clinical disorders.

First some important qualities of magne-
sium are identified. After potassium, magne-
sium is the second most abundant intracellular
cation. On the one hand, its biological effect
can be attributed to the formation of chelation
compounds. On the other hand, it is a cofactor
of ATP (adenosine triphosphate), thus explain-
ing its influence on about 300 enzymatic reac-
tions, such as carbohydrate metabolism, lipid
metabolism, and nucleic acid metabolism. It is
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involved in stages of protein synthesis and is
an important prerequisite for the proper func-
tioning of energy-releasing reactions, such as
glycolysis and oxidative phosphorylation.:

A person needs 0.16-0.21 mmol of magne-
sium per kilo of bodyweight per day, which
corresponds to 11.5-14.4 mmol per day for a
bodyweight of 70 kg. During growth and preg-
nancy, an additional 4 mmol per day are need-
ed. Based on metabolic studies of pregnant
women, the World Health Organization (WHO)
Food and Nutrition Boards recommend a sup-
ply of 18.5 mmol of magnesium per day during
pregnancy (1 mol Mg = 24.3 g Mg).*

Investigations during recent years have
repeatedly shown that the magnesium content
of plasma falls significantly during pregnancy,
particularly at the beginning.* It is discussed as
a physiologic dilution. It should be mentioned
that renal magnesium loss in pregnancy
increases by 26 percent, shown by 24 urine
samples in healthy women during the whole
pregnancy.’

Chronic hypomagnesemia in the pregnant
woman carries over to the tissues. Using
myometrium samples of over 100 cesarean sec-
tions, it could be documented that the magne-
sium content of the smooth uterine muscles
decreases significantly with increasing pregnan-
¢y age. There is also a highly significant corre-
lation between the muscle magnesium content
and plasma level.

This leads to the conclusion that, although
magnesium intake is not increased during the
period of greater need, there is yet more loss
through the kidneys due to the increased
glomerular filtration, which is not or is inade-
quately compensated for, and that this long-term

hypomagnesemia shows up in growing tissue.

The possibility that magnesium deficiency
might cause early delivery was first contemplat-
ed following the accidental observation that the
reduction of premature labor was improved by
treating calf muscle cramps with magnesium. In
a subsequent study, 10-15 mmol of magnesium
per day were given orally where the dosage of
beta-adrenergic drugs could not be reduced.
Subjective and objective methods of assessment
showed decreased incidence of uterine contrac-
tions, and, at the same time, indicated that the
required beta-adrenergic dose could be
reduced.”

The publication of this pilot study caused a
number of other studies. In a retrospective
study, lower incidences of intrauterine growth
retardation, preterm rupture of the membranes,
and preeclampsia by magnesium supplementa-
tion during pregnancy were described

Because of the studies cited above, a dou-
ble-blind study was conducted to clarify
whether or not magnesium supplementation
has any influence on the pregnant woman and
the fetus or the newborn, respectively.

DOUBLE-BLIND STUDY

A total of 568 women (normal and high-
risk) who attended the outpatient clinic at the
Department of Obstetrics, University of Zurich,
agreed to participate in the study. They were
enrolled in the study as early as possible, but
not Later than 10 weeks of gestation. The sam-
ple size was determined by the limitation of the
recruitment period, which, for practical reasons,
could not exceed two years.
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The method of allocation was based on
the subjects’ even or odd date of birth.
According to their group assignment, the sub-
jects were given either 15 mmol of magnesium-
aspartate-hydrochloride (Magnesiocard, Verla
Pharmacy, Tutzing, FRG) or 13.5 mmol of
aspartic acid per day. At each visit, patients
were questioned on regular intake, number of
tablets, and side-effects of the medication. A
subsidiary analysis was based on 437 women
who claimed that they had regularly ingested
the magnesium or placebo.

The Mann-Whitney U test was used to
compare the central trends. Categorical vari-
ables were analyzed using the chi-squared test.
The results were considered significant at the 5
percent level. Assessment always used two-
tailed tests. Values were given as medians and
the Sth and 95th centile. For various reasons,
such as refusal to take further tablets, delivery
in other hospitals, or abortion, some data were
not available for analysis.

Two hundred seventy-cight women were
treated with magnesium, and 290 received the
placebo. Age, parity, and gravidity were the
same in bo'h groups. There was no difference
with regard to the birthweight of children born
before the start of this study or the duration of
previous pregnancies. Based on the clinical his-
tory of the patients, the risk of abnormal preg-
nancy was comparable in the two groups.

The frequency of complaints attributed to
the tablets was low and comparable in the two
groups. In the magnesium group. 1 woman
complained of diarrhea, 4 of nausea. o of vom-
iting, and 6 of heartburn; in the placebo group,
2 complained of diarrhea, 1 of nausea, 10 of
vomiting, 6 of heartburn, and 1 of fullness.

Luduig Speitling
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Median maternal weight increase was 11 kg in
both groups, and there was no difference
regarding the systolic and diastolic blood pres-
sure and different degrees of oedema.
Magnesium serum levels showed no differences
between the groups.

Patients were hospitalized if they experi-
enced antepartum hemorrhage, irregular
preterm contractions, of progressive cervix mat-
uration. In the magnesium group, 44 women
were hospitalized for 533 days. In the placebo
group, 65 women had to stay in hospital for
887 days. The average duration of each admis-
sion to hospital was the same in both groups.
Among indications for admission to hospital,
hemorrhage during pregnancy, incompetent
cervix, and preterm labor were significantly
more frequent in placebo-treated women.
There was also no difference in the number of
miscarriages.

The median gestation was significantly
longer in women treated with magnesium,
although the difference between the medians
was not more than one day. Delivery before 37
weeks occurred less in the magnesium group,
but the difference was not significant. The
serum analysis showed that low magnesium
levels in the first half of pregnancy are of no
predictable value for preterm birth. There were
no differences regarding the duration of the
first and second stages of labor. The same is
true for the incidence of surgery or other com-
plications during delivery.

There are no statistically significant differ-
ences between the unselected groups with
respect 1o placental and infant weight; length
and head circumference: and birthweight below
2500 g. below 1500 g. and below the 10th per-
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centile; however, fewer infants with a head cir-
cumference less than 33 em were found in the
magnesium group. There are also no statistical-
ly significant differences in arterial and venous
umbilical pH or frequencies of infunts with an
APGAR score of 7 or less. Significantly fewer
infants in the group receiving magnesium were
admitted to the neonatal intensive care unit.
The biggest differences were found in the
admission rates for preterm birth and asphyxia.
The numbers of the subgroups are too small to
show any statistical difference.

In the subsidiary analysis, we excluded
thuse women who did not fulfill the protocol of
medication as prescribed, leaving 217 women in
the magnesium group and 220 in the placebo
group. As expected, the effect of magnesium
supplementation demonstrated itself more clear-
ly (sce table 17.1). Some of the results that only

reflected a trend in the main study became sta-
tistically significant, while other results that were
already significant in the main study were con-
firmed at a higher level of significance.

The difference between hospitalization fre-
quencies was significant at a higher level. The
number of infants below 2500 g and below 500
g was also significantly smaller in the group of
mothers who regularly took magnesium, The
difference between numbers of children with a
head circumference below 33 em became high-
ly significant.

A general trend toward inroroved fetal out-
come and adaptation. already seen in the main
study, was confirmed by statistically significant
results; birthweight, length, and head circumfer-
ence were higher, and the number of children
with a 10-minute APGAR score of 7 or below
was less in the group with regular magnesium

Table 171
Comparison Between
Magnesium and Placebo Groups

Magnesium  Placebo _
group group Signiticance
(N=278) (N =290)
Variable 50th centile  50th centile
Indication faor
Hospitlization
Hemorrhage (N) 4 17 < 0.05
Incompetent
cervix (N} 8 17 < 0.05
Preterm labor (N) 12 26 < 0.05
Gestational age
at delivery
(weeks/days) 40/0 39/6 < 0.05
Admission to
neonatal intens-
ive care unit (N) 20 36 < 0.01

L]

Table 17.2
Comparison Between Magnesium and Placebo Groups
Atter Exclusion of Patients Who Did Not Take Their

Tablets Regularly
Magnesium  Placebo
group group Significance
(N=217) (v=230)
Variable 50th centile 50th centile
Birthweight (g) 3340 3300 < 0.05
No. <2500 g 6 18 < 0.05
No.< 1500 g 0 6 < (.05
Infant length (cm) 50 49 < 0.05
Head circum-
ference (¢cm) 35 34 < 0.05
No. with
10-min Apgar
score £ 7 0 5 < 0.05
No. of women
hospitalized 20 18 < 0.01
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supplementation. Fewer mothers with mild
edema were counted in the magnesium group.

The advantageous effect of magnesium
supplementation during pregnancy is clearly
documented in decreased incidences of hemor-
rhages, incompetent cervix, and preterm labor,
and in prolonged gestation. If preterm delivery
is defined as birthweight below 2500 g, in this
study, we could reduce the incidence from 7.7
to 2.8 percent. A statistical difference between
the frequencies of abortion could not be scen:
however, a positive effect of magnesium sup-
plementation during pregnancy in respect to its
clinical syndrome was evidenced by the low
incidence of hemorrhage. 1t is interesting to
note that the two infants who were very light
for gestational length were seen in the placebo
group. One infant born at 31 weeks' gestation
weighed 1000 g and another one born at 32
weeks weighed 1190 g Of course, this number
is still too small to establish a significant influ-
ence of magnesium supplementation on
intrauterine growth retardation”?

CONCLUSION

Mugnesium supplementation during preg-
nancy was associated with significantly fewer
maternal hospitalizations, a reduction in preterm
deliveries, and less frequent referral of new-
borns to the neonatel intensive care unit. The
results suggest that magnesium supplementation
during pregnancy has a significant influence on
fetal and maternal morbidity both before and
after delivery. The results of this study strongly
recommend magnesium supplementation during
the whole period of pregnancy.

Luduig Spdtling

Interventions

REFERENCES

1. Spitling, L. and Spitling. G. (1988).  Magnesium
supplementation in pregnancy: A double-blind
study.  British fournal of Obstetrics and Gynaecology
95, 120-25. (The results are published in parts.)

-~

Glnther, T. (1981). Biochemistry and pathobio-
chemistry of magnesium,  Magnesium Bulletin 3,
91-101

3. Seelig, M. S0 (1980). Magnesium deficiency in the
pathogenesis of disease.  New York:  Plenum
Publishing Corporation.

4. Do Jorge, FoB. Domingos, D.. de Ulhoa Cintra, A.
B.. and Antunes, M. Lo (1965). Magnesium concen-
tration in the blood serum of normal pregnant
women.  Obstetrics and Gynecology 20, 253255,

5. Spitling, L., Kunz. P. A Huch, R, and Huch, A,
(198%).  Magnesium and calcium excretion during
pregnancy.  Magnesitom Bulletin 7. 91-93.

0. Spitling. L. Kunz. P A, Vonderschmitt, 1D ] Huch,
R.. and Huch. A, (1983). Zum Magnesiumgehalt der
Uterusmuskulatur im 1L Trimenon. Archives of
Gynecolugy 235, 470

spitling. L. 198D, Orale Magnesium-Zusatz-
therapie bei vorzeitiger Wehent tigkeit, Geburtshilfe
Frauenheik 41,101-102

8. Conradt, A, Weidinger, H., and Algayer, Ho (19840,
On the role of magnesium in fetal hypotrophy. preg-
nancy induced hypertension and preeclampsia,
Magnesitem Brlletin 6, 068="0.

186 21



An Overview of Trials of
Social Support Ditring Pregnancy

DiaNA ELBOURNE, PH.D.
ANN OAKRLEY

INTRODUCTION
The main purpose of this chapter is to update
our catlier review in Evian of controlled trials
of social support in pregnancy.! We begin,
therefore, by summarizing the focus, methods,
and conclusions of that review. We then point
out the ways in which we have altered these
methods for our present work, show the
updated results, and discuss their implications
for current practice and future research.

1986 REVIEW

We started from the presumption that a
pregnant woman is more than just the carrier of
her unborn child. She is a person in her own
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right, with a life apart from that seen by most
antenatal caregivers. This life includes a number
of stresses and strains. Pregnancy, although
often a joyful experience, may also add to these
existing pressures, and may create new stresses.
Studies of the relationship between social class,
stress, and reproduction suggest that social sup-
port in pregnancy may be able to mitigate
maternal stress and improve maternal and infant
health.? We therefore examined the controlled
trials of social support in pregnancy.

METHODS

Selection of trials

In order to find these trials, we searched
the Oxford Database of Perinatal Trials for pub-
lished® and unpubashed' reports. The criteria
for entry in the computerized data base are that
the trial participants should be human; that the
time of intervention should be during pregnan-
¢y or the neonatal period; and that allocation to
the intervention should be random or quasi-
random Gi.c., using alternate allocation or using
date of birth or casenote numbers).

For the Evian review, we selected all trials
on the data base coded as “counseling, support,
and education in pregnancy.” Trials included in
the analysis were either those designed explicit-
ly to provide social support or those utilizing
what we judged to be supportive approaches to
antenatal care, These included such disparate
interventions as antismoking advice; health edu-
cation; organizition of muternity care; inconwe
support; and preparation for pregnancy, child-
birth, and parenthood. In the 29 trials of social

support in pregnancy so identified  we

considered seven pregnancy outcomes: Low
birthweight, preterm delivery, anaesthesia, anal-
gesia, prolonged labor, instrumental delivery,
and adverse psychosocial outcomes,

Statistical methods

We followed the methods of Yusuf and his
colleagues® to formally combine information
from these trials in a procedure which has
become known as meta-analysis or overticu.

For cach trial, we calculated an odds ratio,
which is the odds of getting @ particular (usual-
Iy adverse) outcome (e.g., low birthweight) in
the experimental group, compared to or divid-
ed by the odds of getting the same outcome in
the control group. If the odds ratio is 1, it
implies that the odds are the same in the
experimental and the control group (e, for
that outcomie, it mukes no difference whether
the intervention is experimental or control). It
the odds ratio is less than 1, it suggests that the
experimental intervention offers some protec-
tion against this adverse outcome. It the odds
ratio is greater than 1Lit suggests that the
experimental intervention may do harm. The
odds ratio is wn estimate, and so the confidence
with which it can be stated varies directly with
the size of the study: that is, the smaller the
study, the less contident one can be that the
estimate is a true reflection of reality, and the
wider the confidence interval is that can be
placed around the estimate. Conversely, a large
sample size means greater precision and g
smaller confidence interval Gle,, the estimate is
a more precise reflection of the truth).
Thercfore, for each study, we show an estimate
of the odds ratio with its 95 percent confidence
interval. In an overview of several trials, we use
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all of these within-trial estimates to calculate a
typical odds ratio, but because several trials are
included, we thereby increase the precision of
the estimate—that is, we can narrow the confi-
dence intervals.

CONCLUSIONS

Our conclusions in 1986 were that “In
terms of the seven outcomes considered, the
available experimental evidence shows these
effects (of the social interventions) to be cither
inconclusive or beneficial,™ and this is support-
ed by the conclusions of the observational
studies.” We ended our review by cilling for
better designed, Larger trials, specifically in the
ficld of social support.

PRESENT OVERVIEW

The aims of our present overview—to
review the experimental evidence of the effects
of social support in pregnancy—are largely the
same as they were three years ago. In this
update, however, we adopt four slightly differ-
ent approaches.

First, this chapter focuses on the two preg-
nancy outcomes most relevant to the title of the
conference: Gestational age at delivery. and
birthweight. A number of other outcomes (such
as intrapartum events. the health of the mother
and baby, health-related behavior. the attitudes
and feelings of the mother, and the baby's
development) will be considered and discussed
clsewhere.”

Secondly, our cardier review was based on

Diana Elbourne and Ann Odkley
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all trials on the data base with interventions
coded as "counseling, support, and education in
pregnancy.” What this disparate group had in
common wias that we thought they were the
type of intervention that might be supportive.
As 4 response to comments received following
this 1986 review, we have limited our inclusions
in the present chapter to those in which social
support was an explicit aim of the trial G.e., the
authors” intent, rather than our surmise).

Thirdly. the overviews are presented in
order of their methodological quality. This
quality is assessed in terms of the likely exis-
tence of three types of bias: Selection bias at
entry. selection bias after entry. and measure-
ment bias. The best™ trials are put first, and the
“worst” are put last.

The final methodological difference
between the Evian review and the present
review arises because, in the interim, a number
of trials primarily concerned with social support
have been mounted. Thus, we have been able
to subdivide our analvses into those based on
trials in which social support is the primary
intervention, and those trials in which it is an
explicit co-intervention. We have looked for a
dose effect, especting that the benefits of sup-
port would be greater in the former group.

CHARACTERISTICS OF TRIALS OF
ENPLICIT SOCIAL SUPPORT IN PREGNANCY

W identified 35 trials of social support in
pregnancey. The characteristics of these trials are
described in table 18.1. The final column of this
table provides examples of the form of words
which helped us to decide on their inclusion.
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The results of some of the trials have not
vet been published® ' and still must be consid-
ered provisional.

We have categorized the studies under six
main headings. The provision of social support
is the primary aim in six studies.” "™ The remain-
ing 29 trials all aim to provide explicit social
support, but as a co-intervention. In these trials,
the other primary interventions are antismoking
advice (3)," income support (1);* information
feedback and information sharing (0).* * the
organization of care (7% * and preparation for
pregnancy, childbirth, and parenthood (12).**
This last group includes such diverse interven-
tions as, for example, preparation for breast-

feeding, nutritional advice, and enhancement of

maternal attachment processes. The headings
are not necessarily mutually exclusive, and
some studies could be categorized under more
than one heading.

The entry criteria for the trials included in
our overview vary greatly. To a lirge extent,
this reflects the differing aims of the studies. For
instance, those studies aimed at reducing the
number of cigarettes smoked were targeted at
women who were smokers (¢.g.. [19]), Somwe
studies wishing to alter the organization of care
toward more midwifery control concentrated on
women at low risk of poor obstetric outcomes
(e.g., [39D). In others. midwifery care is com-
pared to medical care for women at high risk
(e.g., (10D, In fact, because the principal entry
criterion for the study by Kehrer and Wolin®
was residence in a low-income neighborhood,
the studies do not even share in common the
entry criterion of being a pregnant woman!

Allocation to the intervention is clearly
quasi-random (e.g., using casenote numbers) in

five studies.” v Allocation is said to be ran-
dom in the remaining 30, but often the details
are sketchy, or suggest that the author may be
using the word random in a nontechnical sense.

The sample sizes are equally variable,
ranging from 10 women* to 1,703 pregnant
women.* In two papers®*
not given. Overall, the studies are based on at
Jeast 5.500 women allocated to a supportive
intervention in pregnancy, and at least 5,000

the sample size is

women with less support serving as controls.

As with the entry criteria, the outcomes
under investigation largely reflect the type of
intervention being offered. Some include such
traditionally clinical outcomes as birthweight
and gestation at delivery (e.g . [40D, whereas
others employ a number of sociopsychological
outcomes such as "love scores™ or postpartum
attachment behavior.

It is worth noting at this point that the trial
by Runnerstrom® is not only the largest (and
therefore the most influential in the overviews),
but is also the trial most likely to sufter from
selection biases. These biases could occur both
at allocation (using casenote numbers) and
after entry (by excluding complicated deliver-
ies). Therefore, where relevant, the typical odds
ratio is calculated twice, with and without the
contribution of Runnerstrom’s study.

PREGNANCY OUTCOMES
Gestational age at delivery
(completed weeks)

Seven of the twenty-nine trials of explicit
social support in pregnancy as a co-intervention
give information about the preterm (< 37 com-
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pleted weeks) delivery rate. They find no evi-
dence to suggest that such support has any eftect
on this outcome (see figure 18.1). The same con-
clusion follows from the typical odds ratio based
on four of the six trials in which support is the
primary intervention (see figure 18.2).

Very few trials provide information about
the rate of extremely preterm (< 33 completed
weeks) delivery. Neither the one trial in which
social support is an explicit co-intervention (see
figure 18.3) or the three in which it is the pri-
mary intervention (see figure 18.4) provide
conclusive evidence of an etfect of social sup-
port on this rate,

BIRTHWEIGHT

Fifteen of the thirty-five trials in which
social support in pregnancy is an explicit inter-
vention provide some information about the
low birthweight (< 2500 g) rate. The typical
odds ratio based on {0 trials in which social
support is an explicit co-intervention suggest
that such support may result in a statistically
significant reduction in this rate (see figure
18.5). The 95 percent confidence intervals of all
but the last trial,™ however, include unity.
Excluding this trial from the overview shows no
statistically significant effect of social support on
the low birthweight rate. The sume conclusion
can be drawn from the five trials in which sup-
port is the primary intervention (see tigure 0).

Six trials give information about the very
fow birthweight (< 1500 g) rate. All three in
which support is a co-intervention, separately
and together, suggest that such support is asso-
ciated with a nonstatistically significant increase

Diana Elbourne and Ann Oakley
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in the rate of very low birthweight (sce figure
18.7). In contrast, all three trials in which sup-
port is the primary intervention suggest a non-
statistically significant decrease in the rate (see
figure 18.8). Although this may be indicative of
a dose effect, the numbers are small, and the
confidence intervals overlap.

DISCUSSION

It is perhaps disappointing that this
overview has provided no conclusive evidence
about the effects of social support in pregnancy
on the two selected dlinical outcomes consid-
cred above. Certainly, there are no clear impli-
cations for current practice.

There are a number of possible explana-
tions for this continued uncertainty about the
effect of such support.

It is possible, of course. that social support
in pregnancy has such negligible effects that no
amount of further research will provide a clear
answer to whether it is cither beneficial or
harmful. From these overviews, particularly
those in which support is the primary interven-
tion, it is possible that there are some benefits,
but that these are likely to be modest. This
implies that larger numbers are needed to avoid
making a "type 27
able to detect an effect, even it one exists.

error—that s, of not being

Larger numbers could be obtained from
two main sources. Firstly, none of the outcomes
overviewed contain data from all of the 35 trials
listed in table 18.1. It is possible that renewed
attempts to elicit such information from their
authors may yield some dividends. Not only
were many of these trials carried out quite some
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time ago, however, but, given their heterogene-
ity (particularly in the larger group of trials (29)
in which support was a co-intervention), it is
unlikely that such data were ever collected.

A second route to obtaining larger numbers
is by increasing (from 32) the number of studies
in the overview. There may be completed and
published trials which we have not been able to
identify from our search of the Oxford Database
of Perinatal Trials. This is perhaps more likely in
the field of social support than for other inter-
ventions considered in this book. as such
research may not have been conducted by the
clinicians nor published in the clinical journals
which have been the prime sources of entry
onto the data base. It is also possible that trials
in which support was not the primary interven-
tion were not coded sufficiently to ensure their
identification as having support as a co-inter-
vention. While we continue to be alert to both
these possibilities. it is unlikely that concentrat-
ing on them will vield great dividends.

We are aware, however, of a4 number of tri-
als from which results will be available in the

near future (see table 18.2). At least four of

these trials have already completed recruitment
but cannot yet provide data suitable for inclu-
sion in the overviews (see table 18.2A7). At least
five more trials are still in progress (see table
1.2B?). We are also aware of other trials which
are at the planning stage. As the results from
these trials accumulate, we are likely to obtain
more definitive answers to our questions about
the effects of social support in pregnancy on the
specific outcomes considered in this chapter.

A further explanation for the inconclusive-
ness of the results here presented is that we are
considering cither the “wrong” outcomes, or

that these outcomes are of relevance but there
are additional outcomes to which we should
devote our attention.

If only because of the way in which we
have chosen to present our overviews, we have
implicitly assumed that low birthweight and
preterm delivery are unwelcome outcomes.
This assumption is certainly arguable. Both of
these outcomes are to some extent proxy mea-
sures associated with adverse outcomes for the
child. But there are certainly also arguments
against considering low birthweight and
preterm delivery as adverse in themselves,
unless they are associated with a worse out-
come in the longer term. Nonetheless, in gener-
al, the selected outcomes are associated with
adverse events, and so may provide useful
information ubout the effects of support.

Other outcomes are also of relevance. As
indicated earlier in this chapter, we intend to
review the cffects of supportive interventions
on other clinical outcomes, such as fetal and
infant mortality and morbidity. Inevitably, some
indicators of morbidity will also be proxy mea-
sures (such as Apgar scores, neonatal resuscita-
tion, and admission to special care nurseries).
We also wish to draw on the example of the
work of Olds et al.® on child abuse, and by
Gutelius et al.” on childhood behavior to con-
sider possible longer term effects on the moth-
er. the child, and the interaction between them,
These examples also indicate that we plan to
examine outcomes other than those which
might be defined as strictly clinical. These can
be categorized broadly as health-related behav-
jor (such as cigarette smoking. breastfeeding,
and clinic attendance) and sociopsychological
outcomes (e.g., postnatal depression, satisfac-
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tion with the intervention, involvement by
other family members or friends in caring for
the baby, and doing housework).

These are of interest both in their own
right (as outcomes of the supportive interven-
tion) and also as indications of the possible
mechanisms for the effect of the support. For
instance, does support, by reducing stress and
depression, have some biochemical effect on
fetal growth? Alternatively (or additionally),
does support help to encourage pregnant
women to attend regularly at antenatal clinics,
thereby facilitating more effective clinical
surveillance?

In addition to trying to increase the quanti-
ty and range of information in subsequent
overviews of social support, we also plan to
consider the quantity and type of interventions
being provided. To some extent, we have
begun this process of examining a dose effect
by separating those interventions in which sup-
port is an explicit co-intervention (low dose)
from those in which the support is the primary
intervention (high dose). But we also wish to
take into account the length of time over which
this support is provided. The total or partiul
absence of social support is often a long-term
problem. Hence, it may be unrealistic to seek
to substantially remedy its adverse effects with
a short-term dose of support in pregnancy.
Indeed, it may be argued that offering and then
quickly withdrawing such help may even wors-
en the situation. There may, therefore, be a
case for increasing the dose by continuing sup-
port into early parenthood. The work conduct-
ed by Olds et al.™ suggests that such a dose
effect may, indeed, exist.

It is clear from the above discussion that

Diana Elbourne and Ann Qakley
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the process of overview in this field (as in
many others) is ongoing and (auto)dynamic.
The effects of social support in pregnancy are
as yet unclear, but the wealth of information
which will become available over the next few
years should provide some of the answers (as
well as raise more questions).

At this stage, we can only concur with the
conclusion by Bryce and his colleagues, that
even if the trials fail to demonstrate a benefit,
the cooperation between social scientists and
obstetricians to undeitake this research should
benefit pregnant women in that it promulgates
a more holistic view of pregnancy.” ™
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Study Types of Entry Criteria Numbers | Qutcomes Inclusion Criteria
(papers & dates! Interventions Interventions (for overview!
H
Blondel et al. Qrganization of care | Women attending hospital ! Random (sealed Costs; women's views, Social support
(unpublished) {11 outpatient clinics or envelopes) including satisfaction
Usual care + 1-2 hospitalised with threatened 79 with care; bithweight;
home visits @ week preterm fabor; 26- 36 weeks' | gestational age.
by midwives, gestation, i
|
Usual care for j E 7y
women with i { |
threatened preterm |
labor. ,
— I S G b— AR S e e - . e
Carpenter et al. Emntional support | Women registered in a | Time of prenatal i Nervousness and use of | “Provision of emational
1968 |4} : hospital prenatal L vasits medhication before, support”™ (p. 1049,
Interviews at intervals | clime. | 52 during, and after labor;
t i i
throughout pregnancy, | | i length of labor.
labor, and the puer- ‘ | ;
perium with 1st year | ; |
medical students, : | <
| i |
Usual care. i ! 500 |
SNSRI S SR - - R e e e
Carter-Jessop Preparation for 'women between 32 and 37 5 Random 1 Postpartum attac hment Maternal attackmen
1981 {5} parenthood | weeks pregnant, from | | behavior. Process . . -enhanced by
! private obstetricians’ | | specific pren:im
Enhancement of practices. Primiparae, ! 5 intervention” ip.109).
matemal white, married, expecting : i ! “Mathers encouraged 1o
attachment process. non¢ nmp'hutc-d L “ increase awarencss of
, Pregnancies, attendanc e : } fetal activity and notice
Usual antenatal care. i at childbirth classes, i 5 { haw they can affect their
e Ll e L e e e — b gadiyTed
Cogan and Winer Preparation tor " Childbirth educators. 1 Random I | Parents’ teelings and *Nonjudgmental support
1982 {7} childbirth ! ; ‘ perceptions of events in | for expectant parents”
5 : [ ! pregnancy, labor and (p.241).
Communication ' ' : 22 ! puerperium.
workshop to give ! i |
instruction and | !
practice in listening ? ‘
and responding to | ! |
people's behavioral ! : g
needs. | | ; |
l Usual training. , ‘ ! no |
U St S ? et e e e— = - ___T e e —
Dance 1987 Social suppart Immigrant Pakistani . Alterpate i | Birthwerght, maternal | Antenatal suppoft by
wnpublished) {8 Fwamen from rural } E + physical psychosoual o linkworkers,
Usual care + “link- Fvillages in Azad Kashmis j | 25 health, mtaapartum care,
workers” imimmum 3| and Rawlpindi, with i ¢ neonatal health. know-
homwe visits and 2 | history ot 1 or more ’ 1 + ledge of health. l
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Table 18.1: Characteristics of Trials of Explicit Social Support in Pregnancy (Continued)

well-being and gestation.

1

Study Types of Entry Criteria Allocation to Numbers | Qutcomes Inclusion Criterla
{papers & dates) Interventions Interventions (for averview)
Donovan 1977 [10] | Antismoking advice | Women attending ante- Table of random Birthweight; gestational | “Support . . . needed and
Donovan et al, natal clinics at 3 numbers age: other neonatal contact . . . maintained”
1975 {11} Doctor at each ante- | hospitals; smoking > § 280 measures; smoking in {Donovan et al. 1975,
natal visit giving cigarettes daily; < 35 pregnancy; smoking p.266),
intensive individual years; < 30 weeks' advice; instrumental/
antismoking advice. gestation; no previous operative delivery rate.
perinatal deaths,
Usual antenatal care. 308
Durhant and Preparation for Primagravida couples Table of random frequency of intrapartum | “Relaxation decreases
Collins 1986 {12} childbirth receiving private child- numbers medication. anxiety ., . music
hirth education therapy as an aid to
Chifdbirth education | instruction. 15 psychnlogical and
following textbook by physical control of pain”
Hasid and tape- {p.268).
recovded music during ' ,
conditioning exercises ' “Music . . . provided
and relaxationy common ground for
breathing techniques. | couples to relate with
! each other” (p.270).
Childbinh education Ls
following textbook by ' |
Hasid. i i
-
Elbourne et ai. information feedback/ | Women < 34 weeks’ Random i Women's feelings of Hypothesized that [wamen
1987 [15] sharing gestation registered for tconsecutively | satisfaction, being holding their own
Elbourne 1987 [13] antenatal care with 1 numbered, sealed informed, anxious, obstetric notes) would
Women held sole vbstetrician in a opaque envelopes) 147 confident, in control; feel “less anxious, mote
obstetric record from | peripheral antenatal father's involvement; confident, mose in
registration until 10 clinic. depression; health. contro! . . . and would
days postpartum. related behavior; find it easier to
analgesia/anesthesia; communicate with staff”
Women held usual 143 made of delivery; length | (Elbourne et al., p.613),
cooperation cards. of fabor; binthweight;
% : gestational age; [
, | administrative effects.
. . SO GO e
Ellis and Mewat Preparation for Pregnant women planning Random f Breastfeeding at 1 and “Encouraged to telephone
1984 [16] parenthood to breastfeed; able to i three months; use of nurse chinician for
communicate in English: Z semi-sofids at 3 and support” ip.1481
Nurses educated about | cohabiting; resident in | . 62 six months.
hreastfeeding. Mothers | urhan toll-free zone. | ! i
given in-hospital f !
assistance by nurse ‘
clinician and prenatat : I ;
breastfeeding classes, ' | ;
and encouragement to | : 5 !
telephane for support, | | I !
and postnatal help. : ; ’
Nurses educated about i f 60 : !
breastfeeding. Mothers ! l r {
given in-hospital f | : |
assistance by nurse { | | |
Field et al. 1985 Information feedback/ | Women referred for i Random [ Anxiety; fetal activity; ‘ ~Attempt ., . to
{171 sharing uitrasound assessments i 1 maternal sleep: obstetric | alfeviate pregnancy
ot gestation, ; : and postnatai complica- | anxiety” (p.525).
Women viewed ultra- , {20 tions; neonatal behavior. |
sound menitor and given t I !
running descriptions. f ‘[ [
Women told about fetus’ { % 20 |
i Q‘
-t

214
ERIC

Aruitoxt provided by Eic:

19

Statistical Findings: An Overview of Trials of Social Support Di;ring Pregnancy



=

O

E

Aruitoxt provided by Eic:

Interventions

Table 18.1: Characteristics of Trials of Explicit Social Support in Pregnancy (Continued)

Study
{papers & dates)

Types of
Interventions

Entry Criteia

Allocation to

T {nternventions

L

Numbets ‘ Qutcomes

inclusion Criteria
for overview)

RIC

Fischer et al.
1972 {18]

Proparation for
childbirth

Coune on psycho-
prophylactic methad
ot prepared childbinth.
Two sessions with 6
couples atatime.

Usual care,

: Primiiparae.

i
J
|
I
!

1

Flint and
Poulengeris 1987
{19]

Gutelius ot al.
1977 120]

Heins ef al. 1486
{22

Heins et af.
tunpublishexd |2 31

Kehrer and Wolin
1979 {27}

Crganisdtion of care

! )
CrRnow your midwife’

| care. Teamof 4 mid-
: wives throughout
i pregnandy, labos, and
£ puerperiunt,

Noimal hospital care.
Preparation tar
parenthood

Project nurse from 7th
maonth of pregnancy.
Rautine health care
and counseling on

| preparation for infant

|
!
.
!
|
!
i
|
I
i
i
!

e ——— —

By £OD

1
1
1
1
E
|
|
1
E
|

: +
i !
i

! '
i i
!
i

Tancn of low obstetric risk | Random (sealed 1

enrolting for full
! consuitant antenatal and
i delivery care.

!

|
i
i
i
i

EO IR

CUnmarried prinugravidae
ages 1518 betore 7
Fmonthe’ gestation

\

i

v

I and continuity of cate |

% for 3 years

1

i Usual prenatal care.

| One visit neonatally.

e
i

Social support

i intensive antenatal care

© from nune/midwife in S
‘ regional low birthweight
- clinics; social support
i and stress reduction;
' increased number of

U visits: assessment of

I cenvix: education re

I signs of preterm

' 1abor and on health-

' related behavior,
emphasis an weight
gatn; continuity of care,

§ Usaal antenatal care tin
t igh-risk clinic,
e

Income support

Negative income fax (1e.,
tamilies rocenved wice

‘[ maonthly payments when
previous month's

{ earnings bekny
“treak even” fevel

!
5
£ No negalive Income tax.

4
| < 70 wewks' gestation,

I previous low irthweight

s baby: > 10 <m Creasy rish-
! sCOring system; free of

! medic al or obstetric

I complications (8.,

. hypertension, renal

I disease, dabetes, or
, multiple pregnancyl,

!
i
|
!
i
i
i
i
i
|
|
|

| Reswdents ot low-income
neghborhoods, Black
head of household; at
least 1 dependent

< 18 years.

i
|
|
|
|
|
!
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i
1

S
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‘ .
numbers

Random (computer. |

generated random
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. to telephane calf from
1 of Stertiary
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-+ -+
+
1
i

l
1
I
[
1
|

U Rarkkom (using Watly-
. Contisk atlex ation
model)

199

h

41

503

44948

48

31,2

1028
256

™

148

i
|
1

Length of labor;
analgesia in labor,

~Emphasized that martyrdom
was not the point” ip.38).

“Stress hushand
participation” (p.40).

N S U

!

Clinical detaits

inc fuding binthweight:
gestational age: length
of labor; use of
analgesia and
anesthesia; made of
delivery; mothers’ views.

ftant and muaternal

© behavior.

i

Birthw eight; gestation
at delivery: maternat

T oweght gamn

Binthweight

P . ————
|
'
¢
t

i
t
i
|
P

4 -

*Mothers will experence
greater emaotional
satisfaction.”

ke g e e s

“Counseling and
antic ipatory guidance”
p.294),

“Freguent contact” ip. 2961,

*Socral support and stress
reduction” .

“Income maintenance
progiam to end aurage
increased utilization of
prenatal care” (p.4401.
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on s tal behavior”
1457

o

i
'
'
i

Families
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Table 18.1: Characteristics of Trials of Explicit Social Support in Pregnancy (Continued)

Study Types of Entry Criteria i Allocation to Numbers | Outcomes tnclusion Criteria
{papers & dates) Interventions f Interventions {for overview)
|
Lilley and Forster Ants-smoking advice | Smokers (> 1 cigarette Simple random in Smking int pregnancy. “Individual counseling”
1986 {29} per day! at first ante- hlocks of 8 {p.3011,
Including advice and | natal visit; < 28 weehs' 77
booklets at first ante. | gestation 1 *Reinforcing advice . .
natal visit plus additional encouragement
reinforcing letter after ... home visit™ (p. 310,
2 weeks and home visit }
further 2 weeks later.
Usual antenatal care, 74 ! !
S NS U T Y S S S
Little et af, 1984 Intormation feedback’ | Wamen with BP > 135/ 1 Sequentially Antenatal hospital “Extend relaxation
{30] sharing 85 mm Hg at 2 admission; length o achieved in biofeedhack
successive antenatal I antenatal stay; blood and relaxation sessians to
A. Relanation training. | visits : i8 pressure in fate strosses experienced in
l Pregrancy; pFegnancy everyday life” (p.865).
B. Relaxation training ; 18 ! outcomes,
and biofeedback, | &
C. Usual practice, | 24 ;
- S e LI TSRS § . . 4 [ PRSI SR -
tovell etal, 1986 Information feadback’ | Women attending hospital - | Random onsecutively i Women's feelings of “Communication . . women’s
1321 sharing antenatal « linic ot 1 I numbered sealed © satistaction; sense of choees™ (p.1)
Lovell et al. 1987 obstetrician. U envelupes) i contral; communic ations )
{334 Women held sole ! 115 with staff; father’s "Encourage information
Elbourne 1987 (31] | obstetric record from i involverment; health- sharing and increased
registration to delivery. ! i related behavior; participation in decision
i : chnical outcomes such making.
Women held usual (o- ' 120 as birthweight, gestation,
operation cards 3 intrapartum anesthesid,
: length of fabor, mode of ;
I delivery; administrative I
; ! effects, ‘
BV SO P e mie e et e e — e e i e e e . S [ S _..._.T,,,, e e s ae e e ,.»_.‘\. -
Qakley et af. Soxctal supprernt Previous low birthweight . Random hy central 7: Birthwenght; gestational E Saxcial support to
(unpublished) {37] haby twithout major mal. ctelephone alfocation ) age at delivery; maternal | “influence mother's
Sexial support includ- | formation, multiple ‘ P2yt f maternal and infant I physical and mental heaith
ng home visits by pregnancy, or elective . | 1 morhidity: maternal tantenatally and post-
midwives, and deliveryl. Fluent ' ’ - pavchological condition | natallys, affext process
telephaone calls to Enghish-speakers. ‘ i opostpartum, and & of labar and delivery
women and 24-hour " satsfaction with care i and Increase women's st
“hathine” to midwives, 1 : ’ i contidenc e ghout mothering.”
! Usual antenatal care. | bas
. T T 0 V0 e e e
Olds et 4l 19804 Sl support ! Primiparaus women esther+ Stratitied by marntal ‘ Obstetrical Tatxx and 1 "Appraciation for the full
{38] 1 < 19 years or angle © o atatus, face, geograph- oneonatal details: use of ] set of stressful family
Olds et al, 19860 A Control (00 senvices parent or fow socio- Cacal regions. 90 - health services: health | and community influences
139} provided through | economic status: < 25 o Assignedd o random o habitvingluding diet I on women's health habite
Olds et al un resedrch projects. | weeks” gestation, . Wonmen drew asagn- ©oand smoking: gestational | and behaviors” 1p. 161,
presst {40] ment trom deck of Coage at delivery; birth- !
B Free transpontation cards, Decks recan- 44 . weght. i "Home visdation by nunses

| © should be an eftective
means of . . responding
flewibly to the stressful
10k " L hife circumstances with

: - which socatly disadvantaged
. women must contend” (p.17),

stituted perodically
to aver-represent
treatment with
smaller number of
subyex te tas ffron’s
higsexd coin designs,

and regular prenatal
and well-chuld care

oA B dus e
honwe visitor dunng
pregnancy.

© ~Parent education. enhance-

_ ment of the women '« intormal
i ' SUPPOT svtems L L to

. emphasize the strengths of

- the women and their tamilies”

I o A
: 2\.: s’

. As (O plus nurse
home-yisitor until
child reaches 2
years of age
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Table 18.1: Charact._ristics of Trials of Explicit Social Support in Pregnancy (Continued)

Study Types of Entry Criteria Allocation to Numberns | Qutcomes Inclusion Criteria
(papens & dates) Interventions Interventions tfor overview)
Reading et al. Information feedback/ | Primiparae having seal- Random Attitudes to scan, about | ~Scanning . . . informative
1954 {43] sharing time ultrasound at pregnancy, about fetus, | and emotionally rewarding
Reading et al. 10-14 weeks, Caucasian, tespecially anxietyh: when spexific and
1982 {41} High feedback—shown in stable relationship; 67 health related. detailed feadback made
Reading and Cox | screen and given feed- | ages 18-32; without available to mother” (p.59).
1982 {42} back about size, shape, | history of miscarriage,
Campbell et al. and movement, infentility, or risk of “Enhances awareness al
1982 {1} congenital malformations. fetus” (p.60),

Low feadback—mot 62 |

shown screen, global “Shor-term effects on

evaluation of progress. t anxiety levels” (p.2391,

i
Y GNNRUURNIIY SIS _— e e i e RN, S
Reading and Platt | Information feedbac k/ } Htgh risk populauon Random Amtudos to scan, ”Psyc hnlogi( impac! oi
1985 {44} MITING i about pregnancy. about | technology . . . concern
I fetus (especially stressful effocts”™

High feedback . iR I anxiety). (p.807).

ultrasound—saw screen !

and nurse indicated | | i “Anxiety levels™ (p.910).

features visualized, ) )

Low feedback ] 8 l !

ultrasound—not shown 1 ! i 1

screen, global i ‘ ‘ ;

evaluation. | 1 | !

Fetal monitoring —non- i i 1! ‘ [

tress or contractions ' i !

stress test using external | | i |

fetal heart monitor. % ; 1 i

Video control—shown i ‘, T ‘

ultrasound record that | : : !

they were aware was '; . L ; i

not 'herr own, | : ! !

R SR S T - ,,..7.. . S P T T . - - T-- o - e m eeem e
Reid et af. 1983 ; L Orgarnaation of care Women referred by GP | Random with % 1 Obsetric mohdity and § To deal with “failure of
{45] | : from Easterhouse area | stratific ation ! montality; bithweight: | communication and lack of

Community antenatal | for delivery at Glasgow i 1) ¢ intrapartum anesthesia | contmuity of care”
clinic. “ Royal Maternity Hospital. ‘ and analgesia: Cop b

I ‘ : | . instrumental/operative |

i Routine hospital semce ; 100 i delivery rate; pattern ;

i H : 1 of usage of dinics: ‘

‘» financial effects; ‘

i x ; communication;

i [ ’\ | women's perceptions :

| i ', | of pregnancy and child-

| ; j i birth and reported 3

l | { ! I management of fiest 3}

: ' [ ' months of intant lite
s T e el S o e - N .
Runnerstrom 14969 ()rgmnmtmn otcare | Women (eded Casenote numbers ©oPrenatal vasits; i Feel full-ime nurse-

{46] ! Feuncomplicated” attending | analgesia and ’ midwitery service with

; Obstetric care grven by ! large training bospital, ©anesthesta; length ot commitment to patent and

(1) nurse nidwives | TSH I labor; bithweight: b tamily ¢ an provide more

; 12) obstelric residents. | HXI5 1 mode of delivery: | integrated and consecutive

! i complications; condition, ¢ are, combarting
1 : ! of baby. 1 fmgmenmtmn (p 411
————— - - - + . - - “ T- . - - o ...I PR ———— m —
Sammans 1984 i Preparation tor U Women attending Lamaze  © Random designation ¢ i Use ot music durning U eUplifting effects of
147} hildbirth { childburth classes Lot d comecutive ! fabor; perceved effect 1 music arise from music’s
i Eo(lass series . of music. | ability to promaote inte-
fxposure 1o taped i 24 ! ! personal relationships, to
music during active : facititate achievement of
rehearsal of breathing | ‘ , 1 self-esteem, and to energize
patterns. ; i and bring order through
: | i thythm™ (p. 266,
Usual antenatal classes. I 30
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Table 18.1: Characteristics of Trials of Explicit Social Support in Pregnancy (Continued)

Study Types of Entry Criteria Allocation to 1 Numbers | Qutcomes Inclusion Critevia
(papers & dates) Interventions Interventions ( {for overview)
Sexton and Hebel | Anti-smoking advice Smokers of at least 10 Random t Smoking habits; preg- ~Assistance with smoking
1984 {21} Cigarettes per day at ! nancy outiomes: birth. cessation . . . support”
Hebel et al. 1485 | Staff assistance with | beginning of pregnancy: | 463 weight; gestational age: | (p.919).
{49} smoking cessation, At | < 18 weeks gostation. | intrapartum anesthesia
least 1 personal vist ! and analgesia; mode of
supplemented by ’; ’ delivery; length of fabor,
frequent telephone | \
and mail contacts. i
Encouragement through |
information, support, ‘ E
practical guidance, [ .
behavioral strategies. i '
Usual antenatal care. | . 472
e TEFE . -,‘_ . N o) 4 F RS S e
Shereshefsky and Preparation for I “Normal™ women and Random ) Emotional disturbance “Counseling service™
Lockman 1973 150] | pregnancy/childbinhy | their husbands during ‘ in pregnamcy; physical p.151)
parenthood é tirst prognancy : complications in preg- " ,
i : nancy and childbirth; l)st&jd fo emaotional
Soc ab work; ! \‘ ¢ refationship between needs of pregnant wonten
counseling service. : hushand and wite in the | 404 their tamilies
i ) pregnancy. p.152.
Control, ‘ ; ’
P SO e 4 .- . —
Spence Cagle 1984 | Preparation tor I Couples paricipating Randons . Carng relation- ~Aimed at couple inter.
{51} pregnancy in Lamaze (lasses, ! inventory: furdamental personal needs tor
' ' interpersonal relations control, affection, and
In-tlass homework ! . ! orientation behavior, inclusion” (p.561,
aimed at couple. : !
Interpersonal neexds ‘ :
tor control, affection, | :
and inclusion during -
pregnancy. f {
Usual Lamaze classes, | ‘
R S - — 4 . e 4 . . R . . -
Spencer and Morris | Sacal support © Women at increased risk Random Bithweight: outcome of | “Sacial support service.”
1986 [52] ; of having leny birth- pregnancy; gestational
Spencer ef al. | Offer of famidy worker, . weight baby registering | 655 dge; intrapartum anal.
{in press) (53] Client-centered Coat 2 maternity units in gesia and anesthesia:’
approach. - South Manchester. length of labor: mode
; of delivery.
Isual cdre. 6l
- L e - o B S .
Spira et al, 1981 Organization of Cave ) Pregnant women at high Random Proterm delivernes: “Continuity o care at
{54} | rish ot poor oute omes, ; bitthweght, death, home, not by strangers i
Domiciliany care by 1 “pathological 454 antenatal admisyion, hospital.”
nucdwives, pregnandses”. Operative/
insteument
Usual cate delivery rate. R R
Sweeney et al, Nutritional xdvice : Able o communicate in Randum iEfran’s ' Maternal protein and “Providing individual ¢are
1985 {5¢6) i English: tree of pre- brasexd coin desigm calorie intake and according to the spe it
Individual nutritional | existing medical b within pre-gravid 32 maternal weight gainain | neds of each unique
advice based on Higain' » disorders: not private { weight, and weight late pregnancy. Ante- mather-infant unit”
formuta trom Montreal | patients of teenagers; [RIGEG RS B natal, intrapartum, and {21501
Dot Dispensary - Foangletons, { weeks, strata postpartum maternal
prescrption and | complic ations; infant
counseling. | hirthweight and
" { gestation at delinvery
Usual care. ‘ I 21
|
|
|
! i '
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Table 18.1: Characteristics of Trials of Explicit Social Support in Pregnancy (Continued)

Study Types of Entry Criteria Allocation to Numberns | Outcomes Inclusion Criteria
(papers & dates) Interventions Interventions {for overview)
Wiles 1984 {57} Preparation for breast- | Primigravidae; > 12 Randomly assigned Breastfaoding; maternal | *Anticipatory guidance . . .
feeding and parenthood | woeks' gestation; taccording to the perception of infant, for assisting parents”
planning to breastfeed; class in which they p.25h,
Breastfeading education | attending childbirth were enrolled! 20
class. education classes;
vaginal delivery; no
Normai childbirth medical complications; 20
preparation class, gestation at delivery
3641 weaeks; 5 minute
Apgar > 7; normally
formed.
Yanover et al. Organization of care Parity 0, 1; 19-35 yaars Random Lenyth of tabor; “Endeavor to respond to
1976 [58] old; fow risk medicatly; analgesia; anesthesia: wishes of numerous
Family-centered care 1 2th grade education; 44 mode of delivery: length | families to enhance family
mainly postpartum but | parents living together: of hospital stay; participation . ..
including continuity of | father prepared to attend complications in mother | collaborative perinatal
care from prenatal antenatal classes . or baby, .., continuity of care.”
classes.
| Traditional care. ! 44 y l
R v SO SN USRS SRR VRNERTS SNEESTEE RS PR
Yauger et al. 1972 | Organization of care Residents of spexified Random Health knowledge; . “Family<centered care .
159} areas; 1-8 months 1 tieaith bebavior; " identific ation of problem
Family-centered cate; | pregnant; at least ! | 30 health status. | and needs of family and
L nursing service. child < 5 years. i z 1 provision of appropriate
! identifying peablems 1 ; | service for every member”
E and needs of family ! ‘ t {p.3201.
| and providing ] ! l
{ appropriate care. i | |
i Minimum of 4 home ; “ §
! visits, 1 | i
! ‘ < i
:[ Usual care. t 3 ! '
e v e P, 1‘. s — [ PR .T . . JE— e e e e - __*__...__ ——— 1ttt e s A ——
Zimmermann- | Preparation for ! Married prinuparae ages i Random : Anxiety; pain; condition { “autogenous training . . .
Tansella et al. i chidbath : 20-15; no physical ’ Lot baby, including i effects of deep relaxation
1979 {61} f abnormalities. | | i ithweight; analgesia; ]1 diametrically opposed 10 ..
Dofcetta et al. . Prenatal classes ‘ 14 * fengthoof labor: mode 1 anxiety . . related to
1979 {9} . including autogenous ‘ ! of detivery. [ feelings uf calmness”
11 lraining——deep ‘; | i p.277)
| relaxation. f ‘ '
| Prenatal classes nclud \ 20

| ing specific gymnastic

i ONBICises,
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Table 18.2: Uncompleted Trials of Explicit Social Support in Pregnancy

Principal investigator
and place

A. Recruitment Complete Awaiting Data Analysis and Report(s)

Nature of the intervention

Sample

Allocation

Qutcomes of intervention

———— PO Cdmima w em iee e man sl meel h ime e aa s miacs e o mme el . G SR - - A
S, Elliott Sacial support-education First. and second time Week of clinic enroliment incidence of psychiatrie disorder, espoeciaby
T. Leverton groups ted by psychologist mothers (v = 2000 pastnatal depression; psychological well-
Londan, England or health visitor being; use of support networks; bithweight
B e I it = LICIU R ST R PR e e i e e e ey
§. King Supportive antismoking Smokers attending first ante- | Random Number of cinarettes smoked; mother's
J.R. Eiser advice reinforced by natal visit (v = 300) cooperation
Bristo!, England {28] counseling and blochemical
testing at home
C. Larson Prenatal home visits by (v = 1,548 Random Health and social status of mather and child
Montreal, Canada community health nures 10 3 years postpartum, childrearing attitudes
and behavior of mother
e e = e USRS SR e e e e e
]
K. Scott Enhanced maternal care Women with history of low Stratified random . Patient compliance and behavior change;
Nova Scotia, Canada {48] trom physical and lifestyle birthweight delivery antenatal referrals; obstetric intenentions;
assessment by compunity (v = HL57 hirthweight; siflbirthe; NICU admissions;
health nures infant martality, morbidity
B. In Progress
Principal investigator Nature of the intervention Sample Allacation ;. Outcomes of intervention
and place i
— U VU U S e e

S.Ng
New York, LLS.A,

F. Stanley
R. Bryce
Perth, Austratia |55}

§. villar

£. Kestler

Latin Anterica
(Argenting, Brazil, Cuba
Guatemala, Mexico)

C. Hobel
R. Bemis
fos Angeles, ULS.A, [25.20]
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service referral

Intense renatal ¢ are including
woekly viag, pelvic
examination; education on
self-palpation: home uterine
COMraction monitor; soial

Soctal support via home
visiting by micwives

History of preterm detnory,
stitthirth, or spantancous

abortion » 20/52; age < 16,
> 35: registeredd for prenatat
care betore 16/52 (v = 4l

Any of the tolfowing:
previous preterm birth;
perinatal death; spantaneous
mid-trimester abortion: > 3
firat trimester abortions: APH.
low bitthwenght (v = 20000

= -

tHome visits by trained
women (including nurses,
w11 workers, and fay
waorkers) to provide personal
and family suppon, health
education, and use ot sxial
and health services

Pavchosocal support/socal
WOTK 10 1eduCe stress

Women attending
spnecified antenatal clinic
before 20752, without
important <inical problems,
but having 1 or more risk
factors: previous low
birthweight birth; age < 17
malnutrition: low income,
mternal education, Tack of
supiport (v = 2OKh
High-rsk women in 5
expermmental chinics

Stratitied randomization so
that equal numbers !
assigned to each treatment
at any paint in time ‘

Computer-generated random
nuntbers 0 blocks of 4

Random, stratitied by center

Random assugnment of

clinics to experimental

or ¢ ontrol status, then
random assignment of high-
risk women within 5
espenmental chines to 1 of

S mterventions—-1 of winch
18 suppart

Preterm delivery; stiflbirths, spontaneous
abortions in 2nd or 3rd trimester: hithweight

Proterm delivery: birdiweight: cost: anviety';

sl suppott; foc us of control; conduct of

labor

TUGR, LBWT, preterm delivery; maternal
werght gam; obstetri interventions, fabor
complications, breatfeeding, neonatal

morbidity : use of health and socal services:
satisfaction; support; porpartum depression

Gestational age at deliveny ; bisthwerght
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Figure 18.1: Effect of Social Support in Pregnancy (as An Explicit Co-Intervention) on
Preterm Delivery Rate (< 37 Weeks)

Study Expertment Control Log Odds Ratio Graph of Log Odds Ratios
N (%) N {To) (35" Confidence Interval) & Confidence Interval
o 1 5 1 2 10

8londel, B. wnpublished) 14/79 (1772 11/73 (15.07 1.2 e
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(0.40-2.56) " e
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Figure 18.2: Effect of Social Support in Pregnancy (as a Primary Intervention) on
Preterm Delivery Rate (< 37 Weeks)

Study Experiment Control Log Oxdds Ratio Graph of Log Odds Ratios

N ol N () 95% Confidenc e Intervaly & Confidence Intenal

(11 ] K 1 2 10
Qakley, A, wnpublished) 34243 (1399 33/243 (13,58 1.04 N
e S o e We2-17h . _ _ - _
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e — . e e e —_ e WTRSY) . I .
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Dance, §. unpublished) 3/25 (0.0 4725 (16,001 130 e L
. - e e e _ ERORIEHE LIS - I
Typical (xids Ratio 103 }
(95% Contidence Interval) (€.78-1.37
Figure 18.3: Effect of Social Support in Pregnancy (as an Explicit Co-Intervention) on
Extremely Preterm Delivery Rate (< 33 Weeks)

Study Experiment Cantrol Log (xids Ratio Graph ot Log Odds Ratios
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(01 | 5 1 2 10
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Figure 18.4: Effect of Social Support in Pregnancy (as a Primary Intervention) on
Extremely Preterm Delivery Rate (< 33 Weeks)

Study Expetiment Control Log Ockds Ratio Graph of Log Odds Ratios
N (%) N (%) (95% Confidence Interval) & Confidence interval
01 1 5 1 2 10
Oukley, A. tunpublished) 13/243 (5.35) 13/243 {5.35) 1.00
(0.45-2.20)
Spencer, B. ot al, (1986) 9/603 1,49 11/581 (1.89) 0.79 ‘
o o (0.32-1.90)
Dance, |. (unpublished) 425 {8.00) 1/25 14.00) 2.00 "
{0.20-20.20) M
Typical Odds Ratio 091
{95% Counfidence interval) (0.18-4.56
Figure 18.5: Effect of Social Support in Pregnancy (as an Explicit Co-Intervention) on
Low Birthweight Rate (< 2500 g)
Sudy Experiment Control Log Odds Ratio Graph of Log Odds Ratios
N (%) ~ (%) {95% Confidence Interval} & Confidence interval
o0 1 5 1 2 10
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Lovell, A. et al. (1986 5/95 {5.20) 11102 {10.78) 0.48 e o e
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10.78-1.86) )
Donovan, L W. (1977 27263 11020 20,289 9.00) e -
(0.66..2,04)
Zimmerman-Tansella, C. etal. 1/14 7.4 o 5.0 146 SN SPATR
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Figure 18.6: Effect of Social Support in Pregnancy (as a Primary Intervention) on
Low Birthweight Rate (< 2500 g)

Study Experiment Control Log Odds Ratio Graph of Log Odds Ratios
N (%) N {%a) {95% Confidence Interval) & Confidence Interval
1 Al 5 1 2 10
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Figure 18.7: Effect of Social Support in Pregnancy (as an Explicit Co-Intervention) on
Very Low Birthweight Rate (< 1500 g)

Study Experiment Control Log ( Xids Ratio Graph of Log Oxdds Ratwos
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Figure 18.8: Effect of Social Support in Pregnancy (as a Primary Intervention) on
Very Low Birthweight Rate (< 1500 g)
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\ (ol , (s 5e. Conndence Intervah & Confidence Intenal
01 1 .5 1 J 10
Heim, H. C. et 3l tunpublishedi 26633 (3.4 10/632 4.67) 074 4. ]
gL

(W.42- 128
—— e e e s —— — e — e R o SN S R
Qakley, A tunpublished) 4/243 e /343 (3.7th 0.45 4

W15-1.37)
Spencer, B. et al. 11986} 5603 0.8 6581 a0 080 "

H0.24-2.63 h
S e e e T - B .
Typical Odds Ratio (69 4

.43 1o '
Diana Elbourne and Ann Oakley 223

207



Inbibition of Preterm Labor:
Is It Worthwhile?

Marc J.N.C. KeIrsg, M.D.

INTRODUCTION
For a normally formed infant, there is no
greater risk than to be born too early in preg-
nancy. The transition from fetus to newborn is
a hurdle to survival that is more than 100 times
higher for the preterm infant than it is for the
infant born at term.'* Yet, there is a lack of
understanding of the mechanisms that initiate
labor too early in pregnancy, and there are
large deficiencies in our ability to foretell and
timely recognize them. Failure to understand
and prevent preterm labor has made clinicians
turn their attention to means and methods that
could stop it in time to prevent its main conse-
quence, preterm delivery. At first glance, they
appear to have been extremely successful in
doing so. Most of the approaches introduced
in the past few decades have shown such high
success rates in the initial reports documenting
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their use that one would expect the problem of
preterm labor to have been resolved many
- years ago (see table 19.1).

This, however, has not happened. Nor
have all of these treatments disappeared from
the obstetric armentarium. On the contrary,
some of them have been supplemented with
other treatments in the hope that two unvali-
dated treatments will be better than one. Thus,
‘the term tocolysis, introduced by Mosler in
Germany in 1904 and now generally accepted
- as synonymous for inhibition of labor, gave rise
to the term Zusatztokolysis to refer to the vari-
ety of treatments that are added to either aug-
ment the effects or counteract the side effects
of tocolysis. In addition, new drug treatments
continue to capture the imagination of clini-
cians desiring to solve the issue of preterm
labor once and for all. The introduction of
these new treatments also continues to follow
the traditional pattern in which enthusiasm for
the treatment seems to be at least as com-
pelling as evidence that it works.

WHAT MAY OR MAY NOT BE WORTH INHIBITING?

Preterm delivery and preterm labor

There is a widely held misconception that
resolving the problem of preterm Jabor will
resolve all of the problems associated with
preterm birth. This is not so. Studies which
have examined causes of perinatal mortality’ ©
have shown that more than 50 percent of that
mortality is due to fetal death before the onset
of labor, or to lethal congenital malformations,
or both. These infants account for 12-15 per-
cent of all preterm births, but for 60-65 percent

of the monrtality associated with preterm birth.!
None of that mortality would be affected by
abolishing preterm delivery, and none of these
preterm labors are worth inhibiting.

What applies to mortality also applies to
morbidity, This is emphasized by the fact that,
currently, about one-third of preterm deliveries
in singleton pregnancies do not result from
spontancous preterm labor. They result from
deliberate obstetric intervention to end pregnan-
cy because the obstetrician believes that the
risls of a continuing pregnancy to mother or
fetus have become unacceptably high.'* The fact
that approximately half of all preterm births are
associated either with twin pregnancies (10%),
with fetuses who died before labor or have
lethal malformations (10-15%), or with elective
obstetric intervention (25-30%) is rarely empha-
sized in the literature. This may, in part, explain
the failure of many preterm prevention pro-
grams to lower the (crude) incidence of pre-
term birth. It certainly emphasizes that, for about
40 percent of preterm deliveries, inhibition of
labor is not only superfluous, but harmful.

Also readily forgotten is the fact that spon-
tancous preterm labor and delivery are often
associated with clinically significant maternal
and fetal pathology. In comparison to birth at
term, preterm birth is associated with a much
higher incidence of inadequate fetal growth,”
prelabor rupture of the membranes,® placenta
praevia,” placental abruption,” fetal congenital
malformations,’ and severe maternal disease.”"
Studies which have specifically addressed the
incidence of maternal and fetal pathology in
spontaneous preterm birth*™ have indicated that
about half of all singleton preterm births that
result from spontaneous preterm labor are asso-

207)

Inbibition of Preterm Labor



ciated with such pathology. Often that patholo-
gy is the very same pathology which, in the
absence of preterm labor, leads the obstetrician
to artificially end pregnancy, either by induction
of labor or by elective cesarean section.’

All of this suggests that, in many instances,
nothing can be gained, but a great deal can be
lost by inhibition of preterm labor and delivery.

Preterm labor and preterm contractions
Judging whether labor has started or not is
by no means easy. Predicting whether it will or
will not lead to delivery can be extremely diffi-
cult, as witnessed by the high “success” rates of
placebo “treatments” in stopping preterm
labor.” Lack of precision in the diagnosis of
labor would create no problems if one could
await the signs and symptoms that invariably
clarify the diagnosis. Signs of steady progress in
descent and dilatation may be useful to prepare
for delivery. They are not very helpful, howev-
er, if delivery needs to be averted and if labor
itself is undesirable and needs to be stopped.
The more advanced labor is, the more difficult
it is to stop. On the other hand, the less
advanced it is, the more likely it is to stop of its
own accord without any tocolytic treatment.
Successful inhibition of preterm labor,
therefore, depends on early and accurate diag-
nosis. Early diagnosis, however, particularly
diagnosis based on uterine contractions, is
notoriously inaccurate for predicting whether
preterm delivery will occur or not. Some' have
even suggested that this diagnosis may be erro-
neous about 80 percent of the time. We recent-
ly found that 31 percent of women who came
to the delivery unit with preterm uterine con-
tractions could safely return home undelivered

Marc Keirse
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and without specific treatment. Several authors
have attempted to improve upon the classical
diagnostic criteria by measurement of hormone
levels,*" assessment of fetal breathing move-
ments,’*’* measurement of prostaglandin
metabolites,'” or assessment of thromboxane
excretion.” Some have attempted to forestall
the problem by serial cervical examinations in
pregnancy,”® by antenatal monitoring of uter-
ine contractions,?-# or by screening for the risk
of preterm delivery.* Some of these approaches
have resulted in the administration of labor-
inhibiting drugs to more than 40 percent of
low-risk pregnant women,” demonstrating that
the best results of treatment are obtained when
there is nothing to be treated.

It is fair to conclude that, despite all of
these attempts, the diagnosis of preterm labor
has remained as problematic as ever. This has
immediate consequences for the inhibition of
preterm labor and for assessing the effects of
tocolytic treatments. In many instances, appar-
ently progressive preterm labor will stop irre-
spective of whether or not any treatment is
instituted. The finding that uterine contractility
is suppressed does not necessarily mean that
treatment has been effective, nor does it neces-
sarily mean that delivery will be postponed to
an extent that is clinically useful.

Numerous criteria have been applied to
describe “successes” of one treatment or anoth-
er (see table 19.1). Some of the most common-
ly used treatments relate to temporary arrest of
uterine contractions, number of hours or days
gained before delivery, number of deliveries
delayed until 36 or 37 weeks' gestation, num-
ber of infants weighing more than 2500 g at
birth, and increases in mean gestational age or
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mean birthweight at delivery. None of these
outcomes are of great relevance to mother and
baby unless they are accompanied by an
increase in the number of survivors or by an
increase in the quality of life for the infants and
their mothers.

Early and late preterm gestations
. Preterm is internationally defined as less
than 37 completed weeks (259 days) of gesta-
tion,”-# but inhibition of labor is not equally
useful at all gestational ages that are character-
ized as being preterm. Cut-off points drawn for
demographic and public health reasons, particu-
larly when they require international consensus,
have a tendency to follow the reality of clinical
practice at a safe distance rather than to light
the way. This has been emphasized in the past
by the expression prematurity, originally
defined as a birthweight of 2500 g or less30 and
later defined as a gestational age of less than 37
weeks," which was abolished and replaced by
preterm®* long after it had become obvious
that “born too early” does not mean the same as
“born too small" and that two different defini-
tions of the same word are not very helpful in
distinguishing these two situations.

The incidence of preterm delivery increas-
es with increasing gestational age up to the
cut-off point at 37 weeks. From the limited
data that are available on geographically
defined populations, less than one-quarter of
all preterm deliveries occur below 32 weeks'
gestation.* "

It is particularly these deliveries, gencerally
referred to as being very preterm, that present
the greatest challenge. It should be realized,
however, that these births also form a very het-

erogeneous mixture. This is exemplified in table
19.2, which summarizes some of the data on all
infants with a gestational age of less than 32
weeks who were born alive in the Netherlands
in 1983.* Even in this category (0.6% of all
births in the country in 1983), which would
seem to be the one most likely to benefit from
inhibition of preterm labor, 15 percent of births
(excluding stillbirths) resulted from deliberate
obstetric intervention to end pregnancy and
another 44 percent followed prelabor rupture of
the membranes (see table 19.2).

Thus, the following statements appear to
be true. First, the majority of preterm deliveries
occur at gestational ages that are advanced
enough to offer little potential for improving
infant outcome by prolonging the pregnancy.
Second, even at gestational ages at which the
infant might theoretically benefit from prolon-
gation of pregnancy, many other factors need
to be taken into account if that theoretical ben-
efit is to be matched by a real benefit. If deliv-
ery can be postponed or pregnancy prolonged
for a duration which is thought to be clinically
significant, it does not necessarily follow that
the outcome for the infant will be improved. In
addition, drug treatments that are powerful
enough to suppress preterm labor effectively
are bound to have other effects on the mother
or the baby, some of them undesirable, that
must be taken into account.

The conclusion of all of this should be
clear. Emphasizing the uterine relaxant effects
of tocolytic treatments, without considering
what is gained in terms of quantity and quality
of survival and without considering the possi-
ble hazards to mother and baby, is ncedlessly
naive.

Inhibition of Preterm Labor



Assessment of the effects of tocolytic drugs

A large number of tocolytic agents have
been employed for the inhibition of preterm
Jabor. Not all of these are still relevant, Table
19.3 lists those that were reponted to be in use
in the literature of the past 10 years. Some of
these, such as antibiotic treatment® and oxy-
tocin analogues,” have been recent introduc-
tions that will require validation before being
introduced into clinical practice.”* Others, such
as ethanol, have been used for many years,"
but are now mainly of historical interest as wit-
nessed by the results of questionnaire surveys
conducted among obstetricians in Europe*™*
and Australia.© Still others, such as magnesium
sulfate?** and diazoxide,” have been reported
to be widely used in some centers in the
United States, although there are no controlled
trials which have shown them to be more
effective than placebo for inhibiting preterm
labor. Admittedly, magnesium sulfate has been
compared with other drug treatments in four
controlled trials.*** Neither of these has, on
balance,” invalidated the opinion expressed
even by proponents of this tocolytic treatment
that, “once labor has brought about cervical
dilatation, the drug is reasonably ineffective.™

In the light of present day evidence, only
two categories of drugs merit consideration in
terms of their potential benefits for inhibiting
preterm labor. These are betamimetic agents and
inhibitors of prostaglandin synthesis. Calcium
antagonists, although comprising a wide catego-
ry of different chemical compounds with inter-
esting properties, have been so poorly evaluated
for the inhibition of preterm labor*** that they
cannot, as yet, be considered to have any clini-
cal value for this indication.
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Betamimetic drugs

Betamimetic agents are used more exten-
sively than any of the other approaches that are
employed to achieve tocolysis in preterm
labor.**5 Since the first reports in 1961,%% a
great variety of betamimetic drugs have been
applied to the inhibition of preterm labor. They
have included, among others, isoxsuprine,™*
orciprenaline,” mesuprine ritodrine,®
fenoterol,”* salbutamol,” buphenine,” hexopre-
naline,* and terbutaline.”

There is a wealth of literature on the phar-
macological effects of betamimetic drugs. They
are all chemically and pharmacologically relat-
ed to the catecholamines, epinephrine
(adrenaline) and norepinephrine (nora-
drenaline), and all stimulate the 8- receptors
that are present in the uterus and in other
organs throughout the body.* Many efforts
have been directed at developing agents that
would selectively stimulate the $-2 receptors in
the uterus. These efforts have only partially
been successful, and all betamimetic agents
available also stimulate to some extent $-1
receptors.  Beta-2 selectivity currently only
means that interaction with $3-2 receptors
occurs at lower agonist concentrations than
interaction with #-1 receptors. Stimulation of 8-
1 receptors is responsible for actions such as an
increase in heart rate and stroke volume, relax-
ation of intestinal smooth muscle, and lipolysis.
Beta-2 stimulation mediates glycogenolysis and
relaxation of smooth muscle in the arnterioles,
the bronchi, and the uterus,

Placebo controlled trials

Only three of the many betamimetic agents
available (isoxsuprine, ritodrine, and terbu-
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taline) have ever been compared with a control
group, who received either no active treatment
or placebo, for inhibition of preterm labor.
Some of the drugs (such as salbutamol or
fenoterol) that were reported to be used by
one-third of the obstetricians in Belgium,* the
Netherlands,* and the United Kingdom* have
never been tested against placebo or no treat-
. ment in preterm labor. Yet, they entered obstet-
rical practice at about the same time™* as other
drugs, such as ritodrine® or terbutaline,**
which have been subjected to several placebo
controlled trials.

Seventeen studies have been published in
which one or another betamimetic agent was
reported to have been compared against no
labor-inhibiting drugs in preterm labor, 3oz
Five of these 17 studies™™*™%# were either con-
ducted or reported in a manner that precludes
unbiased evaluation of the treatment given.
Penney and Daniell" reported on the use of a
prolongation index for their trial, but provided
no data on outcome by treatment allocation.
The reasons why the four other trial reports
were considered to introduce too much bias in
evaluating the effects of betamimetic treatment
have been elaborated by King and his col-
leagues." Data on four unpublished ritodrine
trials, conducted by Barden,* Hobel,*
Mariona,* and Scommegna and Bieniarz,” and
included in the report of Merkatz et al.* could
be obtained by courtesy of the investigators
and the company (Duphar) that manufactures
the drug.”" The characteristics of the resulting
total of 16 (published and unpublished) trials
with adequate data have been described by
King et al.'" These 16 trials involved a total of
484 betamimetic-treated women and 4006

women treated with placebo or some standard
treatment. All but one™ of these trials involved
the use of oral betamimetic maintenance thera-
py after acute tocolysis had been achieved. The
large majority of the trials (12 of the 16) dealt
with ritodrine, 3 tested terbutaline, and 1, the
oldest trial, dealt with isoxsuprine. Allocation to
the treatment or control group was stated to
have been blind in 11 of the 16 trials. In the
others, the method of allocation was either not
described™ ™% or was such that the investigators
may have known in advance to which group

. the woman would be allocated.”™ For 12 of the

16 trials, data were available on all women
entered. That information had often not been
published in the original reports, but King et
al." succeeded in obtaining additional data
from the authors in order to minimize the intro-
duction of bias after trial entry ®

King and his colleagues” conducted a for-
mal meta-analysis of these 10 trials, using meth-
ods described by Peto et al.™ and Yusuf et al.”
This approach, which is extensively discussed by
Chalmers et al.,* is based on calculating a ratio
(odds ratio) for each trial between the odds of a
particular outcome, among women allocated to
betamimetic drug treatment, and the odds of the
same outcome, among women allocated to the
control group. The sum of the differences
between active treatment and control derived
from the independent trials, used in combination
with the sum of the variances of these differ-
ences, is then used to calculate a typical odds
ratio. The latter provides a more sensitive esti-
mate of the effect of treatment than can be ob-
tained from the individual, and often small trials.

This is illustrated in figure 19.1, which
shows the effect of betamimetic drug treatment

Inhibition of Preterm Labor
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on the incidence of delivery within 24 hours of
trial entry in the 14 studies that provided infor-
mation on this outcome. For each of the trials,
the figure shows the ratio between the odds in
the betamimetic treated group and in the con-
trol group, with its 95 confidence interval. An
odds ratio of 1 indicates that the wutcome
occurs with the same frequency in the treat-
ment as in the control group. An odds ratio of
less than 1 indicates that fewer women in the
treatment group delivered within 24 hours than
in the control group, while an odds ratio above
1 indicates the reverse. A 95 percent confi-
dence interval that crosses the vertical line,
drawn at an odds ratio of 1, indicates that the
difference between the treatment and control
groups is not statistically significant. A confi-
dence interval that does not cross the vertical
line, drawn at an odds ratio of 1, indicates a
statistical significance at the 5 percent level or
less. The figure illustrates that there were fewer
deliveries within the first 24 hours in the group
allocated to betamimetic treatment than in the
control group in 12 of the 14 studies, but that
this reached statistical significance in only 6 of
them. The typical odds ratio across trials,
however, was statistically highly significant, as
illustrated in figure 19.2.

Figure 19.2 shows the typical odds ratios
(across trials) with their 95 percent confidence
intervals for the incidences of delivery within
24 hours of trial entry, delivery within 48 hours
of trial entry, delivery before 37 weeks of gesta-
tion, delivery of a low birthweight infant, respi-
ratory distress and/or respiratory disease, and
perinatal death not due to lethal congenital
malformations. Further details on all of these
outcomes have been described by King et al.”
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Overall, the data from the controlled com-
parisons of betamimetic drug treatment in
preterm labor thus convincingly demonstrate
that the treatment results in a significant delay
of delivery and in a lower incidence of preterm
birth than observed without such treatment
(see figure 19.2). As mentioned earlier, in all
but one of the trials,™ acute tocolysis was fol-
lowed by oral maintenance treatment, and it is
possible that this component of the betamimet-
ic drug administration may have contributed to
the overall gain in gestational age. The three

placebo controlled trials that have been report-

ed on oral maintenance treatment, after an
acute episode of preterm labor had been over-
come,”™ showed that oral maintenance treat-
ment will to some extent prevent a recurrence
of preterm labor.*

The data on the incidence of low birth-
weight also suggest a beneficial effect of
betamimetic drug treatment on this outcome,
although this did not reach conventional levels
of statistical significance, with a 95 percent confi-
dence interval from 0.55 to 1.02 (see figure 19.2).

The effects on delay of delivery, gestation-
al duration, and birthweight did not, however,
result in a detectable decrease in the incidence
of more serious infant outcomes. The incidence
of perinatal death not attributable to lethal con-
genital malformations and that of severe respi-
ratory disorders, including respiratory distress
syndrome, was similar in the treatment and
control groups. The typical odds ratio for respi-
ratory distress syndrome and severe respiratory
disorders in the newborn across the 12 trials,
which provided information on that outcome,
was 1.07, with a confidence interval from 0.71
to 1.61 (see figure 19.2). Data for the individual
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trials are illustrated in figure 19.3. ‘he typical
odds ratio across the 15 trials, which provided
_data on perinatal death, was 0.95, with a confi-
dence interval from 0.55 to 1.67 (see figure
19.2). These results are compatible with an
impressive reduction in perinatal mortality of
about 40 percent, but they are equally compati-
“ble with an increase in perinatal mortality of
about the same magnitude. The lack of statisti-
- cal power in the individual trials is amply illus-
trated in figure 19.4.

The apparent lack of effect of betamimetic
drug treatment on the serious adverse out-
comes of mortality and respiratory morbidity
may be due to a number of factors. The trials
may have included too large a proportion of
women in whom postponement of delivery and
prolongation of pregnancy were unlikely to
confer any further benefit to the baby. A treat-
ment that is effective in stopping preterm labor
at 36 weeks may well reduce the likelihood of
delivery within 24 hours, of delivery before 37
weeks, and of delivering a low birthweight
infant; but at that gestational age it will have lit-
tle potential for reducing perinatal mortality or
serious morbidity. The lack of effect on infant
mortality and respiratory morbidity may also be
due to adverse effects of the drug treatment.
These need not be direct adverse effects, but
may also result from prolongation of pregnancy
when this is contrary to the best interest of the
baby, as may be the case with clinically unrec-
ognized placental abruption, severe pregnancy-
induced hypertension or intrauterine growth
retardarion. It is also possible that too little use
was made of the time gained by postponing
delivery. Only four of the trial reports, for
instance, indicated whether or not corticos-

teroids had been given before delivery,
although this treatment is known to reduce
perinatal mortality and morbidity,”*

Controlled comparisons with other drugs

Eight reports on controlled comparisons
between betamimetic agents and ethanol for
the inhibition of preterm labor have appeared
in the literature.”>* - Castrén et al.™ reported
a study in which every other patient was allo-
cated to buphenine and the others to ethanol,
but this alternate allocation resulted in 43
buphenine- and 50 ethanol-treated women.
This study was excluded from meta-analysis, as
it was too likely to introduce bias into the com-
parison. The report of Merkatz et al.® contained
no usable data on the 153 women who had
been randomized to ethanol or ritodrine, but
150 of these women had been included in a
previous report by Lauersen et al.,™ and some
of these had also been reported on by Fuchs.™

The characteristics of the trials that were
less unlikely to have introduced bias into the
comparison and the betamimetic agent used in
these trials are summarized in table 4. Although
the three largest trials all excluded some
women after randomization, no attempts were
made to obtain unpublished data from the
authors. Widely different cut-off points have
been used in these trials for describing delay of
delivery, but four reports®™ @ provided infor-
mation on the number of deliveries within two
or three days after treatment allocation, In 2
reports this related to delivery within 48
hours;"** in 1 it related to delivery within 3
days;” and in the other, to an insufficient delay
of delivery for a full 36 hours course of corti-
costeroids to be given.” These data have been
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combined in figure 19.5. The typical odds ratio
of 0.38, with a confidence interval from 0.23 to
0.64, convincingly shows that betamimetic
agents are superior to ethanol for delaying
delivery.

Two controlled comparisons have been
reported between magnesium sulphate and a
betamimetic agent, either ritodrine™ or terbu-
taline.” One of these only reported on the inci-
dence of hypothermia with both treatments.* In
the other report, the method of randomization
was not mentioned and oral ritodrine was used
for maintenance treatment in both groups.®

Several controlled comparisons have been
conducted between different betamimetic
drugs."*~* The interpretation of such studies is
difficult, however, as the authors of the studies
themselves often recognize. None of the stud-
ies has been large enough to have had a
chance of detecting or excluding important
differences in the outcomes that really matter,
such as infant mortality and morbidity. Nor did
the trials show that any one of the drugs test-
ed was remarkably free of maternal side
effects. When differences in the incidence of
maternal side effects or in averige gain in ges-
tational age were detected, it is never entirely
clear whether the drugs were used in equipo-
tent doses. The wide differences among
betamimetic drugs in their ratio between drug
weight and drug effect make this nearly
impossible to assess. Without a cleaser delin-
eation of both benefit and harm, such smuall
differences are difficult to interpret, irrespec-
tive of whether or not they reach statistical sig-
nificance. None of the studies thus far has
investigated the differential in the costs of
treatment between one drug and another.

Muarc Kefrse .
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Unwanted effects

A number of subjective maternal symp-
toms may occur as a result of betamimetic-
induced changes in many bodily functions. The
most frequently observed are palpitations,
tremors, naused, and vomiting. Headache,
vague uneasiness, thirst, nervousness, and rest-
lessness may also occur. Chest discomfort and
shortness of breath should alert to the possibili-
ty of pulmonary congestion.

From the placebo controlled trials dis-
cussed above, there is little evidence that
betamimetic drug treatment frequently poses
great hazards to either mother or baby. This is
not necessarily convincing in view of the fact
that all 16 trials together contained less than
500 betamimetic-treated women. This is proba-
bly less than one percent of the number of
women who annually receive treatment with
one of these agents because they are at risk of
delivering preterm. The likelihood that rare but
serious adverse effects of betamimetic drugs, if
they exist, would have been uncovered by any
one of these trials must be infinitely small.
Other data in the literature, however, indicate
that these drugs are not entirely harmless.

In the late 1970s in West Germany, inci-
dents of pulmonary edema, congestive cardiac
failure, and even death started to be noticed
in young women who had received the
betamimetic drug, fenoterol, in combination
with corticosteroids for preterm laboree
Within a year, a case of severe pulmonary
edema following administration of terbutaline
and dexamethasone was reported from the
United States,” and by 1980, a large number
of such reports had appeared in the medical
literature 1%
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Initially, much of the blame for this dread-
ful complication was directed at corticosteroid
administration, which had been the more
recently introduced* of the two drug treat-
ments, or at a cumulative and potentiating
effect of corticosteroids and betamimetic drugs.
As more of these reports became available, pul-
monary edema was recognized to be a compli-
cation not only of the combination of
betamimetics with corticosteroids, but also of
betamimetics used alone,

Muny of the cases described have been
secondary to fluid overload, and no instance of
pulmonary edema has been reported in women
receiving betamimetics orally. Fluid overload
during betamimetic treatment can occur by two
mechanisms: (1) By too vigorous administration
of intravenous fluids; and (2) by decreased
renal excretion of sodium, potassium, and
water as a direct result of high doses of
betamimetics. The antidiuretic effect of
betamimetics is most pronounced in the first 48
hours of tocolytic treatment, and that is when
most cases of pulmonary edema are observed.
In experimental animals, the development of
intravascular hypervolaemia during betamimetic
administration has been directly correlated with
increasing doses of the betamimetics and with
increasing rates of crystalloid infusion.’*" Both
of these concur when betamimetic drugs are
administered in dilute solutions; the higher the
dose, the larger the amount of fluid.

Excessive hydration has long been prac-
ticed, apparently to combat the risk of hypoten-
sion,'” which is rarely a problem since the
betamimetic influence on blood pressure mainly
consists of a widening pulse pressure, due to an
increase in systolic and a decrease in diastolic

pressures. Nevertheless, liberal administration of
crystalloid fluids became standard practice, with
as much as 400 ml* to 1,000 mi™ of intravenous
fluids often being administered routinely for 30
minutes ceven before starting infusion with
betamimetics. Apparently, this practice has
caused more harm than it prevented.

The frequency with which pulmonary
edema develops during betamimetic drug
administration is difficult to estimate. Katz et
al.'* observed clinical signs and symptoms of
pulmonary edema in 5 percent of 160 women
treated with terbutaline for preterm labor, but
half of the women with this complication had
twin pregnancies. Multiple pregnancy, as well
as underlying heart disease and the use of cor-
ticosteroids or multiple drugs in addition to the
betamimetic agents, is known to increase the
risk of pulmonary edema. If 5 percent were a
reasonable approximation of the frequency of
this complication, it would have been observed
and described much earlier than in the late
1970s, and it would have been noted in several
of the women who participated in the placebo
controlled trials. It is possible that this compli-
cation occurs more frequently with terbutaline
than with other betamimetic drugs, as suggest-
ed by Robertson et al.'” Whether or not this is
true and whether or not it relates specifically to
this agent or to the way in which it is adminis-
tered is not clear. '

Myocardial ischaemia has been described
as the other main, but rare complication of
betamimetic drug treatment. ' This compli-
cation is a separate entity from that of pul-
monary edema. Diffuse micronecrosis in the
myocardium has been known since 1959, when
it was induced in the rat by administration of
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iS(/proterenol.”‘ Similar lesions have been
observed in the myocardium after betamimetic-
related death. Unlike genuine myocardial
infarcts, micronecrosis is not a direct result of
hypoxia. It relates to the increasing energy and
oxygen requirements of the beta-stimulated
myocardial cell; if demand exceeds supply,
ischaemia develops.

Betamimetic drug administration results in
a marked increase in cardiac output in preg-
nancy, which is roughly of the same order as
that observed during moderate exercise.”™'*
This increase is attributed to the combination of
an increase in heart rate and a decrease in
peripheral vascular resistance due to relaxation
of vascular smooth muscle. In late pregnancy,
cardiac output is already 40 percent above
prepregnancy values, and the increase is even
larger in twin pregnancies.'” The additional
work imposed on the myocardium by
betamimetic drug treatment may thus become
too much for women with preexisting, overt, or
hidden cardiac disease.* These women should
not be given betamimetics, as the hazards for
them are likely to be greater than any benefit
that could be derived for their infants. For the
same reason, it is wise to insist on a normal
electrocardiogram before betamimetics are
administered. The likelihood of finding an
abnormal electrocardiogram in a normal preg-
nant woman without symptoms or suggestive
history must be small, however. Nor can it be
implied that a normal electrocardiogram before
treatment will protect against subsequent devel-
opment of pulmonary edema.''"

A few trials have addressed the question as
to whether the combination of betamimetics
with other treatments could reduce some of the

Marc Keirse b

Interventions

unwanted effects of the betamimetic drugs.
Some have involved the use of different infu-
sion fluids,*® but it is clear that the amount of
fluid is far more important than the type of
fluid. Others have centered on the use of calci-
um antagonists or 8-1 receptor blockers to
reduce the systemic, and especially the cardio-
vascular, effects of betamimetic agents. To be
of value, such combination treatments should
be demonstrated to achieve at least one of the
following three aims. First, infant outcome in
terms of mortality and serious morbidity should
be better with ;ﬁe combined treatment than
with the singlé treatment. Second, the addition
of these drugs should decrease the incidence of
serious maternal complications during
betamimetic drug treatment. Third, the com-
bined treatment should significantly decrease
the incidence of less serious, but troublesome,
maternal side effects. Thus far, there are no
indications that any one of these goals has
been adequately met.

Inhibitors of prostaglandin synthesis

There is substantial evidence that
prostaglandins are of critical importance in the
initiation and maintenance of human labor.*™*
Suppression of endogenous prostaglandin syn-
thesis is therefore a logical approach to the
inhibition of preterm labor. Several agents with
widely different chemical structures and phar-
macokinetic properties’ inhibit prostaglandin
synthesis. They are sometimes referred to as
prostaglandin synthetase inhibitors. Since there
is no enzyme of this name, they are better
referred to as inhibitors of prostaglandin syn-
thesis. The inhibitors that have been used to
treat preterm labor include naproxen,'* flufe-
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namic acid,'* and acetyl salicylate,'** but the
most widely used has been indomethacin.'*

All of these drugs act by inhibiting the
- activity of prostaglandin endoperoxide syn-
thase, an enzyme also known as cyclooxyge-
nase. This enzyme converts fatty acids,
arachidonic acid in particular, into prosta-
glandin endoperoxides. It is present in high
concentrations in the myometrium of pregnant
women,'* but is found throughout the body
both in and outside pregnancy. Inhibition of
that enzyme does not only suppress
prostaglandin synthesis. It also suppresses the
formation of prostacyclin and thromboxane A,
both of which may have a number of impor-
tant, though largely unknown functions in
pregnancy.’'¥ Inhibition of the enzyme is not
always achieved in the same way. Aspirin, for
example, causes an irreversible inhibition of
the enzyme, whereas indomethacin results in a
competitive and reversible inhibition. This is
because aspirin acetylates the enzyme, and
thereby incapacitates it permanently.
Indomethucin, on the other hand, competes
with arachidonic acid for utilization by the
enzyme; it leaves the enzyme itself intact, and,
when indomethacin levels decrease, the
enzyme can resume activity.

All prostaglandin synthesis inhibitors are
effective inhibitors of myometrial contractility.
both in and outside pregnancy. There is also
no doubt that they are more effective in this
respect than any of the betamimetic drugs. No
case has been reported in which a betamimetic
drug resulted in suppression of uterine contrac-
tility after inhibition of prostaglandin synthesis
had failed, while the reverse has repeatedly
been observed, 'S

Controlled comparisons

Only two studies have been reported that
purported to compare a prostaglandin synthesis
inhibitor with placebo in preterm labor. 5%
Both used indomethacin as the active treat-
ment, and both were stated to have been con-
ducted in a double-blind manner. Neither of
them was entirely placebo controlled, however,
since a2 number of women in whom treatment
was considered to have failed received other
tocolytic drugs. In addition, three controlled
studies have been conducted in which a
prostaglandin synthesis inhibitor was either
added or not added to treatment with other
labor-inhibiting drugs. All of these trials also
used indomethacin, while the other drug treat-
ment used ethanol in one trial'™ and the
betamimetic agent, ritodrine, in the other
two."™ " Eight reports were available on this
total of five trials, 25 ™

There are reservations about the heteroge-
neous nature of these trials and about potential
bias in many of them. On the whole, these tri-
als are of inferior quality compared with those
of the placebo controlled trials of betamimetic
agents. Nevertheless, the data that could reli-
ably be extracted from all of these reports have
been combined in a formal meta-analysis, the
results of which are shown in figure 0. Some
reservations should be expressed, however,
with regard to the interpretation of these data.
The results show that indomethacin, either
alone or in combination, was statistically signif-
icantly more effective in delaying delivery for at
least 48 hours, for at least 7 to 10 days, and
beyond the preterm period than the control
treatments, which consisted of placebo.
ethanol, and betamimetic agents. The typical
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odds ratios for these outcomes, however, are
each based on only 2 of the $ trials. There also
was a statistically significant reduction in the
incidence of low birthweight in the
indomethacin-treated group across the 4 trials
that reported on ihis outcome (see figure 19.6).

All reports provided data on fetal and
neonatal death. Overall, the data show no
reduction in the incidence of fetal and neonatal
death with the use of indomethacin in preterm
labor. The typical odds ratio of 0.61 had a con-
fidence interval from 0.33 to 1.11. The inci-
dence of respiratory distress syndrome also
showed no real difference between the
indomethacin and the control groups across tri-
als, with a typical odds ratio of 0.62 and a wide
confidence interval from 0.25 to 1.58.

None of the trials indicated that the use of
inhibitors of prostaglandin synthesis was associ-
ated with an increased incidence of major
problems for either mother or baby. On the
other hand, none of these trials were truly
placebo controlled, and the number of women
included in these trials has not been large
enough to stand a chance of uncovering rare
adverse effects.

Unwanted effects

Inhibitors of prostaglandin synthesis are
not innocuous. Three points need to be consid-
ered. First, there are numerous potential side
effects because of the ubiquitous nature of the
prostaglandins. Second. the drugs and doses
that are used for inhibition of preterm labor
also suppress prostacyclin and thromboxane
synthesis. Third, the drugs are both chemically
and pharmacologically so different from cach
other that they should not be considered as
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interchangeable.' They may roughly fulfill the
same function, but this does not mean that they
will all have the same effects and ill-effects.

The most serious potential side effects are
peptic ulceration, gastrointestinal and other
bleeding, thrombocytopenia, and allergic reac-
tions. Gastrointestinal itritation is common with
the use of prostaglandin synthesis inhibitors,
and it can occur irrespective of the route of
administration. With indomethacin it is less fre-
quent with rectal than with oral administration,
and, as the bioavailability of the drug is identi-
cal with both routes of administration,”* the
rectal route offers some advantage. Nausea,
vomiting, dyspepsia, diarrhea, and allergic rash-
es have all been observed in women treated,
even briefly, with prostaglandin synthesis
inhibitors in preterm labor. Headache and
dizziness may occur at the very start of treat-
ment. Gamissans and his associates' reported
systematically on the incidence of headache,
maternal tachycardia above 120 beats per
minute, vomiting, epigastric pain, and rectal
intolerance in their trial comparing
indomethacin with placebo in association with
ritodrine treatment. Only two of these side
effects were observed more frequently in the
indomethacin-treated group. Epigastric pain
was observed in 6 (4%) and rectal intolerance
in 7 (5%) of 148 indomethacin treated women;
these symptoms occurred in only 2 of 149
women in the control group.

Prostaglandin synthesis inhibitors cross
from the mother to the fetus1v** and may influ-
ence several fetal functions, A great deal of
information has bheen gathered on the fetal
effects of these drugs in experimental animals.
The results are not always easy to interpret,
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however, because of the variety of species
studied, and differences in the type of drug
used and in the dose, route, and duration of
administration. Apart from a prolonged bleed-
ing time, which is a constant feature in infants
born with detectable levels of such drugs,
effects in human fetuses and neonates are
mostly based on anecdotal reports. The most
consistent observations relate to the cardiopul-
monary circulation and to renal and hemostatic
functions. '+

The major worries about the use of such
drugs for the inhibition of preterm labor have
- resulted from their influence on the ductus
arteriosus. Closure of the ductus after birth con-
sists of an initial functional closure by muscular
contraction followed by definitive anatomical
closure, which is a much slower process that is
rarely accomplished within the first week of
life. Prostaglandin synthesis inhibitors cause
constriction of the ductus in the neonate, an
effect that has been conclusively demonstrated
in placebo controlled trials of neonatal
indomethacin administration.'** Autopsy and
cardiac catheterization data from infants who
presented with congestive heart failure at or
after birth, have suggested that severe constric-
tion of the ductus may also occur before birth
in association with inhibition of prostaglandin
synthesis. """

Constriction of the ductus during fetal life
probably has little effect on fetal oxygenation
in the short term, as effective shunting can be
maintained through the foramen ovale.
Prolonged prenatal constriction of the ductus
arteriosus can lead to pulmonary hypertension
and possibly to tricuspid insufficiency in the
newborn.'” Only two cases of persistent pul-

monary hypertension have been reported in
the controlled trials that we reviewed. Both of
these, one in the placebo group and one in the
indomethacin-treated grecup, occurred in
Gamissans’ trial in women with ruptured mem-
branes.'™

Wiqvist' compiled reports from controlled
and uncontrolled clinical studies in which care-
ful pediatric examination of the newborn had
been carried out. For a total of 730 mothers
included in these studies, he found 17 infants
with persistent pulmonary hypertension (2.3%);
14 of these infants recovered within a few days
and 3 died. A similar approach was followed
by Gamissans and Balasch,"* who found 19
cases (1.5%) among a total of 1,235 women
who received prostaglandin synthesis inhibitors
in preterm labor; 16 of the infants survived and
3 died. Whether or not this incidence is higher
than it would have been without inhibition of
prostaglandin synthesis is impossible to deter-
mine from such data.

Data both from experimental animals and
human neonates suggest that the responsive-
ness of the ductus to indomethacin is lower at
lower gestational ages. If such a difference in
responsiveness exists in utero, it would imply
that the risk of ductus constriction and its
potential sequelae would be smallest when
most gain is to be made from arresting preterm
labor, and largest at gestational ages which
hardly provide an indication for inhibition of
labor. It is also probable, although this is not
borne out by the available controlled and
uncontrolled data in preterm labor, that the
duration of treatment is of influence. The
longer prostaglandin synthesis inhibition is con-
tinued, the greater the risk is likely to be.
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Indomethacin treatment may alter both
fetal and neonatal renal function. Renal dys-
function and reduced urinary output has
repeatedly been noted in infants treated with
indomethacin to close a patent ductus arterio-
sus.' ' The effect is apparently dose related
and transient. Renal function usually returns
toward pretreatment values within 24 hours
after stopping the treatment.'™ Several reports
have indicated impaired renal function in fetus-
es and in the neonates at birth following
administration of prostaglandin synthesis
inhibitors to the mother.”™ ™ Long-term mater-
nal treatment may influence fetal urine output
enough to alter amniotic fluid volume, although
other mechanisms may also be involved in the
reduction of amniotic fluid volume occasionally
seen during indomethacin treatment.”™ There is
no evidence from either maternal or neonatal
indomethacin treatment that the use of this
drug in preterm labor would lead to permanent
impairment of renal function in the infant."

Inhibitors of the cyclooxygenase enzyme
all inhibit platelet aggregation and prolong
bleeding time. They do so in the mother, in the
fetus, and in the neonate at birth.** Since
neonates, and particularly preterm neonaies,
eliminate these drugs far less efficiently than
their mothers,'*'™ these effects will be of longer
duration in the bhaby than in the mother. There
are major differences in this respect between
different inhibitors of prostaglandin synthesis.
Salicylates are particularly troublesome. As
mentioned earlier, they acetylate the cyclooxy-
genase enzyme and permanently incapacitate
it. Unlike most cells in the body, blood
platelets cannot manufacture new enzyme. This
implies that not only the cyclooxygenase
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enzyme, but that also the platelets themselves
are rendered permanently nonfunctional. They
cannot restore normal hemostasis; for this to
occur, they must be replaced by new platelets.

CONCLUSIONS

Hopes that inhibition of uterine contrac-
tions can resolve the entire issue of preterm
birth and its associated mortality and morbidity
are unrealistic and naive, at best. On the
whole, the proportion of preterm births that
can be and are worth being averted by tocolyt-
ic treatment is not larger than the proportion of
preterm births that is actually provoked with
the same hopes of avoiding monality and mor-
bidity. This is not to say that there are no situa-
tions in which inhibition of preterm labor is
worthwhile. Rather, it emphasizes that stopping
uterine contractions does not necessarily mean
improving outcome either for the mother or for
the baby. Clinicians cannot escape their com-
mitmments and they must provide care for
preterm labor within the constraints of the
imperfect knowledge that is available. That will
include tocolytic treatment, and the main issue
is how to maximize potential benefit and mini-
mize potential harm.

In that context, only two categories of
drugs presently merit consideration for the inhi-
bition of preterm labor: Betamimetic agents and
inhibitors of prostaglandin synthesis. All others
are either obsolete or in an experimental stage.
There is no longer a place for ethanol, relaxin,
or progesterone in the treatment of preterm
labor. Oxytocin analogues and calcium antago-
nists have been insufficiently studied to assess
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whether they have any beneficial effect. The
use of other drugs, such as magnesium sul-
phate or diazoxide, should only be permitted
within the context of adequately controlled tri-
als to determine whether or not their acclaimed
benefits exist and outweigh their known
adverse effects.

This does not imply that the evidence in
favor of either the betamimetic agents or the
inhibitors of prostaglandin synthesis is beyond
reproach. On the contrary, there are many
flaws in the evidence available, particularly
with regard to prostaglandin synthesis
inhibitors. Moreover, these two categories of
drugs contain many compounds, not all of
which can be assumed to have the same
effects. It is also worth remembering that there
are, in these wide classes of agents, drugs that
have never been evaluated against “placebo
treatment” in preterm labor; have never been
shown to be superior to other, more validated,
drug treatments; and, yet, have caused serious
complications, including maternal death.
Specific agents that have never been tested
against placebo or no treatment, or have not
been shown conclusively to be superior to oth-
ers, should probably be dropped from clinical
practice. There is something to be said for firm-
ly convincing those pharmaceutical industries
which propagate such agents that preterm
labor is too serious a problem to be subjected
to drug treatments that have not been evaluat-
ed by randomized controlled trials.

Betamimetics and prostaglandin synthesis
inhibitors are effective in postponing delivery
and in prolonging pregnancy. There is no evi-
dence that the use of these drugs reduces
infant mortality or morbidity. This would imply

that they are only useful when the time that is
gained before delivery is used to implement
effective measures. Such measures could
include transfer of the mother to a center with
adequate facilities for intensive perinatal and
neonatal care, the administration of corticos-
teroids to reduce perinatal mortality and mor-
bidity, or the judicious use of “expectant
management” in the period of gestation in
which the infants' chances of intact survival are
very poor.

Powerful drugs are dangerous when used
inappropriately. Administration of these drugs
in preterm labor requires a valid indication and
careful control of maternal and fetal condition.

Betamimetic agents are currently the drugs
of choice. For women with cardiac disease,
hyperthyroidism, and diabetes mellitus, howev-
er, the risks of betamimetic drug treatment will
nearly always outweigh its potential benefits.
Maternal side effects are inevitable with
betamimetic drug treatment, but serious com-
plications are largely avoidable. There is no
evidence that concurrent administration of cal-
cium antagonists or 13-1 receptor blockers pro-
tects the mother against complications of
betamimetic drug treatment. Nor is there any
evidence that such combinations are of benefit
to the baby. There is enough evidence, albeit
observational, that vigorous hydration causes
more harm to the mother than it prevents.,

On the whole, prostaglandin synthesis
inhibitors are more powerful inhibitors of uter-
ine contractions than the betamimetic agents.
There are too few data from controlled compar-
isons, and their quality is too poor, to recom-
mend prostaglandin synthesis inhibitors as a
first line approach in the inhibition of preterm
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labor. They would appear to be the logical
choice, however, if labor needs to be inhibited
in women with cardiac disease, hyperthy-
roidism, or diabetes or if betamimetic treatment
fails at very young gestational ages. Their
potential hazards, weighed against potential
benefits, do not justify the use of such drugs, in
the doses that are necessary to inhibit uterine
contractions, for any longer than is necessary
(two or three days). Nor does the available evi-
dence justity the use of aspirin and other salicy-
lates (in the large doses that are required) for
inhibition of preterm labor.

REFERENCES

1. Keirse, M. 1N, C.,and Kanhai, H HOHL. (198D, An
obstetrical viewpoint on preterm birth with particular
reference 1o perinatal morbidity and mortality.  In:
H. J. Huisjes (Ed)). Aspects of perinatal morbidity
(pp. 1-3%).  Groningen. The Netherlands:
Universitaire Boekhandel Nederland.

Rush, R. W.. Reirse, M. 10N CL Howat, P Baum, |
D.. Anderson, A, B M. and Turnbull, A€o (19700,
Contribution of preterm delivery 1o perinatal mortali-
ty. British Modical Jourital 2. 905-908.

T~

3. Christensen, Ko K., Ingemarsson, L, Leideman, T
Solum, H., and Svenningsen, N (1980), Effect of
ritodrine on Libor after premature rupture of the
membranes,  Obstetrics and Gynecology 55, 187190,

4. Rush, R.W., Davey, DAL and Segall, ML (1978),
The effect of preterm delivery on perinatal mortality.
British Journal of Obstetrics and Gyndecology 85,
800-811.

5. Van Kamp. L. Kanhai, B HL and Keiseo ML ON C
(Forthcoming). The changing pattern of preterm
birth.

0. Keirse, M JON.Co (19790 Epidemiology of pre-term
labor, In: M. 1. N, C. Keirse, A, Bo M. Anderson, and
1. Bennebroek Gravenhorst (Eds). Human
Parturition:  New Concepts and Developments (pp.
219-23-0). The Hague: Leiden University Press,

Mare Keirse

2

Y.

10,

1

13.

14.

10.

Interventions

Tumura, R, K., Sabbagha, R, E,, Depp, R., Vaistub, N,
Dooley, 8. L, and Socol, ML (1984).  Diminished
growth in fetuses born preterm after spontineous
labor or prelabor rupture of the membrances.
American Journal of Obstetrics and Gynecology 148,
1105-1110.

Keirse, M. J0 NS Co (1989), Preterm delivery, In L
Chalmers. M. . N. C. Keirse, and M. W. Encon
(Eds.), Effective care in pregnancy and childbirth
(Vol. 2. pp. 1270-1292). Oxtord: Oxford University
Pross.

Kaltreider, 1. FL and Kohl, 8. (1980), Epidemiology
of preterm delivery.  Clinical Obstetrics and
Gynecology 23, 17-31.

Kanhai, FL H. H. (1981, Achtesgronden en konsek-
wenties van vioeggeboorte. Unpublished MD thesis,
Leiden University, Leiden, The Netherlands.

King. |. F.. Grant, A., Keirse, M. J. N €., and
Chalmers, 1. (1988). Betamimetics in preterm Libor:
An overview of the randomized controlled trials.
British Journal of Obstetrics and Gynaecology 95,
211-222.

O Driscoll, M. (1977). Discussion,  In: Al
Anderson, R Beard, Jo M. Brudenell, and Po M.
Dunn (Eds). Pre-term labor:  Proceedings of the
Fifth Study Group of the Royal College aof
Obstetriciuns and Gynaecologists (pp. 309-370).
London: Royal College of Obstetricians und
Gynaccologists.

Cousins, L. M., Hobel, € J.. Chang. R. J.. OKkada, D.
M.,oand Marshall, 1R (19770 Serum progesterone
and estradiol-17-beta levels i premature and term
fabor.  American Journal of Obstetrics and
Gynecology 127, 612-0615.

suzanne. F. Fresne, 1. L, Portal, B and Baudon, |
(19RO, Essai thempeutique de indometacine dans
fes menaces daccouchement prémature. Thérapie
35, 751-T600.

Agustsson, PLoand Patel, NOBo (1987, The predic-
tive value of fetal breathing movements in the diag-
nosis of preterm labor.  British fournal of Obstetrics
and Gynaecology 94, BO0-R803.

Cuastle, B. M. and Turnbull. A0 €0 (1983). The pres-
cence or absence of fetdl breathing movements pre-
dicts the outcome of preterm kabor. Lancet 2.
471173,



Advances in the Prevention of Low Birthweight

17.

18.

19.

20.

21,

23.

21

Fuchs, A. R,, Husslein, P, Sumulong, L., Micha, 1. .,
Yusoff Dawood, M., and Fuchs, F. (1982), Plasma
levels of oxytocin and 13,14-dihydro-15-keto-
prostaglandin Fpg3 in preterm labor and the effect of
ethano!l and ritodrine. American Journal of
Odbstetrics and Gynecology 144, 753-759.

Noort, W. A, De Zwar, F. A, Kragt, H., and Keirse,
M. . N. €. (Forthcoming). Cuan urinary thrombox-
ane excretion presage preterm delivery?  Eurofwan
Journal of Obstetrics. Gynecolagy, and Reproductive
Biology.

Papiernik, E.. Bouyer, J.. Collin, D., Winisdoerffer,
G., and Dreytus, ] (1980). Precocious cervical
ripening and preterm labor.  Obstetrics and
Gynecology 07, 238242,

Stubblefield, P. G. (1978). Pulmonary edema oceur-
ring after therapy with dexamethasone and terbu-
taline for premature labor: A case report,
American Journal of Obstetrics and Gynecology 132,
341-342.

Anderson, A, B. M., and Turnbull, A, C. (1969).
Relationship between length of gestation and cervi-
cal dilatation. uterine contractility and other factors
during pregnancy.  American fournal of Obstetrics
and Gynecology 105, 1207121+,

Bell, R (1983). The prediction of preterm labor by
recording spontancous antenatal uterine activity,
British Journal of Obstetrics and Gynaecology 90,
88887

Katz, M., Newman, R, B, and Gill, P. ], (1980).
Assessment of uterine activity in ambulatory patients
at high risk of preterm labor and delivery.
American fournal of Obstetrics and Gynecology 154,
d4—47.

Morales, W J., Dicbel, N. DL, Lazar, AL T, and
Zadrozny, D). (1986).  The effect of antenatal dex-
amethasone on the prevention of respiratory distress
syndrome in preterm gestations with premature mup-
ture of membranes.  American Journal of Obstetrics
and Gynecology 154, 591-595.

. Alexander, S.and Keirse, M. ] N, Co (Fortheoming).

Formalized risk assessment. Ini M. W, Enkin, M. ]
N. C. Reirse, and 1. Chalmers (Fds.). Effective care in
preguancy and childbirth.  Oxford:  Oxford
University Press.

20.

27.

28.

29.

30.

fbe
| V)

33

34

30.

37

. World Health Organization (1961).

. World Health Organization.

. Hoftman, H. J.. and Bakketeig, LS.

Bréart. G.. Goujard, J.. Blondel, B., Maillard, F.,
Chavigny, C., Surcau. C., and Rumeau-Rouquette, C.
(1981). A compurison of two policies of antenatal
supervision for the prevention of prematurity,
International Journal of Epidemiology 10, 241-244.

FIGO News. (1976). Lists of gynecologic and obstetri-
cal terms and definitions.  International journal of
Gynaecolugy and Obstetrics 14, 570-570.

World Health Organization.  (1977). Recommended
definitions, terminology and format for statistical tables
related to the perinatal period and use of a new centifi-
cate for cause of perinatal deaths.  Acta Obstetrvicla ot
Gynecologica Scandinavicd 56, 247-253.

World Health Organization.  (1969).  Prevention of
perinatal morbidity and mortality.  Public bealth
papers 42, Geneva: World Health Organization,

World Health Organization. (1950). Expert group on
prematurity final report.  Technical report series 27,
Geneva: World Health Organization.

Public health
aspects of low bithweight.  Technical report series
2170 Genaeva: World Health Organization.

(1979, Definitions and
recommendations. International statistical classifica-
tion of diseases (9th rev.), Vol 1. 763708, Geneva:
World Health Organization.

Chamberlain, R, (1975).  Birthweight and length of
gostation,  In: British births 1970: Vol 1. The finst
week of life (pp. S0-88). London: Heinemann.

Heinonen, K. Hakulinen, A, and Jokela, V. (1988).
Survival of the smallest: Time trends and determinants
of mortality in a very preterm population during the
1980s. Lancet 2, 204207,

(1984). Risk fac-
tors associated with the occurrence of preterm birth,
Clinical Obstetrics and Gynecology 27, 339-552.

National Center for Health Statistics,  (1985). Mowuhly
vital statistics report, 34 (Suppl.). 6.

Verloove-Vanhorick, 8. P, Verwey, R AL Brand. R,
Bennebroek Gravenhorst, o Keirse, M. 1N, €L and
Ruys, . H. (1980), Neonatal mortality risk in relation
to gestational age and birthweight:  Results of a4
mitional survey of preterm and very-low-birthweight
infants in the Netherlands, Lancet 1. 55-57,

Inbibition of Preterm Labor

O
F IO,
(]



39.

40,

2.

40,

48,

. Lewis, P ] de Swiet,

Verloove-Vanhorick, 8. P, and Verwey, RO A (1987).
Project on preterm and small for gestational age
infants in the Netherlunds 1983 A collaborative sur-
vey.  Unpublished MD thesis. Leiden University,
Leiden, The Netherlunds,

McGregor, J. A, French, J. L, Reller, Lo B, Todd, .
K.. and Makowski, E. L. (1986).  Adjunctive ery-
thromycin treatment for idiopathic preterm labor:
Results of a randomized, double-blinded, placebo
controlled trial.  American Journal of Obstotrics and
Gynecology 154, Y8-103.

Akerlund, M., stromberg, P.. Hauksson, A, Andersen,
L. F. Lyndrup, J.. Trojnar, J.. and Mclin, P (1987).
Inhibition of uterine contructions of premuature Jabor
with an oxytocin analogue:  Results from a pilot
study.  British Journal of Obstetrics and Gynaecology
04, 1040-1044.

Keirse, M, J. N Co (1989). Preterm delivery. In 1
Chalimers, M. J. N. C. Keirse, and M. W, Encon
(Eds.), Effective care in pregnancy and childbirth
(Vol. 2, pp. 1270-1292). Oxford: Oxford University
Press.

Tumbull, A, C. (1987, Commentary:  An OXytodin
inhibitor for suppressing preterm labor.  British
Journal of QObstetrics and Gynaecology 9+,
1009-1013.

Fuchs, F., and Fuchs, A-R. (198+4).  Fthanol for the
prevention of preterm birth. In: F. Fuchs and P G.
stubblefield (Eds)), Preterm birth:  Cduses, preven-
tion and mandagement (pp. 207-222). New York:
Macmillan,

Keirse, M. 0N, G0 (1984).
drug treatment in preterm Jabor.
Obstetrics and Gynaecology 91, 424430,

A survey of tocolvtic

M., Boylan, P., and Bulpitt, €.
J. (1980). How obstetricians in the United Kingdom
manage preterm labor. British Journal of Obstetrics
and Gynaccology 87, 574577,

Trudinger, B. J.. and Boshell, Lo (1987).
the management of premature labor by Australian
obstetricians,  Australian and New Zealand Journal
of Obstetrics and Gynacecology 27, 188-195.

7. Petrie, R H. (1981, Tocolysis using magnesium sul-

fate. Seminars in Perinatology 5. 260-273.

Spisso, K. R, Harbert, G M. I and Thiagarajah, S,
(1982). The use of muagnesiom sulfate as a prinury

Marc Keirse

British Journal of

A sunvey of

49.

50).

51.

52,

50.

Interventions

tocolytic agent to prevent premature delivery.
American Journal of Obstetrics and Gynecology 142,
840-845.

Adamsons, K., and Walluch, R. C. (1984, Diazoxide
and calcium antagonists in preterm lubor, Ini F
Fuchs and P. G. Stubbleficld (Eds), Preterm birth:
Causes, prevention and mandgement. (pp. 249-203).
New York: Macmillan.

Eskes, 1. K. A B., Kornman, |. J. C. M.. Bots, R. 8. G.
M.. Hein, P R, Gimbrére, J. S, FLand Vonk, J. T. C.
(1980).  Maternal morbidity due to beta-adrenergic
therapy:  Pre-existing cardiomyopathy aggravated by
fenoterol.  European Journal of Obstetrics,
Gynecalogy, and Reproductive Biology 10, 41—#.

Parsons. M. T., Owens, C. A, and Spelluey, W N
(1987).  Thermic effects of tocolytic agents:
Decreased temperature with magnesium sulfate.
Obstetrics and Gynecology 09, 88-90.

Steer, G M., and Petrie, R H. (1977). A compurison
of magnesium sulfute and alcohol tor the prevention
of premature lubor,  American fournal of Obstetrics
and Gynecology 129 1—t.

3. Tchilinguirian, N, G., Najem, R., Sullivan, G. B.. and

Craparo, E J. (1984, The use of ritodrine and mag-
nesium sulfate in the arrest of premature fabor.
International fournal of Gynaccology and Obstetrics
22, 117123,

CAndersson, K. E. (1977). Inhibition of uterine activi-

ty by the calcium anagonist nifedipine. In: A
Anderson, R, Beard. . M. Brudenedl, and P M. Dunn
(Eds)), Pre-term labor: Proceedings of the Fifth Study
Groupy of the Royal College of Obstetricians and
Gynaecologists (pp. 101=-11.4).  London:  Royal
College of Obstetricians and Gynaecologists.

. Read, M. D, and Weliby, D E. (1986). The use of a

calcium antagonist (nifedipine) (o suppress preterm
Libor.  British Jowrnal of Obstetrics and Gynaecology
93, 923937

Ulmsten, U, Andersson, K. Eooand Wingerup, L
(1980, Treatment of prenuature labor with the caldi-
um antagonist nifedipine.  Archives of Gynecology
229, 1-5,

Keirse, M, LN G (1984, Betamimetic drugs in the
prophylaxis of preterm libor: Extent and rationale
of their use.  British Jowrnal of Obstetrics and
Gyaaecology 91, 131-437,

L
-~
- A



Advances in the Prevention of Low Birthueight

59.

60.

0l.

62.

063.

05.

00.

67.

08.

Bishop, E. H.. and Woutersz, T. B, (19061).
Isoxsuprine, a myometrial relaxant: - A preliminary
repornt.  Obstetrics and Gynecology 17, 442—#40.

Hendricks, C. H., Cibils, L. A., Pose, 8. V., and
Eskes, T. K. A. B. (1961). The pharmacologic con-
trol of excessive uterine activity with isoxsuprine.
Amenican Journal of Obstetrics and Gynecology 82,
1004-1078.

Baillie, P., Mechan, F. P, and Tyack, A. ], (1970).
Treatment of premature labor with orciprenaline.
Britisb Medical Journal +, 154-155.

Barden, T. P
ture labor by mesuprine hydrochloride,
and Gynecolugy 37, 98~105,

(1971, Inhibition of human prema-
Obstetrics

Wesselius-De Casparis, A., Thiery, M., Yo Le Sian,
A., Baumgarten, K., Brosens, I, Gamissans, Q.
Stolk, J. G., and Vivier, W. (1971). Results of dou-
ble-blind, multicentre study with ritexdrine in prema-
ture labor.  British Medical Journal 3, 144147,

Edelstein, H., and Baillic, P (1972).
fenoterol (Beroteo) as compared with orciprenaline
(Alupent) in the treatment of premature labor: A
comparutive study. Med Proc 18, 92-96.

Liggins, G, C., and Vaughan, G. S. (1973,
Intravenous infusion of salbutamol in the manage-
ment of premature labor, Journal of Obstetrics and
Gyndecology of the British Commonwealth 80,
29-33.

Gummerus, M. (1975). Hemmung der drohenden
Frithgeburt mit Nylidrin und Verapamil.  Zeitschrift
Siir Geburtshilfe und Perinatologic 179, 261-2606.

Lipshitz, J., Baillie, P, and Davey, D. AL (1976). A
compurison of the uterine 8- -adrenoreceptor selec-
tivity of fenoterol, hexoprenaline, ritodrine and
salbutamol.  Sowth African Medical Journal 50,
1909-1972,

Ingemarsson, 1. (1976).  Effect of terbutaline on
premature fabor: A double-blind placebo con-
trolled study.  American Journal of Obstetrics and
Gynecolugy 125, 520-524.

Eskes, T. K. AL Bl and FEssed. G, G. M. (1979).
Inhibition of uterine contractility with S-mimetic
drugs. In: M. J. N. C. Keirse, A, B, M. Anderson,
and J. Bennebroek Gravenhorst (Eds), Human par-
turitionn (pp. 165-187). The Hague: Leiden
University Press.

The use of

oY,

70.

71.

-3
[ 3

73.

75.

77

78.

. Gsapo, A, L, and Herczeg, J.

Ingemarsson, I, Azulkumaran, 8., and Kottegoda, S.
R. (1985). Complications of betamimetic therapy in
preterm labor, Australian and New Zealand Journal
of Obstetrics and Gynaccology 25, 182-189.

Adam, G. S, (1966). Isoxuprine and premature
labor.  Australian and New Zealand Journal of
Obstetrics and Gynaecology 6, 294-298.

Calder, A. A, and Patel, N. B. (1985). Are
betamimetics worthwhile in preterm labor? In: R
W, Beard and F. Sharp (Eds.), Pre-term labor and its
consequences:  Proceedings of the Thirteenth Study
Group of the Royal College of Qbstetricians and
Gynaecologists (pp. 209-218). London: Royal
College of Obstetricians and Gynaecologists.

Castrén, O., Gummerus, M., and 8. rikoski, S.
(1975). Treatment of imminent premature labor: A
comparison between the effects of nylidrin chloride
and isoxuprine chloride as well as of ethanol. Actu
Obstetrica et Gynecologica Scandinarica 54, 95-100,

Cotton, D). B.. Strassner, H. T, Hill, L. M., Schifrin, B.
8., and Paul, R H. (1984). Comparison of magne-
sium sulfate, terbutaline and a placebo for inhibition
of preterm lubor: A randomized study.  Journal of
Reproductive Medicine 29, 92-97.

(1977). Arrest of pre-
mature labor by isoxsuprine.  American forernal of
Obstetrics and Gynecology 129, 48291,

Duas, R.(1909).  Isoxsuprine in premature labor.

Journal of Obstetrics and Gynaecology of India,
. 4 i &

5060-570.

. Howard, T. E.. Killam. A. P., Penney, L. L., and

A double-blind randomized
Military

Danicll, W, €. (1982).
study of terbutaline in premature Libor.
Medicine 147, 305-307.

Larsen, |. F, Eldon, K., Lange, A, P, Leegaard, M,
Osler, M., Sederberg Olsen, 1., and Permin, M,
(1986). Ritodrine in the treatment of preterm labor:
Second Danish multicenter study.  Obstetrics and
Gynecology 67, 607-013.

Larsen, J. F.. Hansen, M. K., Hesseldahl, H,
Kristoffersen, K., Larsen, P K., Osler, M., Weber, 1,
Eldon. K., and Lange, A, (1980). Ritodrine in the
treatment of preterm labor: A clinical trial to com-
pare a standard treatment with three regimens
involving the use of ritodrine.  British Jorurnal of
Obstetrics and Gynaccology 87, 949957,

Inhibition of Preterm Labor



79.

81

82,

83.

85.

87.

89.

.

. Muariona, F. G.

Levin, D. L (1980, Effects of inhibition of
prostaglandin synthesis on fetal development, oxy-
genation, and the fetal circulation.  Seminars in
Perinatology 4, 3544,

Merkatz, 1. R., Peter, ] B, and Barden, T. P (1980),
Ritodrine hydrochloride: A betamimetic agent for use
in preterm labor. 11 Evidence of efficacy.  Obstetrics
and Gynecology 56, 7-12.

Penney, L. L., and Daniell, W. C. (1980).  Estimution
of success in treatment of premature Libor:
Applicability of prolongation index in a double-blind,
controlled, randomized trial.
Obstetrics and Gynecology 138, 345-340.

Sivasamboo, R (1972). Premature fabor. In: K.
Baumgarten and A. Wessclius-De Casparis (Eds.)),
Proceedings of the International Symposium on the
Treatment of Fetal Risks, Baden. Austria (pg. 10-20)
Vienna:  University of Vienna Medical School,

Spellacy, W. N, Cruz, A. C.. Birk, S. A, and Buhi, W.
C. (1979). Treatment of premature labor with rito-
drine: A randomized controlled study.  Obstetrics
and Gynecology 54, 220-223.

Barden, T. P. Unpublished data included in the
reports of Merkatz et al. (1980) and King et al. (1988),

Hobel, C. J. Unpublished data included in the reports
of Merkatz et al. (1980) and King et al, (1988).

Unpublished data included in the
reports of Merkatz et al. (1980) and King et al, (1988).

Scommegna, A., and Bieniarz, J. Unpublished data
included in the reports of Merkatz et al. (1980) and
King ¢t al, (1988).

Leveno, K. 1., Klein, V. R, Guzick, .S, Young, D. €,
Hankins. G. D. V., and Williams, M. L. (1980).
single-centre randomised trial of ritodrine hydrochlo-
ride for preterm laubor. Zancer 1, 1293-1290.

Chalmers, 1., Hetherington, J., Enkin, M., and Keirse.
M. . N. €. (Forthcoming). Methods used for synthe-
sizing cvidence. In: M. W, Enkin, M. J. N. €, Keirse,
and 1. Chalmers (Eds)), Effective care in pregnancy
and childbinh, Oxtord: Oxford University Press,

Peto, R., Pike, M. C., and Armitage. P. (1970).
Design and analysis of randomised clinical trials
requiring prolonged observation for cach patient:
Introduction and design.  British fournal of Cancer
34, 585-012.

Marc RKeirse

American Journal of

91

97

. Brown, S. M., and Tejani, N A

93.

91

. Crowley, P.

90.

98.

9.

Interventions

Yusuf, 8., Peto, R, Lewis, ], Collins, R., and Sleight,
P. (1985). f-blockade during and after myocardial
infection:  An overview of the randomized trials,
Progress in Cardiovascilar Diseases 5, 335-371.
(1981). Terbutaline
sulfate in the prevention of recurrence of premature
labor.  Obstetrics and Gynecology 57, 22-25.

Creasy, R K., Golbus, M. 8., Laros, R. K., Parer, J. T,
and Roberts, J. M. (1980).  Oral ritodrine mainte-
nance in the treatment of preterm labor. American

Journal of Obstetrics and Gynecology 137, 212-219.

Smit, DA, (1983). Efficacy of orlly administered
ritodrine after initial intravenous  therapy.
Unpublished MD thesis, University of Limburg, The
Netherlands.

(Forthcoming). Promoting pulmonary
maturity. In: M. W. Enkin, M. J. N, C. Keirse, and 1.
Chalmers (Eds.). Effective care in pregnancy and
childbirth. Oxford: Oxford University Press.

Liggins, G. C., and Howie, RN, (1972). A con-
trolled trial of antepartum glucorticoid treatment for
prevention of the respiratory distress syndrome in
premature infants.  Pediatrics 50, 515-525.

L Caritis, S, N.. Carson, D., Greebon, ., McCornmick,

M.. Edelstone, DL 1, and Mueller-Heubach, E.
(1982). A comparison of terbutaline and ethanol in
the treatment of preterm labor. American Journal of
Obstetrics and Gynecology 142, 183-190.

Finley, J.. Katz. M., Rojas-Perez, M. Roberts, ] M.,
Creasy., R, K., and Schiller, N. B, (1984).
Cardiovascular consequences of placebo controlled
agonist tocolysis:  An echocardiographic study.
Obstetrics and Gynecology 63, 787-791.

Lauersen, N F., Merkatz, 1 R, Tejani, N, Wilson, K.
H.. Roberson, A, Mann, L. I, and Fuchs. F. (1977).
Inhibition of premature labor: A multicenter com-
parison of ritodrine and ethanol.  American fournal
of Obstetrics and Gynecology 127, 837-845.

100.Reynolds, J. W. (1978). A comparison of salbutamol

and ethanol in the treatment of premature fabor.
Australian and New Zealand Journal of Obstetrics
and Gynaecology 18, 107-109.

101.Sims, C. D.. Chamberlain, G. V. P, Boyd. 1. E., and

Lewis, PJ (1978). A comparison of salbutamol and
cthanol in the treatment of preterm labor.  British

Journal of Obstetrics and Gynaecology 85, 701-700.

245



Advances in the Prevention of Low Birthweight

102.Spearing, G. (1979), Alcohol, indomethiacin and
salbutamol: A comparative trial of their use in
preterm labor. Obstetrics and Gynecology 53, 171-174,

103.8eall, M. H., Edgar, B, W.. Paul. R, H., and Smith-
Wallace, T. (198%). A comparison of ritodrine, terbu-
taline, and magnesium sulfate for the suppression of
preterm labor.  American Journal of Obstetrics and
Gynecology 153, 851-859,

101 Caritis, 8. N.. Toig, G.. Heddinger, L AL and
Ashmead, G, (1984). A double-blind study compur-
ing ritodrine and terbutaline in the treatment of
preterm labor, American Jorrnal of Obstetrics and
Gynecolagy 150, 7-14,

105.Essed, G. G, M., Eskes, T. K. A B and Jongsma. H.
W (1978). A randomized trial of two beta-mimetic
drugs for the treatment of threatening carly labor:
Clinical results in a prospective comparative study

with ritodrine and fenoterol.  Erropean journal of

Obstetrics, Gynecology. and Reproductive Biology 8,
341-348.

100.Gummerus, M. (19831 Tocolysis with hexoprenalin
and salbutamol in clinical comparison.  Geburshilfe
und Frauenbeilkunde 43, 151-155.

107 Karlsson, K., Kriintz, M., and Hamberger, L. (1980).
Compurison of various betamimetics on preterm Labor

survival and development of the child, Journal of

Perinatal Medicine 8. 19-26.

108, Kosasia, T, 8.0 Nakayama, R, T, Hale, RO W, Rinzler, G.
S.oand Freitas, Co AL (1985, Ritodrine and terbu-
tiline compared for the treatment of preterm labor.
Acta Obstetricia et Gynecologicd Scandinavica Oy,
421420,

109.Ryden. G. (1977). The effect of salbutamol and
terbutaline in the management of premature Libor,
Acta Obstetricia et Gynecologica Scandinaricea 560,
293-290.

110.Bender, H. G.. Goeckenjan, G.. Meger. €., and
Miantefering, H. (1977), Zam miterlichen Risiko der
medikamentosen Tokolyse mit Fenoterol (Partusisten).
Gebuntshilte und Fracunbeilkunde 37, 605—67+4.

H 1 Jonatha, W Goessens, L. Traub, E. and Dick, W
(1977). Pulmonale Komplikationen wiihrend der
Tokolyse. In: H. Jung and E, Friedrich (Bds)y,
Fenaoterol (Partusisten ) bei der Bebandlung in der
Geburtshilfe und Perivatologic (pp. 105-108).
Stuttgart: Georg Thieme,

112.Rubli, F. (1977, Discussion. In: A, Anderson, R
Beard, J. M. Brudenell, and P. M. Dunn (Fds.), Pre-
term labor: Proceedings of the Fifth Study Group of
the Roval College of Obstetrictans and Gynaecologists
(pp. 218-220). London: Royal College of
Obstetricians and Gynacecologists,

113. Abramovici, H., Lewin, A, Lissak, A., and Palant, A
(1980).  Maternal pulmonary edema occuring after
therapy with ritodrine for premature uterine contrie-
tions. Acta  Obstetricia et Gynecologica
Scandinatica 59, 555

4. Babenerd, J.oand Flehr, 1. (1979, Mitterliche
Zwischenfalle unter der Tokolyse mit Fenoterol.
Medizinische Welt 30, 537-541.

TS Barden, T. P Peter, ). Bl and Merkatz, 1 R, (1980).
Ritodrine hvdrochloride: A betamimetic agent for
use in preterm kibor. L Pharmicology. clinical his-
tory, administration, side effects, and satety.
Obstetrics and Gynecology 50, 1-0.

116.Daubert, . €., Gosse, P, Rio, M., Grall. J. Y.,
Bourdonnec. €., Pony, J. C., and Gouffault, J.
(1978). Myocardiopathies en cours de grossesse:
Role possible des bétamimétiques.  Arebhives des
Medladios du Coeur vt des Vaisseaux 71, 1283-1200,

HTELot, H. R, Abdulla, UL and Hayes, PJ (1978).
Pulmoniry oedema associated with ritodrine infusion
and betamethasone administration in premature
Libor. British Medical Journal 2, ~99-800,

IS Jucobs, M. M. Knight. A, B., and Arias, F. (1980,
Maternal  pulmonary edema resulting from
betamimetic and glucocorticoid therapy.  Obstetrics
and Gynecology 56, 50-59.

119 Millicz, J.. Blot, P.oand Surcau, Co (1980, A case
report of maternal death associated with betamimet-
ics and betamethasone administration in premature
labor.  European Journdl of Obstetrics. Gynecology.
dand Reproductive Biology 11, 93-1(0),

120.Ncibubr-Jorgensen, U (19800, Pulmonary ocdeni
following treatment with ritodrine and betametha-
sone in prenuiture Labor. Danish Medical Bulletin
&7 90-100,

121 Rogge, 2., Young. S..oand Goodlin, R (1979),
Posi—partum pulmonary oedeni associated with pre-
ventive therapy for premature labor. Lancet 1,
1020~1027.

Iuhibition of Preterm Labor

221



122.Tinga. D. 1. and Aarnoudse, | G, (1979). Post-par-
tum pulmonary oedema associated with preventive
therapy for premature labor, Zancet 11020

123.Wolff. F., Meier, U, and Bolte. A (1979),
Untersuchungen zum Pathomechanismus schwerer
kardiopulmonaler Komplikationen unter tokaolytisch-
er Behandlung mit S-adrenergen Substanzen und
Betamethason.  Zeitschrift fiir Geburtishilfe und
Perinatologie 183, 313-347.

124.Grospictsch, G.. Fenske, M., Dietrich, B., and Ensink.
F.oB. M. (1982). Effect of the tocolytic agent
fenoterol on body weight, urine excretion, blood
hematoerit. hemoglobin, serum protein, and elec-
trolyte levels in non-pregnant rabbits.  American
Journa of Obstetrics and Gynecology 143, 00O"—072.

125.Caritis. 8. N.. Edelstone, D, 1, and Mueller-Heubach,
E. (1979). Pharmacologic inhibition of preterm
labor.,  American fournal of Obstetrics and

e~

Gynecolugy 133, 557578,

126.Katz. M.. Robertson, I AL and Creasy. ROK (1981,
Cardiovascular complications associated with terbu-
taline treatment for preterm labor, American
Journal of Obstetrics and Gynecology 139, 605008,

127 .Robertson, P AL, Herron, M., Ratz, M., and Creasy, R
k. (1981 Maternal morbidity associated with isox-
suprine and terbutaline tocolysis. Evropean fournal
of Obstetrics, Gynecology, and Reproductive Biology
11, 371-378.

128.Benedetti, T. 10 (1983, Maternal complications of
parenteral S-sympathomimetic therapy for prenuaure
labor.  American Journal of Qbstetrics and
Gynecology 143, 1-0,

129.Dhainaut. 1. Boutonnet. G.. Weber, S0 and
Degeorges. M. (1978), Responsabilite des béta-2-
mimétiques dans Lt gencse d'une cardiomyopiithic
du postpartum. Noweelle Presse Médicale ™, 1038,

130.Hendricks, S, K., Keroes, J,oand Ratz, M. (1TO86),
Electrocardiographic changes associated with rito-
drinc-induced  maternal  tachycardia and
hypokalemia.  American forrnal of Obstetrics and
Gynecolugy 154, 921-923.

131.kubli. F. (1980, Commentary on maternal morbidi-
ty due to beta-adrenergic therapy., Ewropean
Journal of Obstetrics. Gynecology. dand Reproductive
Biology 10, §4—45,

Marc Keirse

23

Interventions

132.Michalak, D.. Klein, V., and Marquette, G, P
(1983), Myocardial ischemia: A complication of
ritoddrine tocolysis.  American Jouinal of Obstetrics
and Gynecolgy 140, 801-802.

133.Ries, G. H. (1979). Kasuistische Mitteilungtiber das
Auftreten einer Myokardischimie unter medikamen-
toser Tokolyse mit Ritodrin (Pre-Parn. - Gebunshilfe
und Frauenheilkunde 39, 33-37.

134.Ying, Y. K., and Tejani. N AL (1982).  Angina pec-
toris as a complication of ritodrine hydrochloride
therapy in premature labor.  Obstetrics and
Gynecolugy 60, 3853488,

133.Rona, G., Chappel, C. L. Balazs, T., and Ghaudry. R
(1959),  An infarct-like myocardial lesion and other
toxic manifestations produced by isoproterenol in
the rat. Archives of Pathology 67, 433—155.

136.Bicniarz, J.. Ivankovich, A, and Scommegna, A,
(1974). Cardiac output during ritodrine treatment in
premature labor,  American Journal of Obstetrics
and Gynecology 118, 910-919.

137.D¢ Swiet, M. (1980).  The cardiovasculur system.,
In: F. E. Hyvuten and G. Chamberlain (Eds),
Clinical physiology in pregrancy (pp. 3—2).
Oxford: Blackwell Scientific Publications.

138 Ferguson, . E.. Hensleigh, Po AL and Kredenster,
D. (198D, Adjunctive use of magnesium  sulfate
with ritodrine for preterm fabor tocolysis.
American Journal of Obstetrics and Gynecology
148, 166-171.

139.Lenz. 8., Detlefsen. G, Rygaard, C.,oand Vejerslev, L
(1983). Isotonic dextrose and isotonic saline as sol-
vents for intravenous treatment of premature Jabor
with ritodrine.  Journal of Obstetrics dnd
Gynaecology 5. 151-15+¢.

140.Philipsen. T., Eriksen, PoS.and Lynggard, F
(1981, Pulmonary cdema following ritexdrine-saline
infusion in premature labor. Obstetrics dnd
Gynecology 58, 30--308.

el Reirse, M. N C, Noort, Wi and Erwich. J. J. H. M.
(1987).  The role of prostaghindins and
prostaglandin synthesis in the pregnant uterus. I
M. JoN.CoOReirse and H )L de Koning Gans (Eds),
Priming and induction of labor by prostaglandins:
A state of the art (pp. 1-25). Leiden, The
Netherlinds: Boerhaave  Committee for
Postacademic Medical Education.



Advances in the Prevention of Low Birthweight

2. Keirse, M. J. N C0 (1981, Potential hazards of

prostaglundin synthetase inhibitors for management of
pre-term Labor. Jowrnal of Drug Research 6. 915919,

1i3.Wigvist, N,
prostaglandin synthesis in obstetries. In: MO LN C
Keirse, A B M, Anderson, and J. Bennebrocek
Gravenhorst (Eds). Human parturition (pp. 189-200).
The Hague: Leiden University Press,

Schwartz, Al Brook, 1. Insler. Vo Rohen, F. Zor, U,
and Lindner, H. R. (1978), Eftect of flutenamic acid
on uterine contractions and plasni levels of 15-keto-
13. La-dihvdro-prostaglandin Fg in preterm labor,

14

Gynecologic and Obstetric bicestigation 9, 139-149,

145. Dornhoter. W.. and Mosler, Ko H. o (1975,
Prostaglandine und s-Stimulatoren. In: H. Jung and F
K. Rlock (Eds), Th 1165a ( Partusisten s hei der
Bebanedlung in der Geburtshilfe und Perinatologic (pp.
190-202). Stuttgart: Georg Thieme.

140.Gyory, Go, Riss, CL Benvo, T, Bagdany, S, Szalay, 1,
Rurcz, M., and Virag, 8. (1974, Inhibition of Libor by
prostaglandin antagonist in impending abortion and
preterm and term Libor, Lancet 2, 293,

7. Witer, Fo R, and Nichyl, 10 R0 (1980).  Inhibition of
arachidonic acid metabolism in the perinatal period:
Pharmacology., clinical application. and potential
adverse effects. Seminars ir Perinatology 10, 310-333.

148. Moonen, P Klok, G.. and Reirse, ML NG (1984,
Increase in concentrations of prostaghindm endoper-
oxide synthuse and prostieyvelin synthase in human
myometrium in late pregnancy. Prostaglandins 28,
309-322,

49 Mitchell, M. DL 19800, Pathwavs of arachidonic acid
metabolism with specitic application 1o the fetus and
mother. Seminas in Perinatology 10, 242-25 1.

150. Halle, H. Hengst, P00 (19781 Zusatziokolyse dorch
Prostaglandinsvthetaschemmung it Indometacn.
Zeitschrift frir Gemortshife wnd Pervinatologie 182,
3067-370,

IS Van Ketso He, Thiery, Mo Derom, R Van Egmond. 1.,
and Bacle, G0 (1979 Perinatul huzards of chronie
antematal tocolvsis with indomethacin, Prostaghandins
18, 893-007,

152.Niebyl 1. R, Blake, Do AL White, RO DL Rumor, K.
M., Dubin, N. H.. Robinson, |. C.. and Egner, PG
(1980, The inhibition of premature Libor with
indomethacin,  American Jowrnal of Obstetrics and
Gyneoclogy 130, 1014-1019.

(1979, The use of inhibitors of

153. Zuckerman, H.. Shalev, E. Gilad, G., and Katzuni, E.
(1984). Further study of the inhibition of premature
labor by indomethacin, Part 11 Double-blind study.
Journal of Perinatal Medicine 12, 25-29.

154.Gamissans,  O., and Balasch, . (1984,
Prostaglandin synthetase inhibitors in the treatment
of preterm Labor, In: F Fuchs and P G, Stubbleficld
CEdS), Preterm bivth:  Cuuses, prevention dvd mein-
agement (pp. 223-238%) New York: Macmillan,

155, Katz, 7., Lancet, M. Yemini, M, Mogilner, B. M.
Feigh AL and Ben-Hur, Ho (1983). Treatment of pre-
mature Libor contrictions with combined ritodrine
and indomethacine.  Interndtional fournal of
Gynaccology and Obstetrics 21,0 337-342,

150, Blake, DAL Niebyl, | R, White, R D., Kumor, K.
M., Dubin, N, H.. Robinson, J. C.. and Egner, E G
(19801, Treatment of premuature labor with
indomethacin,  Advances in Prostaglanedin arnd
Thromboxane Research 8, 1400—1407,

137 Gamissans, O, Canas, E., Cararach, V., Ribus, |..
Pucrto. B.. and Edo. AL (1978), A study of
indonethacin combined with ritodrine in threatenad
preterm Libor. Ewropean Journal of Obstetrics,
Gynecology, and Reproductive Biology 8, 123128,

1SR.Gamiss ns - O Cararach, Vooand Serra, ] €1982),
The role of prostaglandin-inhibitors, beta-adrenergic
drugs and glucocorticoids in the munagement of
threatened preterm labor, In: H Jung and G,
Lambenti (Edso, Betamimetic drigs in obsietrics and
perinatology cpp. T1=84), Stuttgart: Georg Thieme.

159 Alvin, G.. Orne. Mo Bertillson, L Strand, ROF K
and Palmer, Lo 19750 Pharmuacokinetios of
indomethacin,  Clinical Pharmacology and
Thoerdapentios 18, 304-373,

Too. Wilusch, Wo W Novak, H.. Leopold, Gand Netter,
K. I w78 Comparative bioavailability: Influence
of various dicts on the bioavarlability  of
indomethacin, hiternational Jowrnal of Clinical
Pharmacology aned Biopharmecy 10, 40 -4 4,

T Tracger. AL Noschel, Hoand Zaumseil, ] 1973)
Zur PharmaKoKinetik von Indomethazin bei
Schwangeren., Kreissenden und deren
Neugebhorenen. Zentralblatt frir Gyndkologie 95,
035041,

162 Wilkinson, A, R, (19800, Naproxen levels in preterm
infants after nuiernal reatment, Lasrce! 2, 391-39 %,

bibition of Preterm Labor

31



163.Gersony, W, M., Peckham, G, J., Ellison. R. C..
Micttinen, O. 8., and Nadas, A. S, (1983), Eftects of
indomethacin in premature infunts with patent ductus
arteriosus:  Results of a national collaborative study.
Journal of Pediatrics 102, 895-905.

10-4. Mahony, L., Carnero, V., Breit, C, Heymann, MoAL
and Clyman, R. L (1982). Prophylactic indomethacin
therapy for patent ductus arteriosus in very-low-birth-
weight infants.  New' England Journal of Medicine 306,
SO0-310.

1605, Arcilla, R, A.. Thilenius, O. G., and Ranniger. K.
(1909, Congestive heart failure from suspected ductal
closure in utero. Jotrrnel of Poediatrics 75, 7478,

166. Wigvist. N. (1981, Preterm labor: Other drug possi-
bilities including drugs not to use. Int M. G Elder
and C. H. Hendricks (Eds)o Preterm labor (pp.
148-175). London: Butterworths.

167. Betkerur, M. V., Yeh, T, F, Miller, K., Glasser, R, L and
pildes, RS, (1981, Indomethacin and its effect on
renal function and urinary Kallikrein excretion in pre-
mature infants with patent ductus arteriosus.
Pediatrics 08, 99-102.

168.Gleason, C. A, (1987). Prostaglandins and the devel-
oping kidney. Seminars in Perinatology 11, 12-21.

169 Hevmann, M. A Rudolph, A, M., and Silverman, NoH.
(1976). Closure of the ductus anteriosus in premature
infants by inhibition of prostaglandin synthesis. New
England Journeal of Medicine 295, 530-533.

170.Cantor. B., Tvler, T., Nelson, R M., and Stein. G HL
(1980, Oligohydramnios and trunsient neomital
anuria; A possible association with the maternal use

of prostaglandin synthetase inhibitors. fournal of

Reproductive Medicine 24, 220-223,

171 nskovitz, .. Abramovice, H o and Brandes, ] M.
(1980, Oligohydramnion, meconium and perinatal
death concurrent with indomethacin treatment in
human pregnancy.  Journal of Reproductive Medicine
24, 137-140,

172 Veersenit, DL de Jong, POAL and Van Wijck 10 A M
(1983, Indomethacin and the fetal renal nonfunction
syndrome. Furopean Journal f Qbstetrics,
Gynecolugy, and Reproductive Biology 16, 113-121

173. De Wit. W, Van Mourik, 1. and Wiesenhaan, P (1988).
Prolonged maternal indomethacin therapy assodiated

with oligohvdramnios: Case reponts. Brittsh forrnal of

Obstetrics and Gyndecology 95, 303-303.

Marc Reirse

232

Interventions

174 Fricdman, 7., Whithun, V., Maisels, M. J.. Berman,
W.. Jr.. Marks, K. H., and Vesell, E2 8. (1978),
Indomethucin disposition and indomethacin-induced
platelet dysfunction in premature infants. Journal of
Clindcdl Pharmacology 18, 272-279,

175. Abramson, D., and Reid. DL E. (1955). Use of relax-
in in treatment of threatened premature labor.
Journal of Clinical Endocrinology and Metabolism
15, 206-209.

176.Chng. P. K. (1981, An analysis of preterm singleton
deliveries and associated perinatal deaths in a total
population.  British Jowrnal of Obstetrics and
Gyndecology 88, 811818,

177.Davies, A. E.. and Robertson, M, J. 8. (1980).
Pulmonary oedema after the administration of intra-
venous satbutamol and ergometrine: Case report.
British Jorrnal of Obstetrics and Gynaccology 87,
539541,

178.Ery. R.. Pigne, A Prouvost. G, Gamerre, M., Malet,
C.. Serment, H., and Barat, 1. (1980), The effects of
oral administration of progesterone for premature
labor.  American Journal of Obstetrics and
Gynecolugy 154, 525-529.

179.Fuchs, F. (1970). Prevention of prematurity.
American Journal of Obstetrics and Gynecology 120,
8U9-820.

180.Fuchs. F. Fuchs, A-R.. Poblete, V. G, and Risk, A
(196™).  Effect of aleohol on threatened premature
labor.  American Journal of Obstetrics dand
Gynecology 99, (27037,

181 keirse, M. 1 N, €. (19793 Endogenous
srwaglandins in human parturition. o MO NS C
Keirse (B, Human parturition: New: concepts dand
developments (pp. 101-142). Leiden. The
Netherlands: Leiden University Press.

182 Morrison, 1. C.. Martin, J. N.. Maryin, R. W,
Gookin., K. S.oand Wiser, W Lo (1987,
Prevention of preterm birth by ambubitory assess-
ment of uterine activity: A randomized study.
American Journal of Obstetrics and Gynecology
130, S30—-543.

183.8tubbs, T, M. Van Dorsten, J. PLoand Miller. M. €
(1980).  The preterm cervix and preterm labor:
Relative risks, predictive values, and change over
time.  American Journal of Qbstetrics dand
Gynecology 155, 82083+,

‘l“
o
\o




Advances in the Prevention of Low Birthweight

184. Tamby Raju, R. L., Anderson, A, B. M., and Tumbull,
A. C. (1974). Endocrine changes in premature
labor. 8ritish Medical Journal 4, 67-71.

185.Tsuie, . ], Lai, Y. F, and Sharma, $. D. (1977). The
influence of acupun ture stimulation during preg-
nancy. Obstetrics and Gynecolugy 50, 79188,

186. Turner. G., and Collins, E. (1975). Fetal effects of
regular salicylate ingestion in pregnancy.  Lancet 2,
338-339.

187. Zuckerman, H., Reiss, U, and Rubinstein, 1. (1974),
Inhibition of human premature  labor by
indomethacin,  Obstetries and Gynecology 4.
787-792.

250 Q3. Inhibition of Preterm Labor




Interventions

Statistical Findings:
Inbibition of Preterm Labor:
Is It Worthwhile?

Table 19.1
Summary of Approaches Used to Inhibit Preterm Labor in the Past 35 Years and Their Purported
Success Rates in the First English Language Publication Documenting Their Use

Number of Criterion of Percent
Agent Year Authors women SULCEYS SUCCESS
Relaxin 1955 Abramson and Reid {2] 5 delivery after 36 weeks 100
tsoxsuprine 1961 Bishop and Woutersz |23] 120 contractions delayed 24 hours 82
Ethanol 1967 Fuchs et al. {62] 52 delivery delayed 72 hours 67
Orciprenaline 1970 Baillie et al. |13} 30 delivery after 36 weeks 70
Mesupring 1971 Barden |14} 17 delivery delayed 24 hours 53
Ritodrine 1971 Woesselius-DeCasparis et al. [17 3] 43 not delivered during treatment 80
Fenoterol 1972 Fdelstein and Baillie [50] 28 delivery delayed 1 week 71
Salbutamol 1973 Liggins and Vaughan {113} 88 delivery delayed 24 hours 85
Indomethacin 1974 Zuckerman et al. [186] 50 arrest of contractions 80
Sodium salicylate 1974 CGyory et al, (721 50 diminished uterine activity 100
Buphenine 1975 Castrén et al. [33] 43 birthweight 2 2,500 g 86
Terbutaline 1976 Ingemarsson [80)] 15 not delivered during treatnient 80
Nifedipine 1977 Andersson [10] 10 delivery delayed 3 days or more 100
Magnesium sulphate 1977 Steer and Pelrie [153] 1 contractions stopped 24 hours 7
Acupuncture 1477 Tsuie et al. {163] 12 delivery after 36 weeks 92
Flufenamic acid 1978 Schwartz et al. [145] 18 delivery delayed 24 hours 83
Diazoxide 1984 Adamsons and Wallach {4} 118 complete cessation of contractions 94
Oral progesterone 1986 Erny ot al. [521 57 decrease in contraction frequency 76
Oxytacin analogue 1987 Akerlund et al. [6] 13 inhibition of contractions 100

Table 19.2
Characteristics of Birth and In-Hospital Mortality and Morbidity in Infants Born Alive Before 32
Weeks (224 Days) of Gestation in the Netherlands in 1983*

Characteristics Number  Percentage Characteristics Number  Percentage
Characteristics of birth Charac teristics and morbidity onfirmed diagnoses only) of newborn
After prefabor rupture of membranes 453 $4.8 Congenital malformations 96 9.5
More than 23 h after rupture of membranes 26 224 Weught below 10th centile for gestation 171 16.9
After use of tocolytic drugs (any time) 5133 52.8 Respiratory distress syndrome 417 41.2
After corticosteroid administration 173 17.1 Intracranial hemorrhage 251 4.8
Part of a multiple pregnancy 263 26.0 Convulsions 66 6.5
Breech presentation 293 29.0 Septicaemia 133 13.2
Elective deliveryt 155 15.3
Cesarean section 30 1.8 in-hospital mortality of Ineborn imtants
‘ o o ) _ Neonatal deaths (28 days) 285 8.2
* Data from Verloove-Vanhorick and Venwey 1987 [170]. In-hospital deaths 1o 30.7
1 Detined as any defivery following any obstetrical intervention aimed
et T membrancs, o ol ot o
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Table 19.3
Agents Reported to be Used for the Inhibition of Preterm Labor in the Literature Since 1980

Prostaglandin synthesis Oxytocin analogues Diazoxide Calcium antagonists
inhibitors (receptor Antimicrobial agents Magnesium sulfate
Betamimetic agents blocking agents) Ethanol Oral progesterone

Table 19.4
Characteristics of the Trials Compar:ng Betamimetics With Ethanol for Inhibition of Preterm Labor

No. randomized:reported on

Authors (date) Betamimetic Method of Allocatedto  Allocated
treatment allocation betamimetic  to ethanol Other details

Caritis et al. (1982) Terbutaline random by 92:85 corticosteroids were
iv => oral sealed / \ generally given;
maintenance envelopes 2:45 :40 magnesium sulphate
for 5 days if given if assigned
membranes intact treatment failed;

ruptured and intact
membranes reported
separately.

Spearing (1979) Salbutamol iv alternate 22:20 22:22 salbutamol was given
= oral for 48 hours if ethanol failed
after contractions and vice versa

Reynolds (1978) Salbutamol iv alternate 42:42 42:42 all ethanol treated
+ 200 mg sodium women received
phenobarbitone 500 mg methyl

prednisolone iv
Sims et al. (1978) Salbutamol iv random by 100:88 all women random-
no maintenance open list / \ ized to betametha-
42 2:46 sone vs. placebo;
5 women ethanol =
betamimetic; 2 beta-
mimetic = ethanol

Lauersen et al. (1977) Ritodrine iv = oral  random 150:135

maintenance for by sealed /
4 weeks or envelopes .68 two7

Fuchs {1976)

until term

all women are also
included in the
report of Lauersen
etal. (1977)

Statistical Findings: Inbhibition of Preterm Labor
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Figure 19.1
Effect of Betamimetic Drug Treatment in Preterm Labor on the Incidence of
Delivery Within 24 Hours in the 14 Trials Which Provided Data on This Outcome*
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* See text tor explanation on how lo interpret thic and subsequent figures.

Figure 19.2
Effects of Betamimetic Drug Treatment in Preterm Labor: ‘Typical’ Odds Ratios, With Their 95
Percent Confidence Intervals, Across Trials for the Various Outcomes Studied
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Figure 19.3
Effect of Betamimetic Drug Treatment in Preterm Labor on the Incidence of Severe Respiratory
Disorders Including Respiratory Distress Syndrome
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Figure 19.4
Effect of Betamimetic Drug Treatment in Preterm Labor on the Incidence of Perinatal Mortality Not
Attributable to Lethal Congenital Malformations
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Figure 19.5

Interventions

Comparison Between Betamimetic Drugs and Ethanol for Treatment of Preterm Labor:
Effects on the Incidence of Delivery Within 48 to 72 Hours After Entry into the Trial

Qdds Ratio
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Figure 19.6

Effects of Indomethacin in Preterm Labor: ‘Typical’ Odds Ratios, With Their 95 Percent Confidence
Intervals, Across Trials for the Varicus Outcomes Studied
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Appendix I: Symposium Program

Sunday, May 8, 1988

6:00 p.m.

REGISTRATION

Monday, May 9,1988

7:30 a.m.

8:30-8:45 a.m.

8:45-10:00 a.m.

8:45 a.nm.

0.05 a.m.

9:25 a.n.
10:00 a.m.

10:30 a.m.—
1230p m.

10:30 a.m.

BREAKFAST

SESSION It INTRODUCTIONS
Presiders: Heinz Berendes: woodie Kessel; Sumner Yaffe
Rapporteur: Phyllis Zucker

WELCOME
Duane Alexander, National Institute of Child Health and Human Development
Vince Hutchins, Bureau of Matemal and Child Health and Resources Development

SEssION II: TRENDS

Presiders: Brian McCarthy: David Rush
Rapporteur: Howard Hoffman

TRENDS IN RATES OF Low BIRTH WHIGHTS IN 1HE UNITED STATES
Specaker: Marie McCormick, Boston, Massachusetts

TRENDS [N PRETERM DELNVERY AND Low Birtrd WEGHIS IN FRANCE
Speaker: Gerard Breart, Paris, France

IISCUSSION

NUTRITION AND FIINESS BREAK

SEsSION I DETEFRMINANTS

Presiders: Ann Koontz: Charlotte Catz

Rapporteur: Karla Damus

EPinEsMIoOLOGICAL DETERMINANTS OF INTRAUTERINE GROWTH AND GESTAITONAL

DURATION, CURRENT STAIUS AND GAPs IN OUR KNOWLEDGE
Speaker: Michael Kramer, Montreal. Canada

24%)



Advances in the Prevention of Low Birthweight

10:50 a.m.

11:10 a.m.

11:30 a.m.

12:30-3:30 p.m.

2:00-3:30 p.m.

2:00 p.m.

2:30 p.m.

3:00 p.m.

3:30 p.m.

4:00-5:30 p.m.

4:00 p.m.

4:30 p.m.

5:00 p.m.

5:30 p.m.

BIOLOGICAL DETERMINANTS OF INTRAUTERINE GROWTH AND GISTATIONAL
DURAIION, CURRENT STATUS AND GAPS IN OUR KNOWLEDGE
Speaker: Miles Novy, Portland, Oregon

BEHAVIORAL DETERMINANTS OF INTRAUTERINE GROWTH AND GESTATIONAL
IURATION, CURRENT STATUS AND GAPS IN OUR KNOWLEDGE
Speaker: Jeanne Brooks-Gunn, Princeton, New Jersey

DISCUSSION

LUNCH

SESSION IV: INTERVENTIONS

Presiders: Henry Foster; Jose Belizan; Gian Di Renzo

Rapporteurs: Patricia Shiono; Donald McNellis

Thie Magcrr oF Dises Prectrrst Bigiri Crnicas, TRIAL
Speaker: Robert Creasy, Houston, Texas

RESULTS OF A THREE-YEAR PROSPECTIVE CONTROLLED RANDOMIZED TRIAL ON
PRETERM BIRTH PREVENTION AT 111E UNNVERSITY OF PriIssURGH

Speaker: Eberhard Mueller-Heubach, Pittsburgh, Pennsylvania
DIsctssion

NUTRIIION AND FITNEss BREAK

SESSION V: INTERVENTIONS

Presiders; Marshall Klaus: Steven Ng

Rapporieur: Margaret Freda

DiiCLNG AND RISE OF PRETERM BIRTH RATES FROM A4 15 Yiar Forrow =L Sit oy
Stwaker: Emile Papiernik, Paris, France

Urnatr: ON THE WEST LOS ANGELES PRIEMATURE PREVENTION Projecr
Speaker: Cal Hobel, Los Angeles. California

DISctssioN

ADJOURN

™
el
.
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7:00 p.m. IDINNER
SyMPOSIUM PARTICIPANTS AND ULS. Pusiic HEALTH SERVICE EXPERT PANEL ON 'THE
CONTENT OF PRENATAL CARE
Host: Ruby Heam, Robert Wood Johnson Foundation

Tuesday, May 10, 1988
7:30 a.m. BREAKFAST

8:30-10:00 a.m. SESSION VI INTERVENTIONS
Prosiders: Sara Depersio; Michael Ross; Dyanne Aftanso
Rapporteur: Jean Konte

8:30 a.m. ThHE SoUTH CAROLINA RANDOMIZED CLUNICAL TRIAL USING Nurst: MIDWIVES TO
Repvcr: Low Birty WEIGHTS
Speaker: Henry Heins, Charleston, South Carolina

9:00 a.m. REsStrts FROM A REGIONAL PROGRAM BASED ON RISK ASSESSMENT 10 RiDUCE THE
RATE OF PRETERMV DEINERY
Speaker: Paul Meis, Winston-Salem, North Carolina

9:30 a.m. TISCTSSION

10:00 a.m. NUTRITION AND FITNESS BREAK

10:30 a.m.— SESSION VI INTERVENTIONS

12:30 p.m. Presiders: John Kennel; David Olds: Diedre Blank

Rapporteur: Ruth Merkatz
10:30 a.m. Trie: Faviity WORKERS PROJECT: FINAL INALUATION OF A KANDOMIZED CONIROLID
TRIAL OF THE PROVISION OF A SOCIAL SUPPORT SERVICE IDURING PREGNANCY

Specker: Brenda Spencer. Manchester, United Kingdom

11:00 a.m. SoctAlL SUPPORT DURING PREGNANCY
Speaker: Lynda Rajan, London, United Kingdom
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11:30 a.m, PREVENTION OF PRETERM DELIVERIES BY HOME VIsriNG Mipwinves: RESULTS OF A
Frencit RaNnosizin CONTROILLED TRIAL
Speaker: Beatrice Blondel, Paiis, France

12:00 noon Discussion
12:30-2:00 p.m. LiNeH
2:00-3:30 p.m. SESSION VIIL: INTERVENTIONS
Presiders: Steven Caritis; Leslic Cooper; Lynda Rajan

Rapporteur: Richard David

2:00 p.m, SMOKING INTERVENTIONS DURING PREGNANCY
Speaker: Mary Sexton, Baltimore, Maryland

2:30 p.m, RESULTS OF A MULTICENTER RANDOMIZED CLINICAL TRIAL OF CERVICAL CERCLAGE
Speaker: Adrian Grant, Oxford, United Kingdom

3:00 p.m. DISCUSSION
3:30 p.m. NUTRIMON AND FriNess BREAK
4:00-5:30 p.m. SESSION IX: INTERVENTIONS

Presiders: Denise Main; Robert Romero; Milton Lee
Rapporteurs: Ann Hockett; Nancy Nance

8:30 a.m. USE OF ANTIPLATELET THERAPY FOR THE PREVENTION OF INDUCED PREZTERV
DENVERIES BY PREVENTION OF PREECLAMIPSIA

Speaker: Serge Uzan, Paris, France

4:20 p.m. CALCIUM SUPPLEMENTATION TO REDUCE PIH AND PRIFTERNE DELIVERY
Speaker: Jose Villar, Bethesda, Maryland

4:40 p.m. MAGNESIUM SUPPLEMENTATION IN PREGNANCY, A DOUBLE-BLND ST1DY
Speaker: Ludwig Spaetling, Herne, West Germany

5:00 p.m. Discrssion

5:30 p.m. ADJOURN
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8:00 p.m, DINNER
Sy MPOSTEM PARTICIPANTS AND US. Pusric HEALTH SERVICE EXPERT PANEL ON THE
CONTENT OF PRENATAL CARE
Host: Richara Morton, M.D., March of Dimes Birth Defects Foundation

Wednesday, May 11, 1988

7:30 a.m. BREAKFAST

8:30-10:00 a.m. SESSION X: INTERVENTIONS
Presiders: George Rhoades; John Hauth: Tarig Siddigi
Rapportewrs: Rose Bemis; Donald McNellis

8:30 w.m. A RNDOMIZED CUNICAL TRIAL OF THE TREATMENT OF UREAPLASMA COLONIZATION
AND PrEeRy DEINVERY
Speaker: David Eschenbach, Seattle, Washington

8:50 a.m. TISCUSSION

9:05 a.m. SOCLAL SUPPORT DURING PREGNANCY : AN OVERVIEW OF CONTROLLED TRIALS
Speaker: Diana Elbourne, Oxford, United Kingdom

9:25 a.m. INHIBITTON OF PRETERM TABOR Is 11 WORTHW HILE?
Speaker: Mare Keirse, Leiden, Netherfands

045 a.m. DISCTSSION

10:00 a.m. NUTRITION AND FITNESS BREAK

10:30 a.m.— SESSION XI: FUTURE DIRECTIONS

12:30 p m. Prosiders: Woodie Kessel; Sumner Yaffe: Heinz Berendes

Rapporteurs: Godfrey Oakley: Robert Kliegman

10:30 a.m. DIRECTIONS FOR FURTHER RESEARCH
Panel Moderator: Richard Behrman, Cleveland, Ohio
Panel Members: Adrian Grant Michael Kramer
Jeanne Brooks-Gunn Miles Novy
Emile Papiernik Irwin Merkatz
Mort Rosen Peter Nathanielsz
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