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We studied the health of low-income US women affected by the largest social policy change in recent US history:

the 1996 welfare reforms. Using the Behavioral Risk Factor Surveillance System (1993–2012), we performed 2

types of analysis. First, we used difference-in-difference-in-differences analyses to estimate associations between

welfare reforms and health outcomes among the most affected women (single mothers aged 18–64 years in 1997;

n = 219,469) compared with less affected women (marriedmothers, single nonmothers, andmarried nonmothers of

the same age range in 1997; n = 2,422,265). We also used a synthetic control approach in which we constructed a

more ideal control group for single mothers by weighting outcomes among the less affected groups to match pre-

reform outcomes among single mothers. In both specifications, the group most affected by welfare reforms (single

mothers) experienced worse health outcomes than comparison groups less affected by the reforms. For example,

the reforms were associated with at least a 4.0-percentage-point increase in binge drinking (95% confidence inter-

val: 0.9, 7.0) and a 2.4-percentage-point decrease in the probability of being able to afford medical care (95% con-

fidence interval: 0.1, 4.8) after controlling for age, educational level, and health care insurance status. Although the

reforms were applauded for reducing welfare dependency, they may have adversely affected health.

health behaviors; health care utilization; self-rated health; single mothers; welfare reform

Abbreviations: AFDC, Assistance for Families With Dependent Children; BRFSS, Behavioral Risk Factor Surveillance System; CI,

confidence interval; DDD, difference-in-difference-in-differences; PRWORA, 1996 Personal Responsibility and Work Opportunity

Act; TANF, Temporary Assistance for Needy Families.

Editor’s note: An invited commentary on this article
appears on page 539, and the authors’ response appears
on page 542.

The 2007 economic recession heightened discourse about
how governments should respond to poverty (1). Declines in
life expectancy over the past 2 decades among low-income
white women in the United States suggest that conditions af-
fecting the health of these women deteriorated substantially
in the late 1990s and early 2000s (2, 3). In concert, mortality
among low-income minority women in the United States
remained as much as twice that of their peers in Western
Europe (4).

In the present study, we examined howwomenwere affected
by one of the largest social policy changes in US history: the
welfare reforms of 1996. The 1996 Personal Responsibility
and Work Opportunity Act (PRWORA) eliminated the As-
sistance for Families With Dependent Children (AFDC) pro-
gram, conventionally known as “welfare,” and replaced it
with Temporary Assistance for Needy Families (TANF),
which contained time limits, work requirements, and related
restrictions (5). The reforms intended to shift poor single
mothers “from welfare to work” (6) and had 3 main conse-
quences: They induced the largest decline in participation
in cash welfare programs in US history, shifted some individ-
uals from long-term cash assistance to temporary assistance,
and shifted other individuals to neither work nor government
income assistance (7).
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A claim emphasized during the 1996 reform debates was
that the reforms would improve the lives of those affected (8,
9). Prior evaluations of these claimswere generally focused on
4 outcomes: 1) fertility andmarriage, 2) health insurance cov-
erage (as Medicaid enrollment was previously tied to the
AFDC program), 3) welfare caseloads, and 4) work participa-
tion (for detailed reviews, see Grogger et al. (7) and National
Bureau of Economic Research (10)). Reforms were associated
with negligible changes in fertility or marriage (11–14), small
declines in overall health care insurance coverage (with some
compensatory coverage for subpopulations eligible for private
employer-based insurance and Medicaid expansions for par-
ents (15–18)), and a large decline in welfare caseloads (10).
Although PRWORA passed in 1996, states varied in their
time of implementation, and some reforms were implemented
through a series of waivers among individual states as far back
as 1992 (Web Table 1, available at http://aje.oxfordjournals.org/)
(7, 10). However, although labor force participation increased in
general, not all individuals succeeded in transitioning to
work. Approximately 32%ofwomenwhowere previously on
welfare disappeared from both welfare rolls and labor force
registries (19), and in a 2002 paper, Blank observed that “we
have little evidence on how these women are surviving” (10,
p. 1119). Overall, median benefits distributed to a typical
household of 3 fell from $480 per month to $379 per month
(in year 2000 dollars), despite a drop in the overall number of
beneficiaries (20). Because the AFDC program permitted
entry into the Food Stamp Program (now the Supplemental
NutritionAssistance Program), food stamp use also fell, because
eligible individuals were not enrolled automatically in all states
(21), removing the other major source of cash-equivalent sup-
port. Participation of eligible persons in the Food Stamp Pro-
gram fell from 78% to 62% nationally from 1995 to 1997, and
further to 53% in 1999 (22).
Two countervailing theories are relevant to anticipating the

potential health implications of the reforms. One theory em-
phasizes the health benefits of work and higher earnings (23–
27). An alternative view suggests that the restrictions to safety
net participation would produce negative stressors, inducing
unhealthy choices (e.g., between reporting towork or seeking
medical attention) (28, 29) or unhealthy behaviors for coping
with stress (e.g., binge drinking) (30–32). In the present study,
we tested our hypothesis that the negative consequences
of PRWORA reforms on health offset the advantages of en-
couragement into work because of increased work-related
stresses.

METHODS

Design overview

We tested our hypothesis by comparing nationally repre-
sentative repeated cross-sectional data on the health of the
principal population cohort previously eligible for the AFDC
program with data from other similar population cohorts.
We compared changes in health among single mothers (the
“treatment group”) to simultaneous changes among married
women with children, single women without children, and
married women without children (populations used as “con-
trol groups” in the economics literature on PRWORA and

labor participation (7, 33)). Although welfare participation
among single mothers declined from approximately 33% to
7% because of the welfare reforms (34), less than 5% of mar-
ried women with children, single women without children, or
married women without children received welfare before or
after the reforms (35). To compare the population-level asso-
ciations between the welfare reforms and health in these pop-
ulations, we first applied ordinary least squares regression in a
difference-in-difference-in-differences (DDD) model. A DDD
model controls for 3 types of unmeasured confounders: those
that vary between types of people but are constant within a
group of people over time (i.e., fundamental differences be-
tween single mothers and married mothers); those that vary
over time but similarly between groups of people (e.g., changes
in national medical treatment guidelines); and those that vary
over time but may have affected health differentially among
the groups (i.e., labor market opportunities) (36).
To address the main shortcoming of DDD models (that

there is no single ideal control group for the most affected
population cohort), we also used the novel method of syn-
thetic control analysis (37), which applies weights among
the control group populations (married women with children,
single women without children, and married women without
children) to construct a synthetic control population that mir-
rors the pre-reform characteristics of the treatment group (sin-
gle mothers). This method provides an additional control for
numerous unmeasured time-varying factors correlated with
welfare reform that may have affected health differentially
among the groups.

Data sources

We used data from the 1993–2012 waves of the Behavioral
Risk Factor Surveillance System (BRFSS) (n = 5,951,982, of
whom we studied the n = 2,641,934 women who were 18–64
years of age in 1997) (38). The BRFSS is a repeated cross-
sectional telephone survey conducted annually and stratified
to provide state- and nationally representative samples of the
noninstitutionalized US adult population. BRFSS changed
its weighting methodology in 2011; thus, we used a standard
post-stratification reweighting method to allow for multiyear
estimates, accounting for differential sampling of individuals
with cellular phones over survey waves (39). Given that there
was less than 5%missing data for all outcomes of interest, we
performed only complete case analyses without imputation.

Outcome variables of interest

The extant literature suggests that welfare reforms might
impact health through stress pathways (affectingmental health
and stress-related health behaviors, such as tobacco smoking
and alcohol abuse, by increasing stress related to the transition
from long-term cash assistance to work, temporary assistance,
or unemployment (40–44)), as well as by reducing access to
health care, especially preventive or screening services (by af-
fecting availability of time away from work, childcare to seek
personal health care, and eligibility for health care insurance
(45, 46)). Despite providing childcare block grants to states,
welfare reforms were generally associated with lower availa-
bility of childcare (29).
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We therefore focused on a few well-studied metrics associ-
ated with future morbidity and mortality that were measured
consistently across survey waves and had high reliability and
validity compared with direct physical measures (47–49). As
defined in Table 1, these were tobacco smoking, binge alcohol
consumption, days per month of self-rated goodmental health,
access to a regular doctor/clinic, inability to get medical care
because of cost, routine Pap test for cervical cancer screening,
and routinemammography for breast cancer screening. The in-
cluded measures of health care access and preventive health
care utilization have been related to morbidity and mortality
among low-income populations in the United States (50–
52). To reduce arbitrary variability around cutpoints (53), all
metrics were scaled and ordered such that a value of zero
would indicate the worst health outcome (e.g., no days per
month of good mental health, smoking tobacco), whereas a
value of one would indicate the best possible health outcome

(e.g., having good mental health all month, not smoking to-
bacco). All coefficient estimates in the models below are there-
fore risk differences expressed as percentage-point changes
in the risk of a health outcome. Table 1 provides summary sta-
tistics on each metric among the studied populations. Web
Table 1 details the sample sizes across states and years among
each studied population.

Model specification

DDD analysis. We contrasted health outcomes among
the population cohort of single mothers aged 18–64 years in
1997 who would likely have been eligible for the AFDC pro-
gram (n = 219,469) to outcomes among population cohorts of
women in the same age group in 1997 who would likely not
have been eligible (marriedmothers, n = 477,934; single non-
mothers, n = 987,103; and married nonmothers, n = 957,428),

Table 1. Definitions and Summary Statistics for the Health Outcomes Studied, Behavioral Risk Factor Surveillance System, 1993–2012a

Health Metric Definition

Intervention
Group (Single

Mothers),
mean (SD)

Control Group

Married
Mothers,
mean (SD)

Single
Nonmothers,
mean (SD)

Married
Nonmothers,
mean (SD)

Synthetic
Control Group,

mean (SD)

Pre-Reform Group, 1993–1996

Binge alcohol
drinking

Not drinking >30 drinks/month (1) or
drinking >30 drinks/month (0)

0.67 (0.47) 0.76 (0.43) 0.63 (0.48) 0.82 (0.38) 0.63 (0.48)

Smoking Not smoking tobacco (1) or smoking (0) 0.67 (0.47) 0.73 (0.44) 0.70 (0.46) 0.73 (0.44) 0.7 (0.46)

Days of good mental
health

Fraction of days per month with good
mental health

0.85 (0.28) 0.91 (0.22) 0.89 (0.24) 0.93 (0.21) 0.89 (0.23)

Medical access Access to a regular doctor or clinic (1)
versus not (0)

0.80 (0.39) 0.87 (0.34) 0.81 (0.39) 0.89 (0.31) 0.81 (0.39)

Able to afford doctor
visit

Able to see a doctor despite cost
for medical conditions (1) versus
not (0)

0.80 (0.40) 0.87 (0.34) 0.87 (0.34) 0.92 (0.26) 0.87 (0.34)

Pap test Ever had a Pap screen (1) versus not (0) 0.90 (0.41) 0.98 (0.16) 0.88 (0.32) 0.96 (0.20) 0.89 (0.29)

Mammogram Ever had amammogram (1) versus not (0) 0.38 (0.49) 0.45 (0.50) 0.56 (0.50) 0.75 (0.43) 0.45 (0.5)

Post-Reform Group, 1997–2012

Binge alcohol
drinking

Not drinking >30 drinks/month (1) or
drinking >30 drinks/month (0)

0.60 (0.49) 0.72 (0.45) 0.63 (0.48) 0.80 (0.40) 0.63 (0.48)

Smoking Not smoking tobacco (1) or smoking (0) 0.69 (0.46) 0.83 (0.38) 0.75 (0.43) 0.85 (0.35) 0.75 (0.43)

Days of good mental
health

Fraction of days per month with good
mental health

0.83 (0.30) 0.90 (0.23) 0.87 (0.27) 0.92 (0.22) 0.88 (0.25)

Medical access Access to a regular doctor or clinic (1)
versus not (0)

0.66 (0.48) 0.79 (0.40) 0.76 (0.43) 0.89 (0.32) 0.76 (0.43)

Able to afford doctor
visit

Able to see a doctor despite cost for
medical conditions (1) versus not (0)

0.76 (0.43) 0.87 (0.34) 0.86 (0.35) 0.92 (0.27) 0.87 (0.34)

Pap screen Ever had a Pap screen (1) versus not (0) 0.89 (0.31) 0.98 (0.15) 0.89 (0.31) 0.97 (0.18) 0.90 (0.28)

Mammogram Ever had amammogram (1) versus not (0) 0.39 (0.49) 0.47 (0.50) 0.67 (0.47) 0.84 (0.36) 0.47 (0.5)

Abbreviation: SD, standard deviation.
a The synthetic control group refers to a population constructed by weighting the other 3 control groups to match not only pre-intervention health

outcome distributions but also characteristics among the intervention group, as described in the Methods section. Hence, the group is not simply

designed to match the distribution of pre-intervention outcomes from the intervention group. All health metrics are scaled from 0 (worst score, e.g.,

tobacco smoking) to 1 (best score, e.g., not smoking). “Days of goodmental health” refers to a survey question in which participants were asked how

many days in the past 30 days they felt that they had good mental health; we expressed the outcome metric here as a fraction. Note that the group

means and standard deviations presented here were calculated using survey sampling weights to account for differential probabilities of sampling

and response among demographic groups but are not corrected for covariates or secular trends, whereas the estimates shown in Figures 1 and 2

include covariates and time trend corrections.
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using state of residence to incorporate the timing of imple-
mentation of TANF policies (Web Table 1). The same age
range was not used for every survey year because we wished
to track the population cohort of women who would have
been most affected by the PRWORA reforms over time; thus,
we studied 18–64-year-old women in 1997, 19–65-year-old
women in 1998, and so on. Following prior assessments of
other outcomes in the economics literature (7, 33, 36), our
model took the following form:

Yist¼ β0 þ β1Reformst þ β2Singlei þ β3Childi
þ β4ðSinglei × ChildiÞ þ β5ðReformst × SingleiÞ
þ β6ðReformst × ChildiÞ
þ β7ðReformst × Singlei × ChildiÞ þ β8γs
þ β9γt þ β10Zist þ εist

ð1Þ

where for individuals iwho live in state s in calendar year t, Y
represented the health outcome; Reform was an indicator var-
iable for whether the woman lived in a state with a waiver or
TANF in effect in year t (Web Table 2); Single was an indi-
cator variable for whether thewomanwas single (1) ormarried
(0); Child was an indicator variable for whether the women
had a child (1) or not (0); and Z was a vector of control vari-
ables, including age, age squared, race/ethnicity (non-Hispanic
white, non-Hispanic black, Hispanic, and other), educational
level (less than high school or high school or greater), and
health care insurance coverage status (insured or uninsured).
We included state fixed effects (γs) to remove long-term
state-specific differences, year fixed effects (γt) to remove
common changes that occurred in all states in the same year
(i.e., national tax credits, minimum wage changes), an inter-
action term between Single and Child to remove long-term
differences unique to the population of single mothers, and
interaction terms between Reform and Single and Reform
and Child to remove unmeasured factors correlated to welfare
reform (i.e., labor market conditions) that could affect health
differently among the studied populations. The key DDD pa-
rameter is β7, which isolates the association between welfare
reform and health specifically among single mothers as com-
pared with all of the other groups, net of the control variables.
In other words, this is an intention-to-treat analysis that does
not provide the effect of removal from TANF on affected per-
sons but rather studies the overall associations between wel-
fare reform and health among the population of single
mothers as compared with other groups.
Before model estimation, we tested all regressions for the

following model assumptions: 1) that intervention and con-
trol groups shared common trends in the outcome slopes in
pre-reform years and 2) that no deviations in the year before
the reforms occurred as compared with previous years (which
might indicate that the intervention group changed behavior
in anticipation of the pending legislation). We additionally
conducted subgroup analyses by employment status, expect-
ing that the associations between welfare reforms and health
would be strongest for the employed group who experienced
work-related stressors.
For model estimation, we applied the svyset and subpop

commands in Stata, version MP-13 (StataCorp LP, College

Station, Texas) to account for differential sampling and non-
response through the application of sampling weights. All
models were estimated with robust standard errors to account
for potential heteroscedasticity.

Synthetic control analysis. Even though the DDD model
attempts to control both time-varying and time-invariant dif-
ferences among the groups, it is limited by potential bias in
the estimation of parameters that can result from serial auto-
correlation, as well as from misestimation of secular trends
when time series have few pre-intervention time periods
(54). Hence, we repeated our analysis using synthetic con-
trol analysis (37), which constructs a statistical control
group by weighting members of the available control groups
to closely match the pre-reform health outcomes of the in-
tervention group. As opposed to propensity score matching,
which matches based on individual characteristics, the syn-
thetic control approach also weights the control groups by
pre-intervention health outcome metrics to match the pre-
intervention health outcome trajectory of the treatment pop-
ulation (37).
Specifically, given treated group J = 1 (single mothers),

J = 2 . . . N possible control groups (married mothers, single
nonmothers, andmarried nonmothers), and yit as the outcome
of the group i at time t, wewish to estimate y12 �

PN
J¼2 wJyJ2;

which is the difference between the observed outcome in
group 1 and a counterfactual outcome constructed from the
other groups after the introduction of the policy. We choose
weights wJ to minimize ðy11; x1Þ �

PN
J¼2 wJðyJ1; xJÞ; or the

difference in observed outcomes between the treated and
weighted control groups before the intervention, where xJ
are observable characteristics predictive of the outcome
(37). As shown in a formal proof (37), the factor-weighting
method matches the time-varying pre-intervention exposed
population’s observed health outcomes, as well as a set of
their time-varying observed covariates not affected by the in-
tervention (e.g., distributions of demographic characteris-
tics). Such pre-intervention can only occur if it also holds
that time-varying unobserved confounders are equally dis-
tributed among the exposed and synthetic control groups. If
the weighting method above produces a better match in ob-
served outcomes between the treated and control group
than does the DDD approach, the synthetic control method
can be less biased even if the data are autocorrelated and
only available for short pre-intervention periods (37).
The Stata package “synth”was used to perform theweight-

ing. The predictors of each outcome included the level of
each health outcome variable in each group J in the years be-
fore the PRWORA legislation (e.g., the rate of binge alcohol
consumption in each group), age and age squared, race/
ethnicity, educational level, and health care insurance status
(55, 56). Table 1 details the results of the weighting process
and the distribution of outcomes among the exposed popula-
tion and the synthetic control group.
We also conducted a placebo analysis in which we esti-

mated the change in health outcomes among each of the 3 con-
trol groups (married mothers, single nonmothers, and married
nonmothers) when repeating the synthetic control analysis and
treating each control population as if they were an intervention
population—a falsification test to check for spurious associa-
tions between welfare reform and health outcomes.
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RESULTS

DDD analysis

TANF reforms were associated with worsening of several
healthmetrics among singlemothers comparedwith changes in
health outcomes amongmarriedmothers, single nonmothers, or
marriednonmothers,netof thecovariates included inequation1.
As shown in Figure 1, the reforms were associated with a 4.0-
percentage-point (absolute, not relative) increase in the proba-

bility of binge drinking among singlemothers (95% confidence
interval (CI): 0.9, 7.0, from a baseline probability of 33%), a
2.4-percentage-point decrease in the probability of being able to
afford medical care among single mothers (95% CI: 0.1, 4.8,
from a baseline probability of 80%), a 0.8-percentage-point de-
crease in the probability of cervical cancer screening among
single mothers (95% CI: 0.6, 2.3, from a baseline probability
of 90%), and a 0.8-percentage-point decrease in the probability
of breast cancer screening among single mothers (95% CI:
−2.8, 1.3, from a baseline probability of 38%). The associa-
tions of welfare reforms with tobacco smoking, mental health,
and access to medical services among single mothers were also
negative, but with wide confidence intervals that included both
harmful and slightly beneficial coefficients (Figure 1).
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Figure 1. Welfare reforms and health outcomes among single moth-
ers in the Behavioral Risk Factor Surveillance System, 1993–2012.
The Figure presents the estimated percentage-point change in health
status of single mothers associated with the 1996 welfare reforms
using both a difference-in-difference-in-differences model (triangles)
and a synthetic control estimation method (squares). The difference-
in-difference-in-differencesmodel expressed in equation 1 corrects for
pre-existing secular trends in health, as well as unmeasured time-
invariant and time-varying confounders between the single mothers
and “control” groups (marriedmothers, single nonmothers, andmarried
nonmothers). The synthetic control method compares single mothers
with a control group constructed by weighting members of the less af-
fected groups (married mothers, single nonmothers, and married non-
mothers) to better match the health characteristics of single mothers
prior to welfare reforms in order to strengthen the quality of inferences
when there is no single ideal control group. The y-axis reflects a percent
change in probability of a health outcome; negative results reflect wors-
ening health; that is, single mothers experienced a 4-percentage-point
(absolute, not relative change) lower chance of safe alcohol drinking in
association with the welfare reforms, per the difference-in-difference-in-
difference model. Outcomes are defined in Table 1. See Web Table 4
for coefficients. Bars, 95% confidence intervals.
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Figure 2. Welfare reforms and health outcomes among employed
(triangles) and unemployed (squares) single mothers in the Behav-
ioral Risk Factor Surveillance System, 1993–2012. Data are based
on difference-in-difference-in-differences specifications. The Figure
presents the estimated association between the 1996 welfare reforms
and the change in health status of single mothers by employment
status, using a difference-in-difference-in-differences model. The dif-
ference-in-difference-in-differences model expressed in equation 1
corrects for pre-existing secular trends in health, as well as unmea-
sured time-invariant and time-varying confounders between the single
mothers and “control” groups (married mothers, single nonmothers,
and married nonmothers). The y-axis reflects a percent change in
the probability of a health outcome; negative results reflect worsening
health; that is, employed single mothers experienced a 3-percentage-
point (absolute, not relative) lower chance of safe alcohol drinking in
association with thewelfare reforms. Outcomes are defined in Table 1.
See Web Table 5 for coefficients. Bars, 95% confidence intervals.
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Results from our subgroup analysis, however, did not sup-
port our a priori stress-based hypothesis that the associations
between the welfare reforms and health would be strongest
among the employed group. As shown in Figure 2, the results
were mixed between the unemployed and employed groups;
overall, the unemployed group experienced more consis-
tently worse health outcomes, although the confidence inter-
vals of the association between welfare reform and health
outcomes overlapped between the unemployed and em-
ployed groups.

Synthetic control analysis

Using the synthetic control method, we found that the as-
sociations between welfare reform and health outcomes anal-
ysis were in the same direction as the standard DDD estimates
(i.e., associations between the welfare reforms and worse
health outcomes). However, as shown in Figure 1, the syn-
thetic control method estimated larger associations between
the welfare reforms and the health outcomes, which suggests
that the limitations of the DDD model (bias towards the null)
might have blunted the estimated associations between re-
forms and some adverse health outcomes in the standardDDD
analysis as compared with the synthetic control analysis. In
particular, the largest differences between the DDD model
and the synthetic control estimates were for the associations
between welfare reforms and 3 outcomes: tobacco smoking,
access to medical care, and ability to afford medical care.
Using the synthetic control model, welfare reform was asso-
ciated with a 8.8-percentage-point increase in the probability
of tobacco smoking among single mothers (95%CI: 6.8, 10.8,
compared with a DDD estimate of 0.6), a 10.7-percentage-
point decrease in the probability of having access to medical
care among single mothers (95% CI: 1.9, 19.5, compared
with a DDD estimate of 2.4), and a 10.8-percentage-point de-
crease in the probability of being able to afford medical care
among single mothers (95% CI: 5.7, 15.8, compared with a
DDD estimate of 2.4; Figure 1). The synthetic control esti-
mates were found to be robust in placebo analysis, which
suggests that the observed coefficient estimates from the
synthetic control model were unlikely to be due to chance
(Web Table 3).

DISCUSSION

The largest set of welfare reforms in US history, the reforms
of the mid-1990s, have generally been viewed as successfully
shifting persons from welfare to work and increasing incomes
(12). In the present study, we found generally adverse asso-
ciations between the reforms and health outcomes when
using multiple analytic approaches. The reforms were most
consistently associated with increases in binge drinking and
decreases in medical access and preventive health care utili-
zation among single mothers as compared with less affected
women. Our findings are consistent with concerns that the re-
forms may have increased stressors (financial, time-related,
and psychological) associated with poor health outcomes (57).
Results from our subgroup analysis by employment status
were consistent with the theory that exclusion from work and
work-related income could have been as much a determinant

of health effects of welfare reforms as was work-related stress
(40). Alternatively, because women who did not find work
experienced worse outcomes (except for access to medical
care) than did those who found work, those who found work
may have remained in good health except for the challenge of
fitting in medical visits around work schedules, whereas
those who remained unemployed may be a particularly neg-
atively selected group of mothers manifesting the poorest be-
havioral and mental health features.
Unlike in prior econometric assessments, our use of syn-

thetic control methods allows us to generate a more ideal
control group than is typically available for assessments of
welfare policies, given that there is no natural control group
for the most affected population. Our results from the syn-
thetic control analysis were generally stronger (showing
more adverse associations with welfare reforms) than those
from a more classic DDDmodel; the latter is known to be po-
tentially biased when time trends are affected by serial auto-
correlation, as is the case with many health measures (54).
Notably, our results were also based on a long-term analysis
of a reform that occurred nearly a decade ago. The economic
expansion in the later years of Bill Clinton’s presidency
might have masked the (potential) deleterious impacts of
welfare reforms over the short-term, whereas our longer
follow-up periods offer more insight into complex long-term
effects. Furthermore, the findings were based on models that
incorporated health care insurance status as a control variable,
which suggests that insurance could not fully explain the
findings.
The design and measurement challenges of providing rig-

orous effect estimates of large-scale social reforms shaped
aspects of our study but entailed some limitations. First,
our coefficients represent the average association after 1997
and therefore cannot address short-term (i.e., 1998) versus
long-term (i.e., 2012) responses to welfare reform. Not know-
ing exactly which women participated in the AFDC program
and were no longer in the TANF program means principally
that we cannot know for certain that other large federal policy
changes implemented simultaneously with PRWORA did
not explain the associations we observed. Second, our choice
of the BRFSS data set provides us with large-scale data from
a nationally representative sample, yet it has only 3 years of
data collected before the policy change compared with 16
years of data collected after. Because it is a telephone survey,
it also may not reach the most affected populations. The
BRFSS also lacks consistent details about work conditions
(i.e., part time versus full time employment), age of children,
and income sources, providing limited insights into the
mechanistic pathways linking welfare reform to health out-
comes. Further analysis of longitudinal data might assist in
overcoming these limitations. Longitudinal follow-up studies
of randomized cash assistance reform trials have suggested
that mortality may increase from specific PRWORA-like
work provisions, but these studies tested welfare changes
that differed from the final PRWORA reforms instituted
nationwide (58).
No single study can conclusively establish the overall

health consequences of PRWORA. Our study suggests that
PRWORA reforms may have harmed some aspects of the
health of women affected by them, despite economic benefits

536 Basu et al.

Am J Epidemiol. 2016;183(6):531–538

http://aje.oxfordjournals.org/lookup/suppl/doi:10.1093/aje/kwv249/-/DC1


from the program. Further insights are needed into which el-
ements of work-generating and income-generating programs
are indeed “healthy” and which may be detrimental to health,
particularly when administered through large federal pro-
grams that are the major safety net for vulnerable populations.
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