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ABSTRACT

Can public programs effectively reduce the number of births to women on public assistance?   In this paper, I
examine the provision of family planning services to welfare recipients through the Medicaid program.
Previous studies of publicly-funded family planning services in the U.S. have produced conflicting and
sometimes confounding results, and have exclusively relied on single-equation estimates of family planning
program effectiveness.  Economic theories suggest that single-equation estimates may understate program
effectiveness when the same unobserved variable affects both the fertility outcome and contraceptive
behavior.  To eliminate the bias that may result from single-equation estimation, I use a bivariate probit
model to estimate the effect of contraceptive acceptance on the individual’s probability of giving birth.  I
employ a rich and unique data set created from Medicaid claims and eligibility records of the State of
Maryland.  Results from bivariate probit estimation show that contraceptive acceptance plays a much larger
role in reducing fertility than single-equation estimates would suggest, due to a significant positive correlation
between the unobservable variables that affect both fertility and contraception.
__________________________
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I.  Introduction

This paper examines the effectiveness of the provision of subsidized family planning services

through the Medicaid program in lowering the fertility of women supported by public assistance.  Family

planning services have been a mandatory Medicaid service in all states for more than 20 years. Relatively

inexpensive to administer, the provision of these services has the potential for large savings, depending on



how much they actually reduce the fertility of the low-income women who are eligible to receive them.  In

past attempts to measure the effects of public family programs, a number of studies have been unable to find

the expected negative effect on fertility, suggesting that the relationship between public expenditures and

fertility may not be simple or obvious.  One of the most common shortcomings of the previous literature is

the use of single-equation models to estimate family planning program effects on fertility.  Several studies

also use aggregate level data to examine the effects of programs that are offered to a subset of the

population; this creates a problem of signal-to-noise ratio. When microdata has been used in the past, no

study has had access to individual level data on Medicaid use of family planning, and thus no study can

speak to the effectiveness of these specific family planning services in reducing fertility.

In this paper, I use a unique source of microdata that overcomes several limitations of other

research.  The sample is created from a census of all women on public assistance or Medicaid who gave birth

or received Medicaid-provided family planning services in Maryland over a period of several years. In light

of theoretical models of fertility, the empirical estimation of family planning effectiveness must explicitly

control for possible correlation in the unobservables that affect both contraceptive acceptance and childbirth.

Because both the outcomes of interest and the potentially endogenous covariate are discrete, the appropriate

economic model is that of bivariate probit.  Estimation of bivariate probit and two-stage least squares (2SLS)

models suggests that a positive correlation between the unobservables that affect both fertility and

contraception produces underestimates of contraceptive effectiveness in single-equation models.  My results

suggest that publicly funded contraceptives are much more effective in reducing births to women on welfare

than single-equation models would suggest.  Among women in the sample who accept contraceptives from a

Medicaid provider, there is a subsequent 0.074 percentage point decrease in the probability of giving birth.

In the final section, I discuss one potential explanation for the underestimates in single-equation models, and

perform several tests to determine whether this explanation applies to the population of women on welfare.

The results presented here provide relevant input to contemporary policy discussions about welfare

reform.  Childbearing among women in receipt of public assistance has generated prolonged public and

legislative interest.  Women on welfare who have more children are less likely to exit welfare and thus have

longer spells (Blank, 1989).  This “welfare dependency” results in higher welfare program costs, higher



Medicaid bills for the federal government and the states, as well as increased expenditures on programs for

housing subsidies and food allowances.  Recently signed legislation will impose time limits for welfare

recipients in an effort to prevent such long-term spells, but the efficacy and implementation of time limits

become complicated with the birth of an additional child to a mother nearing the end of a two-year time limit

on welfare duration.

Another reform to the AFDC programs of many states is the “family cap,” which is anticipated to

reduce fertility by removing the financial incentive for a woman on welfare to have an additional child.  The

family cap has its limitations; not only is it relatively untested, but where it has been tested, its effectiveness is

not convincing (Camasso, 1995).  In addition, in a sizeable number of studies researchers have been unable

to establish a causal link between the size of the AFDC monthly benefit and the decision to give birth

(Janowitz, 1976; Moore and Caldwell, 1977; Freshnock and Cutright, 1979; Ellwood and Bane, 1985;

Plotnick, 1990; and Lundberg and Plotnick, 1990).  This evidence suggests that reducing fertility through

reductions or caps in the welfare payment is likely to be ineffective.

This paper does not attempt to resolve the policy debate.  Instead, I seek to refine our

understanding of a behavioral relationship that is crucial to evaluating alternative reform paths.

  II.  Past Estimates of the Effects of Publicly-funded Family Planning

Forrest and Samora (1996) suggest that every dollar spent by states and the federal government on Medicaid-

subsidized contraceptives results in a savings of $3.00 in Medicaid costs for health care for pregnant mothers

and newborns.  This estimate rests on various assumptions about contraceptive behavior and fertility in the

absence of public programs.  An alternative methodology for estimating program effects and imputing

savings is multiple regression analysis, which has been used in numerous studies assessing public family

planning program impacts on birth rates.

In Appendix A, I contrast a number of studies by type of data used, years studied, measurement of family

planning programs, and results.  Many previous studies rely on cross-sectional data; most define the

dependent variable as either the teen birth rate in a cross-section of states or counties, or the probability that a

teen gives birth in samples of individuals.  While teen births and birth rates are important to states funding



family planning services, teens represent only a small subset of all women eligible for public family planning

services, so that applying these findings to the population of Medicaid or AFDC recipients may not be

appropriate.  This is especially true in the case of the Cutright and Jaffe (1977) where the sample includes

only married women, a group with very different characteristics than public assistance recipients.

The results of studies summarized in Appendix A vary quite markedly.  A number of studies find no

significant effects of family planning programs on fertility (Winegarden, 1974; Udry et al., 1976; and Meier

and McFarlane, 1994).  Several other studies find significant program effects, which, in some cases, are quite

large (Moore and Caldwell, 1977; Brann, 1979; Lundberg and Plotnick, 1990; and Davis et al., 1993).

Additionally, a number of studies produce some rather surprising effects, which may signal potential

weaknesses in the specification of these models.  Among the puzzling results, Darney (1975) finds that for

some groups higher acceptance rates of oral contraceptives and IUD’s are positively associated with fertility

rates.  Forrest et al. (1981) find a positive relationship between clinic enrollment and teen birth rates in a

cross-section of counties in 1970.1  In Singh (1986), the estimated effect of the percentage of teens served

by family planning programs on the teen birth rate has the expected negative sign, yet in some models of

pregnancy rates, Singh finds a positive and significant effect of the family planning variable.

Most of these previous studies are dated.  With only one exception, they examine data for 1980 or earlier.

Whether significant relationships for that time period hold for the decade of the 1980s is questionable.  There

have been sharp changes in attitudes regarding sexual behavior and out-of-wedlock births, and major

changes in the provision of family planning services.  Especially pertinent to this study is the expansion of

Medicaid eligibility that began in the late 1980s.

The often counterintuitive results that appear in these studies suggest a further limitation in the research.  All

of the family planning studies reviewed used single-equation models of the birth rate or the probability of

giving birth, which implicitly assume that the decision to obtain family planning services is exogenous to the

probability of giving birth.  Theoretical analysis of fertility has suggested, however, that family planning

program variables are not exogenous when measured either at the individual level or at the aggregate level,

The results summarized in Appendix A refer to the time period 1975-76.



and has shown that not correcting for endogeneity can lead to underestimates or overestimates of program

effectiveness.

Borrowing from the model specification of Schultz (1990), one can represent the fertility (F) of individual i

as:

(1) Fi    =  ao +  ai Ei  +  a2 Xr   +  a3 Xf  +  a4 Pi + a5 Bi  + ei ,

where Ei represents household characteristics such as income and age, Xr is a set of variables defined over

regions, Xf  represents family planning inputs, Pi represents preferences for children, and Bi represents the

individual’s supply of fertility, namely fecundity or the biological capacity to bear children.  The role of

family planning inputs is to reduce fertility, but the estimated effect of the family planning input may be

biased when preferences and fecundity are unobserved by the researcher. Fecundity and preferences both

may be correlated with family planning use, and when absorbed into the error term they can bias the

estimated negative effect either downward toward zero or upward in absolute value.  Rosenzweig and Schultz

(1985, 1987) found that using an instrumental variables (i.v.) approach to account for the fact that more

fecund couples are more likely to use contraceptives allows for the efficient estimation of the family planning

coefficient.  Their work showed that the coefficient obtained from i.v. estimation is greater in absolute value

than that obtained in single-equation models.

Suppose that the family planning measure is instead a measure of resources allocated by the regional or local

government for the administration of a family planning program, as in the case of Meier and McFarlane

(1994).  The use of an aggregate measure allows the plausible assumption that the government allocation of

family planning program resources is independent of the individual’s fecundity.  But the aggregation of

equation (1) creates the potential for another source of bias in the estimation of family planning program

effects.  The government allocation may be determined in reaction to the birth rate of the area, which again

results in endogeneity bias (Schultz 1988, 1990).  Again, an instrumental variables approach can be used to

model the government allocation of family planning expenditure.  Some of the findings in past research

suggest that a source of endogeneity exists the aggregate level.  Meier and McFarlane (1994) found no effect

of family planning expenditures on fertility, an outcome one might observe if governments do allocate

family planning expenditures in response to high birth rates.  Using a different measure of family planning



programs, Singh (1986) found a positive correlation between state birth rates and enrollment of teens in state

family planning programs.

In the next section, I describe the data set that I construct to estimate family planning program effects in a

model that will explicitly control for possible correlation in the unobservables that affect both the left-hand

side (fertility) and the right-hand side (the decision to accept family planning services) variables in a sample

of individual observations.

III.  Description of Medicaid Claims Data

No existing public use data set has all the attributes desired for a study of family planning effects on the

fertility of welfare recipients.  Two commonly used data sets with individual-level information about fertility

are the National Longitudinal Survey of Labor Force Behavior - Youth Cohort  (NLSY), and the National

Survey of Family Growth (NSFG).   Two drawbacks to using the NLSY are firstly, that contraceptive use

questions are asked only about every other year, and secondly, that the number of women in the sample

supported by public assistance is relatively small.  In 1992 only 11.4% of the NLSY sample (about 700

women)  reported receipt of public assistance income.  The NSFG is administered every few years, most

recently in 1990 with the telephone reinterview sample.  The sample size of this cohort is also small (only

5,686 women in 1990) and like the NLSY, the NSFG does not contain information on the use of recently

available contraceptive techniques, such as the contraceptive implant and injectable.  In addition, the NSFG is

not a longitudinal survey.

To examine a data set that contains detailed contraceptive and fertility information on a large sample of

welfare recipients, I employ an alternative source of data -- claims from the Medicaid program.  Claims data

sets are maintained by individual state Medicaid programs for administrative purposes, primarily to reimburse

Medicaid providers for services rendered.  Claims data sets contain detailed information about the medical

services provided to recipients, such as type of service (e.g., inpatient, inpatient hospital, outpatient, or

pharmacy),  primary and secondary diagnosis codes for the service, specific procedures performed, date of

service, and payment amount.  Relatively new to the social sciences, this type of administrative data has been

used in health services research for many years. The Health Care Financing Administrative (HCFA) maintains



a database of Medicaid claims from a small number of states.  This database is routinely used by HCFA, and

is also available to outside health services researchers.2

To obtain Medicaid claims data for this research, I contacted the Maryland Department of Health

and Mental Hygiene, the state agency which administers the Medicaid program in Maryland.  Since the

claims and eligibility records of all recipients could not be provided to me for this study, it was required that I

draw a more focused, directed sample for this research, using the characteristics of the claims to define the

sample.  Included in this sample were all claims filed during the 6-year time period of fiscal year 1988 to

1993 (July 1, 1987 to June 30, 1993) that pertained to contraceptive management, pregnancy, childbirth,

abortion, and treatment of sexually-transmitted diseases.  Thus, for any Medicaid recipient to be included in

the data set, she must have received at least one such service at some point in the time frame.  While this is

admittedly a subset of all women on Medicaid, it is hoped that the selection of the claims listed above creates

a sample of Medicaid recipients “at risk” for pregnancy.  In studies of contraceptive use the distinction is

often made between “all women” and those women “at risk” for unintended pregnancy, a group which

includes sexually active women.  Since there is no indication from the administrative data as to the sexual

exposure of Medicaid recipients, one can view the claim selection criterion as one that allows for the inclusion

of most women at risk for pregnancy.  In Table 1, I contrast the demographic characteristics of the sample I

use with a census of Medicaid recipients during a sborter time period in which I was able to obtain

demographic characteristics for a full sample of all recipients.3  In comparing AFDC spells among the two

samples I find that they are similar with regard to age, race and residence.

The raw data from the claims were used to identify specific services received by individuals.  The

diagnosis and procedural codes in the data were defined from various sources, including the Physicians’

Current Procedural Terminology, 4th Edition and Volumes 1, 2, and 3 of the International Classification of

Disease, 9th Edition, Clinical Modification.  Service type and payment fields were also used in the

identification process.  The specific services identified are: childbirth, abortion, sterilization, and acceptance

of a variety of contraceptive methods (oral contraceptives, the contraceptive implant Norplant, the

For example, see Rymer and Adler (1987) and Piper, Ray and Griffin (1990).
 The analysis of the adoption of the contraceptive implant Norplant later in this paper uses a full
census of all Medicaid spells, regardless of length.



contraceptive injectable Depo Provera, the diaphragm, the intrauterine device (IUD), and various methods of

family planning services obtained from local family health clinics and Planned Parenthood clinics).  The

services received by individuals over time were sorted by date, and matched to individual-level information

from Medicaid eligibility files.  Among individual characteristics available from the eligibility files are age,

race, residence, category of Medicaid eligibility, and length of most recent continuous Medicaid eligibility

spell.4

One shortcoming of the data is that it does not permit the identification of the use of specific

services for women enrolled in a managed care program.  In Maryland, Medicaid patients have had the

option of enrolling in Health Maintenance Organizations (HMOs).  Since HMOs treat patients on a capitation

basis, no claims for reimbursement are filed with the Medicaid program.   I must omit from the sample

individuals continuously enrolled in an HMO throughout the time period, as well as individuals who

participated in managed care during any part of the time period under study, since the initial date of HMO

enrollment is unknown to me.  The omission of this group will generate a biased estimate of the effect of

family planning services only if the decision to enroll in an HMO is affected by the need for family planning

services.  While this is unlikely, even if it were true, it still remains of interest to establish the relationship

between contraceptive acceptance and fertility, given the significant size of the non-HMO (i.e., Fee-for-

Service) population.  Statistics from Maryland Medicaid suggest that HMO enrollees comprise less than 20%

of women enrolled in AFDC in fiscal year 1993, and that during the time period 1989 to 1993, the

enrollment of HMO programs was relatively constant and rising at a slow pace.

The benefits of using a database constructed from administrative records are many.  Certainly the

size of the data set is a tremendous advantage.  In this paper, the total sample size is close to 75,000

individuals; neither the NLSY nor the NSFG can approach these dimensions.  A second feature of this data

set is its time series component.  Only the NLSY, a panel of young women, can provide comparisons of

individuals over time, yet the frequency of the contraceptive behavior questions in the NLSY is once every

two years.

Categories of Medicaid eligibility include AFDC (Aid to Families with Dependent Children), PWC
(Pregnant Women and Children), SSI (Supplemental Security Income), Medically Needy, and a few other
small groups, such as foster children and persons living in state institutions.



Perhaps one of the greatest advantages to using claims data is that it is not self-reported.  Surveys

which question respondents on sensitive personal information such as contraceptive use and abortion can

often produce a large degree of measurement error due to underreporting.  In the NLSY, an example of self-

reported survey data, calculations of abortion rates substantially understate abortion estimates provided by the

Centers of Disease Control, which obtains its data through provider surveys (Plotnick and Lundberg, 1990

and Blank et al. (1994)).  Self-reported pregnancies can also be substantially undercounted.  Evans, Oates,

and Schwab (1992, p. 971) calculated that among NLSY respondents, 22.5% of whites and 38.2% of blacks

had teen pregnancies; yet calculations from non-survey data in Hofferth (1987) reported much higher

percentages (39.7% and 63.1% for whites and blacks respectively).  Since the data obtained from claims

includes all services billed to the Medicaid program by a provider, and the provider is not reimbursed for

services unless a claim is submitted, there is little incentive to underreport.

A census of Maryland Medicaid recipients, this data set is clearly not a national representation of

welfare recipients.  However, the fact that it represents only one state is an advantage because it eliminates the

need to address the sharp variation in Medicaid program administration, eligibility rules, and procedural

definitions across states.  A key advantage to the selection of Maryland is that Maryland is one of only 13

states where the Medicaid program funded most abortions during the time period under observation.  In

addition, statistics suggest that Maryland is quite representative of U.S. states.  In terms of AFDC monthly

allowances and food stamp payments, Maryland is close to median values for all states in the U.S.  When

considering Medicaid program payments per beneficiary adjusted for the varying mixes of eligibility

categories between states, Maryland represents the average across the United States.

In the model I will specify, fertility in a given time period is affected by the contraceptive decisions made in

the prior period.  Hence, recipients must be in the sample in both time periods, however a time period is

defined.  To impose minimal restrictions on the selection of the sample of individuals, I define time periods

of one year each, thus imposing a selection criterion of continuous two-year eligibility.  Because most

recipients of that eligibility length qualify through AFDC or SSI, and because there are large differences in

these populations, I include only women whose Medicaid eligibility is tied to their receipt of AFDC.  Thus, an

individual is included in the sample if she has a two-year continuous span of Medicaid/AFDC eligibility



within the period fiscal year 1989 to fiscal year 1993.5  These selection criteria do exclude a number of

AFDC recipients from the analysis, but this is quite an appropriate sample from which to draw inferences

about childbearing among longer term welfare recipients.

This sample includes 73,489 individuals with two-year Medicaid and AFDC spells over the period 1989 to

1993.  In Table 1, some descriptive statistics are presented for two alternative samples. The first alternative

sample, used for column (2), is a full census of Medicaid recipients with any spell length over the time frame

fiscal year 1992 to fiscal year 1993; any woman of childbearing age who had a Medicaid spell of any length

is included here.  The last column restricts the sample to women eligible through the AFDC program.  These

data are included to show the differences between longer term recipients and recipients in general and

because the full sample is the basis for other analysis later in the paper.  As expected, the 2-year spell length

sample has a much lower birth rate; many in the full sample are eligible for Medicaid because of a

pregnancy.  Individuals in the 2-year spell sample tend to be older than full sample recipients.  More women

in the two-year spell sample are black and living in Baltimore city, although when the full sample is restricted

to AFDC spells only, the two samples appear more similar with regard to race and residence.

Given the source of the Medicaid claims data, it is necessary to focus on the state of Maryland but, in fact, the

fertility patterns of women in Maryland do not differ dramatically from national estimates of birth and

fertility rates.  Table 2 reports several measures of fertility, including birth rates by mother’s race and age at

time of birth.  Fertility and birth rates reported for Maryland are somewhat lower than those for the U.S. as a

whole, but the distribution of births across age categories within Maryland does not differ much from the

distribution within the nation as a whole.6  The U.S. birth rate for blacks exceeds that of whites;  this pattern

exists within the state of Maryland as well.  To illustrate the attention that births to women on public

assistance has generated, Table 2 also reports birth rates calculated from the two data sources highlighted

above.  Column 3 shows various measures of birth and fertility rates calculated for women on public

assistance (PAS), where the numerator is defined as the number of deliveries paid for by the Medicaid

program to women of a certain age/race group (calculated from the Medicaid claims data) receiving cash

This component of my research does not make use of data for fiscal year 1987.
Fertility and birth rates reported for Maryland are calculated from the 5% Public Use Microdata Sample of
the 1990 Census of Population and Housing ( PUMS).



assistance, and the denominator is the number of women within that age/race group receiving cash assistance

(calculated from PUMS).  Part of the large difference between the Maryland and the Maryland public

assistance birth rates reflects the endogenous relationship between public assistance and births, since

pregnancy and childbirth are the very conditions for Medicaid eligibility in most instances.  The final

column in Table 2 presents a series of birth rates that attempt to measure births to only those women already

supported by public assistance at the time of conception.  Here the numerator is restricted to births to women

with at least one year spent on Medicaid, and the denominator is the number of women who reported enough

public assistance income to suggest receipt of monthly AFDC benefits for 12 months.  These rates are also

higher than the state’s birth rate in each category.

IV.  Measuring the Effectiveness of Contraceptive Acceptance

To estimate the effectiveness of contraceptive acceptance in time t-1 in reducing the probability of giving

birth in time t, I specify the following equation:

(2) Bit*= Xi  + Cit-1   +  i , 

where Cit-1 is a contraceptive acceptance indicator variable, equal to one if the individual accepts

contraceptives of any type from a Medicaid provider in year t-1 and zero otherwise, and Xi is a vector of

observable characteristics.  Let εi be a random variable that is normally distributed with mean zero and unit

variance.  Bi*  is a latent variable representing the individual’s propensity to give birth; when Bi*  > 0, the

individual has a childbirth and the indicator variable Bi is observed to equal one.  I then model the

probability of giving birth as:

(3) Prob (Bi =1) = Prob (Bi*  > 0)

 = Prob (Xi  + Cit-1    > 0) =  (Xi  + Cit-1   )

In this equation, Xi represents a vector of individual characteristics, Φ is the standard normal cumulative

distribution function.  This model is estimated as a probit model and is similar to many single-equation

models estimated in the literature.



The unobserved determinants of the woman’s decision to accept contraception may be correlated with the

unobserved determinants of the woman’s probability of giving birth.   Suppose that the individual’s latent

propensity to accept contraceptives Ci*  is expressed as:

(4) Ci*  = Zi   + i , 

where Zi is a vector of observable characteristics, and µi is a normally distributed random variable.  The

propensity to accept contraceptives is unobserved; yet when Ci*  > 0, the individual is observed to accept

contraceptives, and Ci=1.  The probability that the individual accepts contraceptives can also be modeled in a

probit model where:

(5) Prob (Ci =1) = Prob (Ci*  > 0)

 = Prob (Zi   > 0) =  (Zi  ) ,

where again Φ is the standard normal cumulative distribution function.

If the unobservable characteristics affecting the dependent variables in equations (2) and (4) are correlated,

that is, if the error terms ε and µ are correlated, and if the single-equation approach is used, then δ, the

estimated effect of contraceptive acceptance, is estimated with bias.  The estimated effect will be biased toward

zero when the covariance between the error terms is positive, and it will be greater in absolute value when the

covariance is negative.  The assumption that ε and µ are distributed as a bivariate normal, with E[ε]=E[µ]=0,

var[ε]=var[µ]=1, and cov[ ε, µ]=ρ will allow for the possibility that the unobservables affecting the

contraceptive acceptance decision and the fertility outcome are correlated.  Because both the fertility variable

and the potentially endogenous explanatory variable are discrete, the likelihood function corresponding to

this set of events is a bivariate probit.  To identify the system, the vector Zi must include at least one variable

that is not in Xi.  The estimation of a bivariate probit model will produce both unbiased estimates of δ and an

estimate of ρ, the covariance between the error terms.

The covariates in Xi include age, race, region of residence, and length of eligibility spell.  Length of

eligibility is included to represent variation in income since women with longer spells and greater dependence

on Medicaid are likely to have lower income as well. The instruments that are chosen to identify the system

and are included in Zi  are based on the characteristics of the area in which the individual resides.  Theory

suggests that these variables should represent the supply of contraceptives in the area.  One area characteristic



employed as an instrumental variable is the percentage of individuals accepting contraceptives in the

individual’s Health Service Area (HSA).  The HSA is a geographical unit constructed by the Maryland

Department of Health and Mental Hygiene.  The HSA is based on the zip code and is more narrowly defined

than the county; there are 42 HSAs in Maryland but only 23 counties plus Baltimore city.  I expect that the

higher the percentage of individuals who accept contraceptives, the more available contraceptives are in an

individual’s HSA, and the more likely the individual is to accept contraceptives as well.  On the other hand,

the availability of contraceptives in the area should not directly affect the individual’s likelihood of giving

birth.  An additional instrumental variable is another area-level supply characteristic, the number of

physicians per enrolled Medicaid recipient in the individual’s county of residence.  This is also expected to

have a positive and significant effect in models of contraceptive acceptance.7  I report marginal effects of

these variables on the probability of contraceptive acceptance in Table 3.8  All coefficients of the

instrumental variables are statistically significant at the .05 level or better.

Partial results from the estimation of equation (3) as single-equation models, with and without year effects,

and as bivariate probit models are reported in Table 4.  Here I report only the estimated effect of

contraceptive acceptance from the various model specifications; the estimated coefficients of all other

variables are given in Appendix B.  Those results suggest that in this sample, women who are in their late

teens are most likely to give birth.  A black race indicator variable has  a positive and significant effect, while

the coefficient on an indicator variable for residence in Baltimore city is negative and significant.  Recipients

with the longest spells are less likely to give birth.  As for the variable of interest, single-equation probit

models show that acceptance of contraceptives decreases the likelihood of giving birth by 0.004 percentage

points, or by almost 5 percent.  This result also holds when fixed year effects are included as seen in column

(3).

7  The instrumental variable measuring contraceptive acceptance in the individual’s Health Service Area is
constructed from Medicaid claims for family planning services.  The physician variable was obtained from
published data on the number of physicians by type by county over time.  These data were obtained from
Physician Characteristics and Distribution in the U.S., published by the American Medical Association
(AMA).  Since published figures were unavailable for 1991, data for that year were interpolated.

 Also included in the first-stage models are variables for age, race, residence and length of spell, as
well as year dummy variables.  Women most likely to accept contraceptives are women between the ages of
18 and 24.  Black recipients are less likely to accept contraceptives; women residing in Baltimore city are
more likely to accept these services.   Relative to women with only two-year spells of eligibility, women with
spells of longer time periods are less likely to accept family planning services from a Medicaid provider.



In columns (4) and (5) of Table 4, I report the estimated coefficient and the average treatment effect from

bivariate probit models in which the instruments are the percentage of individuals within each HSA who

accepted contraceptives in period t-1 and the total active physicians per enrollee by county.  The average

treatment effect (ATE) is defined as the average difference between the probability that a woman would give

birth if she accepted contraceptives and the probability that she would give birth if she did not accept them.

It is equal to  (1/n)Σi [Φ(Xiβ + δ) - Φ(Xiβ)], where n is the sample size, Xi is a vector of individual

characteristics, δ is the maximum likelihood estimate of contraceptive acceptance in a probit model of giving

birth, and Φ( ) is the evaluation of the standard normal cdf.   The estimated average treatment effect of

contraceptive acceptance in models of delivery shows a vast increase in absolute value as we move from the

single-equation estimates to the bivariate probit model. The single-equation marginal effect of contraceptive

acceptance is -0.004, small compared to the bivariate probit ATE of  -0.072; the latter estimate is more than

ten times the size of the single-equation point estimate.  Consistent with the difference in magnitude between

the single-equation and bivariate probit estimates, the estimated value of the covariance between the error

terms, reported in column (5) is large, positive and significant.  This covariance estimate supports the

hypothesis that the unobservables that positively affect the decision to accept family planning services also

increase the likelihood of giving birth.

The literature on fertility and contraceptive choice has provided evidence that these decisions vary by race.

In addition, the degree to which covariates affect levels of fertility and contraceptive use varies by race as

well.9  I report in Table 4 the effect of contraceptive acceptance as it varies by race.  A pattern similar to that

in the full sample exists across all race subsamples as we compare the single-equation estimate to the bivariate

probit average treatment effect.  The marginal effect estimated using a standard single-equation probit model

is biased toward zero, as seen in the increase in absolute value of the (negative) effect of contraceptive

acceptance among whites, and the sign change of the coefficient in the black sample.  In both samples, the

estimate of ρ is positive and large.  Yet both ρ and the ATE are statistically significant only in the black

sample.  The similar magnitudes of both the bivariate probit coefficient and the ATE in the white and black

  For example Stephen, Rindfuss and Bean (1988), which discusses racial differences in
contraceptive choice, and Moore and Caldwell (1977), which examines pregnancy determinants among
whites and blacks.



samples suggests that the lower significance of the white sample results can be attributed to the difference in

standard errors across the samples.  The standard error of the black bivariate probit coefficient is 0.225, while

the white sample standard error is more than twice as large at 0.509.  While there are twice as many

observations in the black sample, the standard error is inversely proportional to the square root of the sample

size, not to the sample size itself.  Since the square root of the black sample size is only 52% greater than the

square root of the white sample size, the larger size of the black sample can only account for about half of

the difference in standard errors across the samples.  Another factor that explains the difference in standard

errors across samples is the difference in the strength of the instruments across the samples.  Examining the

first-stage results of these instruments on the probability of accepting contraceptives, whites are much less

affected by the supply characteristics than are blacks.  The magnitude of the HSAUSE coefficient is lower

and the effect is less precisely estimated for whites than for the black sample.

One condition for a valid instrumental variable in this study is that it be a determinant of the decision to

accept a family planning service.  Both of the instrumental variables used here pass this test. In the probit

model of contraceptive acceptance reported in Table 3, the overall acceptance within an individual’s HSA has

a significant positive effect of increasing contraceptive acceptance for the individual, with t-statistics ranging

from 6.5 to 14.5 depending on the sample.  And, as physicians per enrollee increase, contraceptive

acceptance increases as well, and the effect is significant at the 0.01 level.

An additional test of the validity of the instruments is a test of internal consistency of the model, that is,

whether the variables used as instruments can be excluded from the structural equation.  While no such test

exists for a bivariate probit specification, a class of these tests does exist for the two-stage least squares model

(2SLS), and includes Basmann’s (1960) test of overidentifying restrictions.   Angrist (1991) showed that

2SLS estimation is a viable alternative to the bivariate probit model; he demonstrated that the i.v. estimator of

a discrete right-hand side endogenous variable is very close to the estimated average treatment effect

calculated in a bivariate probit model.  For this reason, the models estimated in this section can also be

specified as two-stage least squares and tests of overidentifying restrictions can be performed.  The test

statistic is distributed as a χ2 with degrees of freedom equal to the number of instruments minus the number

of endogenous right-hand side variables in the structural equation of interest.  This class of tests provides the



best available diagnostic though admittedly it is an imperfect test.  The Angrist (1991) result does allow for

accurate estimation of the average treatment effect with two-stage least squares, but it is not clear that the

assumptions necessary to perform the tests of overidentifying restrictions are satisfied when both endogenous

variables are discrete.

Table 5 reports the results of 2SLS models of the probability of giving birth and also reports the ATE from

the bivariate probit.  Results from using two sets of instrumental variables are reported here. Tests of

overidentification are reported for all samples and using two different definitions of physicians per enrollee.

In each case, the test cannot reject the null hypothesis that the instrumental variables do not belong in the

structural model.  The χ2 values reported for these tests range from 0.16 to 1.20, far below the critical value

of 3.84.

V.  Explanations for the Positive Estimated Covariance between the Error Terms

The results of the bivariate probit models suggest a positive correlation between the unobservables that affect

contraceptive acceptance and those determining fertility. A number of unobserved variables can potentially

affect both fertility and contraceptive acceptance, including exposure to sexual activity, frequency of

intercourse, and the number of children already born to the mother.  These variables can act in the same

direction in both first and second-stage models, as in the case of both increased exposure or frequency of

intercourse, which can increase the probability of giving birth and the likelihood of accepting contraceptives.

Larger family size can be associated with a high level of fecundity (biological capacity to bear children),

which not only increases the individual’s probability of giving birth but may also increase the propensity to

accept contraceptives.  The latter explanation is put forth by Rosenzweig and Schultz (1985, 1987), who

theorize that individuals can learn about their fecundity level over time through fertility experience and

choose to adjust contraceptive behavior accordingly.

I next discuss briefly the explanation offered by Rosenzweig and Schultz, and set out to test its applicability

in this setting.  While the results are generally consistent with the role of fecundity in contraceptive choice,

this is only one potential explanation for a positive correlation in the error terms; it does not preclude the role

of other unobserved factors cited above.



A.  The Role of Fecundity: Rosenzweig and Schultz (1985, 1987)

If couples who are above average in fecundity have a greater tendency to use contraception, estimates of

contraceptive effectiveness as measured by the coefficient on contraceptive use in a single-equation birth rate

model may be understated.  Rosenzweig and Schultz (1985) illustrate this in a model of birth technology,

where births are a function of contraceptive inputs and are affected by two error components: a random term

and a couple-specific, persistent term.   Correlation between the persistent error term and the use of

contraceptive inputs, such as would be the case when couples with higher persistent unobserved fecundity use

more contraceptive inputs, will bias the coefficient on contraceptive use toward zero.  In an empirical test

using monthly data on couples who participated in the 1970 National Fertility Survey, the authors find that

instrumenting for the selection of contraceptive methods leads to larger estimates of the role of contraceptives

in reducing the birth rate.

The pattern of contraceptive use by a couple of any given fecundity level will vary as that couple learns about

its own specific supply over its lifetime, with more fecund couples using contraceptives more often and more

effectively.  The Rosenzweig-Schultz empirical tests show that a measure of fecundity (defined as the

persistent couple-specific error term) is positively correlated with cumulative fertility over the couple’s

lifetime.  In addition, couples who are above average in fecundity get sterilized earlier, use the condom and

diaphragm more often, and use less effective methods less frequently.

B.  Responses to Additional Information About Fecundity

As suggested by Rosenzweig and Schultz, couples offset variation in fertility supply through the use of

contraceptives so that, over a lifetime, the pattern of contraceptive use will vary as a couple learns about its

own specific supply.  Learning about the couple-specific supply constraints, in the words of Rosenzweig and

Schultz, causes “planned resource allocation to control births .. [to be] altered by fertility experience.” 10

Fecundity may not affect welfare recipients in the same way as it affected the married women Rosenzweig

and Schultz studied.  Women on welfare are typically younger and unmarried.  These women may be less

likely to have a monogamous relationship, and may lack information about their partner’s fecundity.  While

they may have information about their own level of fecundity, the combined “supply” of births may not be

10       Rosenzweig and Schultz (1985), p. 992.



observable.   Being both unmarried and younger,  women on welfare are perhaps less likely to adopt more

permanent contraceptive methods such as sterilization, which Rosenzweig and Schultz find to be more

common among couples with above average fecundity.  In light of these considerations, the results

Rosenzweig and Schultz produce for married couples may not apply to the population of women on welfare.

Because of the role of learned fertility experience, we would expect that women who are older would have

more experience regarding their fecundity.  In Table 6, I report  the effect of contraceptive acceptance in

samples broken down by age.  Two groups are examined: women aged 15 to 24 and women aged 25 to 44.

These results are consistent with the explanation that relies on learned fertility experience.  The single-

equation results would suggest that contraceptive acceptance has no effect on the birth rate of older women in

the sample, but upon controlling for the correlation between unobservables we find that the ATE is larger in

absolute value for this group than for the sample of younger women.   A significant positive correlation in

the unobservables exists among older women, but is insignificant for younger women.  Both findings are

consistent with the learned fecundity hypothesis.

To test the role of fertility experience or learned fecundity in contraceptive acceptance and method choice

among the women in my sample, I use a methodology different from that of Rosenzweig and Schultz.

Without monthly data on conception, I cannot break the error term into two components as they do.  Instead,

I focus on other ways women can respond to what they learn about their fecundity though fertility

experience.  I devise two alternative tests of the role of learned fecundity in contraceptive use.  The first test

asks, do individuals who learn more about their fertility supply through fertility experience adopt an

exogenous variation in contraceptive technology?  In the second test, I examine whether individuals who

receive additional information about their fecundity switch from non-acceptance of contraceptives to

acceptance of contraceptives.  In both of these tests, I identify increased knowledge about one’s fertility

supply by a supply shock in the form of an unwanted pregnancy, which is observed in the data as an

abortion.  Admittedly, information on previous abortions provides an imperfect proxy for a supply shock.

Abortions may occur for reasons wholly unrelated to the concept of excess supply; planned pregnancies may

be terminated for various medical reasons.  In addition, even the decision to abort may be excluded by the



religious beliefs of some individuals.  In spite of these limitations, this variable is the closest measure to excess

supply that can be obtained from this data set.

C.  A Model of Norplant Use in the State of Maryland

The first test of the role of fecundity in the decision to accept contraceptives pertains to the decision to adopt

the contraceptive implant Norplant.  Approved by the FDA in December of 1990, the arrival of  Norplant was

an exogenous variation in the supply of contraceptive techniques available to the Medicaid population.

Possessing an effectiveness rating higher than the pill, and requiring no activity on the part of the user which

might mitigate its effectiveness, Norplant marked the greatest innovation in contraceptive technology in

almost 30 years.  Immediately following FDA approval, public programs began to freely provide the implant

to low income women.  States soon added coverage of the implant to their family planning services provided

through the Medicaid program.  Maryland Medicaid added coverage of the contraceptive implant soon after

FDA approval in 1990, and distribution began in March of the following year.  Between March 20, 1991 and

the end of fiscal year 1993, about 3500 Medicaid recipients adopted Norplant in Maryland.11

Are women who learn that their fecundity is greater than initially perceived more likely to adopt more

effective techniques such as Norplant?   Let Ni*  be the individual’s unobserved net benefit from adopting

the implant:

(6)  Ni*= Xi  + i ,

where εi is a normally distributed error term.  When Ni* > 0, the individual is observed to adopt the implant,

and Ni=1.  Using a sample of the 119,224 non-sterilized women of childbearing age and who were eligible

for Medicaid receipt from March 20, 1991 (the first date of Norplant availability in Maryland) until June 30,

1993 (the last date for which I have data), I estimate the probability the individual adopts the implant as:

(7) Prob (Ni =1) = Prob (Ni*  > 0)

 = Prob (Xi   >0) =  (Xi  )

where Ni is a discrete variable taking on the value of 1 if the individual received a Norplant in the time

period, or the value of 0 if she did not, and Xi is a vector of individual characteristics.  The model is estimated

11       This number excludes women enrolled in HMOs, in keeping with the analysis in this paper. There
were nearly 1200 additional Norplant kits provided to women who at some time or another during their
eligibility spell were enrolled in HMOs.



as a probit model, and marginal effects are reported in Table 7.  The implant was used by 2.9% of non-HMO

enrolled women on Medicaid during this time period.  Minority women were somewhat less likely to adopt

the implant, and women living in Baltimore City and other urban counties were also less likely to choose the

implant as a contraceptive method.

To the vector of individual characteristics Xi, I add a measure of the individual’s past fertility experience

measured as the occurrence of an abortion covered by the Medicaid program in the year prior to implant

availability.  Women who experienced an abortion were much more likely, by more than 75%, to adopt use

of the contraceptive implant.  The effect is somewhat smaller among samples of women receiving AFDC, but

having had a recent abortion retains the large significant effect of increasing Norplant adoption by more than

50%.

In proxying for the fecundity of a couple, a number of earlier studies on contraceptive use relied on a

measure of the number of children ever born to the couple.  Because of the correlation of children ever born

with preferences for children, and not merely supply characteristics, Rosenzweig and Schultz (1985) show

this to be a poor proxy for fecundity.  If preferences for children are also heterogeneous among couples,

then cumulative fertility reflects not only higher fecundity but also greater preferences for children.  Couples

who have more children may in part prefer more children, thus desiring to allocate fewer resources toward

contraception.  The theoretical framework of Rosenzweig and Schultz suggests that in the case of

heterogeneous preferences for children, the estimated relationship between past fertility and current

contraception is an underestimate of the effect of fecundity variation on contraceptive practice.  Given these

considerations, I add to Xi a measure of past fertility in the form of a recent delivery.  Results reported in

Table 7 show that the effect of having had a recent delivery is large and positive on the decision to adopt the

implant.  A woman on AFDC who recently delivered is 2.3 percentage points more likely, or 65% more

likely, to adopt the contraceptive implant.  If this is in fact an understatement of the actual effect of fecundity,

then fecundity has a tremendous effect on the contraceptive behavior of women in this sample.

D.  Contraceptive Adoption in Response to Abortion

The second test of the role of fecundity in contraceptive choice is an examination of the effect of a fecundity

shock on the likelihood of accepting any type of contraceptive method.  In this case, I examine a sample of



women with similar fertility and contraceptive patterns during an initial time period.  I then estimate the effect

of a fecundity shock in the form of an unwanted pregnancy on future contraceptive behavior.  The question

is whether women who experience a so-called shock to their level of fecundity become contraceptive

acceptors in reaction to learned fertility experience.

The sample I use to address this question is a group of women who were continuously enrolled for some

given period of time.   As in the case with the analysis of the effect of contraceptive acceptance on delivery, I

have chosen a time period short enough so as not to exclude too many observations, yet long enough so that

I can track behavior.  Here I have selected women enrolled continuously for 18 months (from January 1992

through June 1993) which I then divide into three 6-month time periods.  I further restrict the sample to

women who had no record of childbirth during the 18-month time frame, in order to examine a sample of

women who are neither pregnant nor  postpartum.  An additional characteristic of the sample is that it

includes only women who during the first 6-month time period were not accepting any contraceptive.  The

size of the sample is 14,706 women, all eligible for Medicaid through the AFDC program.

For the second 6-month period, I examine the records of these individuals to identify which women in this

sample underwent an abortion.  By examining abortions, the test will examine the effect of unwanted

pregnancies only, so as not to misconstrue the role of preferences for children with the role of excess supply

of births.   I then model the decision to employ contraceptives in the final six-month period as a function of

whether the woman had a fertility experience of excess supply in the form of an abortion in the second time

period.

Consider the first-difference of Cit* , the propensity to accept contraceptives at time t:

(8)  Cit*=  Sit + i + it ,

where Sit is an indicator variable equal to one if the individual gains additional information about perceived

fecundity or supply of births, and εit is the time-varying component to the error term. Combining terms and

substituting  DιΓ for  δi, where Di is a vector of demographic characteristics including age and race yields:

(9)  Cit* = Di  + Sit + it .



Including Di  allows for the acceptance of contraceptives over time to vary by race, age and other

demographic characteristics.  I next estimate the probability the individual adopts contraceptives in the final

time period as:

(10) Prob (  Cit =1) = Prob (  Cit* > 0)

 = Prob (Di  + Sit  >0) =  (Di  + Sit )

I measure Sit, the presence of new information about perceived fecundity, with a variable indicating whether

an abortion occurred in the intervening time period.  Once again, abortion is an admittedly imperfect proxy,

but it is the closest measure in an administrative data set such as this. Results of the effect of learned fertility

experience on the decision to adopt contraception are presented in Table 8.   Mean contraceptive adoption in

the final 6-month period is 14.3% for this group.  Having experienced an abortion increases an individual's

likelihood of adopting contraception by 6.2 percentage points, or 43%.  This result suggests that learned

fertility experiences play a positive role in the decision to accept family planning, as well as in the decision to

use more effective contraceptive methods, as was shown in the last section.

VI.  Discussion

This paper examined the effectiveness of publicly-funded family planning programs in reducing

childbearing among welfare recipients.  Evidence from bivariate probit estimates of the average treatment

effect of contraceptive acceptance suggests that single-equation estimates of contraceptive effectiveness are

biased toward finding a smaller negative effect of contraceptive acceptance in the full sample, and no effect

of contraceptive acceptance in the black sample.  Instrumenting for contraceptive acceptance in a bivariate

probit model increases by an order of magnitude the effect of contraceptive acceptance on the likelihood of

giving birth.  The marginal effect estimated in a single-equation probit model is -0.004, compared to an

average treatment effect of -0.074 estimated in a bivariate probit specification.  Two tests concerning the role

of increased information about one’s fecundity through fertility experience indicate that women who

experience shocks to their known level of fecundity in the form of an unwanted pregnancy are more likely to



adopt the practice of more effective contraception and more likely to become contraceptive acceptors in

general.

Some additional empirical concerns should be addressed here.  One concern is about variables omitted from

the model.  I am only able to control for pure exogenous characteristics such as an individual’s age and race,

as well as region of residence, and a rough proxy for income.  These comprise the limited set of

demographic variables available from the claims data, though several other characteristics may be thought to

influence contraceptive behavior as well.  Among these are education, marital status, and family size.  In the

bivariate probit models, the absence of these variables creates a “short form” estimation in which only pure

exogenous characteristics are included, since it is the case that all three (marital status, education, and family

size) are themselves endogenous variables in models of contraceptive acceptance and fertility.  Perhaps the

omission of these variables is best addressed in the last test, in which I test the effect of an unwanted

pregnancy on contraceptive adoption.   Since this model is estimated as a first-differences model the time

invariant individual characteristics are eliminated, therefore mitigating any concern about the omission of

education and income, which are likely to be time invariant in this sample.

While the use of Medicaid data in this setting has its numerous advantages, there are a number of features

associated with the use of administrative data that can be more problematic, and Medicaid claims data are no

exception.   One potential problem is that identification of family planning service use requires that the

recipient have had an encounter with a Medicaid provider.  It is possible that women on Medicaid may

purchase their contraceptives privately, or obtain them from a public provider other than the Medicaid

program.  The potential also exists to misrepresent services due to errors in input and coding of claims forms.

Additional concerns also exist, such as censoring due to loss of eligibility, as well as the limited number of

demographic and socioeconomic data available within the eligibility files. It should be emphasized however

that the data used here is a valuable addition to the data previously used in similar studies.  No source of

public use data contains as much information on as large a sample of welfare recipients.

A.  Cost Savings from Family Planning Programs

My estimates show that Medicaid family planning programs are much more effective at reducing

fertility than previous studies using single-equation estimates have suggested.  Yet, what are the actual savings



generated by expenditures on family planning services?   A rough back-of-the-envelope calculation can be

made using the bivariate probit estimates of the average treatment effect of contraceptive acceptance.12  This

effect indicates that for women in the sample who accepted contraceptives, there was a subsequent 0.074

percentage point decrease in the probability of giving birth. Given that 32.8% of this sample accepted

contraceptives, this amounts to a 2.36 (0.328*0.074) percentage point decline in the overall probability of

giving birth.  This translates into a decline in the mean probability of giving birth of 28%, or 434 averted

births in each year.  In 1990, the Maryland Medicaid program paid a total of $8.44 million for the provision

of family planning services to the Medicaid population.  These payments include contraceptive services for

all recipients of Medicaid, yet the sample used to generate the ATE included only longer-term AFDC

recipients.  Assume that expenditures on contraceptives for longer-term recipients were one-quarter of total

family planning expenditures, or $2.11 million.  Extrapolating from calculations from Torres et al. (1986)

on the costs of a birth in the state of Maryland in 1985, I estimate that each averted birth saves $9,810, a

figure which includes expenditures on delivery, maternity care, infant care, AFDC, food stamps, and WIC.  If

each averted birth saved at least that amount, the total benefit to the public would be almost $4.26 million,

compared to the cost of family planning services of $2.11 million.

B. Policy Implications

Under the Medicaid program, family planning services are provided to any female of childbearing age who

requests a service, and by federal law there are no co-payments on prescription services or supplies.

Decreasing fertility is not a simple matter of dispensing funds to existing Medicaid providers.  Alternative

approaches by policy makers can take one of two directions.  States can expand coverage for family

planning services to women not meeting the current Medicaid eligibility rules or they can increase the access

to services by expanding the Medicaid provider network.

States can expand the coverage of Medicaid family planning services in one of two ways.  Low income

women who are not on Medicaid can be made eligible for family planning services prior to the birth of a

child.  The difficulty with this type of expansion is bringing the potential recipient “into the system” or

  Though limited in enumerating the “costs” of a birth, since it does not incorporate the non-
pecuniary benefits of children, this type of calculation has been performed in Forrest and Samora (1996)
and Forrest and Singh (1990).



making her aware of the available services.  Another approach is to expand the family planning service

coverage for women already in the system, or low income women who have experienced a childbirth.  The

latter approach has already been adopted by the state of Maryland.  Under federal Medicaid eligibility rules,

women who are eligible for AFDC are automatically eligible for Medicaid; other low income women whose

incomes are not low enough to qualify for AFDC, and who are pregnant, become eligible for Medicaid

through the course of their pregnancy through the PWC eligibility category (Pregnant Women and Children).

Typically, however, eligibility for Medicaid services ends for these women two to six months after the

delivery of the child.  Out of concern for the family planning needs of this population, Maryland has

recently extended family planning service eligibility for this category of women, for a period of up to five

years.  In light of my results, policies such as this would appear very cost-effective at reducing not only

further Medicaid-PWC program expenditures, but potential AFDC costs as well.

The second policy alternative, increasing the access to family planning service, is suggested by the first stage

results of the effects of contraceptive supply on contraceptive acceptance.  Using bivariate probit models of

the probability of giving birth identified by a supply variable, I found large significant effects of the overall

availability of family planning services on the individual’s contraceptive acceptance, as well as significant

positive effects of the number of physicians in the area on contraceptive acceptance.  Increasing by 20% the

number of physicians per capita in the individual’s county results in a 33% increase in the likelihood the

individual will accept contraceptives from a public provider.  These results suggest that one step to decrease

fertility would be to increase contraceptive acceptance by increasing the recipient’s access to clinics and

Medicaid providers of family planning services.

In conclusion, there is strong economic evidence to suggest that women with increased numbers of

children spend more time on welfare and are less likely to exit welfare.  On the other hand, there is little

economic evidence that welfare programs actually induce greater fertility among recipients, or that the

monthly benefit is an encouragement for women to have an additional child for the added monthly payment

of $75 on average.  Yet, the family cap is increasingly more widely accepted among states in their welfare

reform packages, while family planning programs have been absent from the discussion. Few welfare reform

policies have addressed the needs of poor women to control their lives in a manner that develops their



independence from the welfare system.  Family cap proposals, by denying benefits for additional children,

“impose harsh penalties for childbearing despite the fact that the government explicitly -- and intentionally

-- encourages poor women to have babies by paying for prenatal care and delivery services, though not for

abortion” (Donovan, 1995, p. 42).  The results of this paper suggest that public provision of family planning

is effective.  In a word, one might describe the types of family planning behavior as “responsible,” a

description largely unused in the discussion of the behavior of the public assistance population and proposals

of welfare reform.



Table 1
Characteristics of Maryland Medicaid Recipients

 Variable Means

Sample

2-Year
AFDC
Spells,
1989-93

Census of all
Spells 1992-
93

Census of
AFDC
Spells
1992-93

Contraceptive
Acceptance from
Medicaid Provider

0.328 0.040 0.467

Childbirth while on
Medicaid

0.084 0.236 0.225

Ages 15-17 0.085 0.071 0.081

Ages 18-19 0.035 0.067 0.067

Ages 20-24 0.236 0.238 0.226

Ages 25-29 0.244 0.215 0.223

Ages 30-34 0.182 0.174 0.183

Ages 35-39 0.089 0.112 0.113

Ages 40 & over 0.039 0.060 0.047

Blacks 0.686 0.540 0.637

Whites 0.296 0.412 0.341

Hispanics 0.006 0.027 0.009

Other Races 0.012 0.021 0.013

Baltimore City
Residents

0.530 0.361 0.424

Other Urban Residents 0.243 0.309 0.283

Non Urban
Residents

0.227 0.330 0.293

Sample Size 73,489 124,884 73,126

Notes: Column (1) reports descriptive statistics on a sample of women who were continuously eligible for Medicaid through the
AFDC program for any two-year time period, from 1989 to 1993.   This sample is used for the analysis in Tables 3, 4, 5, and 6.
Column (2) reports means from a census of women between age 15 and 44 enrolled in Maryland’s Medicaid program for the full fiscal
years 1992 and 1993; this sample is used in Table 7.  Column (3) is a subsample of the column (2) sample including only those
women eligible for Medicaid through AFDC.



Table 2
Birth and Fertility Rates for US, Maryland State,

and Maryland Public Assistance Populations, 1990

 U.S. Maryland Maryland PAS
Maryland
PAS (long
term)

Total Fertility Rate 70.9 67.2 177.6 99.8

Birth Rates by Age:

  Ages 15 to 17 37.5 -- 541.1 306.1

  Ages 18 to 19 88.6 -- 1027.0 325.9

  Ages 15 to 19 59.9 53.2 791.0 316.1

  Ages 20 to 24 116.5 98.8 382.6 210.7

  Ages 25 to 29 120.2 112.1 140.6 97.4

  Ages 30 to 34 80.8 84.8 66.4 51.4

  Ages 35 to 39 31.7 35.1 27.3 21.3

  Ages 40 to 44 5.5 5.7 3.9 2.6

Birth Rates by Race

  Blacks 22.4 20.9 195.2 120.2

  Whites 15.2 15.4 150.6 68.3

Birth Rates by Residence:

  Baltimore City -- -- 170.1 112.6

  Other Urban -- -- 178.6 92.9

  Non-Urban -- -- 190.7 81.0

Notes: PAS includes women receiving public assistance income.  The total fertility rate is defined as the number of births per 1000
women between the ages of 15 and 44.  For age and race, birth rates are defined as the number of births to women of the age group,
per 1000 women in that age/race group. Birth rates by residence are calculated in a similar manner, where “other urban” includes the
three counties of Prince George's, Montgomery, and Baltimore County.  Non-urban includes all other counties of the state, upon
omitting Baltimore City and the above three counties.  “Long-term” PAS rates refer to births that occurred to recipients of public
assistance with one year’s eligibility length, where the numerator is the number of women who received public assistance income
consistent with a full year’s support from AFDC monthly payments for a 2-person family.  Sources for  calculations include the
1990 United States Vital Statistics Natality Detail, Bureau of Census 1990 population estimates, the Public Use Microdata 5%
Sample from the Bureau of the Census, and Medicaid claims data on deliveries from the State of Maryland Medicaid program.



Table 3
First  Stage Results

The Effects  of  Instrumental  Variables  on Contraceptive Acceptance

Instrumental
Variable

Sample

All races
Non-Hispanic
Whites and Blacks Blacks Whites

Group 1

Average contraceptive
acceptance in HSA
(HSAUSE)

0.834***

(14.45)
0.845***

(14.48)
0.936***

(12.60)
0.651***

(6.48)

Total active physicians
per enrollee per county

0.133***

(2.57)
0.167***

(3.11)
0.138**

(2.02)
0.181**

(2.02)

Group 2

Average contraceptive
acceptance in HSA
(HSAUSE)

0.838***

(14.45)
0.845***

(14.49)
0.937***

(12.61)
0.652***

(6.50)

Total patient physicians
per enrollee per county

0.177***

(2.68)
0.218***

(3.19)
0.178**

(2.05)
0.242**

(2.13)

Sample Size 73,489 72,162 50,394 21,768

Notes: Group 1 and Group 2 refer to two different sets of instrumental variables.  Marginal effects are presented in cells, with
absolute values of t-statistics in parentheses.  Other exogenous variables include indicator variables for age and length of current
eligibility spell, and race indicator variables where appropriate.  Dummy variables for county and year are included as well.

*** indicates significance at the 0.01 level.
**  indicates significance at the 0.05 level.



Table 4
Single-equation Probit ,  Probit  with Fixed Effects  and

Bivariate  Probit  Est imates  of  the  Effect  of  Contraceptive  Use
 on  the  Probabi l i ty  o f  Giv ing  Birth

AFDC Populat ion

Mean Probability
of Giving Birth

(1)

Probit
Marginal
Effect

(2)

Probit with
fixed year
effects

(3)

Bivariate
Probit
coefficient

(4)

Average
Treatment
effect

(5)

p

(6)

Sample  o f  Al l  Races  (N=73 ,489)

   0.084 -0.004*

(1.68)
-0.004*

(1.66)
-0.498**

(2.38)
-0.072**

(2.33)
0.294**

(2.24)

Sample  o f  Whites  and Blacks  on ly  (N=72 ,162)

   0.084 -0.004*

(1.69)
-0.004*

(1.66)
-0.496**

(2.39)
-0.071**

(2.34)
0.293**

(2.25)

Sample  o f  B lacks  on ly   (N=50 ,394)

   0.087 0.003
(1.16)

0.003
(1.19)

-0.537**

(2.39)
-0.079**

(2.32)
0.347**

(2.45)

Sample  o f  Whi te s  on ly  (N=21 ,768)

   0.079 -0.021*

(5.28)
-0.021*

(5.27)
-0.468
(0.92)

-0.064
(0.90)

0.200
(0.63)

Notes: Absolute values of t-statistics in parentheses.  All models include indicator variables for age categories and length of
current eligibility spell; race indicator variables are included where appropriate.  Single-equation models include indicator
variables for residence; in all other specifications these are replaced by fixed county and year effects.   Instrumental variables used
in the bivariate probit results are the percentage of recipients using contraceptives within the individual’s HSA and the number of
providers per enrollee at the county level.

* indicates significance at the 0.10 level
**  indicates significance at the 0.05 level



Table 5
Bivariate  Probit  Models  of  the  Probabi l i ty  of   Birth

Using Alternative  Instruments

Instrument Set Sample

Bivariate probit
estimate of
average treatment
effect of
contraceptive use

2SLS estimate of
the effect of
contraceptive use

Test of
overidentifying
restrictions,
(d.o.f.), [95%
critical value]

HSAUSE,
TOTAL ACTIVE
PHYSICIANS PER
ENROLLEE

All races
(N=73,489)

-0.072**

(2.33)
-0.134***

(3.13)
1.20  (1)
[3.84]

Non-Hispanic
Whites and
Blacks
(N=72,162)

-0.071**

(2.34)
-0.134***

(3.16)
0.60 (1)
[3.84]

Blacks
(N=50,394)

-0.079**

(2.32)
-0.135***

(2.72)
0.22 (1)
[3.84]

Whites
(N=21,768)

-0.064
(0.90)

-0.066
(0.74)

0.32 (1)
[3.84]

HSAUSE,
TOTAL PATIENT
PHYSICIANS PER
ENROLLEE

All races
(N=73,489)

-0.072**

(2.33)
-0.134***

(3.14)
1.05 (1)
[3.84]

Non-Hispanic
Whites and
Blacks
(N=72,162)

-0.072**

(2.30)
-0.134***

(3.17)
0.53 (1)
[3.84]

Blacks
(N=50,394)

-0.079**

(2.33)
-0.136***

(2.74)
0.16 (1)
[3.84]

Whites
(N=21,768)

-0.064
(0.90)

-0.060
(0.72)

0.32 (1)
[3.84]

Notes: Absolute values of t-statistics in parentheses.  Other exogenous variables include indicator variables for age and length of
current eligibility spell, and race indicator variables where appropriate.  Dummy variables for county and year are included as
well.

* indicates significance at the 0.10 level
**  indicates significance at the 0.05 level



Table 6
The Effect of Contraceptive Acceptance Among Younger and Older Women

Estimate of

Younger
Women aged
15-24

Older
Women aged
25-44

Probit Marginal Effect -0.027***

(6.39)
-0.0002
(0.08)

Two Stage Least Squares
Effect

-0.116*
(1.68)

-0.160***

(2.96)

Bivariate Probit Average
Treatment Effect

-0.080
(1.38)

-0.085***

(2.61)

p 0.256
(1.28)

0.444***

(2.81)

Ω2  from Test of Over-
identification

0.325 0.208

Sample Size 32,763 40,726

Notes: Absolute values of t-statistics in parentheses.  Other exogenous variables include indicator variables for age and length of
current eligibility spell, and race indicator variables where appropriate.  Dummy variables for county and year are included as well.
Instruments used in the bivariate probit model are the average number of individuals accepting contraceptives in the individual’s
HSA, and total active physicians per enrollee in the individual’s county.

* indicates significance at the 0.10 level
**  indicates significance at the 0.05 level



Table 7
Maximum Likel ihood Est imates  of  Norplant  Adoption by Medicaid Recipients ,

During the t ime period March 1991 through June 1993

Explanatory
Variables

All Aid Categories AFDC

(1) (2) (3) (4) (5) (6)

Age 18-19 0.029***

(12.34)
0.028***

(11.87)
0.023***

(9.72)
0.041***

(11.93)
0.040***

(11.60)
0.035***

(10.04)

Age 20-24 0.033***

(16.88)
0.031***

(15.96)
0.024***

(11.82)
0.050***

(17.92)
0.048***

(17.15)
0.041***

(14.07)

Age 25-29 0.019***

(9.56)
0.018***

(8.77)
0.012***

(5.59)
0.031***

(10.61)
0.029***

(9.97)
0.023***

(7.87)

Age 30-34 -0.0008
(0.34)

-0.002
(0.74)

-0.006***

(2.66)
0.003
(0.95)

0.002
(0.64)

-0.002
(0.50)

Age 35-39 -0.020***

(6.47)
-0.020***

(6.60)
-0.023***

(7.28)
-0.024***

(5.22)
-0.024***

(5.30)
-0.026***

(5.67)

Age 40 and up -0.036***

(6.87)
-0.036***

(6.83)
-0.037***

(6.95)
-0.033***

(4.58)
-0.033***

(4.55)
-0.034***

(4.61)

Black -0.004***

(3.58)
-0.005***

(4.22)
-0.007***

(5.95)
-0.006***

(3.69)
-0.007***

(4.21)
-0.008***

(5.02)

Hispanic -0.002
(0.44)

-0.001
(0.37)

-0.008**

(2.16)
0.017**

(2.56)
0.017***

(2.63)
0.015**

(2.19)

Other Race -0.012***

(2.70)
-0.012***

(2.66)
-0.015***

(3.39)
-0.011
(1.54)

-0.011
(1.51)

-0.014*

(1.89)

Baltimore City -0.012***

(8.31)
-0.014***

(9.51)
-0.017***

(11.64)
-0.011***

(5.79)
-0.013***

(6.70)
-0.016***

(8.03)

Other Urban -0.011***

(6.85)
0.011***

(8.39)
-0.012***

(8.96)
-0.010***

(5.23)
-0.010***

(5.41)
-0.011***

(5.76)

Delivery 0.029***

(25.0)
0.023***

(14.36)

Abortion 0.022***

(10.64)
0.022***

(10.59)
0.020***

(7.78)
0.020***

(7.70)

Sample Size 119,224 119,224 119,224 69,426 69,426 69,426

Dependent
Mean

0.029 0.029 0.029 0.035 0.035 0.035

Notes: Dependent variable is defined as whether or not the individual received the contraceptive implant Norplant, as observed
through physician, hospital and clinic claims for reimbursement, in the given time frame.  All models are estimated as probit
models; marginal effects are reported, with absolute values of t-statistics given in parentheses.  Regressors also include measures



of length of time of current eligibility spell, and the aid category of current eligibility spell where appropriate.  Marginal effects
are calculated as ß ø (z), where z=I-1(p), p is equal to the sample mean of the dependent variable, and ß is the probit coefficient.
* indicates significance at the 0.10 level
**  indicates significance at the 0.05 level
*** indicates significance at the 0.01 level



Table 8
Contracept ive  Changes  in  Response  to  Fecundity  Shock:

Models  of  Adopt ion of  Contracept ive  Methods

Means and
Standard
Deviations

Full Sample
(1)

Sample

All Races Non-Hispanic Whites and Blacks

All Aid Cat
(2)

AFDC
(3)

All Aid Cat
(4)

AFDC
(5)

Contraceptive
Use

0.143
(.35)

-- -- -- --

Age 18-19 0.364
(.32)

0.018
(1.19)

0.030*

(1.65)
0.018
(1.18)

0.028
(1.49)

Age 20-24 0.167
(.37)

-0.006
(0.65)

-0.005
(0.43)

-0.010
(1.06)

-0.007
(0.71)

Age 25-29 0.195
(.40)

-0.042***

(4.56)
-0.041***

(4.07)
-0.046***

(4.93)
-0.045***

(4.42)

Age 30-34 0.197
(.40)

-0.076***

(7.94)
-0.084***

(7.92)
-0.081***

(8.34)
-0.089***

(8.32)

Age 35-39 0.134
(.34)

-0.135***

(11.53)
-0.146***

(10.77)
-0.140***

(11.75)
-0.149***

(10.84)

Age 40 and up 0.092
(.29)

-0.178***

(11.79)
-0.170***

(8.90)
-0.188***

(12.04)
-0.182***

(9.06)

Black 0.638
(.48)

-0.020***

(2.98)
-0.023***

(2.92)
-0.020***

(2.92)
-0.023***

(2.92)

Hispanic 0.008
(.09)

-0.087**

(2.26)
-0.077*

(1.85)
-- --

Other Race 0.015
(.47)

-0.028
(1.08)

-0.017
(0.537)

-- --

Baltimore
City

0.452
(.50)

-0.013
(1.63)

-0.015
(1.59)

-0.014*

(1.74)
-0.015*

(1.67)

Other Urban 0.291
(045)

0.007
(0.89)

0.008
(0.86)

0.008
(0.99)

0.009
(0.97)

Abortion 0.019
(.137)

0.062***

(3.22)
0.057***

(2.82)
0.063***

(3.24)
0.058***

(2.83)

Sample Size 14,706 14,706 11,687 14,369 11,435

Dep. Mean 0.143 0.147 0.144 0.147



Notes: Dependent variable is defined as whether or not the individual adopted the use of  any contraceptive method, as observed
through physician, hospital and clinic claims for reimbursement, in the given time frame.  All models are estimated as probit
models; marginal effects are reported, with absolute values of t-statistics given in parentheses.  Regressors also include measures
of length of time of current eligibility spell, and the aid category of current eligibility spell where appropriate.  Marginal effects
are calculated as described in Table 3.10 notes.

* indicates significance at the 0.10 level
**  indicates significance at the 0.05 level
*** indicates significance at the 0.01 level



Appendix A
Comparison of Previous Studies on Public Family Planning Programs

Study
Data used Time Period Dependent variable Family planning measure Results

Winegarden
(1974)

Cross section
of states

1967 Number of recipient
children aged 0-1 per
AFDC recipients in
state

Rates of referral of welfare
recipients for family
planning services in state

No significant effect

Darney (1975) Cross section
of Georgia
counties

1971 Fertility rate, by race Acceptance rates of oral
contraceptives and IUD from
family planning clinics

Higher acceptance rates
significantly associated
with lower black fertility.
Significant positive effects
for whites.

Udry et al. (1976) Cross
sections of
counties and
individuals

1969-74 For counties:
Unwanted births per
1000 woman years of
exposure; For
individuals: 1) 0-1
birth in three years,
and 2) 0-1 unwanted
birth

1) Total dollar cost per
targeted recipient; 2) Number
of new patients per 1000
targeted recipients

No significant effects

Cutright and Jaffe
(1977)

Cross
sections of
counties

1969-70 Birth rates to married
women by race and
age; birth rates to
women by race and
age

Number of patients in
organized family planning
clinics per 1000 women
below 200% of poverty who
are in need of services

Program enrollment reduces
births for whites and blacks
with low incomes.

Moore and
Caldwell (1977) Cross section

of white and
black teenage
girls and
cross section
of states

1971 For individuals: 0-1
teenage pregnancy
indicator variable; For
states: out-of-wedlock
teen birth rates

Family planning availability
defined as the percent of need
for family planning services
met in 1969

No effects for white teens.
High unmet need for family
planning services causes
increase in pregnancy for
black teens; increases in
family planning
availability reduce black
teen birthrate.



Appendix A (Continued)
Comparison of Previous Studies on Public Family Planning Programs

Study
Data used Time period Dependent variable Family planning measure Results

Brann (1979) Cross section
of states

1970-74 Teen birth rate in
1970, change in teen
birth rate 1970-74

Number of teen females
receiving family planning
services from organized
program per the number of
teen females giving birth and
having abortions (c/c ratio)

No significant effects for
1970 teen birth rate; Higher
levels of c/c ratio in 1970
significantly increase drop
in fertility 1970-74.

Forrest et al.
(1981)

Cross section
of counties

1970, 1975-
76

Teen birth rate Percentage of women
enrolled in family planning
clinics, by age and race

No significant effects for
blacks.  Higher enrollment
is significantly related to
lower teen birth rates for
whites.

Singh (1986) Cross section
of states

1980 Teen birth rate, by
race; teen pregnancy
rate, by race

Percent of teenagers served
by family planning clinics

Significant negative effects
of teens served on birth rate.
Positive and significant
effects in some models of
pregnancy rate.

Lundberg and
Plotnick (1990)

NLSY: white
females aged
14-16 in
1979

1979-86 0-1 premarital
pregnancy indicator
variable among teen
women

Percent of Medicaid eligible
women at risk for pregnancy
who obtained family
planning services

Significant negative effects
on pregnancy

Davis et al. (1993) Cross section
of Oklahoma
teens

1980 0-1 teen birth
indicator variable

1) Family planning
physicians per teen female in
county ; 2) degree of fulfilled
need for family planning
services in county

No significant physician
effects; degree of family
planning service provided
negative and significant for
births to teens 15 to 17



Meier and
McFarlane (1994)

Panel of
states

1982-88 Teen birth rate Per capita expenditure on
family planning services
from public sources

No significant effects on
teen birth rates



Appendix B
Maximum Likelihood Estimation Results

Sample of all races
(Coefficient estimates reported with standard errors in parentheses)

Explanatory
Variable

Single-Equation
Probit of

Contraceptive
Acceptance

Single-Equation
Probit of

Probability of
Giving Birth

Bivariate Probit
Model of

Probability of
Giving Birth

Age 18-19 0.7763
(0.0284)

0.4986
(0.0360)

0.6265
(0.0632)

Age 20-24 0.6766
(0.0162)

0.4127
(0.0226)

0.5245
(0.0511)

Age 25-29 0.3606
(0.0157)

0.2318
(0.0222)

0.2889
(0.0324)

Age 30-34 0.0707
(0.0171)

0.0006
(0.0248)

0.0124
(0.0250)

Age 35-39 -0.3233
(0.0228)

-0.2471
(0.0342)

-0.2889
(0.0386)

Age 40 and up -0.7698
(0.0386)

-0.6380
(0.0644 )

-0.7215
(0.0752)

Black -0.0978
(0.0118)

0.0926
(0.0161)

0.0669
(0.0202)

Hispanic -0.0469
(0.0677)

0.0366
(0.0921)

0.02460
(0.0935)

Other race 0.00094
(0.0492)

0.0811
(0.0658)

0.0754
(0.0654)

Baltimore City 0.0293
(0.0159)

-0.0752
(0.0182)

-0.0903
(0.0188)

Other Urban 0.0104
(0.0204)

0.0245
(0.0198)

-0.0048
(0.0244)

Average
Acceptance
within the HSA

2.3184
(0.1605)

Physicians per
capita

0.3690
(0.1435)

Contraceptive
Acceptance

-0.0244
(0.0147)

-0.4979
(0.2090)

Notes: Regressors also include measures of length of time of current eligibility spell, and the aid category of current eligibility spell
where appropriate.



Appendix B (continued)
Maximum Likelihood Estimation Results

Sample of Whites and Blacks only
(Coefficient estimates reported with standard errors in parentheses)

Explanatory
Variable

Single-Equation
Probit of

Contraceptive
Acceptance

Single-Equation
Probit of

Probability of
Giving Birth

Bivariate Probit
Model of

Probability of
Giving Birth

Age 18-19   0.7735
(0.0286)

0.4933
(0.0363)

 0.6204
(0.0629)

Age 20-24 0.6646
(0.0164)

0.4060
(0.0228)

0.5153
(0.0501)

Age 25-29 0.3520
(0.0158)

0.2265
(0.0223)

0.2821
(0.0319)

Age 30-34 0.0629
(0.0172)

-0.0061
(0.0250)

0.0046
(0.0250)

Age 35-39 -0.3338
(0.0231)

-0.2486
(0.0346)

-0.2917
(0.0392)

Age 40 and up -0.7828
(0.0398)

-0.6538
(0.0672)

-0.7379
(0.0776)

Black -0.0977
(0.0118)

0.0919
(0.0161)

0.0662
(0.0202)

Baltimore City 0.0299
(0.0159)

-0.0746
(0.0183)

-0.0896
(0.0188)

Other Urban 0.0081
(0.0205)

0.0227
(0.0199)

-0.0063
(0.0244)

Average
Acceptance
within the HSA

2.3361
(0.1613)

Physicians per
capita

0.4618
(0.1486)

Contraceptive
Acceptance

-0.0246
(0.0148)

-0.4960
(0.2074)

Notes: Regressors also include measures of length of time of current eligibility spell, and the aid category of current eligibility spell
where appropriate.



Appendix B (continued)
Maximum Likelihood Estimation Results

Sample of Blacks only
(Coefficient estimates reported with standard errors in parentheses)

Explanatory
Variable

Single-Equation
Probit of

Contraceptive
Acceptance

Single-Equation
Probit of

Probability of
Giving Birth

Bivariate Probit
Model of

Probability of
Giving Birth

Age 18-19  0.6875
(0.0332)

0.4412
(0.0417)

0.5731
(0.0630)

Age 20-24 0.5432
(0.0191)

0.3260
(0.0260)

0.4308
(0.0462)

Age 25-29 0.2360
(0.0186)

0.1660
(0.0255)

0.2092
(0.0296)

Age 30-34 -0.0310
(0.0204)

-0.0550
(0.0288)

-0.0587
(0.0280)

Age 35-39 -0.3892
(0.0275)

-0.3130
(0.0409)

-0.3723
(0.0464)

Age 40 and up -0.9348
(0.0508)

-0.6845
(0.0782)

-0.8033
(0.0930)

Baltimore City 0.0348
(0.0210)

-0.1591
(0.0228)

-0.1766
(0.0232)

Other Urban 0.00778
(0.0290)

-0.0180
(0.0262)

-0.0627
(0.0325)

Average
Acceptance
within the HSA

2.6490
(0.2102)

Physicians per
capita

0.3917
(0.1938)

Contraceptive
Acceptance

0.0209
(0.0176)

-0.5373
(0.2252)

Notes: Regressors also include measures of length of time of current eligibility spell, and the aid category of current eligibility spell
where appropriate.



Appendix B (continued)
Maximum Likelihood Estimation Results

Sample of Whites only
(Coefficient estimates reported with standard errors in parentheses)

Explanatory
Variable

Single-Equation
Probit of

Contraceptive
Acceptance

Single-Equation
Probit of

Probability of
Giving Birth

Bivariate Probit
Model of

Probability of
Giving Birth

Age 18-19 1.0410
(0.0567)

0.7254
(0.0757)

  0.8422
(0.1936)

Age 20-24 1.0201
(0.0324)

0.7037
(0.0500)

0.8177
(0.1808)

Age 25-29 0.6809
(0.0310)

0.4689
(0.0488)

0.5420
(0.1237)

Age 30-34 0.3476
(0.0329)

0.2100
(0.0528)

0.2450
(0.0784)

Age 35-39 -0.1289
(0.0430)

-0.0019
(0.0679)

-0.0138
(0.0703)

Age 40 and up -0.4036
(0.0660)

-0.4812
(0.1326)

-0.5095
(0.1411)

Baltimore City -0.0036
(0.0270)

0.1012
(0.0309)

0.0873
(0.0396)

Other Urban 0.0073
(0.0294)

0.0462
(0.0313)

0.0358
(0.0365)

Average
Acceptance
within the HSA

1.7235
(0.2658)

Physicians per
capita

0.4802
(0.2378)

Contraceptive
Acceptance

-0.1455
(0.0276)

-0.4677
(0.5076)

Notes: Regressors also include measures of length of time of current eligibility spell, and the aid category of current eligibility
spell where appropriate.
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