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Abstract We examined the effectiveness of a peer
counseling breastfeeding support program for low income
women in Michigan who participate in WIC. Because
there was more demand for services than could be met
by the program, many women who requested services
were not subsequently contacted by a peer counselor. We
used a quasi-experimental methodology that utilized this
excess demand for services to estimate the causal effect
of the support program on several breastfeeding out-
comes. We relied on data derived from administrative
and survey-based sources. After providing affirmative
evidence that our key assumption is consistent with the
data, we estimated that the program caused the breast-
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feeding initiation to increase by about 27 percentage
points and the mean duration of breastfeeding to increase
by more than 3 weeks. The support program we evalu-
ated was very effective at increasing breastfeeding among
low income women who participate in WIC, a population
that nationally breastfeeds at rates well below the
national average and below what is recommended by
public health professionals. Given the substantial evi-
dence that breastfeeding is beneficial for both the child
and mother, the peer counseling breastfeeding support
program should be subjected to a cost/benefit analysis
and evaluated at other locales.
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Introduction

Substantial evidence exists that breastfeeding imparts
numerous health benefits to both the child and mother
[1, 2]. Based on this evidence, the American Academy of
Pediatrics and the American Dietetic Association recom-
mend exclusive breastfeeding of almost all infants until
6 months of age and complementary breastfeeding
through the balance of the infant’s first year [3, 4], while
the World Health Organization recommends breastfeeding
until at least 2 years of age [5]. Despite these clear rec-
ommendations, breastfeeding initiation and duration
among women in the United States are low, with 74%
initiating breastfeeding and only 42% continuing until
their infants are 6 months of age. These rates are even
lower for low income women; for example, only 67% of
women enrolled in the Supplemental Nutrition Program
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for Women, Infants and Children (WIC) initiate breast-
feeding and only 33% continue to 6 months [6]. In
Michigan, the breastfeeding rates for WIC mothers are
lower still, with 49% initiating and 15% continuing until
6 months [7]. Increasing breastfeeding, particularly
among the low income population, is listed as one of the
national public health objectives in Healthy People 2010
[8].

Support programs to increase breastfeeding among low
income women have been implemented by many US
public health departments. These programs are often
based on the United States Department of Agriculture’s
(USDA) Food and Nutrition Service’s “Loving
Support™” model [9], which uses mothers from the
community with breastfeeding experience, and who have
received training as peer counselors. Although many
studies have concluded that such peer counselor (PC)
support programs improve breastfeeding outcomes, recent
reviews have noted that most of the studies do not use
convincing analytic methods to uncover the causal effect
of the programs [10—12]. The only randomized controlled
trial for a disadvantaged U.S. population is for urban, low
income, Hispanic women [13]. Findings from the study
show that the program increased breastfeeding rates at
initiation (22.7 vs. 8.9%), 1 month, and 3 months, but not
at 6 months. Despite the lack of empirical evidence, $14.9
million in fiscal year (FY) 2004 was appropriated in the
USDA budget for breastfeeding support programs for
WIC participants and another $14.8 million was appro-
priated in FY 2005 and FY 2006 [9].

The purpose of this study was to estimate the effec-
tiveness of a PC breastfeeding program for low income
women in Michigan. The effectiveness was assessed by a
quasi-experimental design in which we exploit the fact
that, because there was substantially more demand for
program services than what could be provided, many
expectant mothers who requested service were not subse-
quently contacted by a PC. The use of this quasi-
experimental design has the potential to eliminate the bias
that typically exists when instead one compares partici-
pants to non-participants. We first examined whether the
contact process was consistent with our quasi-experimental
interpretation. Given an affirmative finding, we estimated
the causal effect of the support program on breastfeeding
initiation and duration. The analysis used data from several
programmatic and state administrative data sources for
women from five Michigan counties who requested ser-
vices from the PC program during the years 2002-2004
and were enrolled in WIC. Our final sample included 336
women who requested services prenatally and were con-
tacted by a PC (the treatment group) and 654 women who
requested services prenatally but were not contacted by a
PC (the control group).

Methods

The Breastfeeding Initiative: A Breastfeeding Support
Program

The Breastfeeding Initiative (BFI) is a collaboration
between the Michigan’s Women, Children and Infant
(WIC) Program and Michigan State University Extension.
The program operated in 17 Michigan counties in 2002 and
then expanded to 22 counties in 2004, the period we ana-
lyzed (P. Benton, BFI program leader, oral communication,
February 2008). The program provides breastfeeding edu-
cation and support to low income women through peer
counselors. The PCs are recruited from the community;
must have obtained a high school education or equivalent,
have access to a means of transportation, and express a
positive breastfeeding experience with their baby; and are
provided training on how to provide breastfeeding support.
Potential program participants are recruited by person-
nel at WIC clinics and are asked to fill out a referral form.
The PCs then use the referral forms to contact women to
provide program services. For women who are served, the
PCs provide at least one contact to mothers in person, with
subsequent contacts in person or by telephone based on the
type of support needed. The subsequent contacts are at
least monthly. Program data from this time period indicate
that participants enrolling prenatally received on average 3
home visits, 2 personal contacts in locations other than the
home, and 6 telephone contacts during their participation in
the program. Mothers remain in the program until they
discontinue breastfeeding, the baby is 1 year old, or sup-
port services are no longer desired. Prenatally enrolled
women participated in the program for an average of
24 weeks. A detailed description of the program and a
qualitative evaluation from the perspective of PCs and
participants have been previously published [14].

Estimation Strategy

Our interest was to determine the causal effect of receiving
the PC support program on various breastfeeding out-
comes. A naive estimate could be obtained by comparing a
breastfeeding outcome for participants in the program to
non-participants. However, to the extent that mothers who
would have breastfed in the absence of the program were
more likely to participate in the program, then such a naive
estimate could overstate the effectiveness of the program;
the difference in breastfeeding rates between participants
and non-participants would reflect both the effectiveness of
the program and the higher motivation of the participants.
In such a situation, the naive estimate is said to be plagued
by endogeneity bias. A common solution to endogeneity
bias is to rely on an experimental design, where a group of
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individuals are randomly assigned to be either in a treat-
ment group or a control group.

Although a true experimental design was not built into
the BFI program, a feature of the program existed that
closely approximated an experiment. Specifically, there
was substantially more demand for the services of the
program than could be provided, so PCs contacted only
some of the individuals who filled out a referral form. Any
selective contact, at most, could have been based on the
limited amount of information available on the referral
forms. Under the assumption that who PCs contacted is
independent of underlying breastfeeding propensities (the
unobservable component of breastfeeding conditional on
referral form information), we could compare those who
requested service and were contacted, the treatment group,
to those who requested service and were not contacted, our
control group, to obtain the causal effect of the BFI pro-
gram. Fortunately, we were able to explore the validity of
this key assumption with our data. We provide these results
below.

We tested for differences in pre-program characteristics
between the treatment and control groups with multiple
linear regression. To isolate treatment-control differences
within county, the level at which the programs are
administered, we included county indicator variables in all
regressions. We tested for differences in outcomes between
the treatment and control groups also using multiple linear
regressions, including other explanatory variables to adjust
for any differences that existed between the two groups and
to increase the precision of our statistical tests. All reported
P-values are based on two-tailed #-tests, with significance
denoted at P < 0.10, P < 0.05, and P < 0.01. For dichot-
omous outcome variables, we re-estimated the models
using logistic regression; because none of our substantive
findings were different from these models, we reported
multiple linear regression results for all outcomes for
consistency and simplicity. We performed all of our anal-
ysis with STATA, version 9 [15].

Data Sources

Our analysis relied on several data sources. The first data
source was an initial referral form through which expectant
mothers requested services from the BFI. This form con-
tains the name of the mother and infant due date, contact
address, WIC identification number, previous breastfeeding
experience, whether the expectant mother was subse-
quently contacted, and, in some cases, race/ethnicity.
Although the BFI program operated in about 20 Michigan
counties, referral forms were sufficiently completed and
retained in only five counties: Lenawee, Monroe,
Newaygo, Sanilac, and Wayne. The second data source
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was forms completed by PCs for all women who eventually
participated in the BFI program. These forms were com-
pleted at program enrollment, infant birth, and program
exit and included WIC identification number, name of
mother, mother’s birth date and address, and infant’s name
and birth date. The final data source was state adminis-
trative data contained in the Michigan Department of
Community Health Data Warehouse, including data from
WIC administrative records, Medicaid administrative
records, and Vital Records.

The two BFI data sources, the referral forms and the
program forms, provided us information about who
belonged in the treatment and control groups. In addition,
the identifying information on the forms was used to match
these women to the state administrative data. For the
treatment group, we first matched on WIC ID and infant
date of birth and progressed through other identifiers such
as mother and infant last name, county of residence, and
infant first name (infant last name was not always recorded
and may differ from the mother’s). Because only referral
form information was available for women in the control
group, the matching algorithms focused on WIC ID,
mother’s last and first name, and mother’s due date. Mat-
ches of BFI treatment and controls with state data were
78.3% and 68.0%, respectively. The lower match rate of
controls was to be expected given that less identifying
information was available for them.

Once the data were matched, we obtained breastfeeding
information, household income, gestational age, and head
circumference from WIC administrative data. Our key
dependent variables on breastfeeding were constructed
from the WIC administrative data. We obtained race/eth-
nicity information from the Medicaid data. We obtained
various pregnancy and birth characteristics from Vital
Records (e.g., Apgar, tobacco use, adequacy of prenatal
care, birth weight, etc.). The information in these latter two
data sets allowed us to assess the validity of our estimation
strategy and to adjust our findings for pre-programmatic
group differences.

Our analysis sample contains all women who were
successfully matched to the state administrative data and
for whom the WIC administrative data contained breast-
feeding information. For women who were missing other
data elements, we defined an indicator variable for each
data element and included this indicator variable in our
regression models. This analysis strategy allowed us to
retain the observations in our regressions and allowed the
observations with missing data to be systematically dif-
ferent than the observations without missing data. We
provide sample size information in the Appendix table to
make clear the extent to which data elements were
missing.
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Results
Verifying the Quasi-Experimental Estimation Strategy

Our key identifying assumption was that the provision of
services among those who requested service was inde-
pendent of underlying breastfeeding propensities within
each county. We examined whether the data were consis-
tent with this assumption by comparing various pre-
program characteristics of the treatment group and the
control group. These comparisons are provided in Table 1.
To assess whether there were statistical differences
between the treatment and control groups within a county,
we estimated a linear regression for each of the listed
characteristics in which we included county indicator
variables; the P-values in the final column of Table 1 are
from these regressions.

We divided the pre-program characteristics into three
categories: background characteristics of the mother, preg-
nancy characteristics, and birth characteristics. With respect
to the background characteristics, there are significant dif-
ferences only between the treatment and control groups based
on whether the mother had a prior pregnancy. The partici-
pants in the treatment group were about 10% less likely to
have had a prior pregnancy (49.7% vs. 61.4%; P = .001).
There is weaker evidence of differences for whether the
mother is Hispanic (treatment 6.5% vs. control 5.5%;
P = .068). There are no other significant differences at the
.10 level for the other background characteristics: mother’s
race, mother’s age, household monthly income, whether
there was a prior pregnancy within 18 months, and whether
the mother had any previous breastfeeding experience.

We also examined whether there were differences in
several pregnancy characteristics (tobacco use during
pregnancy, drinks per week during pregnancy, early pre-
natal care, and adequate prenatal care) and birth
characteristics (whether infant was female, birth weight,
gestational age, head circumference, Apgar score, and
whether the infant was admitted to the neo-natal intensive
care unit (NICU)). There is evidence that the treatment
group mothers were less likely to smoke during pregnancy
(23.1% vs. 24.9%; P = .043) and weaker evidence that the
treatment group’s infants weighed more (3291.7 g vs.
3259.3 g, P = .070) and had higher Apgar scores (9.04 vs.
8.95; P = .100). For all of the other characteristics, the
characteristics are statistically indistinguishable between
the treatment and control groups.

We consider these results largely supportive of our study
design for several reasons. First, the strongest difference
we observed was for whether there was a prior pregnancy,
with the treatment group being less likely to have had a
prior pregnancy than the control group. This characteristic
was one of the few characteristics that could be identified

Table 1 Comparing pre-program characteristics for treatment and
control groups

Treatment Control P-value
N =336 N = 654
Background characteristics
Mother’s race/ethnicity
African American 24.7% 33.9% 208
Hispanic 6.5% 5.5% .068
White 68.2% 59.3% .943
Mother’s education (years) 11.7 11.8 910
Mother’s age (years) 232 23.8 .196
Household monthly $14,952 $14,196 343
income
Prior pregnancies 49.7% 61.4% .001
Pregnancy within 22.8% 23.3% 327
18 months®
Previous breastfeeding 26.9% 31.7% 364
experience
Pregnancy characteristics
Tobacco use in pregnancy 23.1% 24.9% .043
Drinks per week in 0.07 0.07 157
pregnancy
Early prenatal care® 90.2% 89.4% 915
Adequate prenatal care® 77.0% 77.1% 239
Birth characteristics
Female infant 50.9% 50.2% .393
Birth weight (g) 3291.7 3259.3 .070
Gestational age (weeks) 36.4 36.9 104
Head circumference (cm) 34.1 34.0 575
Apgar score (0-10) 9.04 8.95 .100
Admitted to the NICU 3.8% 2.6% .616

Notes: The data come from Medicaid, WIC and Vital Records
administrative records, with the exception that previous breastfeeding
experience comes from BFI program information. The P-values are
from two-tailed #-tests from a simple linear regression with the pre-
birth characteristic as the dependent variable and county indicator
variables as the control variables

* This variable takes on a value of 1 for those women who have had a
prior pregnancy within 18 months, 0 if there was a prior pregnancy
more than 18 months ago, and missing for everyone else

® Early prenatal care is an indicator variable for whether the woman
sought care before the Sth month of pregnancy

¢ Adequate prenatal care is an indicator variable for whether the
amount of prenatal visits is deemed adequate or better as measured by
the Kotelchuck Index, which compares the actual prenatal visits to the
expected prenatal visits from the start of pregnancy care

from the referral form. We incorporated the possibility that
counselors systematically chose whom to call back based
on these characteristics, as well as other observable char-
acteristics, in our analysis below. Second, at the standard
significance level of .05, there were differences between
the treatment and control group on only one other char-
acteristic (tobacco use during pregnancy). We expected to
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Table 2 Comparing breastfeeding outcomes for the treatment and control groups

Estimated differences by regressor set

Set 1

Set 2

Set 3

Treatment Control
N = 336 N = 654
Total weeks breastfeeding 7.83 5.66
Breastfeeding rate at
0 months 720 Sl
3 months 259 .196
6 months 158 104
9 months .012 .011
12 months .000 .002

2.62%** [1.2, 4.0]

223%%% [116, .29]
.090%+% .03, .15]
062+ [.02, .11]
.001 [—.01, .03]

—.001 [—.00, .00]

3.49%#% [1.7, 5.3]

274%%% 19, .36]
119%#% .05, .19]
074%% 101, .13]
.008 [—.01, .03]

—.000 [-.01, .01]

3.61%%* [1.8, 5.4]

270%%%* .18, .36]
120%%% .04, .19]
.076%* [.02, .14]
.009 [-.01, .03]
.001 [—.01, .01]

Notes: Regressor set 1 includes indicator variables for county. Regressor set 2 includes regressor set 1 and indicator variables for race/ethnicity of
mother, a quadratic in age of mother, an indicator variable for whether the mother previously breastfed a child, indicator whether there was a
previous pregnancy and an indicator for whether previous pregnancy was within 18 months. Regressor set 3 includes regressor set 2 and the
gender of the infant, a quadratic for infant’s birth weight, infant’s head circumference at birth, a quadratic for gestational age in weeks, an
indicator variable for early prenatal care, an indicator variable for adequate prenatal care, Apgar score at birth, mother’s education, an indicator
for prenatal tobacco use, drinks per week, an indicator for whether infant was admitted to NICU, and a quadratic in household income.

Significance levels are denoted as * for .10, ** for .05 and *** for .01 P-values. In brackets we report 95% confidence intervals

find pre-program differences on a characteristic or two
given the number of characteristics we examined.

The Effect of the BFI on Breastfeeding

We present our results of the effects of the BFI on
breastfeeding in Table 2 and Fig. 1. Our results indicate
that the BFI was very effective in increasing breastfeeding
among the treatment group. To provide an initial indication
of the effectiveness of the program, we present the unad-
justed breastfeeding duration and rates for both groups.
Mean total duration for the treatment group was 7.8 weeks,
whereas the similar duration was only 5.7 weeks in the
control group. As is made clear by examining breastfeeding
duration at different time points (see Table 2 and Fig. 1),
the longer duration was due to the treatment group being
more likely to initiate breastfeeding and then continuing at
3 and 6 months.

We assessed the statistical significance of our results by
estimating multiple linear regression models. The first

80.0 1
70.0 A

—e— Treatment —— Control |

60.0
50.0 A
40.0 A
30.0 A
20.0 A

10.0 1

0.0 T T T - o :
Ever 3 mos. 6 mos. 9 mos. 12 mos.

Fig. 1 Percent breastfeeding over time by group
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regression (regressor set 1) includes only county indicator
variables, allowing us to isolate within county treatment-
control differences. The results suggest that the treatment
group breastfed 2.6 weeks longer than the control group
and is strongly statistically significant (P < .001). We also
examined the breastfeeding differences for the duration at
various time points. The results suggest that the treatment
group was 22.3% more likely to initiate breastfeeding
(P <.001), 9.0% more likely to breastfeed at 3 months
(P =.002), and 6.2% more likely to breastfeed at
6 months (P = .008). The treatment-control differences at
the other duration time points (9 and 12 months) were not
statistically significant at the 10% level.

We estimated two additional sets of treatment-control
differences to further probe the validity of our quasi-
experimental strategy. One additional set of treatment-
control differences was estimated by including those
characteristics that were potentially observable by peer
counselors in the BFI program, including race/ethnicity of
the mother, age of the mother, whether the mother had a
prior pregnancy, and whether the mother previously
breastfed a child; this set of regressors is referred to as
regressor set 2. The second additional set of treatment-
control differences was estimated by including all pre-
program characteristics that were listed in Table 1; this
larger set of regressors is referred to as regressor set 3.
Results for these two additional regressor sets are also
presented in Table 2.

There were small systematic changes when we com-
pared the estimated differences with regressor set 1 to
those with regressor set 2, but basically no change when
we compared the estimated differences with regressor set
2 to regressor set 3. For example, the estimated differ-
ence in total weeks of breastfeeding increased from
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2.62 weeks with regressor set 1 to 3.49 weeks with
regressor set 2. This large estimated difference with
regressor set 2 is still significantly different from zero
(P <.001) and remains within the 95% confidence
interval of the estimated difference with regressor set 1.
When we included the exhaustive set of pre-program-
matic characteristics as regressor set 3, the estimated
difference increased slightly to 3.61 weeks. A similar
pattern is observed when comparing the results for the
other breastfeeding outcomes.

These findings are consistent with their being some
systematic contact of referred women based on the infor-
mation contained on the referral form, but then no
systematic contact based on the numerous other pre-pro-
gram characteristics contained in our data but that were not
observable by peer counselors. These results provide fur-
ther evidence of the validity of our key identifying
assumption about the process of PCs contacting referred
women. It is worth noting the nature of the systematic
contacts implies that counselors contacted women who
were less likely to breastfeed, implying that the systematic
recruitment makes the program look less beneficial than it
actually was. Based on this interpretation, our preferred set
of estimates is those with regressor set 3 and we interpret
the estimates to be the causal effect of the BFI program on
breastfeeding behavior.

Discussion

We examined the effectiveness of a peer counseling
breastfeeding support program for low income women in
Michigan who also participated in WIC. Using a quasi-
experimental methodology that stems from the program
having excess demand for its services and data derived
from administrative and survey-based sources, we esti-
mated the causal effect of the support program on several
breastfeeding outcomes.

We first presented results to examine the validity of our
key identifying assumptions. Specifically, we compared the
treatment and control group along a range of pre-pro-
grammatic characteristics. Although there is evidence of
the systematic contact of referrals on some of the charac-
teristics on the referral form (whether the mother had a
prior pregnancy most notably), there is little evidence of
systematic recruitment based on characteristics that were
not known to the BFI program at the time of recruitment.
These results supported our assumption that the process of
contacts could be used as a quasi-experiment to identify the
causal effect of the BFI program.

We then estimated the causal effect of the peer coun-
seling program on breastfeeding outcomes. Our preferred
estimates, which take into account the possibility of

systematic recruitment on the characteristics that were
observable by peer counselors and other pre-program
characteristics to adjust for any remaining differences,
indicated that the program was very effective at increas-
ing breastfeeding among women in the treatment group.
We found that the support program led to 3.6 additional
weeks of breastfeeding for the treatment group, a very
large effect when compared to the 5.7 weeks of average
breastfeeding among the control group. Our results also
indicated that this longer duration was due to more
breastfeeding in the treatment group initially and at 3 and
6 months.

Our findings of programmatic effects through 6 months
were more sustained when compared to the only U.S.-
based study for low income women that used a true
experimental design [13]. The previous study, which only
found significant programmatic effects initially and at
3 months, reported the support program as understaffed,
with less than 10% of women in their treatment group
reporting a peer counselor contact past 1 month post-
partum. By contrast, the BFI program requires monthly
peer counselor contacts for all participants until they exit
the program. Continued support past the initiation of
breastfeeding may be critical for extending breastfeeding
duration as women encounter challenges such as returning
to work and the issues of breastfeeding older infants, such
as the introduction of solid foods and teething.

There are several limitations to our study. The first
rests with the validity of our key assumption regarding
how women were contacted. Although we found little
evidence that was inconsistent with our key assumption,
the assumption itself cannot be tested. Thus, a true ran-
domized control trial of such a PC program would be
useful to corroborate the results we report here. The
second and more important limitation rests with the
external validity of our findings. Strictly speaking, even if
our key assumption is valid, our study has identified the
average program effect for women who requested PC
services. It may be that women who request service make
better use of the assistance provided by PCs, and thus, the
average effectiveness would be larger for women in our
study than it would be for the more general population of
low income women.

Many studies have documented the low breastfeeding
rates among low income mothers, a population whose
children are at relatively high risk for poor health out-
comes and who often receive government-supported
medical care through Medicaid. Given the substantial
evidence that breastfeeding imparts health benefits to both
the child and mother, a program that increases breast-
feeding among low income women could improve the
health of an important, vulnerable population and gener-
ate large cost-savings for the Medicaid program. Our
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estimates suggest that the benefits of the BFI program
could be substantial: it increased the breastfeeding initi-
ation rate by about 27 percentage points, increased
breastfeeding duration by 63% (or more than three
weeks), and had lasting effects on breastfeeding rates
through the sixth month. Moreover, such PC support
programs are relatively inexpensive to administer because
of their reliance on peer counselors rather than health care
professionals. In light of these encouraging results, the
BFI program should be subjected to a rigorous cost-ben-
efit analysis to establish its cost-effectiveness and
evaluated in other settings to establish whether its sub-
stantial effects are replicable.

Acknowledgements This study was funded by Michigan Depart-
ment of Community Health and Michigan State University.

Appendix
Treatment Control
N Mean N Mean
BFI
County 336 654
Lenawee 48  14.3% 176 26.9%
Monroe 110 32.7% 108 16.5%
Newaygo 17 5.1% 105 16.1%
Sanilac 64  19.0% 23 35%
Wayne 97 289% 242 37.0%
Previous breastfeeding experience 309  26.9% 139 31.7%
Medicaid
Mother’s race/ethnicity 336 654
African American 83 247% 222 339%
Hispanic 22 6.5% 36 55%
White 229 682% 388 59.3%
Female infant 336 509% 654 50.2%
Vital records
Birth weight (g) 288 32917 611 3259.3
Pregnancy within 18 months* 276 22.8% 587 23.3%
Early prenatal care” 287  90.2% 596 89.4%
Adequate prenatal care® 282 T7% 582 77.1%
Tobacco use in pregnancy 286  23.1% 607 24.9%
Prior pregnancies 288 49.7% 606 61.4%
Apgar score (1-10) 288  9.04 606  8.95
Mother’s education (years) 286 11.72 500 11.76
Mother’s age (years) 288  23.24 607  23.79
Drinks per week in pregnancy 288 0.066 607  0.068
Admitted to the NICU 288 3.8% 607  2.6%
wIC
Gestational age (weeks) 336  36.42 654 36.89
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Appendix continued

Treatment Control

N Mean N Mean
Head circumference (cm) 184  34.07 408  34.00
Household monthly income 282 14952 578 14,196

* This variable takes on a value of 1 for those women who have had a
prior pregnancy within 18 months, O if there was a prior pregnancy
more than 18 months ago, and missing for everyone else

° Early prenatal care is an indicator variable for whether the woman
sought care before the 5th month of pregnancy

¢ Adequate prenatal care is an indicator variable for whether the
amount of prenatal visits is deemed adequate or better as measured by
the Kotelchuck index, which compares the actual prenatal visits to the
expected prenatal visits from the start of pregnancy care
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