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Abstract Objectives From 1994 to the year 2000 the

government of Puerto Rico implemented a health care

reform which included the mandatory enrollment of the

entire Medicaid eligible population under Medicaid man-

aged care (MMC) plans. This study assessed the effect of

MMC on the use, initiation, utilization, and adequacy of

prenatal care services over the reform period. Methods

Using the vital records of all infants born alive in Puerto

Rico from the year 1995–2000, a series of bivariate and

multivariate analyses were conducted to assess the effect of

insurance status (traditional Medicaid, MMC, private

insurance and uninsured) on prenatal care utilization pat-

terns. In order to assess the potential influence of selection

bias in generating the health insurance assignments, pro-

pensity scores (PS) were estimated and entered into the

multivariate regressions. Results MMC had a generally

positive effect on the frequency and adequacy of prenatal

care when compared with the experience of women cov-

ered by traditional Medicaid. However, the PS analyses

suggested that self-selection may have generated part of the

observed beneficial effects. Also, MMC reduced but did

not eliminate the gap in the amount and adequacy of pre-

natal care received by pregnant women covered by

Medicaid when compared to their counterparts covered by

private insurance. Conclusions The Puerto Rico Health

Reform to implement MMC for pregnant women was

associated with a general improvement in prenatal care

utilization. However, continued progress will be necessary

for women covered by Medicaid to reach prenatal care

utilization levels experienced by privately insured women.

Keywords Medicaid managed care � Health reform �
Pregnant women � Prenatal care � Health insurance status �
Adequacy of prenatal care

Introduction

During the 1990s, many states embarked on changes and

reforms directed at enrolling most of their Medicaid pop-

ulations into managed care plans, better known as

Medicaid managed care (MMC). As a result, the percent-

age of Medicaid enrollees in managed care plans increased

from 9.5 percent in 1991 to 59.1 percent in 2003 [1]. From

1994 to 2000, the government of Puerto Rico, a territory

and Commonwealth of the United States, implemented a

health care reform program which included the mandatory

enrollment of all the Medicaid beneficiaries into managed

care plans. Prior to the reform, Medicaid enrollees received

prenatal and post-partum care provided through public,

primary care centers located in each municipality while

labor and delivery services were provided in public hos-

pitals. However, implementation of MMC was designed to

shift these services to private physicians and hospitals
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contracted by private health insurance companies under the

managed care system.

The impact of MMC on the utilization and quality of

prenatal care services and indicators of infant health remains

an important health policy concern. The available evidence

from several evaluations of MMC in different states suggests

somewhat contradictory findings. Some studies have repor-

ted that MMC had a negative effect on prenatal care

utilization [2–5]. Specifically, these studies reported that

MMC was associated with a higher probability of late or no

prenatal care, fewer prenatal care visits, and reduced length

of delivery hospital stay compared with a Medicaid fee-for-

service population. However, one study reported no signifi-

cant differences in prenatal care utilization between MMC

and fee-for-service Medicaid systems [6], while others have

reported beneficial effects [7–9]. Given this mixed evalua-

tive record, the utility of MMC as a strategy to improve

prenatal services remains unclear [5, 10–18]. Therefore, the

objective of this study was to assess the effect of MMC on the

initiation, utilization, and adequacy of prenatal care services

during the implementation period of the health care reform

initiative in Puerto Rico. The study population consists of all

live births to women living in Puerto Rico during the period

of 1995–2000, which covers the implementation of the

health care reform through all the municipalities in Puerto

Rico. Using data from computerized birth certificate files, we

were able to compare prenatal care indicators among child-

bearing women covered by traditional Medicaid, MMC,

private health insurance, or without health insurance.

Although the effectiveness of prenatal care has been

examined in a variety of settings, the evidence regarding its

impact on birth outcomes remains complex particularly

given the interactive pathways by which social forces,

medical conditions, and maternal behaviors are ultimately

expressed as prematurity, intrauterine growth retardation, or

other perinatal complications [19–21]. However, despite this

incomplete understanding of prenatal care’s impact on birth

outcomes, its documented benefits, particularly for ensuring

women’s health, has made the provision of high quality

prenatal care an essential component of women’s health care

and a recognized goal for Healthy People 2010 (Objective

16–6) [22].

This article is the first in a series evaluating the impact of

the health reform initiative in Puerto Rico. Given the

accepted importance of prenatal care, the objective of this

study is to assess the effect of MMC on the initiation, utili-

zation, and adequacy of prenatal care services for pregnant

women covered by traditional Medicaid, MMC, private

insurance, or not insured during the reform’s implementation

period. A subsequent publication will examine the reform’s

impact on birth outcomes which, because of the complexity

of the methods and findings inherent in evaluating birth

outcomes, requires its own detailed presentation.

Methods

Description of the Health Reform Initiative

During the period of 1994–2000 the government of Puerto

Rico implemented a health care reform initiative designed

to eliminate the traditional dual structure of the health care

delivery system which relied on both private and govern-

ment-operated health sectors. The government-operated

sector provided care to poor patients and was financed by a

combination of Commonwealth funds and federal Medic-

aid contributions. The principal users of the private sector

were those with private health insurance, including Medi-

care. The intention of the reform program was to abolish

these distinctions and increase the quality of and access to

health care services for Medicaid beneficiaries through

three mechanisms: (1) the privatization of government-

owned health care facilities and services; (2) offering a

health insurance card to the Medicaid and medically indi-

gent population through private insurance companies

contracted by the government; and (3) requiring private

insurance companies to contract health providers under the

provisions of Medicaid managed care. Therefore, while a

general model of MMC was implemented, some variation

in performance may have occurred between the different

contracted insurance companies or providers.

The Puerto Rico Health Insurance Administration

(PRHIA), a public corporation charged with implementing

Medicaid managed care, divided the island into different

health regions covering all the 78 municipalities of the

island. Each year, a group of regions were added to the

program until July, 2000 when all the municipalities of

the island were included. Prior to the reform, prenatal and

post-partum care for Medicaid enrollees was mostly pro-

vided through public primary care centers located in each

municipality while delivery services were provided in

public hospitals. However, after the implementation of the

reform, these services were provided through private phy-

sicians and hospitals. While community health centers and

public hospitals continued to deliver care, they did so under

the unified privatized system; the role of the federal

funding mechanisms, including Title V support, and that of

Puerto Rican health authorities shifted from operating

clinical facilities to financing and monitoring care provided

by private providers.

Design

This study represents a quasi-experimental time series that

examined retrospectively the effects of health insurance

type on prenatal care. The dataset did not allow us to

compare the same individuals across years but rather

between individuals with different insurance type within
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the same year. Therefore, for each particular year in our

sample, we observed mothers who reported having MMC,

traditional Medicaid (public health services available to the

Medicaid population before MMC), private health insur-

ance, or were uninsured. The primary comparison was

made between the MMC and traditional Medicaid enrol-

lees. However, the privately insured group was also

included in the analysis since it served as a benchmark for

access and quality of services for the reform program’s

designers. Although the uninsured group was not a specific

focus of the Medicaid comparisons, it was also included in

the analysis as it represented some 7,000 women and may

include a pool of patients who interact with the Medicaid

system as either former or potential recipients.

Population, Data, and Variables

The study population consists of all live births to women

living in Puerto Rico during the period of 1995–2000,

which covers the implementation of the health care reform

through all the municipalities in Puerto Rico. The total

number of infants born during this period was 370,652. The

primary source of data was birth and death certificates for

the period of 1995–2000 maintained by the Puerto Rico

Health Department. Socioeconomic characteristics of each

municipality in Puerto Rico were determined from the

1990 and 2000 Decennial Census of Puerto Rico prepared

by the United States Census Bureau. These characteristics

were estimated for each study year by simple interpolation

from the base census years. Finally, data were obtained

from the Puerto Rico Health Department on the number of

physicians available in each municipality in Puerto Rico

during the period of 1995–2000.

The dependent variables in this study are use and nonuse

of prenatal care (dichotomous: any visit (1), no visit (0));

when the initial care occurred (dichotomous: first trimester

(1), other (0)); the number of visits for prenatal care (fre-

quency); and the adequacy of care (adequate (1),

inadequate (0)). Adequacy is defined using the Kotelchuck

Index, also called the Adequacy of Prenatal Care Utiliza-

tion Index [23]. This index uses two crucial elements

obtained from birth certificate data: when prenatal care

began (initiation) and the number of prenatal care visits

from the moment the initial visit took place until delivery

(received services). The Kotelchuck index classifies the

adequacy of initiation as follows: pregnancy months 1 and

2, months 3 and 4, months 5 and 6, and months 7–9, with

the underlying assumption that the earlier prenatal care

begins the better. To classify the adequacy of received

services, the number of prenatal visits is compared to the

expected number of visits for the period between the first

prenatal care visit and the delivery date. The expected

number of visits is based on the American College of

Obstetricians and Gynecologists prenatal care standards for

uncomplicated pregnancies and is adjusted for the gesta-

tional age when care began and for the gestational age at

delivery. A ratio of observed to expected visits is calcu-

lated and grouped into four categories: Inadequate

(received less than 50% of expected visits), Intermediate

(50%–79%), Adequate (80%–109%), and Adequate Plus

(110% or more). For analytical convenience and as in other

previous studies [8, 19, 20] we decided to classify pregnant

women in two groups: those with adequate care that

includes the Adequate and Adequate Plus categories, and

those with non-adequate care which includes the Inade-

quate and Intermediate categories.

The primary independent variable in this study is the

type of health insurance the mother had during pregnancy.

This variable is divided into four categories: those who had

private health insurance, those with traditional Medicaid,

those with MMC, and those who were uninsured. This

variable was added to the birth certificate in the year 1995,

just after the beginning of the health care reform. The other

independent variables considered possible confounders in

our study fall into four groups: socio-demographic vari-

ables related to the parents, lifestyle risk factors and

medical risk factors related to the mother, socioeconomic

and health related characteristics of the municipality of

residence of the mother, and factors related to the regional

health care system where the mother resides.

The socio-demographic variables related to the parents

are the following: mother’s age, years of formal education

for the infant’s parents, and, marital status of the parents.

Again, all the data needed for the creation of these vari-

ables came from the birth certificates. Mother’s age was

recoded in the following categories: 0–14, 15–19, 20–24,

25–29, 30–34, 35–39, and 40 and above. Parent’s education

was recoded using the number of years of formal education

into the following levels: 0–6, 7–9, 10–12, 13–16, and 17

and above. For the variable of marital status, we classified

the parents in three categories; legally married, consen-

sual union, and disrupted (single, divorced, separated, or

widow).

Birth certificates provided information on maternal

medical conditions and behaviors during pregnancy.

Tobacco use and alcohol consumption during pregnancy

were coded as dichotomous, yes or no variables. Medical

risk factors could be one or multiple in nature and included

anemia, cardiac disease, acute or chronic lung disease,

diabetes, genital herpes, hydramnios or oligohydramnios,

hemoglobinopathy, chronic hypertension, hypertension due

to pregnancy, eclampsia, incompetent cervix, previous

infant with high weight, previous preterm or small for

gestational age infant, renal disease, Rh sensitization fac-

tor, uterine bleeding, and other categories. An infant’s

mother may have one or many of these medical risk factors
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because they are not exclusive. Each of them was coded as

binary variable with one [1] implying the presence of the

condition, and zero (0) meaning that the condition is

absent. All births are included in the analysis but in the

regression analysis a dummy variable representing single-

ton status was included to capture any differential effect on

prenatal care related to multiple births.

The variables representing the socio-economic and health

related characteristics for the municipality of residence of

the mother were median family income, population density,

and the number of physicians per 1,000 persons. Finally, the

government divides the island into health regions to regulate

and organize the provision of health services. Since this

could have an important impact in the supply and type of

health services provided in each region, we decided to use

these health regions as a variable in our models. For this,

each municipality of residence of the mother was assigned

to its corresponding health region. Then, dummy variables

representing each of the regions were created.

Data Analysis

A series of bivariate and multivariate logistic and log-linear

regressions were estimated by pooling data from all the

years ranging from 1995 to 2000. The dependent variables

in these regressions were the use of prenatal care, the ini-

tiation of prenatal care, the number of prenatal care visits,

and the adequacy of prenatal care as the dependent vari-

ables. For use, initiation, and adequacy we used logistic

regression models while for the frequency of visits, a log-

linear regression was estimated to help normalize the

skewed distribution of visitation data.

For the bivariate regressions, only the health insurance

status of the mother was used as an independent variable.

For the multivariate regressions, the independent variables

representing the health insurance status of the mother, the

characteristics of the parents, the lifestyle and medical risk

factors of the mother, and the socioeconomic and health

related characteristics of the municipality and the health

region were included in a block step process. A set of

dummy variables were used to represent the health insur-

ance status of the pregnant mother, regardless of the year

the infant’s birth occurred. Since the private insurance

group was chosen as the comparison group, only the

dummy variables for Medicaid, MMC, and the uninsured

were included in the regression. The estimated coefficients

for these dummy variables represent the average effect of

these groups on the prenatal care variables compared to the

private group for the entire 1995–2000 period.

Comparisons between the insurance groups were made

through unadjusted and adjusted odds-ratios calculated

from the regression analyses using SPSS statistical soft-

ware (Version 15; Chicago, IL:SPSS). In the case of the

number of prenatal care visits the log-linear regression

coefficients represented the average percentage difference.

Statistical significance between groups was determined by

using the 95% confidence intervals of the calculated

coefficients. The time progression through the study period

was captured by including a series of dummy variables in

the regression models representing each year of birth for

the included population of births, with the year 1995 as the

reference year.

To address potential selection bias in the compared

groups, we utilized propensity scores (PS) as suggested by

Rosenbaum and Rubin [24, 25] for use in program or

treatment effectiveness evaluation. The PS is defined as the

probability of receiving a particular treatment or program

service for a particular subject conditional on a set of

observed covariates that precede the occurrence of treat-

ment or program service receipt. In our case, the

intervention or ‘‘treatment’’ group is those subjects who

had some form of public insurance, either traditional

Medicaid or MMC. This methodology required a two step

approach. First, a logistic regression was estimated in order

to produce the probability of having public health insur-

ance for a particular mother. The predicted probability for

each individual is its PS, which is a function of all the

independent variables included in the regression. The PS’s

were formed into quintiles. We repeated the original

regressions for each of the prenatal care dependent vari-

ables, but stratified them by PS quintile strata. Thus, for

each prenatal care dependent variable, five regressions

were performed, one for each PS quintile stratum. Finally,

we report the results for the fifth PS quintile with pregnant

women within that group having the highest probability of

having public health insurance.

Results

Descriptive Statistics

In 1996, 30,402 women reported having Medicaid, only

6,365 reported having MMC, 25,528 had private insurance,

and 1,223 were uninsured. As the implementation of the

health care reform advanced throughout the Island, the

number of women enrolled in MMC increased to 35,532 in

the year 2000, with only 2,218 reporting having traditional

Medicaid. This group of women that reported having tra-

ditional Medicaid in 2000 represented those who had not

yet entered MMC before July of that year, the month in

which all regions were included in the MMC program.

Also, in the year 2000, 20,551 reported having private

insurance and 1,158 were uninsured.

Table 1 presents the trends in prenatal care and health

insurance variables for the period 1995–2000. The percentage
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of pregnant women that did not have any prenatal care was

very low; 1.2% for the year 1996 and then decreased to

0.9% in the year 2000. The percentage of mothers who

initiated care in the first trimester increased from 76.6% in

1995–78.6% in 1998 and then decreased to 77.8% in 2000.

The percentage of mothers with adequate prenatal care

(adequate plus and adequate within the Kotelchuck index)

increased from 68.8% in 1995–79.3% in 2000. This

improvement in adequacy of care is very closely related to

the significant upward trend in the average number of

prenatal care visits per women from 10.15 in 1995 to 10.64

in the year 2000.

Bivariate Analyses

Table 2 presents the demographic and risk variables for the

different health insurance groups. Pregnant women in the

traditional Medicaid and MMC group were significantly

younger, less educated, less likely to be married, and ten-

ded to use more alcohol and tobacco than the private

insured group. The MMC group exhibited greater level of

medical risks than the traditional Medicaid group.

The association between the prenatal care variables and

health insurance status is shown in Table 3. The odd ratios

(OR), percentage differences, and their corresponding 95%

Table 2 Socio-demographic and risk factor characteristics for mothers according to health insurance status from 1995 to 2000 in Puerto Rico

Demographics characteristics Health insurance status

Medicaid MMC Private Uninsured

n % n % n % n %

Mother’s age

\20 27,325*� 31.3 38,835* 28.6 7,586 5.4 949* 13.6

20–29 47,345 54.2 77,707 57.3 82,131 58.4 4,262 61.1

30–39 11,814 13.5 17,822 13.1 48,374 34.4 1,655 23.7

40+ 846 1.0 1,224 0.9 2,517 1.8 105 1.5

Total 87,330 100.0 135,588 100.0 140,608 100.0 6,971 100.0

Mother’s years of education

\7 4,161*� 4.8 4,977* 3.7 670 0.5 481* 6.9

8–11 66,067 75.8 94,754 70.0 36,352 25.9 3,871 55.7

12+ 16,887 19.4 35,577 26.3 103,308 73.6 2,594 37.3

Total 87,115 100.0 135,308 100.0 140,330 100.0 6,946 100.0

Marital Status

Legally married 30,330*� 34.7 55,943* 41.2 109,675 78.0 3,506* 50.3

Consensual union 39,433 45.1 56,869 41.9 22,613 16.1 2,083 29.9

Alone 17,585 20.1 22,837 16.8 8,325 5.9 1,384 19.8

Total 87,348 100.0 135,649 100.0 140,613 100.0 6,973 100.0

Alcohol use

No 87,158* 99.7 135,472* 99.8 140,583 99.9 6,948* 99.5

Yes 218 0.2 193 0.1 48 0.0 32 0.5

Total 87,376 100.0 135,665 100.0 140,631 100.0 6,980 100.0

Tobacco Use

No 85,503*� 97.8 133,765* 98.6 140,358 99.8 6,814* 97.6

Yes 1,873 2.1 1,900 1.4 273 0.2 166 2.4

Total 87,376 100.0 135,665 100.0 140,631 100.0 6,980 100.0

Medical risk factors

0 76,814*� 87.9 111,527* 82.3 113,686 80.8 5,656 81.0

1 9,802 11.2 21,768 16.0 23,820 16.9 1,158 16.6

2 or more 760 0.8 2,370 1.7 3,125 2.2 167 2.4

Total 87,376 100.0 135,665.0 100.0 140,631 100.0 6,981 100.0

Notes: * Means that the column distribution for the specific variable is significantly different for the respective insurance group and the private

insurance reference group at a P level of 0.05 or less
� Means that the column distribution was significantly different between the traditional Medicaid and MMC insurance groups. Chi-square

statistical tests were used
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confidence intervals were generated using bivariate logistic

and log-linear regressions. In these regressions the dummy

variable for the private insured group was left out because

is the reference group. For all the prenatal care variables,

the MMC group had relatively better utilization than the

traditional Medicaid group. In addition, the confidence

intervals for the corresponding coefficients showed that all

these differences are statistically significant. For example,

0.9% of women under MMC (unadjusted OR = 22.2; 95%

CI 18.9, 26.2) had no use of prenatal care compared to

2.4% of those under traditional Medicaid (unadjusted

OR = 8.5; 95% CI 7.2, 10.1). The group with highest

percentage of no use was the uninsured group with 4.4%

(unadjusted OR = 42.2; 95% CI 34.7, 51.3) and the group

with the lowest percent was the private insurance group

with 0.1% (unadjusted OR = 1. reference group).

For the initiation of the prenatal care variable, 74.2% of

women under MMC (unadjusted OR = .430; 95% CI .422,

.439) initiated care during the first trimester compared with

68.6% under traditional Medicaid (unadjusted OR = .327;

95% CI .320, .334). Uninsured mothers had 69.3%

(unadjusted OR = .341; 95% CI .323, .359) and privately

insured mothers has 86.9% (unadjusted OR = 1, reference

group). Also, women under MMC had an average of 9.8

(SD = 3.3) prenatal care visits, the traditional Medicaid

group had 8.4 (SD = 3.3) visits, the uninsured group had

9.5 (SD = 4.3) visits, compared to 12.1 (SD = 3.6) for the

private insurance group. The percentage differences in

average visits compared to the private insurance group

were: 21.6% (95% CI -39.2%, -38.5%) fewer visits for

the MMC group, 31.3% (95% CI -32.3%, -30.4%) fewer

visits for the uninsured group, and 38.8% (95% CI -

39.2%, -38.5%) fewer visits for the traditional Medicaid

group.

With respect to the adequacy of prenatal care, the per-

centage of women under MMC with adequate care was

63.9% (unadjusted OR = .357; 95% CI .350, .363) and

those under traditional Medicaid were 44.8% (unadjusted

OR = .164; 95% CI .164, .167). For women without health

insurance, 58.7% (unadjusted OR = .290; 95% CI .276,

.305) had adequate prenatal care versus 83.1% (unadjusted

OR = 1; reference group) for those with private health

insurance.

Multivariate Analyses

Table 4 presents the results of the regression models for each

of the studied prenatal care variables. After adjustment for

confounders, women in the uninsured group had the highest

likelihood of having no prenatal care visit during pregnancy

(adjusted OR = 32.7; 95% CI 26.8, 39.9). The traditional

Medicaid group (adjusted OR = 13.3; 95% CI 11.2, 15.9)

had a significantly higher likelihood on no prenatal care visit

than the MMC group (adjusted OR = 4.9; 95% CI 4.1, 5.8),

while the reference category, the privately insured group,

had the lowest of the compared groups.

The multivariate models resulted in generally similar pat-

terns for the initiation of care, the frequency of prenatal care

visits, and the adequacy of prenatal care. The privately insured

group had the highest likelihood of initiating care during the

first trimester. The MMC group (adjusted OR = .621; 95% CI

.607, .636) had significantly better first trimester initiation

than the traditional Medicaid group (adjusted OR = .452;

95% CI .441, .463), while the uninsured group (adjusted

OR = .393; 95% CI .373, .415) had lower likelihoods in

comparison. The MMC group had 12.8% (95% CI -13.1%,

-12.4%) fewer visits than the private insurance group

although this was significantly better than the traditional

Medicaid group’s 31.1% (95% CI -31.4%, -30.7%) fewer

and the uninsured group’s 27.9% (95% CI -28.8%, -26.9%)

fewer visits than the private insurance group (all at P \ 0.01).

The adjusted estimates also suggested that the referent pri-

vately insured group had the highest likelihood of adequate

care while the traditional Medicaid group (adjusted

OR = .232; 95% CI .227, .237) had significantly less ade-

quate care than the MMC group (P \ 0.01).

Propensity Score Analyses

Table 4 also presents the estimates adjusting for selection

bias using propensity scores (PS). The PS analyses suggest

that selection bias may have occurred in that results differed

from the bivariate and multivariate results in three areas.

First, in the PS analyses, there were no significant differences

in the likelihood of not using any prenatal care services

between traditional Medicaid and MMC. Second, the PS

estimates reversed the previous finding that women in MMC

were more likely to initiate care in the first trimester than

those in the traditional Medicaid group. The PS estimates

suggested that, under traditional Medicaid, women initiated

care earlier in their pregnancy than under MMC. Third, the

PS analyses also suggested that women under traditional

Medicaid received more adequate and more frequent pre-

natal care than uninsured women. However, the PS analyses

did not alter the findings for the frequency of visits and the

adequacy of care variables. As noted in the bivariate and

multivariate results, these indices of prenatal care utilization

remained higher for women covered under MMC than those

insured under traditional Medicaid.

Discussion

Beginning in 1994, the government of Puerto Rico initiated

an historic health care reform program which had as one of

its central elements the enrollment of the entire Medicaid

194 Matern Child Health J (2009) 13:187–197
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population into managed care programs. This study is the

first to evaluate the impact of the reform initiative on

maternal and child health services in the Commonwealth.

The results of our analyses suggest that by the end of the

study period more than 60% of all births in Puerto Rico

occurred to women enrolled in the Medicaid managed care

program. Moreover, the findings of this study suggest that

the Medicaid managed care program in Puerto Rico was

associated with generally improved provision of prenatal

care to pregnant women enrolled in Medicaid who deliv-

ered a live birth. However, despite these accomplishments,

patterns of prenatal care provision for women enrolled in

MMC remained significantly worse than those found for

women covered by private insurance.

Both the bivariate and multivariate analyses suggested

that women enrolled in MMC had better indicators of

prenatal care utilization than those under traditional Med-

icaid. Women in the MMC program were more likely than

those in traditional Medicaid to initiate prenatal care during

the first trimester, have a greater number of prenatal care

visits, and have higher levels of adequate prenatal care. The

finding that MMC was associated with improved levels of

prenatal care utilization is generally consistent with reports

from other jurisdictions. Similar to our findings from

Puerto Rico, evaluations from Wisconsin [7] and Rhode

Island [8] suggested that pregnant women enrolled in

MMC received more adequate prenatal care. An experience

in Ohio (Cuyahoga County) [9] generally agreed with our

findings that the number of prenatal care visits also

increased with the introduction of MMC. However, the

finding related to the initiation of prenatal care under MMC

is contrary to other experiences [2–5].

Our results are also consistent with prior studies in

finding that Medicaid managed care was not able to fully

close the gap between Medicaid prenatal care services and

private insurance health services. In the case of Puerto

Rico, possible explanations for this finding may be related

to problems with the supply of prenatal care services,

including physician recruitment limitations for the MMC

program, or other structural health care system factors not

considered in this study. Future research initiatives should

address these issues.

Like most evaluations of large MMC programs, the

present study of the Puerto Rican experience may have

been affected by selection bias, as there were significant

differences in the characteristics of women in the compared

insurance groups, including differences between the tradi-

tional Medicaid and MMC categories. In response, we

employed propensity scores which attempted to adjust the

multivariate models for these selection effects. Although

this approach can be useful in evaluating quasi-experi-

mental, programmatic initiatives, it may not have captured

some population characteristics that could have affected

program enrollment. Moreover, the PS methodology is

merely a statistical attempt to simulate a hypothetical

scenario in which study subjects are randomly assigned to

each of the examined groups. While caution is therefore

warranted in interpreting the PS analyses [24, 25], the

resulting estimates did not effectively alter the general

findings that MMC was associated with improved use,

prenatal care visitation, and the adequacy of prenatal care.

However, they did suggest that after adjusting for possible

selection bias, women covered by MMC initiated care later

than their traditional Medicaid counterparts, a finding

consistent with prior studies [2, 4, 6].

It is also important to recognize other limitations to this

study. A potential threat to the internal validity of the design

was that resources may have been shifted from traditional

Medicaid regions to those implementing MMC. This

implies that each region’s prenatal care performance may

not have been independent from another and that prenatal

care patterns of the traditional Medicaid group may have

worsened from prior levels during the reform implementa-

tion process. Even though the use of a time variable in the

analytic models would help adjust for these potential

influences, the gradual implementation of the program

could still bias the estimates in favor of MMC. The inability

to identify specific women over different years implies that

some women may have had more than one birth over the

study period. However, the analyses did capture maternal

risk parameters and insurance status which would modulate

somewhat the potential impact of this issue. Some caution

should also be exercised when drawing general lessons

from our findings from Puerto Rico. The public and private

structure of the Puerto Rican health system prior to the

reform, the nature and cadence of the health reform initia-

tive and a variety of sociocultural characteristics of the

affected communities [5] should be considered when

applying our findings to other settings. Finally, this study

reports on prenatal care utilization effects and not on actual

outcomes, such as low birth weight or mortality. Although

enhanced prenatal care utilization has generally been tied to

improved outcomes, this relationship is sufficiently com-

plex to warrant further research on relevant outcomes, an

objective to be addressed in subsequent analyses.

In sum, our findings suggest that the Puerto Rico health

care reform initiative’s effort to enroll pregnant women in

Medicaid Managed Care was associated with a general

improvement in prenatal care utilization in comparison

with women covered by traditional fee-for-service Medic-

aid. However, these improvements were not sufficient to

reach the levels of utilization observed for privately insured

women. Therefore, policies that facilitate Medicaid man-

aged care should be coupled with broader efforts to ensure

the equitable provision of prenatal care services to all

women in need.

196 Matern Child Health J (2009) 13:187–197

123



Acknowledgements The Puerto Rico Health Services Research

Institute (PRHSI) was established in October 2003, to develop and

enhance the capacity to conduct health services research in the

Department of Health Services Administration (DHSA) and the

Puerto Rico School of Public Health (SPH) at the University of Puerto

Rico Medical Sciences Campus. The PRHSI is funded by the Agency

for Healthcare Research and Quality (AHRQ) as a Minority Research

Infrastructure Support Program (M-RISP). The study was supported

by AHRQ Grant #1 R24 HS014060-01. Also, this investigation was in

part supported by an RCMI clinical research infrastructure initiative

(RCRII), award 1P20 RR11126, from the National Center for

Research Resources (NCRR), National Institutes of Health.

References

1. Center for Medicare and Medicaid Services. Enrollment Statis-
tics. Retrieved June 10, 2005, from http://www.cms.hhs.gov/

medicaid/managedcare/enrolstats.asp.

2. Conover, C. J., Rankin, P., & Sloan, F. (2001). Effects of Ten-

nessee medicaid managed care on obstetrical care and birth

outcomes. Journal of Health Policy, Politics and Law, 26(6),

1291–1324. doi:10.1215/03616878-26-6-1291.

3. Tai-Seale, M., LoSasso, A. T., Freund, D. A., & Gerber, S. E.

(2001). The long-term effects of medicaid managed care on

obstetric care in three California counties. Health Services
Research, 36(4), 751–771.

4. Moreno, L. (1999). The influence of tenncare on perinatal out-
comes: Perspectives on medicaid managed care. Princeton, NJ:

Mathematica Policy Research.

5. Kaestner, R., Dubay, L., & Kenneym, G. (2005). Managed care,

infant health: An evaluation of Medicaid in the US. Social Sci-
ence and Medicine, 60(8), 1815–1833.

6. Krieger, J., Connell, F., & LoGerfo, J. (1992). Medicaid prenatal

care: A comparison of use and outcomes in fee-for-service and

managed care. American Journal of Public Health. 82(2), 185–190.

7. Levinson, A., & Ullman, F. (1998) Medicaid managed care and

infant health. Journal of Health Economics, 17(3), 351–368.

8. Griffin, J., Hogan, J., Buechner, J., & Leddy, T. (1999). The

effect of a medicaid managed care program on the adequacy of

prenatal care utilization in Rhode Island. American Journal of
Public Health, 89(4), 497–501.

9. Howell, E. M., Dubay, L., Kenney, G., & Sommers, A. S. (2004).

The impact of medicaid managed care on pregnant women in

Ohio: A cohort analysis. Health Services Research, 39(4 Pt I),

825–846. doi:10.1111/j.1475-6773.2004.00260.x.

10. Sommers, A. S., Kenney, G., & Dubay, L. (2005). Implementa-

tion of mandatory medicaid managed care in Missouri: Impacts

for pregnant women. American Journal of Managed Care, 11(7),

433–442.

11. Garret, B., Davidoff, A., & Yemane, A. (2001). The effect of
medicaid managed care on health services access and utilization:

Evidence from the National Health Interview Survey 1991–1995.

Washington, DC: The Urban Institute.

12. Goldfarb, N., Hillman, A., Eisenberg, J., Kelley, M., Cohen, A.,

& Dellheim, M. (1991). Impact of a mandatory medicaid case

management program on prenatal care and birth outcomes.

Medical Care, 29(1), 64–71. doi:10.1097/00005650-199101000-

00006.

13. Kenney, G., Sommers, A., & Dubay, L. (2003). Moving to
mandatory medicaid managed care in Ohio: Impacts for pregnant
women and infants. Washington, DC: Urban Institute.

14. Sisk, J. E., Gorman, S.A., Reisinger, A.L., Glied, S. A.,

DuMouchel, W.H., & Hynes, M.M. (1996). Evaluation of med-

icaid managed care: Satisfaction, access and use. The Journal of
Amerrican Medical Association, 276(1), 50–55. doi:10.1001/

jama.276.1.50.

15. Szilalgyi, P. G. (1998). Managed care for children: Effects on

access to care and utilization of health services. The Future of
Children, Children and Managed Health Care, 8(2), 39–59.

16. Thompson, J. W., Ryan, K. Y., Pinidiya, S. D., & Bost, J. E.

(2003). Quality of care for children in commercial and Medicaid

managed care. JAMA: Journal of the American Medical Associ-
ation, 290(11), 1486–1493. http://ejournals.ebsco.com/direct.asp?

ArticleID=46D588D10B7386C57608[ .

17. Zuckerman, S., Brennan, N., & Yemane, A. (2002). Has medicaid

managed care affected beneficiary access and use? Inquiry, 39(3),

221–242.

18. Gazmararian, J. A., Arrington, T. L., Bailey, C. M., Schwarz, K.

S., & Koplan, J. P. (1999). Prenatal care for low-income women

enrolled in a managed-care organization. Obstetrics and Gyne-
cology, 94, 177–184.

19. Goldenberg, R. L., & Rouse, D. J. (1998). Prevention of pre-

mature birth. The New England Journal Of Medicine, 339, 313–

320. doi:10.1056/NEJM199807303390506.

20. Alexander, G., & Kotelchuck, M. (2001). Assessing the role and

effectiveness of prenatal care: History, challenges, and directions

for future research. Public Health Repots, 116(4), 306–316.

21. Bryson, C. L., Ioannou, G. N., Rulyak, S. J., & Critchlow, C.

(2003). Association between gestational diabetes and pregnancy-

induced hypertension. American Journal of Epidemiology,
158(12), 1148–1153. doi:10.1093/aje/kwg273.

22. http://www.healthypeople.gov/hpscripts/KeywordResult.asp?n362

=362&Submit = Submit (last referenced 10/22/07).

23. Kotelchuck, M. (1994). An evaluation of the Kessner adequacy of

prenatal care index and a proposed adequacy of prenatal care

utilization index. American Journal of Public Health, 82(2),

185–190.

24. Rosenbaum, P. R., & Rubin, D.B. (1983). The central role of the

propensity score in observational studies for causal effects. Bio-
metrika, 70, 41–55. doi:10.1093/biomet/70.1.41.

25. Rubin, D. B. (1997). Estimating causal effects from large data

sets using propensity scores. Annals of Internal Medicine, 127(8),

757–763.

Matern Child Health J (2009) 13:187–197 197

123

http://www.cms.hhs.gov/medicaid/managedcare/enrolstats.asp.
http://www.cms.hhs.gov/medicaid/managedcare/enrolstats.asp.
http://dx.doi.org/10.1215/03616878-26-6-1291
http://dx.doi.org/doi:10.1111/j.1475-6773.2004.00260.x
http://dx.doi.org/10.1097/00005650-199101000-00006
http://dx.doi.org/10.1097/00005650-199101000-00006
http://dx.doi.org/10.1001/jama.276.1.50
http://dx.doi.org/10.1001/jama.276.1.50
http://ejournals.ebsco.com/direct.asp?
http://dx.doi.org/10.1056/NEJM199807303390506
http://dx.doi.org/10.1093/aje/kwg273
http://www.healthypeople.gov/hpscripts/KeywordResult.asp?n362=362&Submit&nbsp;&equals;&nbsp;Sub�mit
http://www.healthypeople.gov/hpscripts/KeywordResult.asp?n362=362&Submit&nbsp;&equals;&nbsp;Sub�mit
http://www.healthypeople.gov/hpscripts/KeywordResult.asp?n362=362&Submit&nbsp;&equals;&nbsp;Sub�mit
http://www.healthypeople.gov/hpscripts/KeywordResult.asp?n362=362&Submit&nbsp;&equals;&nbsp;Sub�mit
http://dx.doi.org/10.1093/biomet/70.1.41

	The Effect of Medicaid Managed Care on Prenatal Care: �The Case of Puerto Rico
	Abstract
	Introduction
	Methods
	Description of the Health Reform Initiative
	Design
	Population, Data, and Variables
	Data Analysis

	Results
	Descriptive Statistics
	Bivariate Analyses
	Multivariate Analyses
	Propensity Score Analyses

	Discussion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


