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Objectives. We examined low-birthweight (LBW) rates among participants in
Colorado’s Prenatal Plus program by prenatal risk factors (smoking, inadequate
weight gain during pregnancy, and psychosocial problems) and the effect of suc-
cessful resolution of these risks during pregnancy.

Methods. Data for 3569 Medicaid-eligible women who received care coordina-
tion, nutritional counseling, or psychosocial counseling through the Prenatal Plus
Program in 2002 were analyzed to determine the prevalence of specific risks, the
proportion of women who resolved each specific risk, and the low birthweight
rates for births to women who did and did not resolve risk. LBW rates were ana-
lyzed with χ2 tests of significance.

Results. Women who quit smoking had an LBW rate of 8.5%, compared with
an LBW rate of 13.7% among women who did not. Women with adequate weight
gain had an LBW rate of 6.7%, compared with 17.2% among women with inadequate
weight gain. Women who resolved all of their risks had a low-birthweight rate
of 7.0%, compared with a rate of 13.2% among women who resolved no risks. Women
who had at least 10 Prenatal Plus visits were more likely to resolve their risks than were
women who had fewer visits.

Conclusions. Multidisciplinary prenatal interventions targeted toward specific
risks demonstrate success at significantly improving infant birthweight. (Am
J Public Health. 2005;95:1952–1957. doi:10.2105/AJPH.2004.047068)

etiology or effective intervention for preterm
delivery has not yet been identified.9 Low
birthweight has also been associated with so-
cioeconomic indicators such as education and
income10 as well as with stress during preg-
nancy;11 in addition, high-risk behaviors, such
as smoking, may themselves be associated
with psychosocial stress.12

Much research to date has focused on the
effectiveness of early, consistent prenatal care
in preventing low birthweight and preterm de-
livery; however, this research has not shown
that standard prenatal care itself prevents low
birthweight.13 To address the risk factors re-
lated to low birthweight that may be modifi-
able, many programs have been developed
with the goal of reducing low-birthweight
rates by providing psychosocial support ser-
vices to high-risk women in the prenatal pe-
riod. Evaluation results from these programs
have found that low-birthweight rates for
specific high-risk populations can be re-
duced with enhanced psychosocial prenatal
care programs. Various programs have shown
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reductions in low birthweight among HIV-
infected women,14 medically high-risk women,15

low-income women,16 women pregnant with
twins,17 and pregnant adolescents.18

Our study contributes to the literature
on LBW by examining (1) prenatal interven-
tions and their impact on specific risk factors
associated with low birthweight, and (2) by
examining the association of these risks with
infant birthweight.

METHODS

The Prenatal Plus Program is a Medicaid-
funded program that provides care coordina-
tion, mental health services, and nutrition ser-
vices to high-risk pregnant women in Colorado.
Local Prenatal Plus teams provided services
to Medicaid-eligible women who were as-
sessed at high risk of delivering low-
birthweight infants. Multidisciplinary Prenatal
Plus teams consist of a care coordinator, a
registered dietitian, and a mental health pro-
fessional. Prenatal Plus services complement

Low birthweight (LBW)—weight of less than
2500 g—has long been recognized as a criti-
cal risk factor for infant mortality and neuro-
logic and developmental disabilities.1 For this
reason, Healthy People 2010, the health ob-
jectives for the nation, includes as a goal the
reduction of the low-birthweight rate to 5.0%
of live births by 2010, from a baseline rate of
7.6% in 1998.2

Despite this ambitious goal, the reduction
of low birthweight presents a vexing problem.
Although the national low-birthweight rate
reached a low of 6.8% in 1985, it has risen
steadily since that time and reached 7.8% in
2002. Colorado has experienced this rise in
low-birthweight rates as well, with 8.9% of
women delivering low-birthweight babies in
2002. In addition, Colorado has had one of
the highest low-birthweight rates in the nation
for many years.

Much of the increase in low birthweight is
attributable to an increase in the proportion
of multiple births, because these infants face
a much higher risk of low birthweight than
do singleton infants. However, the rate of low
birthweight among singleton births has risen
as well, although not as rapidly as that of the
population as a whole. The trend in low
birthweight also varies by race and ethnicity.
Although the LBW rate among non-Hispanic
Whites has increased >20% since 1990, that
for Hispanics has risen much less steeply, and
that for non-Hispanic Blacks has declined
slightly. Nonetheless, the LBW rate among
Blacks remains nearly twice that of Whites.3

Low birthweight can be attributed to two
major phenomena: intrauterine growth retar-
dation and preterm delivery. The primary risk
factor for intrauterine growth retardation is
smoking, which accounts for 20% to 30%
of all LBW births in the United States,4 fol-
lowed by low maternal weight gain and low
prepregnancy weight.5 Risk factors for pre-
term delivery include maternal or fetal stress,
infections, and violence;6–8 however, a clear
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the medical component of prenatal care by
addressing the lifestyle and behavioral char-
acteristics that affect birth outcomes.

A full package of Prenatal Plus services con-
sists of a minimum of 10 visits or contacts with
a care coordinator, a registered dietitian, or a
mental health professional throughout the
course of pregnancy, beginning before 28
weeks of gestation. Two contacts must be home
or off-site visits, and only one contact can be by
telephone; most contacts are on-site visits that
take place at the local health agency office. Pre-
natal Plus contacts are in addition to medical
prenatal care visits, as the program is an ad-
junct to medical provider services and is billed
separately. Prenatal Plus services are tailored to
the unique risk factors and needs of high-risk
pregnant woman through a client-centered
model of care that addresses behavioral risk
factors that may affect birth outcomes. On the
basis of the client’s risk factors, the care coordi-
nator maintains frequent and consistent contact
with Prenatal Plus clients, with psychosocial
and nutritional contacts occurring as needed.
Up to five dietitian (nutrition) and five mental
health professional (psychosocial) contacts with
clients may be counted toward the minimum
of 10 contacts required.

The overall goal of Prenatal Plus is to im-
prove the health of high-risk Medicaid-eligible
pregnant women in Colorado to assure healthy
birth outcomes. Specific program goals include
reducing the incidence of low birthweight; im-
proving the nutritional and psychosocial health
status of high-risk Medicaid clients; assisting
women in developing and maintaining healthy
lifestyles during pregnancy and beyond, with
particular attention to discouraging the use of
tobacco, alcohol and other drugs; increasing
appropriate use of medical and social services;
and strengthening women’s self-sufficiency so
that they are better able to make appropriate
use of existing resources.

Prenatal Plus services are provided through
county health departments, community health
centers, and other health care settings
throughout the state. At each clinic site, a
Prenatal Plus care coordinator (usually a reg-
istered nurse), a social worker, or other health
care professional screens pregnant Medicaid-
eligible women to determine whether they
are eligible for Prenatal Plus services. A
screening tool is used to determine Prenatal

Plus eligibility. The screening tool lists the
risk factors for low birthweight that were
shown in the literature to have an effect on
birthweight. Medicaid-eligible women are also
eligible for Prenatal Plus services if they have
at least one of the LBW risk factors listed.
LBW risk factors listed on the screening tool
include a history of a previous low-birthweight
infant; age at delivery of 17 years or younger;
recent or current use of alcohol, tobacco, or
other drugs; or prepregnancy Body Mass
Index of 19.8 or less. In addition, women
with at least three of the following risk factors
are designated as high risk and thus are quali-
fied for the program: delivery less than 12
months before the start of the current preg-
nancy; inadequate weight gain at any point
during the current pregnancy; HIV-positive
status; preexisting Type I or Type II diabetes;
less than a high school education; homeless-
ness; a history of domestic violence; high
amount of life stress or a lack of support
systems; a history of psychiatric diagnosis,
including depression; a child currently in pro-
tective custody or termination of parental
rights; not married; cognitive or developmen-
tal disability; or aged 18 or 19 years or >35
years of age at the time of delivery.

When Prenatal Plus eligiblity was deter-
mined, participants were assessed for individ-
ual risks, grouped as appropriate into several
specific risk categories, and assessed again at
the end of their pregnancies to determine
whether they were able to successfully re-
solve these risks during the course of pro-
gram enrollment. The three categories of
risk tracked during pregnancy and included
in this analysis were smoking, psychosocial
risk, and inability to gain the recommended
amount of weight. Data collected on risk and
change in risk status was done by the Prena-
tal Plus staff through assessment and client
self-reported information. Successfully resolv-
ing risk is defined as quitting smoking; gain-
ing the recommended amount of weight dur-
ing pregnancy; or adequately addressing
psychosocial problems such as homelessness,
domestic violence, or depression. Assessment
of adequacy of weight gain was done by
weighing the participant during each trimes-
ter. Assessment of psychosocial risk was de-
termined by the care coordinator, with con-
sultation from the mental health professional

if needed. Assessment of smoking, alcohol,
and illicit drug use was done by client self-
report. Because of the close relationship that
develops between the care coordinator and
Prenatal Plus participant throughout the
course of the pregnancy, the care coordina-
tor was able to assess client self-reported
information and decrease the possibility of
prevarication.

We used data from women who partici-
pated in the Prenatal Plus Program, including
both primiparas and multiparas, collected
through the Integrated Registration and Infor-
mation System (IRIS) computer system ad-
ministered by the Colorado Department of
Public Health and Environment. Data were
gathered during 2002 on 3569 women who
received Prenatal Plus services. A total of
2377 mothers remained in the program
through delivery, delivering a total of 2403
live births (26 women had twins). Of the
2377 women who remained in the program
through delivery, 40% (948) received a com-
plete package of services. Of the 1192
women who left the program, 443 moved,
429 transferred care to other providers or
withdrew for other reasons, and 104 could
not be located after numerous attempts by
providers. In addition, 87 women experi-
enced miscarriages or fetal deaths; another
129 did not continue with Prenatal Plus ser-
vices for reasons unknown.

We examined the major outcome of low
birthweight and its relationship to three major
risk factors: smoking, psychosocial problems,
and weight gain. Low-birthweight rates were
calculated for groups of clients on the basis of
their success at resolving their risk factors,
and these were compared using χ2 tests.

RESULTS

The characteristics and risk factors of
three groups of women are shown in Table 1:
women who enrolled in Prenatal Plus but
were unable to continue in the program and
withdrew before delivery (n=1192), all Pre-
natal Plus participants who remained in the
program through delivery (n=2377), and
all women who delivered in Colorado in
2002. As this table shows, women in the
Prenatal Plus population are more likely to
be teenagers, to be unmarried, to have less
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TABLE 1—Demographic Characteristics and Risk Factors of Mothers

Prenatal Plus Prenatal Plus 
Withdrawals Prenatal Plus All Births Withdrawals vs 

Before Deliverers in Colorado, Prenatal 
Delivery n (%) n (%) 2002 Plus Deliverers P

Demographic characteristics

Aged ≤ 19 y 346 (29) 727 (31) 11%a NS

Not married 852 (75) 1740 (74) 25%a NS

Education < 12 y 504 (56) 1281 (54) 22%a NS

Race/ethnicity

White non-Hispanic 519 (44) 1032 (43) 61%a NS

Hispanic 546 (46) 1091 (46) 30%a NS

Black 76 (6) 165 (7) 4%a NS

Other/unknown 51 (5) 89 (4) 5%a NS

Risk factors

Smoking b 540 (45) 1025 (43) 20%c NS

Inadequate prenatal weight gaind 539 (45) 1345 (57) 25%e .001

Psychosocial problems f 789 (66) 1919 (81) NA .001

Inadequate weight gain and 431 (36) 1126 (47) NA .001

psychosocial problems g

Smoking and inadequate weight gain g 261 (22) 567 (24) NA NS

Smoking and psychosocial problems 411 (34) 823 (35) NA NS

Smoking, inadequate weight gain, and 228 (19) 486 (20) NA NS

psychosocial problems g

Total 1192 (100) 2377 (100) 68 420

Note. NA = not available; NS = not significant at P <. 05. Risk groups are not mutually exclusive. All women who were at risk
for smoking were grouped under “Smoking.” If they were also at risk for inadequate weight gain, they were grouped under the
“Smoking and inadequate weight gain” group as well. Furthermore, if they were also at psychosocial risk they were included
in the “Smoking, inadequate weight gain, and psychosocial” group.
aBirth certificate data.
bBased on self-report. Smoking risk was defined as the participant reporting smoking during pregnancy any time after
conception, including before pregnancy confirmation.
cDate from Pregnancy Risk Assessment Monitoring System (2002), 3 months before pregnancy.
dInadequate prenatal weight gain was defined as weight gain during the current pregnancy that is below the appropriate
weight gain grid line, any weight loss below pregravid weight, or weight loss ≥ 2 lb in the second or third trimester.
eData from Pregnancy Risk Assessment Monitoring System (2002).
fPsychosocial risk was defined as experiencing significant or severe stress as a result of personal/family safety needs, lack of
support systems, or an inability to meet basic needs. Examples of psychosocial risk include, but are not limited to the
following: domestic violence; sexual assault; child abuse/neglect; lack of food, clothing or shelter; lack of transportation;
lack of family/biological father’s support/involvement; or diagnosable mental illness.
g This combination of risks includes women who met the definition of all of the risk factors listed. Women may appear in more
than one row of the table; categories are not mutually exclusive.

education, and to have at least one risk fac-
tor for a poor pregnancy outcome than the
overall population of women that delivers
in Colorado. Also, a higher percentage of
Prenatal Plus participants are Hispanic and
Black than the overall population of women
giving birth in Colorado.

When comparing Prenatal Plus participants
who received services through delivery to
those who were unable to continue in the
program and withdrew before delivery, there

were no significant differences between the
groups with regard to demographic character-
istics and risk factors, with the exception of
the percentage of women with inadequate
weight gain and psychosocial problems. Pre-
natal Plus participants who dropped out of
the program were less likely to have the ini-
tial risks of inadequate weight gain during
pregnancy (P< .001) and psychosocial prob-
lems (P< .001) than women who were able
to continue to delivery. Many women who

withdrew from Prenatal Plus may have been
undocumented immigrants and thus were un-
able to continue with the program because
of Medicaid ineligibility. This significant dif-
ference in initial risk factors suggests that the
women who stay with the program through
delivery may be at higher risk initially for a
poor birth outcome.

The number and percentage of Prenatal
Plus clients who successfully resolved one or
more of the risks that they reported at intake
is shown in Table 2; a complete definition of
risk resolution is included in the table note.
Among the women who were smokers when
they started the Prenatal Plus Program in
2002, one half (51%) quit during preg-
nancy. Of the women who reported psycho-
social or mental health problems, 55% re-
solved their risk during pregnancy. Among
Prenatal Plus clients at nutritional risk—with
inadequate weight gain at any point during
pregnancy—62% resolved their risk and
gained the recommended amount of weight.

Among women who had a combination
of risks, many were able to resolve some or
all of the risks assessed. Among women with
psychosocial and weight gain risks, 37% were
able to resolve both risks by the end of preg-
nancy. One third of those who reported both
smoking and inadequate weight gain were
able to resolve both risks, as were 30% of
those who had psychosocial risks in addition
to smoking. Of those with risks in all three
areas—smoking, weight gain, and psychosocial
risks—20% were able to resolve all of their
risks before delivery.

The overall LBW rate among high-risk
women who remained in the Prenatal Plus
program through delivery was 9.7%. Table 3
shows the LBW rates for infants born to
women with each risk factor, comparing rates
for those who successfully resolved their
risks with those for women who did not.
For women who were smokers and were
able to quit smoking during pregnancy, the
low-birthweight rate was 8.5%. For women
unable to quit smoking, the rate was 13.7%,
a significant difference (P<.01). The low-
birthweight rate for women at nutritional
risk was 6.7% for those who gained weight
adequately, compared with 17.2% for those
women who did not gain enough weight dur-
ing pregnancy. This difference in LBW was
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TABLE 2—Successful Resolution of Risk Factors Among Prenatal Plus Deliverers

Total at Risk Percentage 
Prenatal Plus Deliverers, na Total Resolving Risk, nb Resolving Risk

Smoking c 980 503 51

Inadequate weight gaind 1287 799 62

Psychosocial problemse 1829 997 55

Inadequate weight gain and 1056 387 37

psychosocial problems

Smoking and inadequate weight gain 533 173 33

Smoking and psychosocial problems 792 239 30

Smoking, inadequate weight gain, 455 92 20

and psychosocial problems

an = the total number of women at risk with known risk resolution. These numbers are slightly lower than the totals shown in
Table 1 (Prenatal Plus Deliverers) by the number of women with unknown risk resolution.
bn = the number of women at risk with known risk resolution who were able to successfully resolve the risk during pregnancy.
cSmoking risk was defined as the participant reporting smoking during pregnancy any time after conception, including prior
to pregnancy confirmation. Smoking risk was resolved if the client reported no smoking at the end of pregnancy. Smoking risk
was not resolved if the client smoked any amount at the end of pregnancy.
dInadequate prenatal weight gain risk was defined as weight gain during the current pregnancy that was below the
appropriate weight gain grid line, any weight loss below pregravid weight, or weight loss ≥ 2 lb in the second or third
trimester. Inadequate weight gain risk was resolved if the client gained within the recommended weight range according to
prepregnancy BMI status and gained at or above the appropriate weight gain grid line on a prenatal weight gain grid. The risk
was not resolved if the client’s total weight gain was below the recommended total weight gain range, or if the client
continued to gain at a rate below the appropriate weight gain grid line or had additional weight loss.
ePsychosocial risk was defined as experiencing significant or severe stress as a result of personal/family safety needs, lack of
support systems, or an inability to meet basic needs. Examples of psychosocial risk include, but are not limited to: domestic
violence; sexual assault; child abuse/neglect; lack of food, clothing or shelter; lack of transportation; lack of family/biological
father’s support/involvement; or diagnosable mental illness. Psychosocial risk was resolved if the client had taken action (with
the help of referrals from the Prenatal Plus staff) to address the problem and the problem has been resolved so that it was no
longer causing severe stress or it no longer existed. Psychosocial risk was unresolved if the client had not taken action to
address the problem or problems which were still causing severe stress.

significant (P<.001). Among women who re-
solved psychosocial risks, the LBW rate was
8.5%. Among women who were unable to re-
solve psychosocial risk, the LBW rate was
10.7%. However, this difference was not sta-
tistically significant.

Women experiencing both weight gain
and psychosocial problems who were able
to resolve both of these risks had a low-
birthweight rate of 5.1%, whereas those
who could not resolve both risks had a higher
(P<.001) low-birthweight rate of 14.5%.
Women who both were smokers and had in-
adequate weight gain experienced a low-
birthweight rate of 9.0% if they resolved both
risks and 20.8% if they did not (P<.01). For
women who resolved smoking and psycho-
social risks, the low-birthweight rate was
6.7% versus 18.5% among those who did
not (P< .001). Women with all three risks
(inadequate weight gain, psychosocial, and
smoking) had a low-birthweight rate of 3.2%
among those who resolved all risks and

18.5% among those who did not resolve
all three risks (P<.001).

When all women who successfully re-
solved risks were grouped together, regard-
less of whether they had one, two, or three
risks, we found a low-birthweight rate of
7.0%. This means that, among these women,
who represented 42% of all the deliverers
with known risk status at delivery, the risk of
low birthweight was greatly reduced. By con-
trast, Prenatal Plus women who did not re-
solve any of their risks had a higher low-
birthweight rate of 13.2% (P< .001), a
significant difference.

As shown in Table 4, women who received
Prenatal Plus services throughout their preg-
nancies and who received the full package of
services (at least 10 visits), compared with
women who received a partial package of ser-
vices, were more likely to resolve all or some of
their risk factors (P<.001). A total of 80% of
women (n=679) receiving the full package of
services resolved some or all of their risks, com-

pared with 68% of women (n=789) who did
not receive the full package of services. Under
the ideal circumstances of full package care,
close to one half (47%) of women resolved all
of their risks and more than one third (34%)
resolved some of their risks. Only 20% re-
solved no risks.

DISCUSSION

The reduction of low-birthweight rates
poses a challenge for public health pro-
grams, as standard prenatal interventions
have not generally shown success at increas-
ing birthweights among infants born to high-
risk women. Our study shows the effective-
ness of enhanced services for pregnant
women when these services are targeted to-
ward the resolution of specific risk factors
that are known to be associated with low
birthweight, such as smoking, inadequate
weight gain, and psychosocial problems.
Moreover, the greater success of women
who received a full package of Prenatal Plus
services in addressing their risk factors, and
the increased likelihood of risk resolution,
emphasizes the effectiveness of the program’s
interventions, particularly when women
receive the recommended number of visits
during pregnancy, to improve maternal
health and birth outcomes.

Although encouraging, these findings pres-
ent a challenge in themselves. Multidiscipli-
nary support services are not universally
available to pregnant women at risk, and not
all enhanced prenatal care programs provide
the intensive services of Prenatal Plus. As of
2000, 42 state Medicaid programs covered
“case management” services for pregnant
women, but only 37 covered home visiting
services, 37 covered psychosocial counseling,
and 34 provided nutrition counseling.19 Not
all of these programs, however, share Prenatal
Plus’s focus on identifying and addressing
specific risks. Simply conducting risk screen-
ing and providing referrals, as many case
management programs do, may not be as
effective as the services of a multidisciplinary
team with expertise in nutrition and mental
health and in addressing specific known risk
factors. In addition, successfully resolving pre-
natal risks may be more difficult in an older
population, for whom high-risk behaviors are
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TABLE 3—Low Birthweight Rates Among Births to Prenatal Plus Deliverers

Successful Resolvers of Risk Nonresolvers of Risk

na % LBW nb % LBW P

Smoking c 508 8.5 489 13.7 <.01

Inadequate weight gaind 809 6.7 495 17.2 <.001

Psychosocial problemse 1000 8.5 848 10.7 NS

Inadequate weight gain and 389 5.1 248 14.5 <.001

psychosocial problems

Smoking and inadequate weight gain 177 9.0 125 20.8 <.01

Smoking and psychosocial problems 240 6.7 227 18.5 <.001

Smoking, inadequate weight gain, 93 3.2 81 18.5 <.001

and psychosocial problems

Any f 848 7.0 545 13.2 <.001

Note. NS = not significant.
an = the number of infants born to women with initial risks who successfully resolved those risks. The number is slightly higher
than the n in the Total Resolving Risk column in Table 2 because a few women had twins.
bn = the number of infants born to women with initial risks who did not reduce or eliminate those risks.
cSmoking risk was defined as the participant reporting smoking during pregnancy at any time after conception, including prior
to pregnancy confirmation. Smoking risk was considered resolved if the client reports no smoking at the end of pregnancy.
Smoking risk was considered unresolved if the client smoked any amount at the end of pregnancy.
dInadequate prenatal weight gain risk was defined as weight gain during the current pregnancy that was below the
appropriate weight gain grid line, any weight loss below pregravid weight, or weight loss ≥ 2 pounds in the second or third
trimester. Inadequate weight gain risk was resolved if the client gained within the recommended weight range according to
prepregnancy Body Mass Index status and gained at or above the appropriate weight gain grid line on a prenatal weight gain
grid. The risk was unresolved if the client’s total weight gain was below the recommended total weight gain range, or if the
client continued to gain at a rate below the appropriate weight gain grid line or had additional weight loss.
ePsychosocial risk was defined as experiencing significant or severe stress as a result of personal/family safety needs, lack of
support systems, or an inability to meet basic needs. Examples of psychosocial risk include, but are not limited to: domestic
violence; sexual assault; child abuse/neglect; lack of food, clothing or shelter; lack of transportation; lack of
family/biological father’s support/involvement; or diagnosable mental illness. Psychosocial risk was resolved if the client had
taken action (with the help of referrals from the Prenatal Plus staff) to address the problem and the problem had been
resolved so that it was no longer causing severe stress or it no longer existed. Psychosocial risk was considered unresolved if
the client had not taken action to address the problem or problems that were still causing severe stress.
f Infants of mothers who either resolved or did not resolve any combination of risk factors. For example, if the infant’s mother
had all 3 risk factors, either all 3 were resolved or none were resolved.

TABLE 4—Risk Resolution by Level of Prenatal Plus Services Among Deliverers

n a Percentage P

Full package of services: <.001

Resolved all risksb 394 46.5%

Resolved some risksc 285 33.7%

Resolved no risksd 168 19.8%

Total Full package clients 847 100.0%

Partial package of services: <.001

Resolved all risksb 451 38.7%

Resolved some risksc 338 29.0%

Resolved no risksd 377 32.3%

Total Partial package clients 1166 100.0%

an = the number of deliverers with known risk resolution. The sum of the Full and Partial package clients differs from the total
number of deliverers shown in Table 1 by the number of women whose risk resolution was unknown.
b The number and percentage of women who resolved any combination of risk factors. For example, if a woman had all 3 risk
factors, all 3 were resolved.
c The number and percentage of women who resolved one or more risk factors, but did not resolve all of their risk factors. For
example, if a woman had all 3 risk factors, 2 of the 3 were resolved by the end of the pregnancy.
d The number and percentage of women who resolved none of their risk factors by the end of pregnancy. For example, if a
woman had all 3 risk factors, none of the 3 were resolved by the end of the pregnancy.

more entrenched; older smokers are less
likely to be able to quit during pregnancy, for
example.20

Our study had several limitations. First, in-
formation on risk factors and their resolution
is on the basis of self-reports and is therefore
subject to underreporting of risks. In addi-
tion, attrition may influence the apparent ef-
fectiveness of the program; it is possible that
those who dropped out of the program are
those who are less likely to be able to re-
solve their risks successfully. However, as
Table 1 shows, women who are seen
through delivery are more likely to have the
risks of inadequate weight gain and psycho-
social problems; therefore, perhaps women
who are not seen through delivery are
lower-risk participants.

Nonetheless, our findings have significant
implications for program planning and
policymaking. Coverage for multidisciplinary
support services through Medicaid and
private-sector payers is critical for assuring
access to these services. However, as these
findings demonstrate, program design is
equally important: interventions are more
likely to influence birth outcomes if they are
targeted to the resolution of specific risks.
Although the effect of standard prenatal
care on birth outcomes is still unclear, it is
clear that concentrated efforts to address
modifiable risk factors can succeed in im-
proving the health of pregnant women and
their infants.
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