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The Medicaid expansions for pregnant women in the late
1980s focused primarily on increasing eligibility for pre-
natal care. However, they also allowed states to receive
matching funds to enhance that care. The Consolidated Om-
nibus Budget Reconciliation Act of 1985 permitted states
to provide case management services to Medicaid recipi-
ents on the basis of the notion that good prenatal care goes
beyond providing standard medical care and encompass-
es identifying risk and coordinating treatment with social
service agencies.

Later, the Omnibus Budget Reconciliation Act of 1989
required states to notify eligible Medicaid recipients about
the Special Supplemental Nutrition Program for Women,
Infants and Children (WIC) and its benefits, and to refer
them to the WIC agency in their area. In response to the
new laws, many local and statewide initiatives developed
comprehensive prenatal care programs focused on pro-
viding multifaceted care to poor women. Many of these ini-
tiatives included features such as case coordination, treat-
ment for alcohol and drug abuse, referrals to smoking
cessation programs, counseling and psychological support,
home visits and health education.

Although this new wave of multifaceted prenatal pro-
grams was based on the presumed relationships between

psychosocial risk factors, early prenatal care, prenatal in-
terventions and birth outcomes, research has yet to verify
all of these linkages. Several studies have assessed the ef-
fects of psychosocial risk factors, including maternal be-
haviors, on the timing of prenatal care,1 and others have
evaluated the effects of participation in enhanced programs
on prenatal care use and birth outcomes.2 While much re-
search has focused on the effects of smoking and substance
abuse on birth outcomes, only a few studies have assessed
the effects of psychosocial risk factors other than maternal
behaviors,3 and these generally have looked at a limited
number of individual factors or broad measures of psy-
chosocial stress.

Even fewer studies have evaluated the effects on birth
outcomes of different psychosocial interventions within
enriched prenatal care programs, mainly because few large
data sets contain sufficient individual-level information.
One study found that the receipt of more than 45 minutes
of psychosocial services was related to a reduced rate of low
birth weight, even after maternal biomedical, behavioral
and psychosocial risk factors were controlled for.4 Anoth-
er study that controlled for many important risk factors
showed that providing at least one nutrition education,
health education and, especially, psychosocial services ses-
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intervention, the services provided, and the delivery and
the infant’s health. The case coordinator obtained prena-
tal records from previous providers whenever possible and
entered any relevant information from them. The infor-
mation on the form was updated at each visit.

The health department required all case coordinators to
be trained in filling out the form; department staff checked
the forms for accuracy and completeness, and returned
them to a case coordinator for corrections and clarifications,
if necessary. The data appear to be of high quality, given
the case coordinators’ training, the standardization of the
form, the multiple data sources (maternal interviews, phys-
ical examinations and laboratory tests), the regular quali-
ty checks and updates, and the consistency of rates of pre-
natal behaviors with those from other studies.

Measures
We divided the independent variables into four main cat-
egories: clients’ social and demographic characteristics, psy-
chosocial risk factors, medical and obstetric risk factors,
and prenatal services received. The social and demographic
characteristics were specific categories of age and race or
ethnicity that have been associated with significant varia-
tions in birth outcomes,8 whether women were born in the
United States and whether English was their first language.
In addition, we included employment during the first
trimester, since employed women might have had a high-
er income, a more stable lifestyle and better prepregnancy
health (thanks to employer-provided health insurance) than
unemployed women.

Using information from medical records and the direct
questions asked during each prenatal visit, the case coor-
dinator indicated on the form whether the client “presented
with any medical or other condition requiring intervention”
from a detailed list of medical, obstetric and psychosocial
problems.  Case managers were instructed to report prepreg-
nancy risk factors on the basis of their professional judg-
ment of whether that problem could affect the current preg-
nancy; the woman was coded as having a medical, obstetric
or psychosocial risk factor if it was present just prior to or
during the pregnancy. (We present data on the eight most
prevalent or clinically important medical and obstetric prob-
lems out of the 20 that were asked about.) The data do not
contain information on risk factors by trimester.

When a given risk factor was coded as present, the
woman was referred for appropriate intervention. Our data
encompass both the referral to and the woman’s partici-
pation in specific interventions. Large HealthStart clinics
often provided the intervention on-site, whereas smaller
ones that were unable to do so referred clients outside, and
were required to demonstrate a working relationship with
that outside program and follow up on individual clients’
receipt of services.

Overall, case managers collected data on 11 psychoso-
cial risk factors. Three of these were behavioral—prenatal
smoking, drinking and drug use. We divided drug use in
pregnancy into none, marijuana only, both marijuana and

sion each trimester was associated with improved birth out-
comes.5 Our research builds on these two studies by as-
sessing the effects of numerous psychosocial risk factors
and prenatal interventions on mean birth weight and the
odds of low birth weight in a large, statewide multifaceted
program.

We use data from more than 90,000 women on Medic-
aid who took part in New Jersey’s comprehensive prena-
tal care program, HealthStart, between 1988 and 1996. Be-
cause of the large sample size, we are able to control for
numerous demographic and medical risk factors. The data
are richer and appear to be more accurate than vital sta-
tistics records. (For example, a comparison of 1989–1992
HealthStart data with New Jersey birth certificate data on
the same women found substantial underreporting of risk
factors for poor birth outcomes on the birth certificates.6)

Our study expands on an evaluation of HealthStart that
used linked birth records and Medicaid data from
1989–1990 to compare the birth outcomes of women en-
rolled in the program with similar unenrolled women on
Medicaid.7 In that study, enrollment in HealthStart was as-
sociated with reduced rates of low birth weight among
blacks, but not among whites; additionally, selection into
the program generally reflected where women lived, rather
than their individual decisions about where to seek care.
In this article, we assess which components of this program
were most effective in improving birth-weight outcomes.

DATA AND METHODS

HealthStart Program Data
Our data come from the 90,117 pregnant women who en-
rolled in HealthStart between 1988 and 1996 and had a
live singleton birth. The program, launched in 1988 by New
Jersey’s Departments of Health and Human Services, con-
sisted of a package of medical and support services that
combined comprehensive prenatal care for women on Med-
icaid with preventive health care for their children. Health-
Start was administered at the offices of Medicaid providers.
To receive certification as a HealthStart prenatal provider,
and thus qualify for increased reimbursement, a Medicaid
physician or clinic had to provide a prescribed set of health
support services, including a wide range of risk assessments,
health education services and referrals. A case coordina-
tor—a health care professional at the provider site—oversaw
all aspects of care.

At a woman’s initial visit, her overall level of risk for poor
birth outcomes was assessed through a personal interview
and physical examination; her medical, nutritional and psy-
chosocial risks were also assessed, as was her need for health
education. A plan of care was written into the woman’s file,
using a form that was adjusted throughout the pregnancy
in response to changes in her circumstances.

The case coordinator filled out a standardized Health-
Start maternity services summary data form for each woman
who received any program services. This form included in-
formation on the woman’s basic social and demographic
characteristics, her medical or other conditions that required
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hard drugs (e.g., heroin or cocaine), and hard drugs only.
The wantedness of the pregnancy was another psychoso-
cial risk factor; case managers coded a pregnancy as un-
wanted if the client ignored her pregnancy, delayed pre-
natal care, considered having an abortion or giving up her
infant for adoption, or totally denied or refused to accept
any aspects of the pregnancy and future responsibilities re-
lated to the care of her child. An advantage of this measure
is that it was assessed as soon as care began, whereas most
other research has had to rely on retrospective measures
of unwantedness assessed at or after delivery.9 A disad-
vantage is that this definition of unwantedness is nontra-
ditional, which complicates comparisons with most other
studies.

The variables assessing the woman’s housing situation
were whether she had been threatened with eviction or was
homeless (i.e., she had been told that she may have to move
out of her home or had no address), and whether she lived
in generally poor housing conditions (i.e., her home lacked
adequate heat, electricity or running water). Another psy-
chosocial risk factor, which we designate as being a care-
giver, indicates whether the woman lived with and had some
responsibility for a household member who required ex-
tensive care (because of chronic or acute illness, trauma or
disability). The program also assessed whether a woman
had inadequate financial resources to meet her daily needs,
and whether she or another member of her household had
been involved with the criminal justice system, as either
the perpetrator or the victim of a crime.

The data included two risk factors indicating emotion-
al strain—whether the client had witnessed, experienced
or initiated verbal or physical (including sexual) violence
or abuse in her household, and whether she had had a di-
agnosis of clinical depression or another mental health prob-
lem. Finally, the form had a catchall “other” category to cover
risks that the coordinator was aware of but was unable to
fit into any of the established categories.

Specific services that a woman received were customized
to her situation and needs. Both prenatal and postpartum
services were provided, but only the former are relevant here.
The case coordinator recorded individual services received
in four broad categories—nutrition services, social and psy-
chological services, health education and home visits. The
program required that all clients receive basic services in a
timely fashion, plus specialized services as needed.

Among the services offered was referring clients at nu-
tritional risk to a nutrition specialist and the WIC program,
and monitoring their receipt of those services. The program
guidelines defined nutritional risk as having inadequate or
excessive weight gain, a medical condition that complicat-
ed pregnancy, a dental condition that reflected or compro-
mised adequacy of the client’s diet, or inadequate food re-
sources. Women who were ambivalent about their pregnancy
or denied it, were aged 16 or younger, or had any psy-
chosocial risk factor received specialized counseling. Women
were referred, as necessary, to specialized health education
services, including childbirth education, family planning

services and smoking cessation programs. Home visits were
mandatory for clients deemed to be in need of these visits
by HealthStart staff; the visits were conducted, as needed,
by professionals (public health nurses, registered nurses or
social workers with a master’s degree) or paraprofession-
als (home health aides or licensed practical nurses).

We also considered the timing of prenatal care and clas-
sified women by the trimester in which they initiated care
at any provider (HealthStart or non-HealthStart). (The third-
trimester group included 650 women who initiated care after
the second trimester and went through the HealthStart in-
take process, but never returned for a physical examination.)

Sample Characteristics
During their pregnancy, 24% of the women who attended
the HealthStart program were married (Table 1). Twenty-
one percent were teenagers; 69% were black or Hispanic.
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TABLE 1. Percentage of pregnant women enrolled in New
Jersey’s HealthStart Program with selected characteristics
and risk factors, 1988–1996

Characteristic or risk factor %
(N=90,117)

Social and demographic
Age

<20 20.9
20–34 73.4
≥35 5.7

Race/ethnicity
White 27.3
Black 36.0
Hispanic 33.1
Other 3.6

Worked during first trimester 19.7
U.S.-born 70.0
English not first language 23.1
Married 24.2
City size

<75,000 60.8
≥75,000 39.2

Psychosocial/behavioral risk factors
Threatened with eviction/homeless 2.6
Poor housing conditions 1.7
Inadequate financial resources 34.2
Caregiver 1.0
Involved with criminal justice system 1.9
Violence/abuse in household 2.9
Depression/other mental health problem 4.9
Pregnancy unwanted 3.9
Smoked cigarettes during pregnancy 24.9
Drank alcohol during pregnancy 7.7
Drug use during pregnancy

None 91.8
Marijuana only 2.4
Hard drugs only 4.4
Marijuana and hard drugs 1.4

Other risk factor 6.1

Medical/obstetric problems
Anemia 15.0
Diabetes 3.8
Sexually transmitted disease

Genital herpes 1.3
Other 12.7

Genitourinary tract infection 18.3
Pregnancy-associated hypertension 4.3
Ever had infant who was preterm/

small for gestational age 4.1
Inadequate nutrition intake 21.4
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may make it hard to detect effects of the interventions. (For
example, substance abuse treatment is unlikely to appear
effective when women who did not use drugs are includ-
ed in the analyses.)

We minimized the first type of potential selection bias
by including a richer set of controls than has been used in
most other studies. We also included county and year fixed
effects, as well as city size, to control for possible unobserved
characteristics of mothers or program implementation that
varied by area of residence or over time. Additionally, we
examined the likely direction of remaining possible bias-
es for certain interventions.

Our ability to restrict the sample to the relevant at-risk
group (to eliminate the second potential source of bias)
varied by the specific intervention, and we ran separate mod-
els for each at-risk group we could identify. For smoking
cessation and WIC referral, the records indicated whether
a mother’s smoking or inadequate nutrition warranted in-
tervention, so we restricted the analyses to these at-risk sub-
groups. Similarly, to assess the effect of substance abuse
treatment, we limited the sample to drug and alcohol users.
For the home-visit intervention, however, we were unable
to pinpoint the at-risk group for supplementary analysis.

RESULTS

Main Analyses
The effects of psychosocial and behavioral risk factors alone
were generally small, and several were nonsignificant (Table
3, page 134). The important exception was substance use
during pregnancy. Prenatal smoking and hard drug use had
sizable effects in the expected direction on both outcomes.
Babies born to smokers were 123 g lighter, on average, than

Thirty percent of the women were foreign-born, and 23%
spoke a first language other than English. Twenty percent
had worked during the first trimester of pregnancy. 

Having inadequate financial resources was, by far, the
most prevalent psychosocial risk factor (34%). Twenty-five
percent of women smoked during pregnancy, and 8% drank
alcohol. Overall, 8% used drugs during pregnancy; among
these users, the majority took hard drugs. According to our
nontraditional measure of unwantedness, 4% of these
women did not want their pregnancy. (This proportion is
considerably lower than the rates of 7–15% among women
having a live birth in the 13 states in the 1995 Pregnancy
Risk Assessment Monitoring System, which defined un-
wantedness as not wanting, at conception, to be pregnant
at any time.10) Five percent of the HealthStart mothers had
received a clinical diagnosis of depression or another men-
tal illness, while 3% had been exposed to or had perpetrated
violence or abuse in their household. Overall, 66% of the
women had at least one medical or obstetric problem; the
three most commonly reported ones were inadequate nu-
trition (21%), genitourinary tract infection (18%) and ane-
mia (15%).

All of the mothers in the program, by definition, had some
prenatal care, but only 37% initiated it in the first trimester.
Forty-five percent started care in the second trimester, and
18% initiated care in the third. During pregnancy, virtual-
ly all women (97–98%) received at least basic nutrition,
social, psychological and health education services (Table
2). Eighty-one percent received WIC services, 13% partic-
ipated in smoking cessation programs, 6% received sub-
stance abuse treatment and 19% received home visits from
a health professional.

Analyses
We estimated the effects of psychosocial risk factors and pre-
natal interventions on birth weight (which averaged 3,248
g) and the incidence of low birth weight, defined as weigh-
ing less than 2,500 g at birth (which averaged 8%). We mod-
eled mean birth weight in grams using ordinary least-squares
regression. Low birth weight, a dichotomous measure, was
coded one if the woman delivered a low-birth-weight baby
and zero otherwise; we modeled this outcome variable using
logistic regression and calculated odds ratios.

We ran three models for each outcome; all three con-
trolled for the social and demographic characteristics list-
ed in Table 1, plus the woman’s county of residence and
the year of her baby’s birth. The first model added controls
for psychosocial and behavioral risk factors. The second
instead controlled for the prenatal services women received.
The third, fully adjusted model combined all controls from
the previous two models, plus timing of prenatal care ini-
tiation and medical and obstetric risk factors.

Two selection issues could potentially bias our results.
First, unobserved variables may be associated with both
maternal (risk behaviors or prenatal services) and infant
(birth weight) factors. Second, simply controlling for spe-
cific risks rather than restricting the sample to at-risk women

TABLE 2. Percentage of HealthStart participants who re-
ceived various prenatal services, by type of service

Service %

Nutrition
Basic  education 98.2
Specialized education 28.5
Extensive education 4.2
WIC† 81.3

Social/psychological
Basic assessment 97.2
Specialized assessment/counseling 28.4
Substance abuse treatment 6.3
Other extensive/specialized service 6.1

Health education
Basic 98.2
Specialized

Childbirth 46.8
Family planning 63.6
Smoking cessation 13.2
Other 25.6

Home visits
Professional‡ 19.1
Paraprofessional§ 4.6
Both 1.1

†Special Supplemental Nutrition Program for Women, Infants and Children.
‡Public health nurse, registered nurse or social worker (with a master’s degree).
§Licensed practical nurse, home health aide or other.
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babies born to nonsmokers, and babies of users of hard
drugs (and not marijuana) were 137 g lighter than those
of mothers who did not use drugs. These estimates trans-
late into large differences in the odds of low birth weight.
Babies born to smokers had significantly elevated odds of
weighing less than 2,500 g relative to those born to non-
smokers (odds ratio, 1.4); similarly, babies born to hard
drug users had higher odds of being low birth weight than
those born to nonusers (1.7). The significant effects of pre-
natal alcohol use were smaller, but in the expected direc-
tion. Consuming alcohol during pregnancy was associat-
ed with a 29 g reduction in birth weight and with increased
odds of low birth weight (1.2).

Having inadequate financial resources was significant-
ly associated with both outcomes, but its small effect was
in the opposite direction from what we expected, perhaps

because we controlled for so many risk factors related to
poverty and hardship in this sample of poor women. Both
pregnancy unwantedness and experience with violence or
abuse in the household were associated with significant in-
creases in odds of low birth weight; in addition, unwant-
edness was significantly associated with a decrease in mean
birth weight of 27 g.

In the second model, which controlled for prenatal ser-
vices only, all four nutrition services were associated with
increases in birth weight; basic and specialized nutrition
education and WIC participation were related to signifi-
cantly reduced odds of low birth weight. Substance abuse
counseling, smoking cessation classes and professional
home visits, were associated with decreases in birth weight
and with increased odds of low birth weight. These find-
ings reflect the selection of the most at-risk women into these

Effects of Psychosocial Risk Factors and Prenatal Interventions on Birth Weight

TABLE 3. Coefficients from ordinary least-squares regression analyses assessing the effects of selected measures on birth
weight, and odds ratios from logistic regressions assessing the effects of those measures on the likelihood of low birth weight

Measure Birth weight (coefficient) Low birth weight (odds ratio)

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Psychosocial/behavioral risk factors
Threatened with eviction/homeless –18.76 .na –9.37 1.01 .na 0.96
Poor housing conditions –22.02 .na –13.70 1.10 .na 1.04
Inadequate financial resources 14.07*** .na 11.33** 0.92** .na 0.94*
Caregiver –7.05 .na 6.97 0.87 .na 0.78*
Involved with criminal justice system –2.15 .na 8.05 0.94 .na 0.90
Violence/abuse in household –12.34 .na –5.77 1.18* .na 1.13
Depression/other mental health problem –2.56 .na 5.44 1.07 .na 1.02
Pregnancy unwanted –26.79** .na –15.35 1.15* .na 1.12
Smoked cigarettes during pregnancy –122.67*** .na –107.82*** 1.43*** .na 1.39***
Drank alcohol during pregnancy –28.74*** .na –19.62** 1.19*** .na 1.16***
Used drugs during pregnancy

Marijuana only 3.89 .na 6.31 1.03 .na 1.05
Hard drugs only –137.44** .na –106.03*** 1.74*** .na 1.58***
Marijuana and  hard drugs –83.49 .na –63.64*** 1.45*** .na 1.40***

Other risk factor –4.89 .na –0.83 1.00 .na 0.99

Initiation of prenatal care
Second trimester .na .na –14.77*** .na .na 1.03
Third trimester .na .na –13.86*** .na .na 0.94*

Nutrition services
Basic education .na 53.30*** 51.48*** .na 0.79** 0.78**
Specialized education .na 40.61*** 35.73*** .na 0.91** 0.89**
Extensive education .na 39.06*** 7.34*** .na 1.01 1.10
WIC .na 22.71*** 21.94*** .na 0.87*** 0.87***

Social/psychological services
Basic assessment .na –5.77 –13.88 .na 1.00 1.02
Specialized assessment/counseling .na –20.31*** –7.70* .na 1.06 1.01
Other extensive/specialized services .na 1.64 –10.55 .na 0.99 1.04
Substance abuse treatment .na –102.32*** –58.33*** .na 1.48*** 1.19*

Health education services
Basic .na 36.33* 28.78 .na 0.92 0.95
Specialized

Childbirth .na 39.06*** 31.61*** .na 0.81*** 0.83***
Family planning .na 22.02*** 21.36*** .na 0.90*** 0.89***
Smoking cessation .na –79.00*** –21.14*** .na 1.22*** 1.02
Other .na –26.00*** –25.34*** .na 1.17*** 1.17***

Home visits
Professional .na –44.12*** –28.35*** .na 1.25*** 1.13***
Paraprofessional .na –14.29 –5.72 .na 1.04 0.99
Both .na –27.31 –18.26 .na 1.08 1.02

*p<.05. **p<.01. ***p<.001. Notes: For drug use, reference category is none, and for prenatal care initiation, reference category is first trimester. For all other mea-
sures, reference category is not having the specific risk factor or not having received the service. All models include controls for the social and demographic variables
in Table 1 (with finer breakdowns of age and race), plus county of residence and year of the birth. Model 3 also includes the medical and obstetric risk factors in Table
1 and other, less-prevalent medical risk factors. N=90,117 for all models. na=not applicable.
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outcome more likely. In other words, although we may have
accounted adequately in certain cases for preexisting risk,
we may have been unable to control adequately for selec-
tion into the interventions of those at risk.

In contrast, the favorable WIC effects grew stronger when
we restricted the sample to the 19,307 women classified as
having inadequate nutrition. In the fully controlled mod-
els, WIC participation was associated with a 48 g increase
in average birth weight (p<.001) and a reduction of 12%
in the odds of low birth weight (odds ratio, 0.88; p<.001).
These effects were virtually unchanged when we further
restricted this sample of inadequately nourished women
to those who initiated prenatal care in the first or second
trimester (to assess, and minimize, potential gestational
age bias).

To address the direction of potential selection bias in the
effects of WIC participation that may remain after restrict-
ing the sample, we compared the observed risk factors of
inadequately nourished women who received WIC with
those of women who did not receive these services. Women
in the former group were more likely to be black, less like-
ly to have worked during the first trimester, and just as like-
ly to be Hispanic, to have been born in the United States
and to be married (results not shown).

DISCUSSION

Our results suggest that those at highest risk were the most
likely to receive the appropriate interventions. Indeed, for
both mean birth weight and the odds of low birth weight,
the results of both models with controls for prenatal ser-
vices indicate that the outcomes worsened as the inter-
ventions intensified. For example, the receipt of special-
ized health education services was associated with far worse
outcomes than the receipt of basic health education ser-
vices. Likewise, for nutrition education and home visits,
the more intensive the intervention, the worse the outcome.

Unlike the effects of smoking cessation programs and
substance abuse treatment, the effects of WIC participation—
i.e., increases in birth weight and reductions in the odds of
low birth weight—are strong and robust. Our estimates of
the effects of WIC participation on mean birth weight are
generally smaller, and those on low birth weight are gener-
ally larger, than estimates from studies that incorporated
fewer individual-level or pregnancy-specific controls, or that
were subject to potential bias from the methodologies or
samples used.11 These strong WIC effects on birth weight
remained even among inadequately nourished women in
our sample. However, as others have postulated in a dis-
cussion of the selection issues surrounding WIC partici-
pation,12 these effects would be overestimated if women at
low risk for poor outcomes were more likely than others to
participate in WIC (“favorable” selection) or underestimated
if high-risk women were more likely to participate in WIC
(“adverse” selection), even after controls were entered for
numerous risk factors, plus city size, county and year.

Observed characteristics of participants and nonpartic-
ipants in WIC in the HealthStart sample suggest adverse

services, which was mandated by the program, coupled with
the lack of controls for psychosocial risk factors and med-
ical and obstetric problems.

The effects of nutritional services in the fully adjusted
model are the same as those in the model controlling only
for prenatal services—namely, WIC participation was in-
dependently associated with a 22 g increase in mean birth
weight and with a 13% reduction in the odds of low birth
weight (odds ratio, 0.87). The adverse effects of smoking
cessation services on the odds of low birth weight (from
the second model) disappeared entirely when we intro-
duced controls for all risk factors, including smoking. Ad-
verse effects of substance abuse treatment and home vis-
its on both mean birth weight and the odds of low birth
weight were still present in the fully adjusted model, but
their magnitude was substantially diminished. Since it is
unlikely that treatments for substance abuse or the home
visits themselves had direct negative effects on birth weight,
the results are probably due to sample selection.

Supplementary Analyses
To further investigate the extent to which the effects of cer-
tain services were influenced by selection bias, we reran
the two models that included prenatal services, using re-
stricted samples of at-risk women only (not shown). In the
new analyses based on the subsample of 5,280 women who
had used hard drugs during pregnancy, one-third of whom
had received substance abuse treatment, the adverse effect
of such treatment was largely explained away (i.e., associ-
ations were either rendered nonsignificant or were dimin-
ished). In the reduced-sample model with no controls for
psychosocial and behavioral risk factors (including drug
use), receiving treatment for substance abuse was associ-
ated with a 45 g reduction in birth weight (p=.02) and a
nonsignificant increase in the odds of low birth weight. In
the fully controlled model, substance abuse treatment was
associated with a significant reduction in birth weight of
43 g (p=.03) and had no significant association with the
odds of low birth weight.

When we restricted our sample even further to the 3,556
drug users who did not report any alcohol use during preg-
nancy, analyses that controlled only for social and demo-
graphic characteristics and services received found no as-
sociation between substance abuse treatment and birth
weight or the odds of low birth weight. In the fully controlled
model, substance abuse treatment was still not associated
with either outcome.

Similarly, when we conducted a separate analysis among
the 22,460 smokers only, 38% of whom received cessation
services, there was no association between receipt of those
services and either outcome in any model. Thus, even
though we were able to reduce the selection effects, none
of the models we estimated showed that participation in
smoking cessation or substance abuse programs had ben-
eficial effects on birth weight. Either these interventions
were ineffective or women who were treated differed from
nontreated women in unobserved ways that made a worse
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selection or no selection bias. As indicated earlier, among
inadequately nourished women, those who received WIC
services were more likely than those who did not to be black;
they were less likely to have worked during the first
trimester; and they were just as likely to be Hispanic, to have
been born in the United States and to be married. Although
we cannot be certain that unobserved factors are not driv-
ing the effects of WIC participation on birth weight, the
net effects of unobserved factors would have had to go
against and outweigh those of observed characteristics. This
scenario is unlikely; indeed, recent studies indicate strong
adverse selection into WIC programs (i.e., high-risk women
are more likely than low-risk women to participate),13 even
among Medicaid recipients.14

Finally, we found very similar effects of WIC participation
for both the sample as a whole and a restricted subsample
of women who began care in the first or second trimester;
this indicates either the lack of a dose-response relationship
or additional evidence of adverse selection into WIC pro-
grams. It also suggests that our findings of beneficial effects
of WIC participation on birth weight were not driven by a
spurious correlation between gestational age and program
participation, in which women who sought prenatal care
sooner (at earlier gestational ages) had more opportunity to
participate in the program. Taken together, the evidence sug-
gests that any unexplained differences in our study between
women who did and did not participate in WIC would work
against finding program effects; thus, our favorable WIC ef-
fects on birth weight are likely to be underestimates.

CONCLUSIONS 

Our findings of independent effects of psychosocial risk fac-
tors on birth-weight outcomes are consistent with those from
studies that incorporated fewer control variables. Smoking,
drinking and using drugs during pregnancy all had very
strong, adverse effects on outcomes, even after we controlled
for other psychosocial, social and demographic factors. Most
of the psychosocial measures other than these three risky
behaviors did not have significant effects on birth weight.
The comprehensiveness of the models and the insensitivi-
ty of the results across the models suggest that the effects
of substance use are real; that is, they are unlikely to be con-
founded by effects of unobserved characteristics.

In the absence of a randomized design, possible selec-
tion bias makes it difficult to estimate the true net effects
of the HealthStart interventions. Even after we controlled
for numerous factors and restricted our sample to smok-
ers and substance users, we were unable to produce evi-
dence that comprehensive prenatal programs with behav-
ior modification components—i.e., smoking cessation
services and substance abuse treatment—are more effective
at improving birth-weight outcomes than programs that
address basic nutritional needs (i.e., WIC). This does not
mean that the interventions were poorly designed or un-
beneficial, but given the research design, we were unable
to detect any average effects.

Several reasons might explain the unexpected findings

of our study. As mentioned earlier, adverse selection into
the substance-use interventions might have suppressed fa-
vorable effects. Moreover, any of these interventions might
have helped individuals, even if the average effect was not
significantly different from zero. Further, even if the inter-
ventions were of very high quality, nonparticipation or at-
trition might have prevented success, although we cannot
document this potential explanation. It is also possible that
the HealthStart program was not implemented as intend-
ed, but again, there is no documentation to this effect.
Finally, intensive prenatal interventions such as those de-
livered in HealthStart might have effects other than im-
provements in birth weight. These could include longer-
term benefits, such as improving future birth outcomes (via
reductions in prenatal smoking and drug use), connecting
mothers to the health care delivery system and increasing
their use of pediatric care.

HealthStart was a multimillion dollar program that tried
to affect birth outcomes in many ways, including psycho-
logical counseling and numerous prenatal interventions,
and referrals with follow-up to WIC. Of particular policy
interest is the independent association between WIC par-
ticipation and a 13% reduction in the odds of low birth
weight among a fairly homogeneous group of poor women
on Medicaid. This finding strongly suggests that the low-
cost WIC component, in which women were aggressively
connected to an already existing federal program, should
be a key feature of prenatal care programs for poor women.

REFERENCES
1. Chomitz VR, Cheung LWY and Lieberman E, The role of lifestyle in
preventing low birth weight, Future of Children, 1995, 5(1):121–138;
Gonzalez-Calvo J et al., Psychosocial factors and birth outcome: African
American women in case management, Journal of Health Care for the
Poor and Underserved, 1998, 9(4):395–419; Melnikow J et al., Charac-
teristics of inner-city women giving birth with little or no prenatal care:
a case-control study, Journal of Family Practice, 1991, 32(3):283–288;
Pagnini D and Reichman NE, Psychosocial factors and the timing of
prenatal care among women in New Jersey’s HealthStart program, Fam-
ily Planning Perspectives, 2000, 32(2):56–64; Schaffer MA and Lia-
Hoagberg B, Effects of social support on prenatal care and health be-
haviors of low-income women, Journal of Obstetric, Gynecologic, and
Neonatal Nursing, 1997, 26(4): 433–440; Zambrana RE, Dunkel-Schetter
C and Scrimshaw SCM, Factors which influence use of prenatal care
in low-income racial-ethnic women in Los Angeles County, Journal of
Community Health, 1991, 16(5):283–295; Zambrana RE, Scrimshaw
SCM and Dunkel-Schetter C, Prenatal care and medical risk in low-
income, primiparous Mexican-origin and African American women,
Families, Systems and Health, 1996, 14(3):349–359; and Zimmer-
Gembeck MJ and Helfand M, Low birthweight in a public prenatal care
program: behavioral and psychological risk factors and psychosocial
intervention, Social Science and Medicine, 1996, 43(2):187–197.

2. Baldwin LM et al., The effect of expanding Medicaid prenatal ser-
vices on birth outcomes, American Journal of Public Health, 1998, 88(11):
1623–1629; Buescher P et al., An evaluation of the impact of materni-
ty care coordination on Medicaid birth outcomes in North Carolina,
American Journal of Public Health, 1991, 81(8):1625–1629; Joyce T, Im-
pact of augmented prenatal care on birth outcomes of Medicaid re-
cipients in New York City, Journal of Health Economics, 1999, 18(1):31–67;
Klerman L et al., A randomized trial of augmented prenatal care for
multiple-risk, Medicaid-eligible African American women, American
Journal of Public Health, 2001, 91(1):105–111; Korenbrot CC et al., Eval-
uation of California’s statewide implementation of enhanced perina-
tal services as Medicaid benefits, Public Health Reports, 1995, 110(2):
125–133; McLaughlin FJ et al., Randomized trial of comprehensive pre-

Effects of Psychosocial Risk Factors and Prenatal Interventions on Birth Weight



137Volume 35, Number 3, May/June 2003

Perspectives, 1998, 30(2):79–88.

10. Division of Reproductive Health, National Center for Chronic Disease
Prevention and Health Promotion, Centers for Disease Control and
Prevention (CDC), PRAMS 1995 Surveillance Report, CDC: Atlanta, 1998.

11. Brien M and Swann C, Prenatal WIC participation and infant health:
selection and maternal fixed effects, Working Paper, Charlottesville,
VA: Department of Economics, University of Virginia, 2001; Bitler M
and Currie J, Does WIC work? the effects of WIC on pregnancy and
birth outcomes, Working Paper, Sept. 2002, <http://www.glue.umd.edu/
~mbitler/bcprams.pdf>, accessed Apr. 24, 2003; and Kowaleski-Jones
L and Duncan G, Effects of participation in the WIC program on birth-
weight: evidence from the National Longitudinal Survey of Youth,
American Journal of Public Health, 2002, 92(5):799–803. 

12. Besharov D and Germanis P, Is WIC as good as they say? The Public
Interest, 1999, No. 134, pp. 21–36.

13. Bitler M and Currie J, 2002, op. cit. (see reference 11); and Kowaleski-
Jones L and Duncan G, 2002, op. cit. (see reference 11).

14. Bitler M, Currie J and Scholz J, WIC eligibility and participation,
Discussion Paper, Madison, WI: Institute for Research on Poverty, 2002,
No. 1255–02.

Acknowledgments
This research was supported by grant 5R01-HD-35301 from the
National Institute of Child Health and Human Development. The
authors are grateful to Maryanne J. Florio and many others at the
New Jersey Department of Health for providing the data and im-
portant information about the HealthStart program, and to Danny
Katch for valuable assistance.

Author contact: nr2058@columbia.edu

natal care for low-income women: effect on infant birth weight, Pedi-
atrics, 1992, 89(1):128–132; Piper JM, Mitchel EE and Ray WA, Eval-
uation of a program for prenatal care case management, Family Plan-
ning Perspectives, 1996, 28(2):65–68; and Reichman NE and Florio M,
The effects of enriched prenatal care services on Medicaid birth out-
comes in New Jersey, Journal of Health Economics, 1996, 15(4):455–476.

3. Orr ST et al., Psychosocial stressors and low birthweight in an urban
population, American Journal of Preventive Medicine, 1996, 12(6):
459–466; Sheehan TJ, Stress and low birth weight: a structural mod-
eling approach using real life stressors, Social Science and Medicine, 1998,
47(10):1503–1512; Gonzalez-Calvo J et al., 1998, op. cit. (see reference
1); and Zimmer-Gembeck MJ and Helfand M, 1996, op. cit. (see refer-
ence 1).

4. Zimmer-Gembeck MJ and Helfand M, 1996, op. cit. (see reference 1).

5. Homan RK and Korenbrot CC, Explaining variation in birth outcomes
of Medicaid-eligible women with variation in the adequacy of prenatal
support services, Medical Care, 1998, 36(2):190–201.

6. Reichman NE and Hade EM, Validation of birth certificate data: a
study of women in New Jersey’s HealthStart program, Annals of
Epidemiology, 2001, 11(3):186–193.

7. Reichman NE and Florio M, 1996, op. cit. (see reference 2).

8. Reichman NE and Pagnini D, Maternal age and birth outcomes: data
from New Jersey, Family Planning Perspectives, 1997, 29(6):268–272 &
295; and Reichman NE and Kenney GM, Prenatal care, birth outcomes
and newborn hospitalization costs: patterns among Hispanics in New
Jersey, Family Planning Perspectives, 1998, 30(4):182–187 & 200.

9. Kost K, Landry DJ and Darroch JE, Predicting maternal behaviors

during pregnancy: does intention status matter? Family Planning

All research published in Perspectives on Sexual and Reproductive Health is first reviewed by at least
two experts in the field it represents. These peer reviewers are of immeasurable value to both the
editors of the journal and the authors of the articles. If you are interested in joining our roster of
peer reviewers, please e-mail your name, complete contact information, qualifications and areas
of expertise (be as specific as you can) to kchiarello@guttmacher.org, or fax that information to
Kaylynn Chiarello at 212-248-1951. 

When we have a submission we would like you to review, we will contact you to discuss the paper’s
subject and a timetable for the review; we typically ask reviewers to send us their comments within
two weeks. If you agree to review, we will send you, along with the paper, a form outlining the types
of questions we would like you to consider as you read through the paper. Your expertise may ex-
tend to some but not all of these questions (for example, you may have solid “on-the-ground” ex-
perience in running a program but may not be qualified to comment on the statistical techniques
used in evaluating one): That is fine, and it is part of the reason that we ask two reviewers to assess
each paper.

We generally will not ask you to review for the journal more than once every six months, although
if you express serious reservations about a paper and the author makes substantial changes in re-
sponse to your comments, we may ask you to evaluate the revision. We acknowledge reviewers’ con-
tributions in a listing in the first issue of each volume.

Become a Part of the Peer-Review Process


