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We estimated the effect of Special
Supplemental Nutrition Program for
Women, Infants, and Children (WIC)
participation in 1999 to 2000 on
breastfeeding initiation and duration
and well-child care. We applied mul-
tivariate regression to a sample of
2136 unmarried, low-income, urban
mothers from the Fragile Families
and Child Wellbeing Study. WIC par-
ticipation was associated with small
increases in the probabilities of initi-
ating breastfeeding and having had at
least 4 well-child visits since birth—
behaviors that benefit infants beyond
the newborn period—but not with
breastfeeding duration. (Am J Public
Health. 2004;94:1324–1327)

The Special Supplemental Nutrition Pro-
gram for Women, Infants, and Children (WIC)
provides low-income, nutritionally vulnerable
pregnant and postpartum women, infants, and
young children with nutrient-dense food
packages, nutritional counseling (including
breastfeeding support), and linkage to medical
and social services. Numerous studies indicate
that WIC participation during pregnancy is
associated with better birth outcomes.1–10

However, with the notable exception of the
Rush et al.11 evaluation, little research has fo-
cused on the benefits of WIC participation
that extend beyond the newborn period.12

We estimated the association between WIC
participation and 2 maternal health behaviors
that benefit infants—breastfeeding and well-
child care. The study used 1999 to 2000
survey data on low-income, unmarried, urban
mothers from the Fragile Families and Child
Wellbeing Study. WIC participation may have
mixed effects on breastfeeding because of the

competing effects of activities that promote
breastfeeding and the valuable infant formula
provided in food packages. However, we ex-
pect that WIC participation is associated with
greater use of well-child care because of
WIC’s emphasis on medical referrals.

METHODS

Data were from a subsample of the Fragile
Families and Child Wellbeing Study, a longitu-
dinal survey of 3712 unmarried couples and
1186 married couples, all of whom had new-
born infants at baseline. Respondents resided
in 20 cities across the United States. We used
data from the baseline survey, which was con-
ducted between June 1999 and October 2000
in the hospital after the child’s birth, and from
the first follow-up survey, which was con-
ducted in person or by telephone approxi-
mately 12 to 15 months after the birth. To
limit the analysis to mothers who were most
likely eligible for WIC participation, we limited
the sample to 2136 mothers who were unmar-
ried and living at or below 250% of the fed-
eral poverty line at the time of the child’s birth.

Our sample included women who were
most likely eligible for WIC and who were
able to provide fairly complete information
for the study. We excluded from the original
4898 respondents: (1) mothers who did not
respond to the follow-up survey (n=533),
(2) mothers whose children were aged youn-
ger than 12 months or older than 24 months
at the time of the follow-up survey (n=383),
(3) mothers with incomes greater than 250%
of the poverty line at the time of the child’s
birth (n=1173), (4) mothers married at the
time of the birth (n=378), (5) mothers with
multiple births or with missing information on
the child’s sex (n=49), and (6) mothers who
were not living with their children by the
time of the follow-up survey (n=65). We also
excluded mothers with missing information
on any dependent variable (n=181). How-
ever, we did include respondents with missing
information on independent variables used in
the analysis. For these respondents, missing
information was replaced with sample means.

We used probit and ordinary least squares
models to analyze the 3 outcomes: (1) whether
the mother initiated breastfeeding; (2) the loga-
rithm of the number of weeks the mother

breastfed, among those who initiated breast-
feeding; and (3) whether the child received at
least 4 well-child evaluations during his or her
first year. We measured maternal WIC status
with a dummy variable indicating whether the
mother participated in WIC since the child was
born; mothers were not asked about prenatal
participation. The models also included de-
tailed information about the child (e.g., age in
weeks, low birthweight), the mother (e.g., race/
ethnicity, education, age, living arrangements,
health behaviors), and the household (e.g., size,
health insurance, income, city of residence).

We estimated parsimonious models (which
included only demographic covariates) and
more fully specified models (which included
all of the covariates) to gauge the sensitivity
of the WIC participation coefficient to the in-
clusion of additional factors. Compared with
the national data sets used in previous work,
our sample included a fairly homogeneous
sample of mothers. Nevertheless, we lacked
information on the timing of WIC participa-
tion, and it is still possible that mothers may
have self-selected into WIC along unobserved
factors that also affect health investments,
which may have led to biased estimates.

RESULTS

About half of the mothers reported breast-
feeding initiation, and the average duration of
breastfeeding was about 18 weeks among
mothers who initiated (Table 1). Breastfeeding
initiation rates in the analysis samples were
similar to those in other recent national sur-
veys of low-income women.13,14 Approximately
91% of the mothers reported that their child
had at least 4 well-child evaluations since
birth, and 86% of the mothers reported WIC
participation, which is consistent with WIC’s
high participation rate among eligible persons.

In both the parsimonious model (Table 2,
column 1) and the larger model (Table 2, col-
umn 2), WIC participation was associated with
a statistically significant increased probability
of breastfeeding initiation of about 0.07 at the
sample means (i.e., approximately 52% WIC
vs 45% comparison, P<.05). The magnitude
of the estimate was almost identical in the par-
simonious model and the larger model. We did
not find any evidence that WIC participation
was associated with breastfeeding duration
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TABLE 1—Sample Characteristics (N=2136)

Percentage Mean (SD)

Outcomes

Initiated breastfeeding 50.2

Number of weeks of breastfeeding among those who initiated 18.2 (18.0)

Child had at least 4 well-child evaluations 91.4

Maternal characteristics

Participated in WIC after child’s birth 86.0

Moved since child’s birth 51.8

Had another baby since child’s birth 15.8

Lives in own apartment or house 64.3

Enrolled in Medicaid 73.7

Smoked during past 30 days 30.4

Enrolled in school 21.3

Has worked since child’s birth 79.1

Age at 12-month interview 24.8 (5.5)

Lives with at least 1 parent 31.4

Number of children in household 1.5 (1.4)

Foreign born 14.5

Hispanic 31.3

African American 56.2

White 23.9

Asian 1.4

Other race 18.4

Native American 5.6

< High school 45.3

High school graduate 34.1

Some college completed 19.5

College graduate 1.1

Household income, $ 16 222 (11 661)

Smoked during pregnancy 22.9

Prenatal care during first trimester 77.4

Child characteristics

Age at 12-month interview, weeks 64.3 (12.6)

Low birthweight 11.2

Physically disabled 2.7

Note. WIC = Special Supplemental Nutrition Program for Women, Infants, and Children. Hispanic ethnicity was asked
independently of race (e.g., a respondent could report White race and Hispanic ethnicity).

among mothers who initiated breastfeeding
(Table 2, columns 3–4), but WIC participation
had a statistically significant positive associa-
tion with the receipt of at least 4 well-child vis-
its (Table 2, columns 5–6). Including addi-
tional covariates did not reduce this estimate,
and the increase in probability was about 0.06
at the sample means (i.e., approximately 93%
WIC vs 87% comparison, P<.05).

The positive association between WIC par-
ticipation and well-child care and breastfeed-

ing initiation is consistent with the WIC goals
of linking participants to medical services
and promoting breastfeeding, a health behav-
ior that is associated with numerous benefits
for infants.15–19 Previous WIC evaluations in-
dicated that participation improves preg-
nancy outcomes. These findings add to exist-
ing research by suggesting that WIC
participation also may be associated with
health behaviors that benefit infants beyond
the newborn period.
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TABLE 2—Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) Participation and Health Investments

Initiated Breastfeeding Logarithm of Weeks of Breastfeeding At Least 4 Well-Child Visits
Probit Model Marginal Effects (P) Ordinary Least Squares Model Coefficients (P)a Probit Model Marginal Effects (P)b

Parsimonious Model Larger Model Parsimonious Model Larger Model Parsimonious Model Larger Model

Participated in WIC 0.071 (.022) 0.074 (.026) –0.154 (.135) –0.113 (.290) 0.054 (.005) 0.060 (.002)

Child’s age –0.001 (.599) –0.001 (.497) –0.002 (.539) –0.002 (.585) –0.001 (.257) –0.001 (.298)

Mother is foreign born 0.396 (.000) 0.384 (.000) 0.808 (.000) 0.715 (.000) –0.015 (.374) –0.023 (.222)

Mother is Hispanic 0.074 (.294) 0.058 (.392) –0.015 (.885) –0.073 (.461) –0.024 (.239) –0.030 (.094)

Mother is African American –0.087 (.054) –0.102 (.013) 0.205 (.027) 0.159 (.096) –0.062 (.000) –0.061 (.000)

Mother is Asian –0.097 (.368) –0.079 (.473) –0.496 (.107) –0.461 (.143) 0.008 (.903) 0.012 (.858)

Mother is Native American –0.015 (.825) –0.011 (.859) 0.007 (.938) –0.017 (.843) 0.012 (.654) 0.010 (.721)

Mother is other race –0.064 (.239) –0.059 (.284) –0.110 (.303) –0.082 (.290) –0.037 (.069) –0.033 (.114)

Mother is high school graduate 0.110 (.000) 0.106 (.000) 0.022 (.775) 0.001 (.990) 0.048 (.000) 0.043 (.000)

Mother completed some college 0.270 (.000) 0.254 (.000) 0.134 (.224) 0.135 (.233) 0.056 (.000) 0.045 (.014)

Mother is college graduate 0.377 (.004) 0.350 (.004) 0.794 (.000) 0.865 (.001) 0.027 (.578) 0.011 (.806)

Log household income 0.011 (.147) 0.012 (.123) –0.019 (.433) –0.011 (0.646) 0.000 (.967) 0.000 (.999)

Mother’s age –0.009 (.000) –0.007 (.000) 0.016 (.048) 0.005 (.544) –0.002 (.108) –0.002 (.112)

Mother moved since child’s birth 0.041 (.128) –0.059 (.373) –0.002 (.894)

Mother had another baby since child’s birth –0.015 (.631) –0.277 (.002) –0.010 (.482)

Mother lives in own apartment or house –0.015 (.570) –0.002 (.970) 0.003 (.781)

Mother is enrolled in Medicaid 0.007 (.820) –0.000 (.999) –0.025 (.063)

Mother smoked in past 30 days –0.027 (.492) –0.283 (.089) –0.022 (.202)

Mother is enrolled in school 0.098 (.000) –0.037 (.627) 0.009 (.533)

Mother has worked since child’s birth –0.020 (.501) –0.146 (.158) –0.006 (.513)

Child is low birthweight –0.020 (.590) –0.390 (.003) –0.019 (.272)

Mother lives with at least 1 parent –0.040 (.023) –0.248 (.020) –0.014 (.319)

Number of children in household 0.002 (.976) 0.065 (.015) –0.003 (.589)

Mother smoked during pregnancy –0.043 (.190) 0.023 (.879) 0.000 (.988)

Mother had prenatal care during first trimester 0.044 (.134) –0.006 (.940) 0.010 (.599)

Child is physically disabled –0.103 (.276) 0.335 (.074) 0.036 (.377)

N 2136 2136 1063 1063 2107 2107

Note. All models included 19 dummy variables representing the city of residence at baseline. The coefficients on the 19 dummy variables representing city of residence and the coefficients on the
intercepts in each model are not shown. Omitted category: nonparticipant, White, high school dropout, born in United States. We present Huber-adjusted P values with an additional adjustment for
clustering at the city level. These P values are obtained from robust variance estimates that also account for the possibility that observations from the same city are not independent of each other.
Marginal effects should be interpreted as the change in the probability of the outcome associated with a small change in the independent variable (for a continuous variable) or a discrete change
from 0 to 1 (for a dummy variable).
aLogarithm of weeks of breastfeeding model is limited to the 1036 mothers of 2136 who initiated breastfeeding.
bSample size is 2107 instead of 2136 in well-child visits model because all observations of living in 1 city (n = 29) were associated with at least 4 well-child visits. These observations were dropped.
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Condom Use and the
Risk of Recurrent Pelvic
Inflammatory Disease,
Chronic Pelvic Pain, or
Infertility Following an
Episode of Pelvic
Inflammatory Disease
| Roberta B. Ness, MD, MPH, Hugh Randall,

MD, Holly E. Richter, PhD, MD, Jeffrey F.
Peipert, MD, MPH, Andrea Montagno, RN,
David E. Soper, MD, Richard L. Sweet, MD,
Deborah B. Nelson, PhD, Diane Schubeck,
MD, Susan L. Hendrix, DO, Debra C. Bass,
MS, and Kevin E. Kip, PhD, for the Pelvic
Inflammatory Disease Evaluation and
Clinical Health Study Investigators

Among 684 sexually active
women with pelvic inflammatory
disease (PID) followed up for a
mean of 35 months, we related con-
traceptive use to self-reported PID
recurrence, chronic pelvic pain, and
infertility. Persistent use of con-
doms during the study reduced the
risk of recurrent PID, chronic pelvic
pain, and infertility. Consistent con-
dom use (about 60% of encounters)
at baseline also reduced these risks,
after adjustment for confounders,
by 30% to 60%. Self-reported per-
sistent and consistent condom use
was associated with lower rates of
PID sequelae. (Am J Public Health.
2004;94:1327–1329)

Pelvic inflammatory disease (PID), the clini-
cal condition representing inflammation of
the pelvic organs, is common1 and can result
in PID recurrence, chronic pelvic pain, and
infertility.2,3 Prevention of the bacterial sexu-
ally transmitted diseases (STDs) that cause
PID is a cornerstone of efforts to reduce mor-
bidity from PID and its sequelae.4,5

Condom use prevents acquisition of viral
STDs, including HIV. However, because no
prospective data show that condoms are ef-
fective against transmission of bacterial STDs,6

controversy surrounds their use in primary
prevention.7,8

Within the PID Evaluation and Clinical
Health Study, a multicenter, follow-up study
of women with PID,9 we assessed the rela-
tion between condom use and PID-related
morbidity.

METHODS

The methods of subject recruitment, data
collection, and follow-up have been reported
elsewhere.9,10 In brief, women aged 14 to 37
years were recruited from 13 US sites between
March 1996 and February 1999. Enrolled
women met clinical criteria for suspected PID,
including pelvic discomfort, pelvic organ ten-
derness, leukorrhea, mucopurulent cervicitis,
and untreated gonococcal or chlamydial cer-
vicitis. This analysis includes the 684 women
who were sexually active at baseline and who
had at least 1 follow-up visit.

In a standardized in-person interview, we
asked about the use of oral contraceptives,
hormonal implants or injections, intrauterine
devices (used by only 15 women and thus not
reported), diaphragms, spermicides, cervical
caps, female condoms, and male condoms by
a partner. More than 1 method could be se-
lected. About half (53%) of the women re-
ported baseline use of barrier methods of
contraception, 92% of which was condom
use. Condom use was considered to be con-
sistent if a woman reported use with at least
6 of the last 10 sexual encounters.

Every 3 to 4 months, telephone interviews
were repeated. Follow-up information was
available for 85% of the cohort after a mean
of 35 months. Outcomes included (1) self-
reported recurrent PID (subsequent to the
baseline episode), with medical record verifi-

cation (in 68% of cases); (2) chronic pelvic
pain, defined as consistent self-reports of at
least 6 months’ duration; and (3) infertility,
defined as the proportion of women without a
β–human chorionic gonadotropin–confirmed
pregnancy among the subgroup of women
who reported no effective contraception (no
contraception, natural family planning, or
rhythm method) or rare use of barrier contra-
ception for an aggregate of at least 12 months.

Baseline differences between groups were
analyzed with χ2 tests. Frequencies and unad-
justed relative risks of recurrent PID, chronic
pelvic pain, and infertility were calculated by
comparing use with nonuse of condoms and
consistent with nonconsistent use of condoms
at each follow-up time point. Persistence (the
percentage of all interviews in which con-
doms were used) was divided into quartiles.
Analyses were repeated to compare women
reporting use of condoms alone (without con-
current use of another method) with those re-
porting use of no effective method (including
withdrawal, natural family planning, and
none). Finally, we calculated the risks of out-
comes among users and nonusers of other
methods of contraception.

Separate logistic regression models for each
outcome adjusted for age (continuous), num-
ber of live births (continuous), educational at-
tainment (did not complete high school, high
school graduate or equivalent, any education
beyond high school), race (Black, White,
other), nonmonogamy at baseline (yes or no),
new partner in the past month at baseline (yes
or no), gonococcal or chlamydial cervicitis at
baseline (yes or no), number of study visits
(continuous), and other methods of contracep-
tion. Adjusted odds ratios, derived from these
models, estimated the adjusted relative risks.

RESULTS

Most of the women enrolled in the PID
Evaluation and Clinical Health cohort were
Black (74%), were aged 24 years or younger
(66%), and had no more than a high school
education (76%). Cervical infection with Neis-
seria gonorrhoeae was identified in 15% of the
women, Chlamydia trachomatis was identified
in 16%, and both were found in 6%.

Rates of recurrent PID, chronic pelvic pain,
and infertility were highest among nonpersis-


