
Comparisons of HIV-Affected and Non-HIV-Affected Families
Over Time

Mary Jane Rotheram-Borus, PhD, Eric Rice, PhD, W. Scott Comulada, DrPH, Karin Best,
PhD, and Li Li, PhD
Affiliation (all authors except Rice): Semel Institute for Neuroscience and Human Behavior,
University of California, Los Angeles, U.S.A.; Rice: School of Social Work, University of Southern
California, Los Angeles, U.S.A..

Abstract
This study compares HIV-affected families and their non-HIV-affected neighbors’ behavioral
health outcomes and family conflict. To compare two groups from the same neighborhoods at four
points over 18 months, mothers with HIV (MLH) (N=167) and their school-age children (age 6 to
20) were recruited from clinical care settings in Los Angeles, CA and neighborhood control
mothers (NCM) without HIV (N=204) were recruited from modal neighborhoods. In addition,
children living at home who were 12 years and older were recruited. We assessed parenting
behaviors, family conflict, mental health, sexual behavior, substance use, and HIV-related health
behaviors over time. MLH perceived greater economic insecurity at baseline, less employment,
and involvement in romantic relationships. MLH reported more emotional distress and substance
use than NCM. MLH, however, reported lowered HIV transmission risk. The random regressions
indicated that MLH exhibited higher levels and became significantly less depressed and less
anxious over time than their non-HIV-affected neighbors. MLH also reported less initial family
violence and conflict reasoning than NCM; violence decreased and conflict increased over time
for MLH relative to NCM. Children of MLH decreased their marijuana use but hard drug users of
MLH increased their risk, over time, compared to children of NCM. Moreover, children of MLH
reported more internalizing behaviors than children of NCM. Even when compared to other
families living in the same economically disadvantaged communities, MLH and their children
continue to face challenges surrounding family conflict, and key behavioral health outcomes,
especially with respect to substance use and mental health outcomes. These families, however,
show much resilience and MLH report lowered levels of HIV transmission risk, their children
report no greater levels of HIV transmission risk and levels of family violence were lower than
reported by families in the same neighborhoods.
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Introduction
The challenges facing Mothers Living with HIV (MLH) have changed dramatically over the
last 20 years. Anti-retroviral medications (ARV) improve both the quality and the length of
life for MLH (Vittinghoff et al., 1999). The course of the disease has changed substantially.
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MLH must still manage health and mental health stressors related to HIV, stop sex and drug
use acts that potentially transmit HIV, and adhere to multiple medical regimens. Yet, these
challenges are similar to other chronic diseases (Simms, Higginson, & Harding, 2012;
Anderson, 2012).

HIV is concentrated among ethnic minority neighborhoods in America’s urban inner cities,
particularly African-American and Latino. In these neighborhoods, poverty and
discrimination heighten stress, potentially exacerbating the consequences of HIV (Brackis-
Cott, Mellins, Dolezal, & Spiefel, 2007). However, the course of the disease has changed so
substantially that the impact of HIV may be comparable to a range of other stressors
experienced by non-HIV affected mothers in the same neighborhoods.

We hypothesized that MLH and their children may experience more stressors than their
neighbors not living with HIV. Mothers living with HIV continue to experience many
challenges in making decisions about disclosure, sexual relationships, coping with stigma,
and parenting while ill (Armistead et al., 2001; Cederbaum, 2011; Ciesla & Roberts, 2001;
Morrison et al., 2002; Richardson et al., 2001; Remien et al., 2006; Yi et al., 2006). Their
children also face considerable stress, including living with their mother’s and their own
substance abuse, behavior problems (including early sexual debut), and children were less
likely to successfully achieve developmental milestones (Lee, Lester, & Rotheram-Borus,
2002; Mellins, Brackis-Cott, Dolezal, & Meyer-Bahlburg, 2005; Murphy, Marelich, &
Hoffman, 2002; Rotheram-Borus, Lee, Gwadz, & Draimin, 2001; Forehand et al., 2002;
Lester et al., 2006; Pilowsky, Zybert, Hsieh, Vlahov, & Susser, 2003; O’Sullivan, Dolezal,
Brackis-Cott, Traeger, & Mellins, 2005; Jones, Foster, Zalot, Chester, & King, 2007). The
advances and consistent funding obtained for HIV may have decreased these problems for
U.S. families, making HIV not the greatest challenge they face (Gunrung, Taylor, Kemeny,
& Myers, 2004). This paper aims to evaluate the adjustment of MLH and their children
compared to families not affected by HIV who live in similar neighborhoods to assess the
behavioral health and family dynamics of MLH and their children over time to assess the
continuing burden of living with HIV.

Methods
Institutional Review Board approval was obtained from all clinics used as recruitment sites
and voluntary informed consent was obtained from all MLH and their children. Two groups
of mothers aged 21 to 69 years were recruited from the same neighborhoods in Los Angeles
County between January 2005 and October 2006: 1) MLH and their school-age children,
and 2) mothers without HIV and their school-age children.

MLH were recruited after being approached in clinic waiting rooms (n=7 medical settings),
being referred by providers or peers to study staff, approaching members of the study staff
after presentations to support groups, or after reading promotional posters/flyers posted at
participating agencies. Referring healthcare providers secured consent to contact potential
participants.

MLH were eligible for recruitment if they were mothers or primary female caregivers of at
least one child between the age of 6 and 20 years and were enrolled in HIV-related clinical
care. Of the 358 eligible MLH (Figure 1), 94% completed the baseline interview (n=339)
(refusal rate: 6%). Only children over the age of 12 were invited to participate in the study,
and 259 of their school-age children, aged 12 to 20 years, were enrolled. In prior work, we
discussed in detail the challenges and lessons learned in recruiting MLH into behavioral
interventions in Los Angeles (Rice, et al., 2009).
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Randomization was conducted immediately following the baseline interview by telephoning
a central data coordinator. In this article, we only included the MLH and their children who
were randomized to the control condition (n=167 MLH; n=120 children). We have
previously reported on the efficacy of the randomized controlled trial (RCT) in which the
MLH participated (Rotheram-Borus et al., 2012).

As depicted in Table 1, the MLH who were recruited from clinical settings were primarily
women of color, living in low income neighborhoods, who were struggling financially. In
order to create an appropriate case-control group of women, the neighborhood control
mothers (NCM) were recruited using street-intercept surveys. After 25% of the MLH sample
was recruited, their addresses were mapped. Based on MLH address clustering, five modal
neighborhoods were identified (Lester et al., 2010). Neighborhoods varied in ethnicity and
socioeconomic status, based on census data. In these neighborhoods, screening and
recruitment were conducted by systematically approaching women who did not appear
elderly as they entered or left the grocery store. Women were asked whether they were over
18 years of age and a caretaker of at least one child between the ages of 6 and 20 years old.
All eligible women were invited to participate in the study (n=379), yielding a baseline
sample of 204 NCM who were assessed (refusal rate: 54%). Again, only children 12 years or
older were invited to participate, and 160 of children aged 12 to 20 years did so. Thirteen
children aged 14 to 19 from 6 NCM were enrolled in the study without their mother’s
participation, but with parental consent. No NCM self-identified as HIV-positive.

Retention
Most mothers (67%) and their adolescents (66%) were assessed across all four time points.
Follow-up rates for mothers were 84% at 6 months, 81% at 12 months, and 75% at 18
months. The percentage of mothers with at least one follow-up (91%) and mothers lost to
follow up (9%) did not significantly differ between the MLH and NCM cohorts. There were
few differences between those lost to follow up and those retained except for two
characteristics. MLH without a follow-up assessment were more likely to be African
American versus reporting another ethnicity (56% versus 19%; Fisher’s Exact test, p < .01)
and more likely to report financially struggling versus barely paying bills, having the
necessities, or being comfortable (56% versus 20%, Fisher’s Exact test, p < .01). Differences
on being African American vs. reporting another ethnicity (41% vs. 35%) and struggling to
survive vs. barely paying the bills (24% vs. 20%) were not statistically significant.

Assessment Procedures
Using laptop computers, an ethnically diverse team of interviewers administered audio
computer-assisted self-interviews to collect information from participants. Interviewer
training included research ethics, emergency crisis protocols, intensive review of assessment
protocols, and mock interviews. Quality assurance interviews were conducted initially with
20% of audio-taped interviews, which decreased to 10% over time. Interviewers met or
exceeded expectations on 95% of tapes reviewed; remedial training was provided to
interviewers when necessary. All participants were paid $30 (US) as an incentive for
completing the baseline assessment and an additional $5 for each subsequent assessment.
MLH were compensated for transportation costs and child care for the intervention sessions
they attended. Adolescents were provided with gifts valuing less than $10 per session.

Measures
Recent events covered behaviors over the past 6 months.

Mothers' Sociodemographics included age, gender, ethnicity, years of education,
employment, household members, income per household member, and marital status.
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Conflict Tactics Scale, Form A (Strauss, 1979) measured the frequency from never to every
time (0–6) of parent conflict with a child using 14 items, including overall conflict,
reasoning, verbal aggression, and violence.

Parenting behaviors were assessed on a 30-item Adult Adolescent Parenting Inventory,
Form A; (AAPI; Steele, 1970; Steele & Polluck, 1968) with subscales for appropriate
expectations (α = 0.56), obedience (α = 0.68), and less role reversal (α = 0.79). Family
Functioning (Bloom, 1985) was adapted to consist of 24 statements reflecting themes of
cohesion (α =0.86), expressiveness (α = 0.75), conflict (α =0.54), sociability (α = 0.62), an
external locus of control (α = 0.72), engagement (α = 0.52), a democratic style (α = 0.65),
and laissez-faire style (α = 0.55).

Mental health was assessed by the Brief Symptom Inventory (BSI) (Derogatis, 1993) with
scales for anxiety, depression, and a global distress index (all α >0.71). A logarithm to the
base 2 transformation is applied after the addition of a small constant to normalize scores.

Sexual behavior was measured through self-reports obtained for the number of lifetime and
recent sexual partners. Sero-discordant partners had unknown HIV serostatus or opposite
serostatus from that of the mothers in the study.

Substance use as defined by lifetime and recent prevalence of using alcohol, marijuana, and
hard drugs (barbiturates, cocaine or crack, hallucinogens, heroin, inhalants, opiates or
painkillers) was measured (Wong, et al., 2008). Recent reports of use included the number
of days using over the past 90 days grouped as: “never” (0), “used only once” (1), “less than
one day a month” (2), “1 to 2 days a month” (3), “3 to 4 days a month” (9), “1 to 2 days a
week” (12), “3 to 4 days a week” (36), “5 to 6 days a week” (60), or “every day or almost
every day” (90).

Adolescents were assessed with measures similar to mothers: Demographics, Conflict
Tactics, Family Functioning, AAPI, and BSI. The Child Behavior Checklist (CBCL)
(Achenbach & Rescorla, 2001) was completed by MLH and NCM for children aged 6 to 18
years. Internalizing and externalizing symptom t-scores were calculated across 119 items.

School attendance, grade level, and most recent grade point average (GPA) were self-
reported. Multiple problem behaviors (Rotheram-Borus et al., 2001) were summed as the
presence (coded as "1") or absence (coded as "0") of recent unprotected sexual intercourse,
contact with the criminal justice system, suicide attempts, hard drug use, and lifetime
pregnancy.

Statistical Analysis
We calculated the needed sample size (n=200 MLH and NCM) to compare family
adjustment measures and HIV-transmission behaviors between MLH in the intervention,
control MLH and NCM using RMASS2 software (Hedecker, Gibbon, Waternaux, 1999).
We assumed 80% power, a type I error of 0.05 for a two-sided test, 4 repeated
measurements from baseline to 18 months at 6-month intervals, and an attrition rate of 5%
between follow-ups.

Demographics and background characteristics were compared between MLH and NCM.
Chi-square tests were applied to categorical measures and t tests were applied to continuous
measures. Mental health symptoms were compared between adolescent boys and girls in the
current study and non-patient normative samples using t tests (Derogatis, 1993).

Group analyses examined parent and adolescent outcomes over time using mixed-effect
regression models using random intercepts and slopes from baseline to 18 months between
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MLH and NCM. Covariates included treatment assignment for the HIV-affected samples
and time from the baseline assessment; interaction effects were examined for both linear and
quadratic effects. Quadratic effects were identified at the time point where the zero slope
occurred (-βlinear/2βquadratic) and the slope changed valence.

Linear regressions were applied to continuous outcomes (PROC MIXED) and logistic
regressions were applied to binomial outcomes (PROC GLIMMIX). Zero-inflated Poisson
models (NLMIXED) were applied to sexual behavior and substance use count data to
account for the high proportion of zero counts; results are reported as two outcomes for the
probability of engaging in the behavior (e.g. use or no use), and the frequency of
engagement among those who engage in the behavior (e.g. frequency of use among users)
(Hall, 2000). Random effects were included in the models to account for correlations
between nested observations (e.g. repeated observations over time for a MLH). Linear
regressions on adolescent outcomes included random intercepts for each adolescent’s
mother.

RESULTS
MLH and their children

MLH were predominantly Latino (71%) or African-American (23%), 39 years of age, and
had three children (Table 1). Typically, one child’s age was eligible for enrollment (64%;
range 1–4). Almost two-thirds of MLH had less than a high school education and most were
struggling to survive economically. Only one-third were employed and about half had health
insurance.

MLH reported few HIV-transmission acts at baseline: 21% only had one sexual partner
during their lifetime. Only 53% were currently sexually active, 20% had unprotected sex
with sero-discordant partners, 27% used alcohol, and 19% used hard drugs.

The school-age children of MLH were 15 years old on average; 83% were in school, 17%
were employed, and 29% had experienced sexual debut. Adolescents reported few problem
behaviors: only 11% reported more than one problem act. On average, adolescents reported
fewer mental health symptoms than normative samples of same-age peers at baseline; all
comparisons were significantly different (t = −2.08 to −8.09, df = 878 for girls and 1646 for
boys, all P< .05) except for female depression (t = −1.90, df = 878, P = 0.06) and anxiety (t
= −1.39, df = 878, P = 0.16). Nine percent reported clinically significant internalizing or
externalizing symptoms. Among the 40% who had been tested for HIV, 10% were HIV-
positive.

Comparison of MLH and NCM at baseline
As shown in Table 1, MLH and NCM were similar in age, their number of children, and
having health insurance. However, there were a few important differences between the two
conditions. Compared to MLH, NCM were less likely to be Latino, reported higher
socioeconomic status, were more likely to have a high school diploma or its equivalent and
to be employed (all p<0.05). NCM were also more likely to have a romantic partner and to
be married, but more likely to engage in risky sexual behavior compared to MLH (all
p<0.05). In addition to what is presented in Table 1 at baseline, MLH not living with a
partner were more likely to report “struggling to survive” versus “barely paying bills, having
the necessities, or being comfortable” versus MLH living with a partner (32% vs. 10%; Chi-
square = 10.51, df = 1, p < .01). This difference was not significant among NCM without
and with a partner (21% versus 19%). Recent hard drug use was lower among NCM
compared to MLH (7.5% vs. 19%; p<0.01).
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Adolescents of NCM and MLH were similar in mean age, ethnicity, gender, employment,
multiple problem behaviors, school enrollment, attendance, and grade level (Table 2), as
well as numbers of CBCL internalizing and externalizing symptoms (Table 1).

Regression results
The frequency of parent-child role reversal, appropriate expectations, and empathy were
similar on the AAPI across groups. MLH reported lower initial levels of conflict reasoning
than NCM (Figure 2; t = −3.08, df = 212, p< 0.01) and less physical violence compared to
NCM (t = −2.13, df = 212, p<0.01), but were similar on verbal aggression. At baseline,
MLH self-reported higher levels of cohesion and expressiveness on family measures, more
social interactions, a more democratic style of parenting, and a higher internal locus of
control (t = 4.25 to 8.45, df = 522 to 533, all p< 0.01). MLH reported less conflict compared
to NCM (t = −4.14, df = 532, p<0.01). At baseline, MLH’s style of parenting was to remain
significantly more engaged during conflict, rather than the disengagement style of NCM (t =
4.02, df = 533, p<0.01).

Compared to NCM over time, MLH reported higher levels of conflict reasoning (Figure 2; t
= 2.56, df = 212, p=0.01) and lower levels of physical violence (t = −4.21, df = 212,
p<0.01); verbal aggression was similar. Compared to the NCM, family cohesion of MLH
decreased over 12 months, but then increased for 6 months (Figure 2; linear est. = −0.22, t =
−6.93; quadratic est. = 0.0088, t = 5.40, df = 531, both p<0.01). Similar patterns were seen
for expressiveness (linear est. = −0.19, t = −7.04; quadratic est. = 0.0070, t = 5.03, df = 531,
both p<0.01), an internal locus of control (linear est. = −0.12, t = −4.65; quadratic est. =
0.0043, t = 3.06, df = 522, both p<0.01), and a democratic style (linear est. = −0.17, t =
−5.85; quadratic est. = 0.0070, t = 4.73, df = 530, both p<0.01). A mirror image of the
outcome trajectories is seen for laissez-faire parenting (Figure 2). Compared to NCM, the
MLH increased in laissez-faire parenting until 12 months (linear est. = 0.13, t = 4.70, df =
527, p < 0.01), and decreased in laissez-faire parenting thereafter (quadratic est. = −0.0054, t
= −3.76, df = 527, p < 0.001). MLH reported higher levels of conflict (t = 3.16, df = 532,
p<0.01) and lower levels of both social interactions (t = −2.47, df = 533, p =0.01) and
engagement (t = −2.83, df = 532, p<0.01) over time (not shown). NCM reported
significantly fewer mental health symptoms on the logarithmic scale at baseline (all p<0.01);
however, symptoms of MLH decreased significantly more over time (t = −4.82 to t = −4.42,
df = 549, all p<0.01 for global distress, anxiety, and depression). Log-transformed global
distress is shown in Figure 2.

Youth Over Time—Estimated outcome trajectories are shown for several key outcomes in
Figure 3. MLH’s children reported higher overall levels of CBCL internalizing symptoms
across time compared to NCM youth (t = 2.11, df = 197, p = .04); MLH and NCM youth did
not significantly differ on externalizing symptoms. Reports of CBCL internalizing and
externalizing symptoms as reported by mothers did not differ between MLH and NCM.
Global distress, anxiety, and depression were similar between MLH and NCM youth.
MLH’s children initially increased, then decreased the likelihood of having unprotected sex
over time compared to NCM’s children (linear est. = .23, t = 2.20; quadratic est. = −0.011, t
= −2.12, df = 689, both p = 0.03). Among marijuana users, MLH youth decreased their
frequency of use over time compared to NCM youth (t = −5.41, df = 292, p<0.01). Among
hard drug users, MLH’s children increased the frequency of hard drug use over time
compared to NCM’s children (t = 2.56, df = 292, p = 0.01). At 18 months, the school drop-
out rate was similarly low at 4% across MLH and NCM youth.
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Discussion
Even in an era of effective antiretroviral treatments and access to high quality HIV care in
the United States for people living with HIV/AIDS, families living with HIV are burdened
by their experience with the disease. Similar to prior work, we found that mothers living
with HIV/AIDS face many challenges (Armistead et al., 2001; Cederbaum, 2011; Ciesla &
Roberts, 2001; Morrison et al., 2002; Richardson et al., 2001; Remien et al., 2006; Yi et al.,
2006). Like other studies, we found that families living with HIV/AIDS continued to
struggle compared to non-infected mothers and their children (Murphy, Marelich, Dello
Stritto, Swendeman, & Witkin, 2002; Rotheram-Borus et al., 2001; Lester et al., 2010). Our
data allows us to examine the behavioral health outcomes of MLH, their adolescent children
and how they assess their family dynamics, comparing them to families living in the same
communities in Los Angeles.

MLH showed several indications of the stress of living with HIV. Fewer MLH than NCM
were employed and reported more financial hardship. These results may be in part due to
illness, but also because fewer MLH had romantic partners to whom they were married, and
potentially had a smaller household income, while the number of children was similar across
conditions. Moreover, MLH reported more emotional distress (declining over time) and
lifetime and current substance use than NCM. It is interesting to note that sexual risk was
lower among MLH than NCM and that even among MLH there were a large number of
women with only one lifetime sex partner.

The largest differences, especially with respect to over time dynamics, between these two
groups revolve around issues of family relationships. MLH reported higher levels of
cohesion at baseline, but as one can see in Figure 2 those gains were lost over time. MLH
reported lower conflict reasoning and less physical violence than NCM at baseline. Over
time MLH reported increased levels of conflict and lowered levels of physical violence,
social interactions and engagement over time, relative to NCM.

The adolescent children of these two groups of women were remarkably similar in many
respects. There were no differences with respect to employment, school attendance, or
juvenile justice involvement. Moreover, there were no differences in lifetime substance use,
or baseline substance use, although MLH youth increased their use of hard drugs and
decreased their use of marijuana over time relative to NCM youth. The most important
difference for youth, however, emerged with the CBCL results. MLH youth reported more
internalizing behaviors than NCM.

Like any study, there are limitations to this work. First, we lost families over time and, while
the number was small, results may be impacted, especially if there is some undetected bias
leading to their loss. Second, these data were not drawn from a random sample, because the
original intention of the data was as control groups for an intervention. These data were
drawn from a clinical sample of MLH enrolled as the control arm of an intervention trial and
the neighborhood control consists of a convenience sample recruited outside grocery stores
in the modal neighborhoods where the MLH lived. While a random sample would allow us
to make larger claims about the general population, these data are still informative.

Even with the limitations presented by our sampling methods, a few important insights can
be drawn. While the scope of HIV/AIDS in many countries around the world may outpace
that of the United States, families living with HIV/AIDS are still suffering under the burden
of their disease. In the United States, HIV/AIDS disproportionately affects women of color
who live in poverty. These data remind us that women in those struggling communities have
an added struggle with which to contend.
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FIGURE 1.
Study Randomization Design & Participant Flow.
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FIGURE 2.
Plots of Estimated Means over 18 months for Mothers Living with HIV (•) and
Neighborhood Control Mothers (ο).
Conflict reasoning, family cohesion, laissez-faire parenting style, and BSI global distress as
rated by MLH and NCM mothers over time.
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FIGURE 3.
Plots of Estimated Means over 18 months for Adolescents by Mothers Living with HIV (•)
and Neighborhood Control Mothers (ο).
CBCL t-scores, BSI global distress, and frequency of hard drug use among adolescents of
MLH (•) and NCM (ο) over time.
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