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Abstract
Daughters of HIV-positive women are often exposed to the same factors that placed their mothers
at risk. This cross-sectional study (N = 176 dyads) examined HIV status, parent-teen sexual risk
communication (PTSRC), and daughters’ abstinence and condom use beliefs and intentions.
Maternal HIV status was not associated with PTSRC. Path analyses show that maternal depression
was associated with PTSRC behavioral and normative beliefs; relationship satisfaction was
associated with PTSRC normative and control beliefs. Control beliefs were solely predictive of
maternal PTSRC intention. PTSRC was associated with adolescent behavioral and normative
beliefs. Abstinence beliefs were associated with abstinence intentions; condom beliefs were
associated with condom use intentions. Relationship satisfaction was associated with adolescent
control beliefs about both abstinence and condom use. There is a need for interventions that help
HIV-positive mothers recognize their daughter’s HIV risk and provide them with relationship
building and parent process skills to help reduce these risks.
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Introduction
Due to improved HIV treatment, there has been a dramatic increase in the number of HIV-
positive women who are parenting HIV-negative children. An estimated 390,000 women
(above age 15) in the United States are living with HIV; 6,000–7,000 infected women give
birth annually [1]. As these children come of age, many face the same environmental risks
for HIV that their mothers experienced [2] and have been found to be at increased risk for

© Springer Science+Business Media, LLC 2012

Correspondence to: Julie A. Cederbaum, jcederba@usc.edu.

NIH Public Access
Author Manuscript
AIDS Behav. Author manuscript; available in PMC 2013 September 01.

Published in final edited form as:
AIDS Behav. 2013 September ; 17(7): 2540–2553. doi:10.1007/s10461-012-0218-x.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



sexually acquired HIV [3]. Parents can exert a protective influence on their adolescents’
sexual beliefs, intentions, and behaviors through supervision, values transmission, and
communication [4–7]. The most influential of these parenting behaviors is parent-teen
sexual risk communication (PTSRC) (see review by Markham et al. [8]). However, little is
known about how these parenting processes, particularly PTSRC, may differ in families
headed by a parent who is HIV-positive. Thus, the purpose of this study was to examine the
relationships among maternal HIV status, HIV-protective parenting behaviors (PTSRC), and
daughters’ HIV-related sexual risk beliefs and intentions.

PTSRC and Adolescent HIV Risk
PTSRC is an important means through which parents can influence their adolescents’ sexual
risk-related attitudes, beliefs, and behaviors [4, 6, 7, 9]. Parent–child communication about
sex has been associated with abstinence [10, 11], intentions to abstain or delay initiation [12,
13], and use of birth control [10]. Maternal-child sexual communication is of particular
importance; mothers are more likely to communicate with daughters than sons [13–17],
daughters report greater comfort with and frequency of sex discussions with mothers [12,
13], and mother–daughter communication covers a wider range of topics than
communication with fathers [13].

Relationship Satisfaction
Parent–child connectedness may be an important factor in influencing how parents engage
with adolescents (e.g., PTSRC) and the behaviors of adolescents (e.g., intention to have
sex). Perceptions of positive parent–child closeness have been found to be associated with
adolescent self-esteem [18, 19] as well as decreased depressive symptoms [18, 20].
Connectedness has also been significantly and inversely related to substance use,
highlighting the potential for parental opinions to protect against unhealthy behaviors [18].
Connectedness with parents can also buffer engagement in sexual risk behaviors [21]. Ream
and Savin-Williams [22] found that a less close parent–child relationship contributed to an
increased likelihood of sexual debut and continued sexual activity. Among families with
HIV infection, children’s reports of maternal warmness and support have been found to be
associated with fewer negative externalizing behaviors [23]. All of these studies highlight
the potential importance of not only parental processes (actions) but also parent–child
relationship (quality) in understanding the role of parents in HIV risk reduction.

HIV-Infected Families
The majority of HIV-positive women and their children in the United States live in inner
cities [24]. These families, often female-headed, single-parent households, are exposed to
extremely difficult conditions and affected by racism, classism, urban violence,
environmental degradation, poor education systems, and exposure to illegal substance use
[24]. In addition, HIV-positive parents face issues unique to having HIV (e.g., fear, physical
symptoms, disclosure to children and social networks, and depression) [2, 25, 26]. Children
of HIV-positive parents may also experience unique issues, including role changes,
caretaking responsibilities, and premature parentification, that have been associated with
engagement in risk behaviors [3]. Youth of HIV-positive mothers have been found to
engage in the same behaviors that placed their mothers at risk for HIV infection, often at
early ages [3]. These youth have been found to initiate sex earlier and report higher rates of
unprotected sex and alcohol and illicit substance use [27, 28].

Depression and HIV are tightly intertwined; rates of depression are generally found to be
higher among HIV-positive persons compared to their non-infected counterparts [29–31].
Compared to HIV-infected women without depression, HIV-positive women with
depression are more likely to report greater HIV health worries and number of symptoms,
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and poorer perceived social support [29, 32, 33]. This increased risk for depressive
symptoms among HIV-positive women not only impacts the women individually but also
their families. Depression in HIV-positive mothers is associated with lower levels of family
cohesion and family sociability [34]. Findings related to mental health among children of
HIV-positive women varies. Although some studies have found no differences in depressive
symptoms among children of HIV-positive parents and their non HIV-affected peers [35],
others have reported higher rates of depressive symptoms [36, 37], lifetime and recent
anxiety disorders [37], and disruptive disorders [38]. These increased levels of depression
among children of HIV-positive parents may contribute to increased engagement in HIV
risk behaviors.

PTSRC in Families with HIV-Positive Parents
In general, researchers have found that children of HIV-positive parents report more
frequent discussions about HIV and express greater comfort with the topic compared to
children of uninfected parents [39]. However, to date, only two studies (four resultant
publications) have examined parent–child communication about sex in HIV-infected
families [28, 39–41]. Of these four publications, two specifically evaluated the influence of
maternal HIV sero-status on adolescents’ engagement in HIV-related risk behaviors [28,
41]. Mothers living with HIV were more likely to report discussing, and their children were
more likely to report greater comfort discussing, sex-related topics. However, Corona et al.
[40] found that some children of HIV-positive parents reported feeling uncomfortable
talking with their parent about HIV for fear of upsetting or reminding them of their illness.

Limitations of the Existing Literature—Although it is well established that PTSRC is
associated with reduction in HIV risk behaviors in youth, little is known about this type of
communication in HIV-affected families. Among the studies that have begun to explore this
topic, a clear definition about the meaning of “discussing HIV-related topics” has not been
established. The dialogue could include disclosing status and talking about HIV as a disease
or providing risk reduction interventions and strategies to youth. Mere disclosure and basic
education alone may not facilitate the intended results—that is, reducing HIV risk
engagement by adolescents. To effect changes in adolescent beliefs (including increased
condom use self-efficacy) and resultant changes in intention and behaviors, specific PTSRC
is necessary. Thus, this work sought to explore PTSRC among HIV-infected women and
how maternal HIV status influenced adolescent girls’ beliefs and intentions related to
abstinence and condom use.

Theoretical Framework
The theory of planned behavior provided the overarching structure for this investigation; the
theory posits that behavioral intentions (viewed as the immediate antecedents to behavior)
are a function of beliefs about the likelihood that performing the behavior will lead to a
specific outcome [42]. Within the theory of planned behavior, an important determinant of
an individual’s behavior is said to be his/her behavioral intention. Intentions result from a
combination of one’s behavioral beliefs (attitude) towards performing the behavior, his/her
subjective norms (the perception that those important to him/her approve/disapprove of the
behavior), and his/her confidence in the ability to perform the behavior (control beliefs)
[43]. Three conditions impact the strength of the relationship between intention and
behaviors: (a) the degree to which the measure of intention and behavioral criteria
correspond; (b) the stability of intentions between time of measurement and performance of
behavior; and (c) the degree to which carrying out the behavior is under the individual’s
volitional control [44].
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The family expansion of the theory of planned behavior [45] builds on this framework,
allowing the researcher to conceptualize how external influences may impact parenting
behaviors (e.g., PTSRC) and how these parenting behaviors may, in turn, act as external
influences on adolescents’ HIV-related sexual risk beliefs, intentions, and behaviors.
Including parental influences is consistent with the ecological view (parents being one of the
proximal influences on adolescent behaviors [45]). This model accommodates the influences
on and behaviors of both mothers and daughters, helping to elucidate the interactions
between the two. Most important for practice, the model highlights the multiple influences
of HIV-related behaviors that exist in an adolescent’s proximal and distal environments [45].
The model’s constructs (see Fig. 1), starting from the left side of the model and moving
towards the right, are described below. The model described mirrors the constructs used in
this investigation.

Maternal Qualities—External factors may impact a mother’s parenting influence
behaviors (communication); in this study, HIV status was included as the external factor as
we hypothesized that a positive diagnosis would positively influence PTSRC. Based on
literature, we also included relationship satisfaction, and mental and physical health as
external factors influencing PTSRC.

Maternal Beliefs (Behavioral, Normative, and Control)—Maternal beliefs included
attitudes (behavioral belief) towards PTSRC, perception of whether others approve or
disapprove of them engaging in PTSRC (normative belief), and ability to perform PTSRC
(control belief).

Maternal Influence Behavior—In this study, maternal influence behavior was
operationalized as PTSRC. PTSRC is the dialogue between mother and daughter that can
include any or all of the following subjects: sexuality, abstinence, substance use, sexual
intercourse, familial beliefs and values, partner negotiation, condom skills, and other
contraception. Communication acts as external influence factors on the adolescent side of
the model. These influences are hypothesized to be indirect and mediated through the
daughter’s beliefs [45].

Child Beliefs (Behavioral, Normative, and Control)—Adolescent daughters’ beliefs
included attitudes towards abstinence and condom use (behavioral beliefs), perception of
whether others approve or disapprove of them abstaining from sex or using condoms
(normative beliefs), and ability to either abstain from having sex or use condoms during
sexual intercourse (control belief).

Intentions and Behaviors—In this model, intention is theorized to be influenced by
behavioral, normative, and control belief and is the hypothesized prerequisite step to
performing the proposed behavior (abstaining from sex or using condoms).

Summary of Proposed Model—This family expansion of the theory of planned
behavior is an important step in moving beyond the individual-level investigation of
behavior. The model illustrates the theoretical rationale for undertaking research that seeks
to understand how mothers’ parenting beliefs and behaviors influence their daughters’
sexual risk-related beliefs and behaviors [45]. Extending an individual-level approach like
the theory of planned behavior helps to elucidate the factors that influence adolescent
engagement in sexual risk behaviors. The expansion provides a more advanced
understanding of the multiple influences of HIV-related behaviors that exist within an
adolescent’s proximal and distal environments [45].
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Based on this theoretical model, the study hypotheses were: (1) HIV-positive mothers will
report higher rates of PTSRC than HIV-negative women; (2) mother–daughter dyads with
greater relationship satisfaction will report higher rates of PTSRC; (3) adolescent girls who
report higher rates of PTSRC will endorse abstinence and condom use; and (4) adolescent
girls who report higher levels of relationship satisfaction will endorse abstinence and
condom use.

Methods
This cross-sectional study was conducted with 176 African American and Latina mother–
daughter dyads (N = 352 individuals) recruited from three cities in the northeastern United
States. Data were collected between May 2008 and July 2009 via self-administered (paper
and pencil) surveys in participants’ homes or at community-based service organizations.
Mothers and daughters completed surveys separately but simultaneously. Help was provided
(in the form of reading the survey aloud) to those who needed/ wanted this type of
assistance. The surveys were developed, in part, from elicitation work undertaken through
focus groups [26]. All procedures for the protection of human subjects were reviewed and
approved by the University of Pennsylvania.

Sample and Sampling Procedures
Convenience samples of HIV-positive and HIV-negative mothers with adolescent daughters
(14–18 years) were recruited from clinics and service organizations in Philadelphia, PA,
Newark, NJ, and New York, NY. A list of relevant agencies was compiled utilizing a
database of service providers. A total of 11 agencies assisted in the recruitment of
participants for the study. Recruitment was accomplished through flyers and provider and
participant referrals. Inclusion criteria for adults were: (1) female; (2) a diagnosis of
symptomatic HIV, AIDS, or HIV-negative; (3) live at least 50 % of the time with an
uninfected daughter between the ages of 14 and 18 who is aware of HIV diagnosis, and (4)
English speaking. When the adult reported more than one daughter within the inclusion age
range, the daughter closest in age to 16 (measured in months) was selected to participate
(this reduced any potential maternal bias; e.g. choosing the daughter they felt would give
“better” answers). Adult participants were asked to provide written consent for themselves
and their daughters; minor participants provided written assent. Each mother and daughter
received $20 and $15, respectively, for their participation.

The majority of mothers self-identified as African American (86.3 %; see Table 1). Thirty-
seven percent (n = 65) of the dyads included HIV-positive mothers. The mean age of
adolescent girls in the sample was 15.8 years; 87.5 % of daughters self-identified their race
as African American (see Table 2). The majority of adolescent participants (91 %) were
currently in school. Forty-two percent of the adolescent girls reported having had sex.

Instrumentation
The survey instrument was comprised of scales that have all been previously validated with
urban adults and adolescents. To reduce problems with recall, respondents were asked to
remember specific behaviors during a relatively brief period (3 months) [9]. Adolescents and
mothers were assured that their responses would not be shared with each other, a technique
known to increase adolescents’ willingness to disclose sensitive information.

Parent-Adolescent Sexual Risk Communication—Daughters completed a measure
of sexual communication, the 8-item PTSRC Scale (PTSRC-III) [6], which as an internal
reliability of .92. Participants were asked how much information their mother shared about:
(a) birth control, (b) sexually transmitted infections (STIs), (c) HIV, (d) how to prevent STIs
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and HIV, (e) condoms, (f) pressure from peers and partners to have sex, (g) how to resist
pressure to have sex, and (h) waiting to have sex. Daughters’ reports were used in the
analyses [46]. Scale reliability was α = .940 in this study; this is consistent with previously
reported reliability scores [6].

Relationship Satisfaction—Mother–daughter relationship satisfaction was measured
using an 11-item scale [47]. Participants were asked about satisfaction with various aspects
of their mother–daughter relationship (e.g., communication, emotional support, conflict
resolution, and fun). In Model 1, mothers’ reports of satisfaction were used; in Model 2,
daughters’ reports were used, as their intention to abstain from sex or use condoms was the
outcome of interest. Internal reliability of the scale in this study was α = .939 for mothers
and α = .958 for daughters.

Behavioral, Normative, and Control Beliefs—Maternal behavioral, normative, and
control beliefs about PTSRC were assessed with multi-item scales (see Table 3 for
questions). Behavioral beliefs were measured with four items; normative beliefs were
assessed with three items asking about approval of PTSRC by partners, family, and friends.
Control beliefs were assessed with four items asking how difficult it was to communicate
with daughters about sexual risk topics. Internal reliability alphas for the three constructs
were α = .906, α = .833, and α = .943, respectively. Maternal intention was measured by
two single-item measures: “Do you intend to talk to your daughter about sex and abstinence
in the next three months?” and “How likely is it that you will talk to your daughter about
HIV/AIDS?” Daughters’ behavioral, normative, and control beliefs regarding abstinence and
condom use were also assessed. Behavioral beliefs about abstinence included three items (α
= .644); beliefs about condoms included three items (α = .901). Normative beliefs about sex
was a single item; normative beliefs about condoms included five items (α = .866). Single
items were used to assess control beliefs and intentions related to abstinence and condom
use including: “How easy or hard would it be for you to not have sex in the next 3 months?”;
“How easy or hard would it be to use condoms when you have sex?”; “I plan to have sex in
the next three months”; and “I plan to use condoms in the next three months.”

HIV Risk Behaviors—A sexual behavior questionnaire was used to assess risk intention
to be abstinent or use condoms in the next 3 months. Actual behavior was also assessed; the
items have been widely used [9]. Items assessed whether the adolescent had ever engaged in
each type of behavior, and how frequently they had done so in the previous 3 months.

Demographic and Other Variables—Both mothers and daughters reported on age,
educational attainment, race/ethnicity, religion, and living arrangements. Mothers were also
asked for HIV serostatus, marital status, and employment status. Mothers and daughters
were asked two questions related to “knowing someone with HIV” (within family and
among friends). Depression was measured using the Center for Epidemiologic Studies
Depression Scale (CES-D 10) [48]. Reliability in the current study was α = .818. Mothers’
physical symptoms were measured with an adapted version of the Physical Symptoms
Inventory [49] created by Armistead and colleagues [25]. The 23-item inventory highlights
the physical symptoms most often seen in HIV-positive women. Possible scores range from
0 to 108, with higher scores indicating more symptoms (α = .91) [25]. The inventory was
completed by both HIV-positive and negative mothers, and the reliability was α = .936.

Data Analysis
Preliminary analyses were conducted in SPSS v.17 and included cleaning and identifying
outliers in the data. Scales were constructed and descriptive statistics calculated for all items
and scales. Internal reliability alpha coefficients were calculated for all multi-item scales.

Cederbaum et al. Page 6

AIDS Behav. Author manuscript; available in PMC 2013 September 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Structural equation modeling (SEM) was used to examine the impact of maternal HIV status
on PTSRC and the influence of PTSRC on daughters’ beliefs and intentions. All SEM
analyses were performed in mPLUS 6.1.

PTSRC, maternal beliefs about PTSRC, PTSRC intentions, depression, and mother–
daughter relationship satisfaction were specified as latent factors measured by indicators
identified through exploratory factor analysis and the published literature. For latent factors
measured by more than five items, three parcels were constructed by assigning each item to
one of the parcel groupings for that latent factor. The assignment process was guided by an
exploratory factor analysis algorithm that used an iterative estimator with an oblique rotation
[50]. Before developing the structural model, we conducted a confirmatory factor analysis
(CFA) to assess how well the observed measures or random parcels reflected the
hypothesized latent constructs. This analysis also allowed us to examine the correlations
among the unobserved latent factors. The same factor structure or measurement portion of
the CFA model was used as the basis for the initial structure model. In order to investigate
the measurement invariance and population heterogeneity, we also conducted the multiple
group analysis to test the structural equality across HIV-positive and -negative participants.

Missing data were handled using the optimal full information maximum likelihood (FIML)
estimation method. In the context of SEM, FIML is frequently recommended as the best
approach to handling missing data [51]. Model fit indexes, including χ2, the comparative fit
index (CFI) [52], and the root-mean-square error of approximation (RMSEA), were the
criteria used for estimating model fit. Bentler’s recommendation, to not reject a model when
the ratio of the model’s χ2 to the degrees of freedom is<2.00, was followed [53]. The CFI, a
sample-size adjusted analogue to the normed fit index [37], indicated the amount of
covariation in the data accounted for by the hypothesized model. A CFI > .90 is generally
accepted as representative of good model fit [52]. The RMSEA, a noncentrality measure,
indicates a good model with a value of .05 or less.

Results
Preliminary Results: Mothers and Daughters

Table 1 provides an overview of the demographic characteristics of the adult participants
(mothers) overall and by HIV serostatus. The mean age for mothers was 40.89 years.
Approximately 65 % of the mothers were high school graduates; 47 % were currently
employed. Among the adults, 34.3 % reported having another family member who was
HIV-positive and 45.7 % reported having a family friend who was HIV-positive. Women
who reported being HIV-positive had significantly lower levels of education (t = 1.672; p < .
034), were less likely to be employed (t = 2.156; p < .032), and were less likely to be
married (t = −2.000; p < .047). They were more likely to have a history of using marijuana (t
= −2.914; p < .004), cocaine (t = −5.210; p < .000), and heroin (t = −1.981; p < .049).

Table 2 provides an overview of the demographic characteristics of the adolescent
participants. Among adolescent girls who reported being sexually experienced (n = 75), the
mean age at their first sexual encounter was 14.27 years (SD = 2.26; range = 11–18); 71.4 %
reported condom use during their first sexual encounter and 63.6 % reported using a condom
the last time they had sex. Daughters of HIV-positive mothers were more likely than other
girls to report having a father who was HIV-positive (t = −4.266; p < .000), ever having had
sex (t = −2.595; p < .003), having used marijuana (t = −3.314; p < .001), and having been
tested for HIV (t = −3.816; p < .000).
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Main Analyses
Two SEM models were constructed to explore the associations between HIV status, beliefs,
communication, and behavioral intentions.

Measurement Model—All factor loadings for the measured variables on the latent factors
were sizable and significant (see Table 3). PTSRC was reflected by indicators (parcels) with
standardized factor loadings ranging from .711 to .914. Exploratory factor analyses using
both principal axis and common factoring methods provided empirical support for a single
reliable factor that characterizes the sexual-risk communication between mother and
daughter. The latent factor for depression (CES-D 10) was represented by indicators that
have been previously examined [54].

Structural Model—To capture the patterns in the data, we developed the initial structural
model by testing for specific or nonstandard paths guided by the Lagrangian multiplier tests
[55]. Although adding other correlated residuals may have improved the model fit, we
avoided including them due to the potential for unreliable effects. Results from the multiple-
group analysis by HIV status indicated there was no significant difference in the structural
relationships between the HIV-positive and -negative group. Therefore, HIV status was
controlled in the model as a covariate.

Model 1 examined the influence of maternal characteristics (depression, HIV status,
relationship satisfaction with daughters, and physical symptoms) on the PTSRC beliefs and
behaviors of mothers. The final model demonstrated adequate fit (χ2 = 340.957; df = 222;
ratio of χ2 and df = 1.54; CFI = .95; RMSEA = .058). Figure 2 depicts the significant paths
(solid lines) between factors in the final model. HIV status was not significantly related to
behavioral, normative, and control beliefs about PTSRC. HIV status was positively
associated with depression and negatively associated with relationship satisfaction. Mothers
who were more depressed had greater behavioral and normative beliefs about PTSRC but no
significant links were found between depression and control beliefs; relationship satisfaction
was positively associated with normative and control beliefs. As predicted by the theory of
planned behavior, PTSRC communication intentions were associated with PTSRC. For
clarification, believing PTSRC was important was associated with a lower sum score on the
behavioral beliefs measure. Those who felt strong control beliefs related to PTSRC were
more likely to report sexual risk communication with their daughters.

In Model 2, we examined how maternal communication, relationship satisfaction (from the
perspective of the daughter), and HIV status influenced the beliefs and intentions of
daughters in relation to abstinence and condom use. Again, the final model demonstrated
adequate fit (χ2 = 374.734; df = 221; ratio of χ2 and df = 1.70; CFI = .935; RMSEA = .
063). Figure 3 depicts the significant paths in this final structural model. In Model 2,
maternal HIV status was associated with more permissive behavioral beliefs about sex but
stronger behavioral and normative beliefs about condoms among daughters. PTSRC was
associated with behavioral beliefs about abstinence and condoms as well as normative
beliefs about condoms. Relationship satisfaction was associated with control beliefs about
both abstinence and condoms. Whereas behavioral and normative beliefs about condoms
were predictive of abstinence intentions, normative and control beliefs regarding condoms
were predictive of condom use intentions. These paths are consistent with the theory of
planned behavior.

Discussion
Children of HIV-positive women have been shown in several studies to be at increased risk
for sexually acquired HIV infection [3, 27, 28]. This study is one of a few to explore the
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influence of maternal HIV status on adolescent risk intentions [2, 28], and the first to use a
family expansion of the theory of planned behavior to better elucidate which maternal
characteristics are associated with parent–child sexual risk communication. Although others
have examined how knowing someone with HIV or who has died of AIDS impacts sex
behaviors [3, 56, 57], the findings here highlight the complexity of the influence of maternal
HIV, including the influence of emotional and physical health and mother–daughter
relationship quality on mother–daughter sexual risk communication, and daughters’ beliefs
and intentions regarding abstinence and condom use.

Compared to HIV-negative mothers, HIV-positive mothers in this study generally
represented a more vulnerable group of women. HIV-positive mothers were more likely to
have histories of marijuana, cocaine, and heroin use, were less likely to be employed, and
were less likely to report that their daughter’s father remained involved in her life, compared
to HIV-negative mothers. This may have increased the likelihood that daughters of HIV-
positive mothers were living in environments similar to those in which their mothers were
exposed to HIV [24]. Yet we saw no significant differences in PTSRC between HIV-
positive and HIV-negative mother-daughter dyads. We believe this null finding is important
to share. This finding may be attributable to the fact that both adolescents of HIV-positive
and HIV-negative mothers came from similar vulnerable inner-city neighborhoods with high
rates of blight, violence, and drug use. The finding may imply that communication about
HIV behaviors may be triggered by residence in high-risk, HIV-dense neighborhoods, and
not by individual HIV status itself. If this is the case, then the important target group may be
those mothers who reside in high-poverty environments (who are potentially more limited in
their knowledge, comfort, and/or ability to communicate with their daughters about sex).

Because mean scores on PTSRC did not vary by maternal HIV status, alternative maternal
qualities were explored. The most salient quality related to PTSRC among these mother–
daughter dyads was relationship satisfaction. Although the findings here are consistent with
the findings of previous studies that link parent–child relationship satisfaction with positive
outcomes for adolescents [18, 20, 21, 58], few have examined relationship satisfaction and
parent–child communication specifically [21, 46, 59]. Women who scored higher on the
depression inventory had higher behavioral beliefs about PTSRC; they were also more likely
to be influenced by their normative groups, which could lead to or deter them from PTSRC.
This finding highlights the importance of exploring normative beliefs related to PTSRC
among mothers, but also identifies the potential need for changing community norms,
helping to create communities where it is normative to talk to preadolescents and
adolescents about both abstinence and safer sex. When community norms are shifted,
positive HIV risk reduction messages provided by parents may be repeated and reinforced
outside the home.

Maternal HIV-status was associated with less relationship satisfaction between mothers and
daughters. This finding differs some from one earlier study that found that although HIV-
affected families have poorer family functioning, they have stronger parent–child bonds
[60]. The finding that HIV-positive women report poorer relationship satisfaction with their
daughters provides us with a second potential explanation for the null findings between
HIV-positive serostatus and PTSRC. Perhaps there are two ways in which HIV influences
mothers; there are those who are more proactive because of their status, and those who have
limitations because of individual and structural barriers, including physical symptoms
associated with HIV. It is possible that factors like physical symptoms are relevant
predictors of ability to engage with daughters in the ways measured by the relationship
satisfaction scale [61]. Given the significant relationship between control beliefs and PTSRC
intention, women may be less likely to have the needed energy and self-efficacy to
communicate with their daughters about reducing HIV risk behaviors.
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Important in these analyses was the relationship between mother–daughter relationship
satisfaction and daughters’ control beliefs about both abstinence and condoms. The concept
of control beliefs emerges from Bandura’s [62] work on self-efficacy and can determine
how a person thinks, motivates, and behaves. Control beliefs encompass confidence in one’s
ability to carry out a specific behavior, with the path from control beliefs to behavior
thought emerging when there is relative agreement between an individual’s perception of
control and their actual control over a behavior [44]. The data suggest that in stronger
mother–daughter relationships, daughters have greater control beliefs about their ability to
abstain from sex or use condoms when engaging in sexual intercourse. This belief is critical
to the adolescent’s ability to carry out these protective behaviors. These findings about
parent–child relationship point to the importance of increasing mother–daughter relationship
satisfaction, as this relationship increases the likelihood of self-efficacy related to reduction
in risk engagement. We know that among participants in the sample, reports of greater
parent–child relationship satisfaction mitigated that risk of negative peer pressure regarding
sex [63]. As such, relationship satisfaction may also serve to buffer the distal influences
within the community.

Consistent with the work of others [3, 23, 26], daughters of HIV-positive mothers were more
likely to report ever having had sex and had more permissive behavioral beliefs about sex,
reflecting the potential for riskier behavior. Although more likely to engage in sex,
daughters of HIV-positive mothers also had stronger behavioral and normative beliefs about
condoms, suggesting that although they were not abstinent, these adolescents had the
necessary attitudinal antecedents to increase the likelihood of future condom use. This is
further reflected in their increased likelihood of reporting condom use during their initial and
most recent sexual encounters. Daughters of HIV-positive mothers were also more likely to
report having been tested for HIV. The Centers for Disease Control and Prevention [64]
recommends universal HIV testing for all people over the age of 13, targeting those at
highest risk. A recent Institute of Medicine report [65] echoes these recommendations,
suggesting annual screening for STIs and HIV among women who are sexually active.
Based on these findings, it appears that maternal HIV status, if disclosed, may serve as a
trigger for both condom use and testing uptake among adolescent girls.

Limitations of the Study
This study contributed to the literature by examining the influence of maternal HIV status on
adolescent daughters’ intentions to engage in HIV risk behaviors using a family expansion
of the theory of planned behavior [45]. Few others have examined these processes in HIV-
positive families. However, there were a number of limitations to the study. First, this study
included convenience samples of HIV-positive and HIV-negatives families. The sampling
does not ensure true representation of the population; participants were limited to those who
self-selected to participate. This is particularly important given the focus of the study. It may
be that mothers who did not have positive relationships with their daughters self-selected out
because they would have been unable to get their daughter to agree to complete the survey
or did not want to share the weaknesses within their mother–daughter relationship. The
homogeneity among study participants is another limitation; there were few group
differences among those who were HIV-positive compared to HIV-negative. Larger groups
or representative sampling techniques to increase the heterogeneity of the samples may have
shown more meaningful differences. Given the smaller sample size, there may have been
insufficient power in this study to detect differences between the two groups. Lastly, these
data are cross-sectional, which limits our ability to examine relationships over time or
control for issues of temporal order. To reduce this limitation, we chose to explore intentions
instead of actual performed behaviors when examining adolescent risk activities.
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Conclusion
Findings from this study provide useful directions for working with families infected and
affected by HIV/AIDS, or those families who may be at higher risk for HIV infection.
Mothers need to be supported in disclosing their HIV status and building strong and open
relationships with daughters in order to increase opportunities to communicate with their
daughters, teach negotiation skills, and create an environment that maximizes the child’s
opportunities to feel safe communicating with her mother about HIV risk reduction issues.
Interventions will need to allow participants to discuss how their families have been
fractured. We know that adolescents who receive messages more frequently report better
relationships with their parents, are better able to communicate with their parents in general
and about sex specifically, and perceive greater openness in discussions with their parents.
Based on our findings, the elements necessary to reach the proposed goal of reducing sexual
risk engagement by HIV-negative youth must (1) include parents, (2) emphasize relationship
building between parents and adolescents, and (3) include skills-building activities for both
parents and adolescents to increase openness, comfort, and communication about abstinence
and/or condom use. Given the recommendation of universal HIV testing, reducing stigma
and barriers to testing can further increase opportunities for linking risk assessment with
health screening.
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Fig. 1.
A family expansion of the theory of planned behavior (modified from Hutchinson and Wood
[45])
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Fig. 2.
Model 1 influences on maternal reports of parent-teen sexual risk communication. Note All
responses, except PTSRC, are from mothers. Model fit indexes: χ2 = 340.957, df = 222, CFI
= .95, RMSEA = .058. N = 160; 16 subjects are excluded from this model due to missing
data on independent observed variables. Solid lines indicate parameter estimates than are
statistically significant at p < .05
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Fig. 3.
Influences of daughter’s abstinence and condom use intentions. Note All responses, except
HIV status, are from daughters. Model fit indexes: χ2 = 374.734, df = 221, CFI = .935,
RMSEA = .063. N = 175; one subject is excluded from this model due to missing data on
HIV status. Solid lines indicate parameter estimates that are statistically significant at p < .
05
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Table 1

Demographics—mothers

Variable Total sample (N = 176) HIV+ (N = 65) HIV− (N = 111) t (df)

Mean/ % Mean/ %

Age 40.89 [27–70] 41.77 [30–70] 40.31 [27–64] −1.260 (171)

Race—African American 86.3 % (145) 76.7 % (46) 91.6 % (98)* 2.451 (87.384)

Latina 17.2 % (28) 22.2 % (14) 14.1 % (14) .061 (161)

Ever married, yes 30.5 % (51) 40 % (24) 25.5 % (27)* −2.000 (165)

Level of education* 1.672 (165)

 Less than HS 35.9 % (60) 46.9 % (30) 29.4 % (30)

 HS Graduate 42.5 % (71) 32.8 % (21) 48 % (49)

 Voc Ed/College 21.6 % (36) 20.3 % (13) 22.5 % (23)

Employed—yes 47.4 % (83) 36.9 % (24) 54.1 % (59)* −2.156 (173)

Other parent involved 65.9 % (110) 54.7 % (35) 72.5 % (74)* −2.430 (165)

Are you HIV+ 37.1 % (65) – –

Other family member HIV+ 34.3 % (60) 85.9 % (55) 4.5 % (5)*** −19.295 (173)

Family friend HIV+ 45.7 % (80) 73.8 % (48) 29.4 % (32)*** −6.338 (173)

Religion—Christian 43.3 % (74) 50 % (32) 39.6 % (42) −1.372 (169)

Age at first sex 16.05 (11–22) 15.21 (11–21) 16.57 (12–22) –

Ever + for STD—yes 49.4 % (83) 63.9 % (39) 41.5 % (44)** −2.898 (166)

Last sex, condom—yes 53.4 % (93) 59.4 % (38) 49.5 % (54) −1.194 (172)

Last time sex, high—yes 16.6 % (29) 14.1 % (9) 18.2 % (20) .675 (173)

Ever smoked cigarettes—yes 70.5 % (122) 75.4 % (49) 68.2 % (73) −1.086 (171)

Ever used marijuana—yes 45.8 % (70) 59.7 % (37) 36.7 % (33)** −2.914 (151)

Ever used alcohol—yes 80.1 % (141) 83.1 % (54) 79.1 % (87) −.596 (174)

Ever used cocaine—yes 28 % (45) 49.2 % (31) 14.4 % (14)** −5.210 (151)

Ever used heroin—yes 8.6 % (15) 14.1 % (9) 5.5 % (6)* −1.981 (173)

*
p<.05,

**
p<.01,

***
p<.001
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Table 2

Demographics—adolescents

Variable Total sample (N = 176) HIV+ Mom (N = 65) HIV− Moms (N = 111) t (df)

Mean/ % Mean/ %

Age 15.8 [14–19] 15.88 [14–19] 15.78 [14–19] –

Grade in school .640 (158)

8th grade 17.5 % (28) 17.9 % (10) 16.5 % (18)

9th grade 23.1 % (37) 23.2 % (13) 23.3 % (24)

10th grade 25.6 % (41) 21.4 % (12) 28.2 % (29)

11th grade 15 % (24) 14.3 % (8) 15.5 % (16)

12th grade 14.4 % (23) 19.6 % (11) 11.7 % (12)

More than HS 4.4 % (7) 3.6 % (2) 4.9 % (5)

Race—African American 87.5 % (147) 77.6 % (45) 92.7 % (101) −.507 (174)

Father HIV-positive—yes 16.1 % (28) 31.7 % (20) 7.3 % (8)*** −4.266 (172)

Other family member HIV+ 17.8 % (31) 31.3 % (21) 10.1 % (38)*** −3.909 (172)

Family friend HIV-positive 25 % (44) 50.8 % (33) 10 % (11)*** −6.747 (174)

Ever had sex—yes 42.6 % (75) 56.9 % (37) 34.5 % (38)** −2.995 (174)

Age at first sex 14.27 [11–18] 14.36 [11–17] 14.20 [12–18] –

First sex forced—yes 10.7 % (8) 5.6 % (2) 15.4 % (6) −1.884 (172)

First sex condom use—yes 71.4 % (55) 70.3 % (26) 72.5 % (29)* −2.450 (173)

Ever test for STD—yesa 41 % (71) 46.2 % (30) 38 % (41) −1.420 (171)

Ever tested for HIV—yesb 39.9 % (67) 58.1 % (36) 29.5 % (31)** −3.816 (166)

Last sex, condom used—yesa 63.6 % (49) 67.6 % (25) 60 % (24)** −2.769 (173)

Ever smoked cigarettes—yes 32.2 % (56) 37.5 % (24) 29.4 % (32) −1.143 (172)

Ever used marijuana—yes 22.2 % (39) 35.4 % (23) 14.5 % (16)** −3.314 (174)

Ever used alcohol—yes 39.2 % (69) 43.1 % (28) 37.3 % (41) −.802 (174)

*
p<.05,

**
p<.01,

***
p<.001

a
One missing participant

b
Two missing participants
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Table 3

Standardized factor loadings for latent constructs used in hypothetical models

Standardized factor loading

Depression

 Depressive affect .903

 Somatic retardation .915

Relationship satisfactiona

 Parcel 1 .915–.925

 Parcel 2 .818–.882

 Parcel 3 .829–.944

PTSRC-behavioral belief

 I know enough information to talk to my daughter about how to prevent HIV/AIDS .951

 I know enough information to talk to my daughter about how to use a condom. .948

 I know enough information to talk to my daughter about different kinds of birth control .872

 I know how to tell my daughter good ways to put off sex until she is older .897

PTSRC-normative belief

 How important is it to you that your family approves of what you do with your daughter? .872

 How important is it to you that your partner/husband approves of what you do with your daughter? .642

 How important is it to you that your friends approve of what you do with your daughter? .792

PTSRC-control belief

 How easy/hard is it for you to talk to your daughter about sex and abstinence .928

 How easy/hard is it for you to talk to your daughter about dating .838

 How easy/hard is it for you to talk to your daughter about resist .852

 How easy/hard is it for you to talk to your daughter about STDs and HIV .787

Communication intention

 How likely is it that you will talk to your daughter about sex and abstinence .795

 How likely is it that you will talk to your daughter about HIV/AIDS .797

PTSRCa

 Parcel 1 .882–.914

 Parcel 2 .869–.900

 Parcel 3 .711–.719

Abstinence-behavioral belief

 If I do not have sex, people will call me names .817

 If I do not have sex, boys will not want to go out with me .885

 If I do not have sex with my boyfriend, then he will break up with me .859

Condom use-behavioral belief

 Condoms help prevent pregnancy .849

 Condoms help prevent STDs .985

 Condoms help prevent HIV .783

Condom use-normative belief

 Would most people who are important to you approve or disapprove of you using a condom if you have sex
in the next 3 months?

.731
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Standardized factor loading

 Would your sexual partner approve or disapprove of you using a condom if the two of you have sex in the
next 3 months?

.741

 Would your mother approve or disapprove of you using a condom if you have sex in the next 3 months? .918

 Would your father approve or disapprove of you using a condom if you have sex in the next 3 months? .858

 Would your friends approve or disapprove of you using a condom if you have sex in the next 3 months? .567

All factor loadings are significant at p < .001

a
Standardized factor loadings from hypothetical model 1 and model 2
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