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ABSTRACT

We study the impact of a medical breakthrough (HAART) on domestic violence and illicit drug use
among low-income women infected with HIV. To identify causal effects, we assume that variation
in women's immune system health when HAART was introduced affected how strongly their
experience of domestic violence or drug use responded to the breakthrough. Immune system health
is objectively measured using white blood cell (CD4) counts. Because the women in our sample
were informed of their CD4 count, it is reasonable to assume they react to it. Using this
identification strategy, we find that HAART introduction reduced domestic violence and illicit drug
use. To explain our estimates, we treat health as a form of human capital and argue that women
with more human capital face stronger incentives to make costly investments with future payoffs,

such as avoiding abusive partners or reducing illicit drug use.
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1 Introduction

Domestic violence is tragic, rampant, and costly. In the U.S., there are about 4.5 million
instances of domestic violence each year, and about 22% of women will be physically assaulted
by an intimate partner at least once in their lives (Tjaden and Thoennes, 2000). The annual
cost of domestic violence — including direct medical expenditures and losses to productivity

— is estimated at $5.8 billion[]]

Counting productivity losses as well as direct healthcare expenditures highlights two im-
portant relationships. The first is the well-established relationship between domestic violence
and poor labor market outcomes. This relationship reflects how factors such as low educa-
tion or drug abuse can increase the likelihood of violence and simultaneously discourage
successful employment. Previous literature has shown that it also reflects causality in both
directions. Abuse can deter human capital accumulation or undermine a woman’s success
at work, and women with few resources, poor labor market prospects or low earnings have
fewer options outside violent partnerships (Browne et al.; [1999; |Swanberg and Macke, 2006}
Aizer| 2010).

Less understood is the relationship between health and domestic violence. Poor health
and chronic illness have been shown to be associated with abuse, once again reflecting how
underlying factors (e.g., lack of education and drug abuse) contribute to both (Black et al.|
2011). Mechanically, this relationship is also causal, at least in one direction: violence, by
its nature, potentially damages health. However, scant attention has been paid to the causal

effect of health on a woman’s likelihood of suffering abuse.

This paper studies the impact of the introduction of a breakthrough medical innovation,

Highly Active Anti-Retroviral Therapy (HAART), on domestic violence among a sample of

'Further costs accrue through spillover effects in classrooms (Carrell and Hoekstra, 2010), intergener-
ational persistence (Pollak, [2004), emotional duress and compromised quality of life. The above estimate
also does not include costs to the justice system or social services and so $5.8 billion is probably a gross
under-estimation of the true economic costs of domestic violence.



women who are infected with HIV (HIV-positive, henceforth HI V+)E| A threshold question
is why we might expect HAART to reduce violence. As we explain below, our analysis
focuses on women who were HIV+, but not yet symptomatic. For these women, HAART
lengthened expected lifespans, which incentivized them to make costly upfront investments
with future payoffs. In our analysis, we treat the avoidance of domestic violence, including
exiting an abusive relationship, as such an investment. While the benefits are obvious,
the immediate costs of avoiding domestic violence may include temporary homelessness or
escalated threats of physical harm when a woman attempts to leave an abusive partner.ﬂ
More broadly, we view health as a form of human capital that not only increases longevity,
but also improves the quality of life and increases labor market productivity (Grossman),
1972; |Becker| 2007)). Viewed in this way, HAART enhanced women’s expected future well-
being and economic resources, such as income, further improving options outside of violent
partnerships. Following similar logic, we assess the effect of HAART on another investment
with upfront costs and future payoffs: reducing use of illicit drugs. Upfront costs include
withdrawal symptoms and depression, while benefits include better future health and fewer
barriers to employment. Consistent with the view that a medical innovation can incentivize
these types of investments, we find that HAART led to decreases in both domestic violence

and illicit drug use among HIV+ women.

Our study uses data from a longitudinal study, the Women’s Intra-Agency HIV Study
(henceforth, WIHS), which provides rich information on health, sociodemographic charac-
teristics, domestic violence and illicit drug use. Women in the sample are predominantly
black and report lower income and educational attainment than average U.S. women. This

is an appropriate sample for our study since U.S. women with these characteristics are dis-

2HIV stands for Human Immunodeficiency Virus. Without treatment, a newly infected HIV+ individual
lives an average of 11 years. There is no vaccine or cure for HIV, but HAART is the current standard
treatment. In general, 1996 is marked as the year when two crucial clinical guidelines that comprise HAART
came to be commonly acknowledged. First, protease inhibitors (made widely available towards the end of
1995) would be an effective HIV treatment. Second, several anti-retroviral drugs taken simultaneously would
vastly increases survival rates of HIV+ individuals. HAART transformed HIV infection from a lethal to a
chronic condition (Yeni, [2006).

3Zorzal (1991) provides evidence that fleeing domestic abuse is a key cause of homelessness among women.



proportionately affected by HIV (Pellowski et al.| 2013)E| Moreover, three key features of
HIV make it an appropriate setting for our study. First, the severity of HIV infection coupled
with the effectiveness of HAART resulted in effect sizes large enough to detect the nuanced
causal effects of a medical innovation on domestic violence and drug use. Untreated HIV
leads to immune system deterioration (known as AIDS) after which fairly routine infections
cause grave symptoms, illness and deathﬁ HAART effectively transformed HIV infection
from a virtual death sentence into a manageable, chronic condition, reducing mortality rates
by over 80% within two years of its introduction (Bhaskaran et al. 2008)@ Second, the
introduction of HAART was unanticipated, providing a quasi-experiment that allows us to
identify causal effects of a positive shock to health. Third, we observe an objective, time-
varying, continuous measure of immune system health — the CD/j count, defined as the
number of white blood cells per cubic millimeter of blood. Crucially, women participating
in the study are informed of their CD4 count and can therefore respond to it. We exploit

this to develop our identification strategy.

To identify causal effects of HAART on domestic violence and illicit drug use, we could
simply compare HIV+ women before and after the introduction of HAART. However, this
approach could confound the causal impact of HAART with other secular trends unre-
lated to the introduction of HAART. Instead, we estimate causal effects using differences-
in-differences, comparing women with similar physical symptoms, but differences in their
pre-HAART CD4 countsﬂ Our treatment and control groups allow us to test our hypothe-

sis that longer expected survival incentivizes costly upfront investments. This implies that

4In 2014, there were almost one million individuals with HIV in the United States, and about 230,000
were women (CDC| [2015)).

5 AIDS stands for Acquired Immunodeficiency Syndrome.

6Because of the effectiveness of HAART and the severity of HIV, the take-up of HAART was quite fast.
For our sample of HIV+ women, over 55% had taken HAART within two years of the introduction and over
70% had within three years.

7 An alternative approach would be to focus solely on women who actually use HAART, though medication
choice is endogenous. In results available from the corresponding author, we show that HAART usage reduces
violence if we use HAART introduction as an instrumental variable for HAART usage. One benefit of our
approach is that we do not focus exclusively on users, so we can capture how introduction of HAART affected
non-users through changes in expectations of future health induced by HAART introduction.



HAART should lead to relatively large shifts in such investments among women with lower
pre-HAART CD4 counts. Following this logic, our treatment group consists of HIV+ women
who, prior to HAART introduction, exhibited CD4 counts low enough that medical guide-
lines suggest they commence treatment. Our control group consists of women with higher
CD4 counts, whose immune systems had not yet begun to decline; these women faced longer
pre-HAART expected survival and thus smaller HAART-induced increases in their expected
survival f| A concern is that differences in CD4 counts between these two groups are endoge-
nous. To address this concern, we omit women from our treatment group with CD4 counts
that are so low that they might have already experienced the symptoms of compromised im-
mune systems (AIDS). Omitting these women helps to ensure that women in the treatment
group and control group are comparable: they are distinguished by a CD4 count cutoff, but

are similar on other dimensions, including a lack of physical symptoms.

Both our identification strategy and the conceptual framework we develop to explain
why HAART affected violence and drug use rely on the assumption that HAART affected
behavior by shifting incentives to make costly investments with future payoffs. However,
there is an important distinction between the two. Our identification strategy relies on the
assumption that HAART affected the incentives and, hence, the behavior of sicker HIV+
women relatively more than healthier HIV+ women. This assumption motivates our focus on
two groups of relatively similar women distinguished by a CD4 count cutoff. Our conceptual
framework suggests that all HIV+ women potentially respond to HAART, including the
healthier HIV+ women who comprise our control group, although they are predicted to
respond less than the less healthy HIV+ women who comprise our treatment group.ﬂ A
drawback of our identification strategy is therefore that we potentially miss some portion of

the true causal impact of HAART by including high-CD4 count women who were potentially

8Given how we construct them, an alternative description of the treatment and control groups might
be the “Sooner Potential Benefit Group” and the “Later Potential Benefit Group,” respectively. To avoid
unnecessarily introducing new terminology, we use the terms “treatment” and “control” groups.

9Indeed, women who were not infected with HIV, but who faced a high risk of infection, could have
responded to HAART if it improved expected health and survival conditional on becoming HIV+.



“treated” by HAART in our control group. This implies that our estimates of the impact of
HAART on domestic violence and drug use are likely to be biased downward, so we interpret

them as lower bounds of true causal effects.

Using the identification strategy described above, we show that HAART led to reductions
in domestic violence of roughly 15% for the treatment group relative to the control group.
We also assess the effect of HAART on the use of illicit drug use, in particular, cocaine and
heroin.m We show that the medical breakthrough we study led to decreases in illicit drug use
of about 15-20%. Our results are robust when considering domestic violence and the use of
heroin. Our cocaine results are weaker and sensitive to the specification and therefore must be
interpreted with caution. More broadly, and because we focus on women without symptoms,
our findings provide support for the following claim: health innovations can affect people
not only by making them feel better (e.g., by reducing their physical symptoms), but also by
improving their expected future health, which incentivizes them to make costly investments.
On this point, our work relates to Oster et al.| (2013), who provide another example of how
individuals’ investments in their own human capital respond to new information about their

future health even in the absence of discernible change in their immediate health.

After providing evidence that HAART introduction substantially reduced violence and
illicit drug use, we turn to exploring mechanisms. First, we investigate whether HAART
affected violence and drug use independently or affected one of these solely through its effect
on the other. Though it is difficult to say definitively with the data we have, we provide
some evidence that HAART affected both outcomes even after we control for the correlation

between domestic violence and drug use via joint estimation.

Second, we examine whether our results are explained by contemporaneous changes in

mental health (measured as depressive symptoms) or physical symptoms (measured as phys-

10We focus on these two drugs since they are frequently used by women in our sample. Cocaine includes
both powdered and “crack” cocaine and belongs to a broader class of drugs known as stimulants. Another
set of stimulants is methamphetamines, but less than 1% of women in our sample use it. Heroin is an opioid,
a class that includes other drugs, such as oxycontin and illicit methadone, also used by few women in our
sample. Our results are robust to including larger sets stimulants or opioids in our analysis.



ical ailments, such as fever, night sweats and weightloss, associated with AIDS). While
treatment group women exhibited relatively large increases in CD4 count, they did not ex-
perience relatively large improvements in their mental and physical health due to HAART.
These findings show that the impacts of HAART we estimate on domestic violence and drug
use are not attributable to immediate improvements in mental or physical health, but to

better expected health and longer expected lifespansﬂ

Third, we explore whether the effect of HAART on violence and drug use can be explained
by changes in labor market outcomes. We show evidence of increases in employment among
women in the treatment group relative to the control group after the introduction of HAART.
Improvements in labor market outcomes are consistent with the view that HAART led to
an upward shift in expected health, which in turn improved women’s outcomes on a variety

of dimensions, including violence, drug use and employment.

This study is the first to establish that actual or expected health improvements due to
a medical innovation can reduce domestic violence. We find that interventions that improve
women’s health or otherwise augment their human capital can reduce both domestic violence
and illicit drug use. The potential policy relevance of our findings is amplified by the fact
that it is not always clear which policies most effectively reduce these behaviors. In the case
of domestic violence, for example, there have been large declines over time, which are not yet
fully understood (Black et al., 2011). Earlier work has suggested that increases in women’s
earnings relative to men’s have contributed to this decline, which implies a role for women’s
labor market human capital (Aizer, 2010)H We are cautious about extrapolating our results
to other types of health shocks since HIV is a specific chronic condition and the introduction

of HAART was an unusually large and abrupt pharmaceutical innovation. However, the

"Findings are also in line with the logic behind our identification strategy that compares women with a
similar lack of symptoms, but different underlying CD4 counts, which would suggest that HAART should
have relatively larger effects on CD4 counts but not on symptoms.

12Qther recent work, however, has shown evidence that increased compulsory education actually increased
psychological violence in Turkey (Erten and Keskin, 2018). While puzzling, this result is consistent with
Anderberg and Rainer| (2013), who provide theory and evidence of a non-monotonic relationship between
the wage gap and intra-partnership violence if an abusive man attempts to sabotage his partner’s efforts to
achieve labor market success when market conditions improve for women.



introduction of HAART provides a unique opportunity to test whether a particular type of
exogenous increase in health human capital could also play a role in reducing violence and
illicit drug use.

The remainder of this paper is organized as follows: Section [2| introduces the data set
used in this project and presents a preliminary data analysis. Section [3| discusses how we
link health to domestic violence and illicit drug use, first conceptually and then empirically.
Section {4 presents our main econometric results concerning the effect of HAART on violence
and drug use. Section [5| examines some possible mechanisms explaining why better health
reduces violence and drug use. These mechanisms include reductions in physical symptoms
and depression and increases in employment. Section [6] speculates on the broader implica-

tions of our results and concludes.

2 Data

In this section, we introduce the data set we use in our analysis and discuss construction of

our analytic sample.

2.1 Data: The Women’s Inter-Agency HIV Study

We employ a unique data set from the Women’s Interagency HIV Study (WIHS). The study
was initiated to investigate the impact of HIV on women in the United States, and the sam-
ple was selected to include both HIV+ and uninfected or HIV-negative (henceforth: HIV—)
Women.[izl Women in the WIHS study are predominately black and low-income and exhibit
low levels of education. This reflects efforts to create a sample of women who are represen-
tative of women with HIV. Participants were recruited from a variety of venues, including:
HIV primary care clinics, hospital-based programs, research programs, community outreach

sites, women’s support groups, drug rehabilitation programs, HIV testing sites and referrals

13Though not included in most of our analyses, HIV— women are examined for a test of validity.



from enrolled participants (Barkan et al., |1998). The study began in 1994, and a second
cohort was added to the sample in 2001-2002. Each woman in the sample was enrolled in
one of six clinical consortia, located in: Bronx/Manhattan, New York; Washington, DC; San
Francisco/Bay Area; Los Angeles/Southern California/Hawaii; Chicago, IL; and Brooklyn,
New York. Semi-annual interviews are ongoing. Women were compensated for participation
with monetary remuneration, gift packs, bathing and laundry facilities, meals, transporta-
tion and access to dental care at some sites. In addition, services such as HIV counseling,
health assessments, health education and referral to clinical trials, primary care and social

services were provided. For more information on the WIHS, see Barkan et al. (1998)E

The WIHS data set is well-suited for use in assessing the causal effect of medical innova-
tion on domestic violence and illicit drug use. First, because the WIHS started interviewing
women in October 1994, before HAART became widely available in late 1996, we observe
women before and after the unanticipated medical innovation and can compare women based
upon their pre-treatment characteristics. For women in our main analysis, there were about
four visits before the introduction of HAART. Second, there was an additional cohort added
in 2001-2002, after the introduction of HAART. Although not included in our main sample,

we use this additional cohort in a series of robustness checks to assess the potential effects

4Data in this manuscript were collected by the Women’s Interagency HIV Study (WIHS). The contents
of this publication are solely the responsibility of the authors and do not represent the official views of
the National Institutes of Health (NTH). WIHS (Principal Investigators): UAB-MS WIHS (Michael Saag,
Mirjam-Colette Kempf, and Deborah Konkle-Parker), U01-AI-103401; Atlanta WIHS (Ighovwerha Ofotokun
and Gina Wingood), U01-AI-103408; Bronx WIHS (Kathryn Anastos), U01-AI-035004; Brooklyn WIHS
(Howard Minkoff and Deborah Gustafson), U01-AI-031834; Chicago WIHS (Mardge Cohen), U01-AI-034993;
Metropolitan Washington WIHS (Mary Young), U01-AI-034994; Miami WIHS (Margaret Fischl and Lisa
Metsch), U01-AI-103397; UNC WIHS (Adaora Adimora), U01-AI-103390; Connie Wofsy Women’s HIV
Study, Northern California (Ruth Greenblatt, Bradley Aouizerat, and Phyllis Tien), U01-AI-034989; WIHS
Data Management and Analysis Center (Stephen Gange and Elizabeth Golub), U01-AI-042590; Southern
California WIHS (Alexandra Levine and Marek Nowicki), U01-HD-032632 (WIHS I - WIHS IV). The WIHS
is funded primarily by the National Institute of Allergy and Infectious Diseases (NIAID), with additional
co-funding from the Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD), the National Cancer Institute (NCI), the National Institute on Drug Abuse (NIDA), and the
National Institute on Mental Health (NIMH). Targeted supplemental funding for specific projects is also
provided by the National Institute of Dental and Craniofacial Research (NIDCR), the National Institute
on Alcohol Abuse and Alcoholism (NIAAA), the National Institute on Deafness and other Communication
Disorders (NIDCD), and the NIH Office of Research on Women’s Health. WIHS data collection is also
supported by UL1-TR000004 (UCSF CTSA) and UL1-TR000454 (Atlanta CTSA).



of participation in the study. Simply participating in WIHS can be beneficial to the partic-
ipants, and we use the additional cohort to separate the effect of being a WIHS participant
from the effect of medical innovationE] Third, the data includes a rich set of behavioral,
socio-demographic and health variables. Information is elicited on employment, income,

housing, relationship and marital status, sexual behaviors, illicit drug use, and medication
use [

To quantify health, we use a standard measure of immune system functionality, CD4
count, defined as the number of white blood cells per mm? of blood. CD4 count is measured
using plasma samples, which are collected by medical professionals. Thus, the health measure
that we use is objective rather than self-reported. Importantly, after each measure was
taken, study participants were informed of their CD4 count. For healthy HIV— individuals,
average CD4 counts range between 500 and 1,500. For HIV+ individuals, lower counts
indicate that immune system deterioration has commenced, with counts below 200 signaling
high susceptibility to common illnesses (a condition known as AIDS). Guidelines recommend
starting HAART as CD4 counts decrease, generally once the CD4 count reaches 350 (Mocroft
and Lundgren, 2004; AIDSinfo 2014). Monitoring CD4 cells allows individuals to track
their immune system health, with lower CD4 reflecting a weaker immune system, sometimes
known as immunosuppression. For example, a woman with a CD4 count of 400 is extremely
unlikely to experience symptoms of immunosuppression, but because she has been told her
CD4 count, she is likely to be aware that her immune system health has begun to decline
and that her chances of long-run survival are therefore lower than those women whose CD4
count is still within the 500-1500 range typical among HIV— women.

Our measure of domestic violence indicates whether women reported experiencing any
of three forms of violence in the six months prior to their interview: physical abuse, sexual

abuse, or coercion by an intimate partner or spouse. These data are thus uniquely rich

I5Results of this robustness check are discussed further in Section
16 Although we observe whether the participants are in a relationship, we do not observe the length of the
relationship.



in including several forms of violence and not just one or two. We classify the woman as
having experienced coercion if a partner threatened to hurt or kill her or prevented her from
leaving or entering her home, seeing friends, making telephone calls, getting or keeping a
job, continuing her education, or seeking medical attention. Moreover, we do not require
that women report being in a relationship in order to report domestic violence. Indeed,
many women report not being in a relationship at visits ¢t and ¢ 4+ 1 and also report violence
between the same two visits. This might occur if a woman has a short-term intimate partner
who abuses her. Because we do not condition experiencing domestic violence on being in
a relationship, we bypass problems that arise if HAART affected selection into a long-term

partnership such as marriage or cohabitation.

2.2 Construction of the Analytic Sample

The main analytic sample includes all women from the first WIHS cohort who were HIV+
and answered questions about outcomes including domestic violence, illicit drug use and
employment, as well as all of the controls that we include[”"] The first cohort of the WIHS
data set includes 2,071 HIV+ women who participated in the study for up to 33 visits,
between October of 1994 and April of 2010. This amounts to 47,149 person-visits. Starting
in the 10th visit, however, questions about domestic violence were only asked every other
visit. Once we account for the change in timing of domestic violence questions, we are left
with 2,065 individuals and 30,135 person—visitsE-] Second, we drop from our analytic sample
53 women who were in the study for just one visit before their death. Additionally, for women
who died during the study period, the last “visit” is a record of their death; when we drop
these “visits,” we are left with 2,012 individuals and 29,492 person-visits. Third, we trim

observations that are missing basic information such as date of visit, CD4 count before the

17See Section [4] for a list of controls.
18For outcomes that were asked every visit, we follow the same steps for trimming our data, but also
include the odd numbered visits greater than ten.

10



introduction of HAART, or age, leaving us with 23,215 observations from 1,995 individualsﬂ
Last, we trim observations that are missing information about domestic violence, drug use,
employment, income or relationship status, leaving us with 13,948 person observations from
1,055 individuals.@ Although we use an unbalanced panel, 73% of our sample stayed in the
study for all 33 Visits.ﬂ

A legitimate concern is the large number of missing observations. Reassuringly, we do
not find evidence that observations are missing differentially for treatment versus control
groups. To evaluate whether individuals are non-randomly missing from our sample, we
perform two main tests. First, we show that demographics, being in the treatment group,
and experiencing violence pre-HAART are not related to the likelihood of leaving the sample
or the number of visits that one stays in the sample. We construct an indicator variable
for ever leaving the sample and estimate logit regressions where the outcome is leaving the
sample for any reason and explanatory variables are being in the treatment group, race, age,
site of visit, and experiencing violence pre-HAART. No controls are significantly correlated
with leaving the study. As a complementary test, we also regress the number of visits that
the woman stayed in the study and find no evidence that any control variable is correlated

with this outcome. Results from these estimates can be found in Appendix Table

In our second test, we also regress an indicator variable for missing each outcome (domes-
tic violence, cocaine use, heroin use, or employment) on race indicators, age, age squared, site
indicators, logged CD4 count, and an interaction between the treatment group and logged

CD4 count | The coefficient of the interaction term between the treatment group and logged

19This large drop happens mainly because the date of the visit is missing. Date of visit is necessary because
it indicates if HAART was available.

20When we impute missing variables, our results change very little. Thus, we choose to simply drop
observations that are missing information.

2'We include in our sample all women who are not missing information, including those who die during the
study. In a conservative robustness check, discussed further in Section [£:3] we re-run our analyses excluding
all women who die early in the study and find that our results do not change for most specifications. Given
these results, we do not believe that survival bias is driving our main empirical results. Excluding women
who die is effectively non-randomly removing individuals from our sample, i.e., we may be removing women
who are more likely to suffer domestic violence.

22To keep our sample size consistent, when CD4 count is missing, we impute the missing value and include

11



CD4 count will tell us if women from the treatment group exhibit patterns of “missingness”
that differ from the other women in the study. Women are included in this regression if
they made the first three trims of the data as described above. We focus on this subsample
because they are the women for whom we have information about basic sociodemographics.
While we do find that women who are less healthy in terms of a lower CD4 count are more
likely to be missing observations, as shown in Appendix Table [A2] the actual changes in
the probability of missing data for these outcomes are quite small. A 10% increase in CD4
count decreases the probability of nonresponse by roughly 0.2 percentage points. Further,
and more importantly, there is no difference between the treatment and control groups in
terms of how CD4 count affects the probability of having a missing outcome. Thus, we find
that, while health may affect the probability of an individual having a missing outcome, it

does not do so differentially across our treatment and control groups.

3 Conceptual Framework and Identification

Both our conceptual framework and our identification strategy rely on the assumption that
HAART shifted incentives to make investments with long-run payoffs. Still, it is important to
distinguish between the two. Our conceptual framework implies that HAART shifted incen-
tives for all HIV+ women, including women with high pre-HAART CD4 counts who comprise
our control group. Our identification strategy leverages the assumption that HAART shifted
the incentives of women with low pre-HAART CD4 counts more than it shifted the incentives
of those with high pre-HAART CD4 counts. Hence, pre-HAART CD4 counts did not govern
whether women responded to HAART, but rather how much they responded. Section
discusses our conceptual framework and Section our identification strategy. Section
presents summary statistics for our analytic sample, comparing the treatment to the control

group, and discusses external validity. Finally, Section provides evidence of the validity

an indicator in the regressions for imputation.

12



of our identification strategy.

3.1 Conceptual Framework

We begin with the premise that health is a form of human capital that not only extends
life, but also improves well-being and increases productivity (Grossman (1972). Women with
different levels of health therefore face different incentives to avoid violence or drug use.
Consider a woman in an abusive partnership or addicted to drugs. She could take a costly
step, such as leaving her abusive partner or getting off drugs, reaping the benefits in the
future. Since the costs of these actions are incurred in the present and the benefits accrue
in the future, we treat these actions as investments. Longer expected lifespans mean women
have a longer time to enjoy the benefits of these investments. Better health can also improve
productivity, which might also mean that women are further incentivized to leave abusive
partners or to stop using drugs so that they can return to work. In the context of HIV,
HAART extended the life and improved the health of HIV4+ women who were using the
treatment. We thus hypothesize that HAART, by improving expected health and longevity,

would lead to lower levels of illicit drug use and domestic violence among HIV+ women.

A potential problem with this conceptual framework is that it presumes that women have
some ability to control both violence and drug use. In the case of illicit drug use, addiction
may mean that women are unable to change their behavior even in the face of a strong shift
in incentives, such as a large positive health shock. Rooted in rational addiction (Becker
and Murphyl, [1988)), we assume that women make rational choices regarding their drug use,
weighing the benefits of continued use against the costs. This assumption is supported
by clinical evidence showing that illicit drug use is responsive to shifts in incentives (Hart

et al., 2000).@ Robins| (1993)), who documented the rapid recovery from heroin addiction

23For example, Hart et al.| (2000) report that regular cocaine users asked, in an experimental setting, to
choose between cocaine and payments to be made several weeks later (and who have no other access to the
drug until the following day) regularly opt for the delayed payment, especially when the amount of cocaine
they forgo is fairly small.

13



among Vietnam veterans upon their r