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Abstract

Purpose—We examined whether established associations between HIV disease and HIV disease

progression on worse health-related quality of life (HQOL) were applicable to women with severe

trauma histories, in this case Rwandan women genocide survivors, the majority of whom were

HIV infected. Additionally, this study attempted to clarify whether post-traumatic stress symptoms

were uniquely associated with HQOL or confounded with depression.

Methods—The Rwandan Women’s Interassociation Study and Assessment (RWISA) was a

longitudinal prospective study of HIV-infected and uninfected women. At study entry 922 women

(705 HIV+ and 217 HIV−) completed measures of symptoms of post-traumatic stress and HQOL

as well as other demographic, clinical and behavioral characteristics.

Results—Even after controlling for potential confounders and mediators, HIV+ women, in

particular those with the lowest CD4 counts, scored significantly worse on HQOL and overall

QOL than did HIV− women. Even after controlling for depression and HIV disease progression,

Corresponding author: Tracy L. Gard, PhD, tgard@montefiore.org, 718-920-6388, Fax: 718-652-3523.

NIH Public Access
Author Manuscript
Qual Life Res. Author manuscript; available in PMC 2014 October 01.

Published in final edited form as:
Qual Life Res. 2013 October ; 22(8): 2073–2084. doi:10.1007/s11136-012-0328-y.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



women with more post-traumatic stress symptoms scored worse on HQOL and overall QOL than

women with fewer post-traumatic stress symptoms.

Conclusions—This study demonstrated that post-traumatic stress symptoms were independently

associated with HQOL and overall QOL, independent of depression and other confounders or

potential mediators. Future research should examine whether the long term impact of treatment on

physical and psychological symptoms of HIV and post-traumatic stress symptoms would generate

improvement in HQOL.
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The 1994 Rwandan genocide resulted in an estimated 800,000 deaths, repeated exposure to

traumatic events by millions of Rwandans, including sexual assault of hundreds of

thousands of women, displacement of over half the Rwandan population, and a breakdown

of infrastructure both during and in the aftermath of genocide [1, 2]. Rape was used

systematically as a weapon in the genocide [3]. It is estimated that tens of thousands of

women may have been infected with HIV as a result of genocidal rape [4] and the HIV

incidence in Rwanda may have increased by 6% [5]. The prevalence of posttraumatic stress

disorder (PTSD) among Rwandan women eight to eleven years after the genocide ranged

from 30%–60% [6, 7], and the prevalence of depression eleven years after the genocide was

29% [7].

Given the systematic use of rape as a weapon, the United Nations Commission on Human

Rights advocated for the development of health care services that target the physical and

psychological needs of women [29]. Grassroots women’s organizations were created to

address the medical and psychosocial needs of female genocide survivors [8]. These

women’s organizations, in turn, requested international assistance for HIV-infected

genocidal rape survivors, as these women were becoming sick and dying [8]. Public-private

partnerships were created to develop clinics to treat HIV and trauma and to provide concrete

services in order to improve their physical and psychological functioning and overall quality

of life [8]. Despite the efforts directed at addressing the medical and psychosocial needs of

women genocide survivors, to date no studies have examined their health-related quality of

life (HQOL) and the association of physical and psychological factors on their HQOL.

HQOL “refers to how health impacts on an individual’s ability to function and his or her

perceived well-being in physical, mental, and social domains of life” [9]. HQOL has been

examined extensively in individuals with HIV disease. In both the U.S. and in developing

countries, individuals with symptomatic HIV or AIDS have lower HQOL than do HIV−

individuals or asymptomatic HIV+ individuals [10–13]. In developing countries, initiation

of highly active antiretroviral therapy (HAART) is associated with improvements in most

HQOL domains [14–16].

An association between greater depressive symptoms and lower HQOL, or quality of life

(QOL) in general has been well established in the general population [9, 17–18] and in HIV

+ individuals in the U.S. and Africa [12, 19–21]. The independent association of post-
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traumatic stress symptoms on HQOL has been less well understood, and has often been

studied concurrently with depression [17–18]. One study examined the association between

post-traumatic stress symptoms and HQOL among HIV-infected adults [21]. They found

post-traumatic stress symptoms in combination with multiple factors, such as the number of

lifetime trauma experiences and the number of current stressful events, were associated with

lower HQOL. The researchers did not examine post-traumatic stress symptoms and

depressive symptoms concurrently due to concerns with multicollinearity [21].

The purpose of this study was to examine whether the established associations between HIV

disease and HIV disease progression on worse health-related quality of life (HQOL) were

applicable to women with severe trauma histories, in this case Rwandan women genocide

survivors, the majority of whom was HIV infected. Additionally, this study attempted to

clarify whether post-traumatic stress symptoms had independent associations beyond

confounding with depression. This study focused on women survivors in response to a

request by grassroots Rwandan women’s organizations for assistance treating HIV infected

women. The predictor variables of interest in this study were HIV status, HIV disease

progression, as measured by CD4 counts (for those who were HIV infected), and post-

traumatic stress symptoms. Consistent with the findings reported in the literature, we

hypothesized that: 1) HIV+ women independently would score worse across all HQOL

domains and overall QOL than HIV− women; and 2) HIV+ women with more advanced

HIV disease (CD4 counts <200/mm3) would independently score worse across all HQOL

domains and overall QOL than HIV− women and HIV+ women with higher CD4 counts.

Further, we hypothesized that 3) even after controlling for depression, HIV status and HIV

disease progression, women with more post-traumatic stress symptoms would score worse

across all HQOL domains than women with fewer post-traumatic stress symptoms.

Methods

We conducted this analysis within the Rwandan Women’s Interassociation Study and

Assessment (RWISA), a longitudinal prospective study of HIV infected and uninfected

women. RWISA’s purpose was to simultaneously study the impact of HIV infection and the

genocide on the physical and mental health of women. It was approved by the Rwandan

National Ethics Committee and the Institutional Review Board of Montefiore Medical

Center, Bronx, NY, USA.

Study population—710 HIV+ and 226 HIV− women enrolled in RWISA in 2005, with

follow up visits scheduled every six months. Participants were recruited primarily through

grassroots Rwandan women’s associations (89.1%) and clinical care sites for HIV infected

patients (10.9%). Inclusion criteria were female sex, age > 25 years at study entry, having

lived in Rwanda during the genocide, and having no history of receiving antiretroviral

treatment, with the possible exception of a single dose of nevirapine during pregnancy to

prevent mother-to-child transmission of HIV. Antiretroviral treatment was only beginning to

be introduced in Rwanda at the time of study enrollment so very few HIV infected

Rwandans had prior exposure to HAART. At study entry if women were identified as being

eligible for antiretroviral treatment (as per CD4 counts), they were immediately started on
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HAART. Additionally, eligible participants had to be able to provide informed consent,

complete the interview in the Kinyarwanda language, travel to and from the research site,

and agree to be tested for HIV. Because one of the main objectives of RWISA was to

identify the impact of genocidal rape on HIV infection, by balanced design 50% of both

HIV+ and HIV− participants reported experiencing genocidal rape. Approximately 75% of

participants were HIV+; nearly all the women knew or thought they knew their HIV status

prior to study enrollment. Participants received transportation support, a meal, and monetary

remuneration for participating.

The enrollment visit lasted approximately three hours and consisted of an interview,

physical exam and specimen collection. The interview contained six separate forms covering

demographics, medical and health history, health care utilization, and psychosocial

questions assessing HQOL, symptoms of depression and post-traumatic stress and trauma

experiences during the 1994 genocide. All instruments were translated and back translated

and adapted for this sample according to World Health Organization guidelines (see [7] for

more detailed information). Trained nurses and trauma counselors conducted the interviews

in the Kinyarwanda language. Participants who experienced emotional distress as a result of

the interview were provided trauma counseling both immediately onsite and by referral, as

needed.

Measures

Participants answered demographic questions about their age, marital status, living

arrangements, socioeconomic status (education, employment, income, use of a food

program) and health factors such as number of emergency room visits in the last six months,

whether they had health insurance and their ability to pay for healthcare. Blood was drawn

to measure CD4 cell counts. CD4 cell counts measured the general health of the immune

system, with higher CD4 counts indicating a healthier immune system. CD4 counts

>350/mm3 in HIV+ women represented a relatively healthy immune system whereas CD4

counts <200/mm3 indicated a significantly compromised immune system (and was one of

the markers for an AIDS diagnosis).

Health-Related Quality of Life (HQOL) was measured using the Short Form (SF)-21, an

instrument derived from the 38 item Medical Outcomes Study HQOL instrument, a general

measure of health-related quality of life [22]. The SF-21 was created specifically for HIV+

populations and measured quality of life among 9 domains or subscales: current health

perceptions, physical functioning, energy/fatigue, emotional well-being, cognitive

functioning, role functioning, social functioning, pain, and a categorical health rating. Each

subscale contained one to four items. Item responses were converted to scores each ranging

from 0 – 100, with higher scores representing better functioning. Items for each subscale

were then averaged to create a subscale score. The SF-21 HQOL categorical health rating

subscale contained only one item, asking respondents to rate their health in general. Unlike

other questions, this item used an analog scale (i.e., smiling and frowning faces as anchor

points). We omitted this question/subscale to simplify administering the SF-21 in an

interview format. Other researchers using the SF-21 in cross-cultural contexts also omitted

this question/subscale due to concerns with clarity [23]. We also asked respondents to rate
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their overall quality of life on a 0 to 10 scale which we multiplied by 10 to obtain a score

ranging from 0 – 100.

Respondents who answered at least 80% of the items for a subscale were included in

analyses involving that subscale. Among these respondents, missing items were imputed

using the mean of the non-missing items for that subscale [24]. The SF-21 was validated

with HIV+ adults in the U.S.; had demonstrated reliability and validity with the original

MOS HQOL scale; and correlated with HIV symptom status and level of disability [22]. The

internal consistency reliability for the entire scale in this study was Cronbach alpha = 0.91.

Subscale alphas were generally between 0.51 and 0.87, with the exception of energy/fatigue

that had an alpha of 0.00 (see Table 1). Because of the poor internal consistency reliability

of the energy/fatigue subscale, it was not included in the analyses.

Depressive symptoms—Depressive symptoms were measured by the 20 item Center for

Epidemiological Studies-Depression scale (CES-D). Item scores ranged from 0 to 3 and

were summed to provide an overall depression score. A threshold score of 16 represented

clinically significant symptoms of depression [25]. If 1 to 3 items were missing, the full

CES-D score was imputed using the person – mean approach [24]. Internal consistency

reliability for the entire scale was Cronbach alpha = .82.

Post-traumatic stress symptoms—The 40 item Harvard Trauma Questionnaire (HTQ)

was used to measure trauma symptoms. For purposes of this study, the 16 HTQ items that

corresponded to the three categories of symptoms associated with post-traumatic stress

disorder [26] were used. These questions were asked in the context of potentially traumatic

events experienced during the genocide. The scale for each item ranged from 1 to 4, and a

mean score >2 indicated that the individual had symptoms consistent with PTSD [27]. If 1 to

3 items were missing, the full HTQ score was imputed using the person – mean approach

[24]. The internal consistency reliability for the subscale was Cronbach alpha = .88.

Statistical analysis

Associations between demographic variables, depression symptoms, post-traumatic stress

symptoms, 7 HQOL subscales (2 subscales were omitted as described above), and overall

QOL by HIV status were calculated using Chi square tests for categorical variables and two

sample t tests for continuous variables. To examine the unadjusted associations between the

predictor and outcome variables, univariate linear regression was conducted for each

outcome. All variables with the exception of CD4 counts had non-extreme distributions

without outliers or excessive skewness greater than 3.

Finally, two sets of multivariate hierarchical regression analyses were conducted to examine

the residual association of HIV status / severity and post-traumatic stress symptoms after

adjusting for the following groups of confounders/mediators: 1) sociodemographic

characteristics (age, marital status, number of individuals living in the household, and

education), 2) economic indicators (employment, income, use of a food program, having

health insurance, and ability to pay for medical care and prescriptions), 3) mental health

symptoms and stressors [post-traumatic stress symptoms (HTQ>2), depression symptoms

(CES-D >=16), and experiencing genocidal rape], and 4) HIV status (HIV+ vs. HIV−) and
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for HIV+ participants, HIV disease progression, as measured by CD4 counts (CD4 counts

>350/mm3, CD4 counts 200–350/mm3, and CD4 counts <200/mm3). Statistical analyses

were performed using SAS, version 9.2.

Results

A total of 936 women (710 HIV+ and 226 HIV−) participated in the baseline interview.

Fourteen women who did not answer any HQOL questions were omitted from the analyses,

leaving 922 (705 HIV+ and 217 HIV−) participants. HIV+ women were younger (p <0.001),

more likely to have health insurance (p=0.002), better educated (p=0.03), and had higher

monthly incomes (p=0.02; see Table 2 for participants’ socio-demographic and clinical

characteristics by HIV status). Slightly more than one third of HIV+ women had CD4 counts

<200/mm3 and 28% had CD4 counts >350/mm3. HIV− women were more likely to reside in

their own homes, reside with partners, and have more household members living with them

(p<0.001 for all). The average CES-D score was 23.0 for all RWISA participants, and HIV+

women had significantly higher (worse) CES-D scores than HIV− women. The majority of

RWISA participants had HTQ scores >2. Sixty-six percent of HIV− women had HTQ scores

>2, compared to 58% of HIV+ women (p=0.05). There were significant differences in

HQOL subscale scores by HIV status (p<0.002 for all subscales) with HIV+ women having

significantly lower (worse) scores on all HQOL subscales. HIV+ women also reported lower

overall QOL than did HIV− women (p=0.02).

Univariate associations of participant characteristics with HQOL subscales and overall QOL

were presented in Table 3. The numbers in the cells represented the numerical change on a

specific HQOL subscale score for every one unit change in the predictor variable. For

example, the HIV+ vs. HIV− row and physical function column had −13.43 in the cell,

indicating that on average HIV+ women scored 13.43 points lower on physical functioning

HQOL than did HIV− women. It was consistent (after adjusting for round off error) with the

average physical functioning scores of 71.45 for HIV+ and 58.01 for HIV− women in Table

2. For interpretation of the numbers in the cells of Table 3, the scores ranged from 0 to 100

(see Table 2 for the overall means for each of these scores among HIV+ and HIV− women).

HIV infection, and for HIV + women lower CD4 count, were significantly associated with

lower values for all HQOL subscales and overall QOL (p<0.05 for all and typically <

0.001). HIV+ women with both CD4 counts <200 and 200–350/mm3 had significantly lower

scores on all HQOL subscales, as compared to HIV− women. HIV+ women with CD4

counts > 350/mm3 did not differ from HIV− women on most of the HQOL subscales (except

current health perceptions and physical functioning subscales) or overall QOL. Women with

HTQ scores >2 had significantly worse HQOL on all subscales and overall QOL scores as

compared to women who had HTQ scores <=2 (p<0.001 for all HQOL variables). Women

with CES-D scores >=16 had significantly worse HQOL (with large magnitudes of

differences) on all subscales and overall QOL than did women whose depression scores did

not reach this cut-off point (p<0.001 for all variables).

Among the demographic variables, marital status was significantly associated with all

HQOL subscales and overall QOL, with married/partnered women having better HQOL and
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overall QOL (p<0.001 for all variables). Markers of poverty (unemployment, lower income,

and inability to pay for medical care and prescriptions) were all significantly associated with

lower HQOL subscales (with the exception of social functioning) and overall QOL (p<0.05

for all).

We performed a multivariate hierarchical regression analysis to determine the residual

association of HIV (Table 4) with HQOL subscales and general QOL after sequentially

adjusting for the following groups of potential confounders/mediators: 1) first

sociodemographic characteristics, 2) then also economic indicators, 3) then also mental

health symptoms and stressors and 4) finally HIV disease progression, as measured by CD4

counts. With HIV as the only variable in the model, HIV+ women had significantly worse

scores on all of the HQOL subscales and overall QOL than did HIV− women. The largest

difference in scores between HIV+ women and HIV− women was in the HQOL physical

functioning subscale, with HIV+ women scoring ~13 points lower (p<0.001) than HIV−

women (on a 100 point scale). The smallest difference in scores was in overall QOL, with

HIV+ women scoring ~3 points lower than HIV− women (p=0.02).

After adjusting the model for sociodemographic characteristics and economic indicators,

disparities in scores between HIV+ women and HIV− women remained essentially the same

or widened for all HQOL subscales and overall QOL. HIV+ women now scored from an

adjusted ~15 points lower (physical functioning subscale) to an adjusted ~4 points lower

(overall QOL) than did HIV− women (p<0.001 to p=0.002).

After further adjusting for mental health symptoms and stressors, the differences in scores

between HIV+ and HIV− women on all HQOL subscales and overall QOL were reduced.

HIV+ women scored an adjusted ~11 points lower (physical functioning subscale) to ~3

points lower (emotional well-being) than did HIV− women (p<0.001 to p=0.02), but HIV+

women no longer had adjusted differences from HIV− women on the HQOL subscales of

cognitive functioning, social functioning, and overall QOL.

Further adjusting for CD4 counts within HIV+ women yielded the largest disparities in

HQOL subscale scores between HIV+ women with the lowest CD4 counts (CD4<200/mm3)

and HIV− women. HIV+ women with the lowest CD4 counts scored ~17 points lower

(physical functioning and pain HQOL subscales) to ~4 points lower (overall QOL) than did

HIV− women (p<0.001 to p=0.01). There were no adjusted differences in scores between

HIV+ women with the highest CD4 counts (>350/mm3) and HIV− women on all HQOL

subscales (except physical functioning) or overall QOL. HIV+ women with the highest CD4

counts scored an adjusted ~6 points lower on physical functioning HQOL than did HIV−

women (p=0.02).

We then performed the same multivariate hierarchical regression analyses as described for

Table 4 to determine the residual association of post-traumatic stress with HQOL subscales

and overall QOL (Table 5). For this second multivariate hierarchical regression analysis,

with post-traumatic stress symptoms as the only variable in the model, women with more

post-traumatic stress symptoms (HTQ>2) scored significantly worse than women with fewer

post-traumatic stress symptoms (HTQ<=2) on all HQOL subscales and overall QOL.

Gard et al. Page 7

Qual Life Res. Author manuscript; available in PMC 2014 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Differences in scores ranged from ~11 points on the pain HQOL subscale to ~5 points on the

cognitive functioning HQOL subscale and overall QOL (p<0.001 for all subscales).

When sociodemographic characteristics and economic indicators were adjusted for in the

model, the disparities in scores, although smaller, remained statistically significant for all

HQOL subscales and overall QOL. Women with higher post-traumatic stress symptoms

scored an adjusted ~9 points lower (pain subscale) to ~4 points lower (current health

functioning and cognitive functioning subscales and overall QOL) than did women with

lower post-traumatic stress symptoms (p <0.001 to p=0.01).

Further adjusting for depression symptoms and experiencing genocidal rape then HIV status

and CD4 counts in models (D) and (E) modified the differences only slightly. Women with

higher post-traumatic stress symptoms continued to score significantly worse on all HQOL

subscales and overall QOL than did women with lower post-traumatic stress symptoms, with

differences in Model E ranging from ~7 points on the pain subscale (p=0.002) to ~3 points

on current health functioning, emotional well-being, and cognitive functioning HQOL

subscales and overall QOL (p=0.001 to p=0.05).

Discussion

This study examined the residual associations of HIV status /disease progression and post-

traumatic stress symptoms with HQOL and overall QOL of Rwandan women genocide

survivors, after sequentially adjusting for groups of sociodemographic characteristics,

economic indicators, and mental health variables as potential confounders/mediators. The

results partially supported our hypothesis that HIV+ women independently would have

worse HQOL subscale scores and overall QOL than HIV− women, and fully supported our

hypothesis that HIV+ women with more advanced HIV disease (as measured by CD4

counts) would independently have worse HQOL subscale scores and overall QOL than HIV

− women. Before adjusting for other variables, HIV+ women consistently scored worse on

all HQOL subscales and overall QOL than did HIV− women. When sociodemographic

characteristics and economic factors were adjusted for, disparities in HQOL subscale scores

and overall QOL between HIV+ and HIV− women actually increased for most of the HQOL

subscales and for overall QOL. In this study, HIV+ women were younger, better educated,

and more economically advantaged (i.e., had higher incomes and were more likely to have

health insurance) than HIV− women It appears these sociodemographic and economic

characteristics served as protective factors in reducing the impact of HIV status on HQOL

and overall QOL.

HQOL and overall QOL score differences between HIV+ women and HIV− women were

reduced or disappeared altogether in models adjusting for depressive symptoms, post

traumatic stress symptoms and experiencing genocidal rape. These findings indicate that

mental health was more strongly associated with HQOL and overall QOL than was HIV

status. The negative association between depressive symptoms and HQOL and overall QOL

has been well established [9, 12, 17–21]. In this study, HIV+ women had significantly

higher depressive symptoms than HIV− women, so the finding that the association between

HIV status and HQOL and overall QOL was significantly reduced, or disappeared
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altogether, when mental health factors were accounted for was surprising. Another

surprising finding was that significantly more HIV− than HIV+ women in this study had

HTQ scores >2 (suggesting that they met the diagnostic criteria for post-traumatic stress

disorder). The literature has fairly consistently demonstrated that HIV+ individuals have

higher rates of post-traumatic stress disorder than HIV− individuals [28]. Finally, the role of

HIV did not completely disappear in this model, however. After further adjusting for CD4

counts of HIV+ women, HIV+ women with the lowest CD4 counts had significantly worse

HQOL subscale scores and overall QOL than HIV− women and HIV+ women with higher

CD4 counts. Hence, HIV disease progression impacted HQOL and overall QOL over that of

mental health variables and HIV status.

Our third hypothesis, that women with higher post-traumatic stress symptoms would have

lower HQOL and overall QOL, even after controlling for depression, HIV status, and HIV

disease progression, was also supported. After controlling for HIV disease progression and

symptoms of depression, women with higher post-traumatic stress symptoms continued to

independently score lower on HQOL subscales and overall QOL than did women with fewer

post-traumatic stress symptoms. This finding demonstrated that post-traumatic stress

symptoms were uniquely associated with HQOL and overall QOL, despite having high

correlation with depression, and should therefore be treated as an independent construct.

While residual confounding (say with depression) through inadequacy of the CES-D scale

perhaps cannot be ruled out, the fact that the residual association of HTQ changed so little

after adjustment for depression made this unlikely.

The magnitude of independent association of HIV disease progression with HQOL measures

was stronger than that of post-traumatic stress symptoms especially for physical functioning

and pain. The final adjusted disparities between HIV+ women with CD4 < 200/mm3 and

HIV− women in Table 4 ranged from ~4 to ~17 depending on the measure. This compared

to final adjusted disparities ranging from ~3 to ~7 in Table 5. For interpretation of these

magnitudes, all scores ranged form 0 to 100 and their overall standard deviations ranged

from ~15 to ~30. Given that HIV disease progression is marked by worse physical and

mental health, increased pain, and decreased functioning, the finding that HIV disease

progression was most strongly associated with worse HQOL and overall QOL was not

unexpected.

This study was unique in many respects: 1) this study took place in a resource-limited

country, Rwanda; 2) the women in the study had significant trauma histories, with half

experiencing genocidal rape and 3) this study included both HIV+ and HIV− women for

comparison. Not surprisingly, rates of depression and post-traumatic stress symptoms were

high. Seventy-eight percent of the women had CES-D scores >=16, suggestive of significant

symptoms of depression, and 60% had HTQ scores >2, representing greater likelihood of

post-traumatic stress disorder. HIV+ women had significantly more depressive symptoms

and were significantly more likely to have CES-D scores >= 16 than HIV− women.

Although HIV+ and HIV− women did not differ with regard to the number of post-traumatic

stress symptoms, HIV− women were significantly more likely to have HTQ scores > 2.
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These findings have public health implications for providers treating Rwandan women

genocide survivors. As demonstrated in other studies in developing countries [14–16],

initiating HAART is expected to lead to improved health and increased longevity, which in

turn could lead to improved HQOL and overall QOL across the spectrum of adjusted HIV

disease related disparities (reaching as high as 16 on a scale of 100 in untreated HIV+

women with CD4<200/mm3). Hence, outreach efforts to identify individuals with HIV and

to engage them in care are critical.

Improved physical health is not expected to lead to improved post-traumatic stress

symptoms, so addressing physical health needs in the absence of mental health needs may

produce only modest improvements in HQOL. Given that post-traumatic stress symptoms

are independently associated with HQOL and overall QOL (adjusted disparities ranging

from 3 to 7 on an overall scale of 100), it is anticipated that trauma-focused psychosocial

treatments will lead to a reduction in post-traumatic stress symptoms, which in turn may

lead to improvement in HQOL and overall QOL. Access to quality mental health treatment

is a public health challenge in Rwanda and the Rwandan government has partnered with

international agencies and grassroots organizations to develop high quality, holistic mental

health care [29]. The impact of these services on reducing post-traumatic stress symptoms

and improving HQOL and overall QOL is an area for future research.

There were several limitations to this study. This study’s generalizability may be limited by

recruitment primarily from healthcare facilities and grassroots women’s organizations. It

was possible that participants’ psychological distress and lower HQOL led them to seek

care; hence, these women may over-represent the degree of depression and post-traumatic

stress symptoms in the general population of Rwandan women. Another potential limitation

of the study was the validity of the CES-D measure in HIV+ individuals because the scale

measured somatic symptoms consistent with both depression and HIV-related illness [30].

This study was one of the first to use the SF-21 with African women. One of its subscales,

energy/fatigue, had extremely low internal consistency reliability in this sample and was

therefore omitted. Otherwise, the other HQOL subscales differentiated between women with

and without HIV, and among women with HIV infection, HQOL subscale scores were

differentiated by CD4 counts. This latter finding was consistent with another study that used

the SF-21 in developing countries [23], suggesting that it had cross-cultural utility as a

HQOL measure.

Not surprisingly, we observed strong independent associations with HIV infection, and in

particular advanced HIV disease, with worse measures of HQOL. Moreover, this study

found that post-traumatic stress symptoms were independently associated with lower HQOL

and overall QOL, independent of depression and other confounders or potential mediators.

Future research should examine the long-term impact of both medical and psychological

treatment on the HQOL and overall QOL of women genocide survivors and persons infected

with HIV. There are established HIV treatment protocols with demonstrated efficacy.

Evidence based treatments also exist for post-traumatic stress symptoms and depression.

However, the validity of these psychological treatments with Rwandan women needs to be

established.

Gard et al. Page 10

Qual Life Res. Author manuscript; available in PMC 2014 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



References

1. Human Rights Watch. Leave none to tell the story: Genocide in Rwanda. New York: Human Rights
Watch; 1999.

2. Karekezi, U.; Nshimiyimana, A.; Mutamba, B. Localizing justice: Gacaca courts in post-genocide
Rwanda. In: Stover, E.; Weinstein, HM., editors. My neighbor, my enemy: Justice and community
in the aftermath of mass atrocity. Cambridge: University Press; 2004. p. 69-84.

3. Degni-Segui, R. Question of the violation of human rights and fundamental freedoms in any part of
the world, with particular reference to colonial and other dependent countries and territories. Special
Rapporteur of the Commission on Human Rights. 1996. www.1.umn.edu/humanrts/commission/
country52/68-rwa.htm

4. Donovan P. Rape and HIV/AIDS in Rwanda. Lancet. 2002; 360:s17–s18. [PubMed: 12504487]

5. Supervie V, Halima Y, Blower S. Assessing the impact of mass rape on the incidence of HIV in
conflict-affected countries. AIDS. 2010; 24:2841–2847. [PubMed: 20859191]

6. Pham P, Weinstein H, Longman T. Trauma and PTSD symptoms in Rwanda: Implications for
attitudes toward justice and reconciliation. Journal of the American Medical Association. 2004; 292
(5):602–612. [PubMed: 15292086]

7. Cohen M, Fabri M, Cai X, Shi Q, Hoover D, Binagwaho A, Culhane M, Mukanyonga H, Karegeya
D, Anastos K. Prevalence and predictors of posttraumatic stress disorder and depression in HIV-
infected and at-risk Rwandan women. Journal of Women’s Health. 2009; 18 (11):1783–1791.

8. Cohen MH, d’Adesky A, Anastos K. Women in Rwanda: Another world is possible. JAMA. 2005;
294 (5):613–615. [PubMed: 16077056]

9. Hays R, Morales L. The RAND-36 measure of health-related quality of life. Annals of Medicine.
2001; 33:350–357. [PubMed: 11491194]

10. Hays R, Cunningham W, Sherbourne C, Wilson I, Wu A, Cleary P, McCaffrey D, Fleishman J,
Crystal S, Collins R, Eggan F, Shapiro M, Bozzette S. Health-related quality of life in patients
with Human Immunodeficiency Virus infection in the United States: Results from the HIV cost
and services utilization study. American Journal of Medicine. 2000; 108:714–722. [PubMed:
10924648]

11. Lubeck D, Fries J. Changes in quality of life among persons with HIV infection. Quality of Life
Research. 1992; 1:359–356. [PubMed: 1299468]

12. Liu C, Johnson L, Ostrow D, Silvestre A, Visscher B, Jocobson LP. Predictors of lower quality of
life in the HAART era among HIV-infected men. Journal of Acquired Immune Deficiency
Syndrome. 2006; 42:470–477.

13. Fan AP, Kuo HC, Kao DY, Morisky DE, Chen YA. Quality of life and needs assessment on people
living with HIV and AIDS in Malawi. AIDS Care. 2011; 23:287–302. [PubMed: 21347892]

14. Louwagie G, Bachmann M, Meyer K, Booysen F, Fairall L, Heunis C. Highly active antiretroviral
treatment and health related quality of life in South African adults with Human Immunodeficiency
Virus infection: A cross-sectional analytical study. BMC Public Health. 2007; 7 (244):1–10.
[PubMed: 17199891]

15. Morineau G, Vun MC, Barennes H, Wolf RC, Song N, Prybylski D, Chawalit N. Survival and
quality of life among HIV-positive people on antiretroviral therapy in Cambodia. AIDS Patient
Care and STDS. 2009; 23:669–677. [PubMed: 19591600]

16. Wouters E, Meulemans H, Van Rensburg H, Heunis J, Mortelmans D. Short-term physical and
emotional health outcomes of public sector ART in the Free State province of South Africa.
Quality of Life Research. 2007; 16:1461–1471. [PubMed: 17899446]

17. Guan B, Deng Y, Cohen P, Chen H. Relative impact of axis I mental disorders on quality of life
among adults in the community. Journal of Affective Disorders. 2011; 131:293–298. [PubMed:
21570579]

18. Beard C, Weisberg RB, Keller MB. Health-related quality of life across the anxiety disorders:
Findings from a sample of primary care patients. Journal of Anxiety Disorders. 2010; 24:559–564.
[PubMed: 20418054]

Gard et al. Page 11

Qual Life Res. Author manuscript; available in PMC 2014 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



19. Adewuya A, Afolabi M, Ola B, Ogundele O, Ajibare A, Oladipo B, Fakande I. Relationship
between depression and quality of life in persons with HIV infection in Nigeria. International
Journal of Psychiatry in Medicine. 2008; 38 (1):43–51. [PubMed: 18624016]

20. Sherbourne C, Hays R, Fleishman J, Vitiello B, Magruder K, Bing E, McCaffrey D, Burnam A,
Longshore D, Eggan F, Bozzette S, Shapiro M. Impact of psychiatric conditions on health-related
quality of life in persons with HIV infection. American Journal of Psychiatry. 2000; 157:248–254.
[PubMed: 10671395]

21. Leserman J, Whetten K, Lowe K, Stangl D, Swartz MS, Thielman NM. How trauma, recent
stressful events, and PTSD affect functional health status and health utilization in HIV-infected
patients in the South. Psychosomatic Medicine. 2005; 67:500–507. [PubMed: 15911916]

22. Bozzette S, Hays R, Berry S, Kanouse D, Wu A. Derivation and properties of a brief health status
assessment instrument for use in HIV disease. Journal of Acquired Immune Deficiency Syndromes
and Human Retrovirology. 1995; 8:253–265. [PubMed: 7859137]

23. Safren SA, Hendriksen ES, Smeaton L, Celentano DD, Hosseinipour MC, Barnett R, Guanira J,
Flanigan T, Kumarasamy N, Klingman K, Campbell T. AIDS Behavior. 2012; 16:266–277.
[PubMed: 21499794]

24. Bono C, Ried L, Kimberlin C, Vogel B. Missing data on the Center for Epidemiologic Studies
Depression Scale: A comparison of 4 imputation techniques. Research in Social Administration
Pharmacology. 2007; 3:1–27.

25. Radloff L. The CES-D scale: A self-report depression scale for research in the general population.
Applied Psychological Measurement. 1977; 1:385–401.

26. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4.
Washington, DC: American Psychiatric Association; 1994.

27. Mollica, R.; McDonald, L.; Massagli, M.; Silove, D. Measuring trauma, measuring torture.
Cambridge: Harvard Program in Refugee Trauma; 2004.

28. Beckerman NL, Auerbach C. Post-traumatic stress disorder and HIV: A snapshot of co-occurrence.
Social Work in Health Care. 2010; 49:687–702. [PubMed: 20853209]

29. Zraly M, Rubin-Smith J, Betancourt T. Primary mental health care for survivors of collective
sexual violence in Rwanda. Global Public Health. 2011; 6:257–270. [PubMed: 20658404]

30. Kalichman S, Rompa D, Cage M. Distinguishing between overlapping somatic symptoms of
depression and HIV disease in people living with HIV-AIDS. The Journal of Nervous and Mental
Disease. 2000; 188 (10):662–670. [PubMed: 11048815]

Gard et al. Page 12

Qual Life Res. Author manuscript; available in PMC 2014 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Gard et al. Page 13

Table 1

Internal Consistency Reliability for HQOL Subscales1, CES-D, and HTQ Subscale

HQOL Subscale (n = 20 items) Standardized alpha

Physical Functioning (n = 4 items) 0.77

Role Functioning (n = 2 items) 0.88

Energy/Fatigue2 (n = 2 items) 0.00

Social Functioning (n = 2 items) 0.70

Cognitive Functioning (n = 2 items) 0.68

Pain2 (n = 2 items) 0.87

Emotional Well-being3 (n = 3 items) 0.51

Current Health Perceptions (n = 3 items) 0.62

CES-D (n = 20 items) 0.82

HTQ Subscale (n = 16 items) 0.88

1
Calculations included only respondents who answered all HQOL items (n = 818).

2
Subscale contained one reverse scored item.

3
Subscale contained two reverse scored items.
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Table 2

Characteristics of RWISA Participants by HIV Status

Characteristics HIV− (n = 217) HIV+ (n = 705) All Participants (n = 922) p valuea

Age, % <0.001

 <30 yrs 34 (15.67%) 158 (22.41%) 192 (20.82%)

 30 – 40 yrs 57 (26.27%) 389 (55.18%) 446 (48.37%)

 > 40 yrs 126 (58.06%) 158 (22.41%) 284 (30.80%)

Married/Partnered, % 80 (37.56%) 256 (36.31%) 336 (36.60%) 0.74

Live w/ partner, % (n=336) 45 (56.25%) 73 (28.52%) 118 (35.12%) <0.001

# People live w/ you, % <0.001

 0–2 23 (11.22%) 194 (27.75%) 217 (24.00%)

 3 31 15.12%) 131 (18.74%) 162 (17.92%)

 4 – 5 77 (37.56%) 222 (31.76%) 299 (33.08%)

 > 5 74 (36.10%) 152 (21.75%) 226 (25.00%)

Where live, % <0.001

 Own home/apt 107(50.23%) 177 (25.11%) 284 (30.94%)

 Parent’s home 20 (9.39%) 51 (7.23%) 71 (7.73%)

 Someone else’s home 78 (36.62%) 469 (66.52%) 547 (59.59%)

 Shelter 8 (3.76%) 6 (0.85%) 14 (1.53%)

 Other 0 (0.00%) 2 (0.28%) 2 (0.22%)

Education, % 0.03

 None 67 (31.60%) 156 (22.22%) 223 (24.40%)

 Some primary 69 (32.55%) 269 (38.32%) 338 (36.98%)

 Completed primary 51 (24.06%) 204 (29.06%) 255 (27.90%)

 Secondary or higher 25 (11.79%) 73 (10.40%) 98 (10.72%)

% Employed 51 (25.00%) 171 (25.04%) 222 (25.03%) 0.99

Income per month, % 0.02

 < 10,000 FRW (US$18) 92 (45.10%) 251 (36.12%) 343 (38.15%)

 10,000 – 35,000 FRW 79 (38.73%) 347 (49.93%) 426 (47.39%)

 > 35,000 FRW (US$64) 33 (16.18%) 97 (13.96%) 130 (14.46%)

% used food program, past 6 months 24 (11.27%) 97 (13.82%) 121 (13.22%) 0.34

CD4, mean (SD) - 283 (167)

CD4 categories, %

 > 350 - 195 (27.66%)

 200 – 350 - 269 (38.16%)

 < 200 - 241 (34.18%)
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Characteristics HIV− (n = 217) HIV+ (n = 705) All Participants (n = 922) p valuea

% with health insurance 70 (32.71%) 313 (44.71%) 383 (41.90%) 0.002

% cannot pay medical bills 10 (4.90%) 37 (5.32%) 47 (5.23%) 0.81

% paid for Rx, past 6 mos 32 (15.02%) 202 (29.15%) 234 (25.83%) <0.001

% went to ER, past 6 mos 3 (1.40%) 28 (4.01%) 31 (3.40%) 0.07

CES-D mean (SD) 20.79 (9.60) 23.67 (9.19) 23.02 (9.35) <0.001

N, (% score > =16) 124 (64.58%) 536 (81.46%) 660 (77.7%) <0.001

HTQ mean (SD) 2.40 (0.67) 2.31 (0.69) 2.33 (0.69) 0.09

N, (% score > 2) 126 (65.63%) 380 (57.8%) 506 (59.53%) 0.05

Experienced genocidal rape N, (%) 101 (46.98%) 347 (49.64%) 448 (49.02%) 0.49

HQOL subscales mean (SD)

 Physical functioning 71.45 (26.09) 58.01 (27.51) 61.17 (27.76) <0.001

 Role functioning 81.98 (22.91) 76.13 (24.34) 77.51 (24.13) 0.002

 Social functioning 69.28 (29.47) 60.85 (28.88) 62.83 (29.22) <0.001

 Cognitive functioning 70.46 (22.21) 64.99 (20.10) 66.28 (20.74) <0.001

 Pain 70.81 (33.71) 60.25 (33.23) 62.74 (33.63) <0.001

 Emotional well being 47.28 (17.11) 41.53 (14.56) 42.88 (15.39) <0.001

 Current health perception 36.07 (20.25) 26.79 (18.51) 28.97 (19.33) <0.001

Overall QOL mean (SD) 48.92 (16.47) 46.00 (15.81) 46.69 (16.01) 0.02

FRW = Rwandan Francs

a
For comparisons of HIV positive to HIV negative women
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