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Abstract

Few studies have investigated the long-term dynamics in health-related quality of life (HRQoL)

among HIV-positive persons from acute infection. From 2004, 160 women were enrolled into the

CAPRISA 002 Acute Infection study at two sites in the province of KwaZulu-Natal and

underwent 3–6 monthly HRQoL assessments using the functional assessment of HIV infection

(FAHI) instrument. Overall and 5 sub-scale FAHI scores [physical well-being (PWB), emotional

well-being (EWB), functional and global well-being (FGWB), social well-being (SWB) and

cognitive functioning (CF)] were calculated up to antiretroviral therapy (ART) initiation and

scores at enrollment were compared to the acute, early and established infection phases. Mixed-

effects regression models adjusting for behavioral and clinical factors were applied to assess

HRQoL trends and the proportion of women meeting minimally important differences was

calculated. Our analyses revealed that overall/sub-scale scores improved over time, except from

PWB and CF. A higher educational status, contraceptive use and a higher BMI were the strongest

predictors of higher overall/sub-scale FAHI scores. CD4 count and HIV viral load were strongly

associated with PWB and CF, but not overall FAHI and other sub-scales. Women newly

diagnosed with acute HIV infection face profound HRQoL challenges. While early ART delivery

may be important for PWB and CF, factors such as education, contraception provision and good

nutritional status should be promoted to maximize HRQoL in HIV positive individuals.
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Introduction

The success of HIV treatment in preventing AIDS and death from HIV, together with a

recent sharp rise in the life-expectancy among South Africans living with HIV [1] has

refocused the emphasis on health-related quality of life (HRQoL) outcomes. Notably,

HRQoL is predictive of good adherence to life-long therapy [2, 3] and is an important

component of the well-being of individuals living with a chronic disease for which there is

currently no cure [4].

While there is no standard definition [5], the World Health Organization Quality of Life

Group generally defines quality of life [6] as “individuals’ perception of their position in the

context of the culture and value systems in which they live and in relation to their goals,

expectations, standards and concerns”. Similarly, HRQoL, quality of life related to the

health condition or the impact of illness, is often described in terms of a multi-dimensional

concept [7], incorporating the subjective assessment of individual well-being encompassing
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various aspects of an individual's life including, physical, mental and functional dimensions.

HRQoL is recognized as a dynamic phenomenon [8], changing over time depending on an

individual's circumstances.

Although international research on HRQoL in populations affected by HIV/AIDS dates back

approximately two decades [9], there has been very limited focus on this important issue in

South Africa, a country characterized by the highest burden of HIV infection globally with

5.6 million people living with HIV in 2011 [10], and an unrelenting tuberculosis co-

epidemic [11].

Despite the rapid expansion of access to antiretroviral therapy (ART) [12], the aim of

achieving universal ART access still remains a major challenge for South Africa. This is

compounded by approximately one in five people who are newly diagnosed with HIV,

refusing ART treatment, despite being eligible, according to one South Africa study [13].

Our study focused on the HRQoL of HIV-positive South African women up to ART

initiation in the KwaZulu-Natal Province, a region in South Africa that historically

encountered one of the highest HIV prevalence rates globally and considerably higher rates

in women than in men [14].

Notably, so far, most studies of HRQoL have been of cross-sectional design and have been

conducted in populations of individuals with established HIV disease, often on ART. In

contrast, this study was conducted in a cohort of acutely infected women enrolled near HIV

seroconversion and followed up repeatedly over an extended ART-free period. We were

therefore able to observe the impact of HIV infection on HRQoL over time, and to

investigate the demographic, behavioral and clinical correlates of evolving HRQoL

outcomes prior to ART initiation.

Methods

Study Population

The CAPRISA 002 Acute HIV infection study is an ongoing prospective cohort study which

started recruitment in 2004 at two sites within the province of KwaZulu-Natal, South Africa:

Durban, the largest city in KwaZulu-Natal; and Vulindlela, a rural community located 130

km northwest of Durban. Originally the study recruited a cohort of HIV-uninfected women

18 years and older at high risk of HIV infection (Phase 1) with the aim to investigate the

natural history of HIV-1 subtype C infection and to assess risk factors for disease

progression. Those women who acquired HIV were enrolled into Phase 2 (acute infection).

In addition, women who enrolled and seroconverted in other CAPRISA prevention trials

including the CAPRISA 004 microbicide trial have also entered the CAPRISA 002 study at

the Phase 2 stage. Acute HIV infection status of all study participants was established based

on plasma HIV-1 RNA testing using Amplicor or TaqMan (Roche Diagnostics, Rotkreuz,

Switzerland) prior to seroconversion or a positive HIV antibody status with a documented

HIV negative antibody test within 5 months of enrolling into the study. HIV antibody testing

was performed with two parallel rapid tests using Determine (Abbott Laboratories, Abbott

Park, IL, USA) and Capillus or Uni-Gold (Trinity Biotech, Jamestown, NY, USA)

depending on the study cohort. All discordant rapid HIV antibody tests were confirmed with
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Enzygnost EIA using the BEP 2000 (Siemens, Marburg, Germany). The moment of HIV

infection was estimated as 14 days before a positive RNA PCR test (if RNA positive and

antibody negative) or the midpoint between the last antibody negative and first antibody

positive result. Women who met the inclusion criteria were provided with a complete

description of the CAPRISA 002 study, and written informed consent was obtained for

participation and specimen storage. Consent forms and study information for participants

were available in English and isiZulu, the local language in the province. The study

methodology, including recruitment methods and eligibility criteria for the CAPRISA 002

and 004 studies, was previously described in detail [15, 16].

Study participants had their initial acute infection baseline assessment immediately after

HIV diagnosis. Participants were then followed-up in three phases defined by their distance

to the time of infection; acute infection (Phase II ≤3 months, but excluding the baseline

assessment), early infection (Phase III >3–12 months) and established infection (Phase IV

>12 months) and were censored at ART initiation. Clinical management of participants and

ART initiation was conducted according to the South African Adult HIV Treatment

Guidelines [17] with women starting treatment at a CD4 count of 200 cells/μl until 2009 and

at 350 cells/μl since then. Participant follow-up in the CAPRISA 002 Acute Infection study

continues and additional data is currently being collected for women on ART (Phase V).

At the time of this study, 142 of 160 study participants had entered Phase IV with a median

HIV-positive follow-up of 46.1 months (interquartile range 32.2–58.5) since baseline

assessment up to ART initiation. The median number of assessments per study participant

was 27 visits (range 2–45). Participants were reimbursed for their time and travel expense at

each assessment. All study participants received HIV post-test counseling, education on

onward transmission and condom provision, as well as sexually transmitted infection risk

reduction counseling and referral for treatment if required. All participants requiring clinical

care received it either at the CAPRISA clinical research sites in Durban or Vulindlela, or

were referred to a specialist facility. The Biomedical Research Ethics Committee of the

University of KwaZulu-Natal approved the study.

Measures

Once enrolled into the study, face-to-face interviews were conducted in either English or

isiZulu by trained research clinicians, nurses or counselors, and study data were obtained at

various stages depending on the types of measures being assessed. HRQoL, the primary

outcome of this study, was assessed via participant self-report at baseline, month 3 and bi-

annually thereafter by trained clinical research interviewers using the functional assessment

of HIV infection (FAHI) instrument [18, 19]. Specifically developed to capture perspectives

on HRQoL of individuals living with HIV/AIDS, FAHI is psychometrically reliable and a

validated instrument containing 44 items. The instrument, available both in English and

isiZulu, has been used in a previous study involving people living with HIV infection in

KwaZulu-Natal, South Africa [20]. Multiple iterations of translation/back translation and a

linguistic validation on the quality of the translation and cultural appropriateness were

conducted by CAPRISA and the team which created FAHI. The instrument captures five

subscales of HRQoL: physical well-being (PWB) (ten items), emotional well-being (EWB)
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(ten items), functional and global well-being (FGWB) (13 items), social well-being (SWB)

(eight items), and cognitive functioning (CF) (three items). Each item is rated on a 5-point

ordinal scale of 0 (not at all) to 4 (very much). An overall HRQoL score (44 items) was

calculated by summing the subscale scores, and ranged from 0 to 176, with a higher score

indicating a better HRQoL. The Cronbach alpha, internal consistency coefficient of the

overall FAHI, was 0.86. Consistency coefficients for the PWB, EWB, FGWB, SWB, and

CF sub-scales were 0.88, 0.83, 0.85, 0.72 and 0.65, respectively.

Self-care behavior encompasses important aspects of HRQoL [21].. HIV knowledge and risk

behavior assessments, conducted at baseline, month 3 and bi-annually thereafter, captured

the recent sexual history, in particular, the frequency of various sexual acts (peno-vaginal,

anal, oral, and sex acts under the influence of alcohol or other substances) and the number of

casual partners, irrespective of marital status. For each type of sexual act, risky sexual

behavior was categorized as no/low risk, if the study participant responded having no sex or

sex with a condom being used every time, or high risk, if the study participant responded

having sex without the use of a condom every time based on self-report. Risk predictors

related to the casual partners, were coded as no/low risk, if the study participant did not

report having any casual partners, or high risk if the study participant responded having at

least one casual partner. Information pertaining to contraceptive use and knowledge about

HIV transmission were only obtained at baseline.

During the routine clinical examinations at every study visit, measurements for body mass

index (BMI) and specimens for laboratory assessment (including CD4 and viral load) were

obtained. The BMI was categorized into three groups: underweight (<18.5 kg/m2), normal

(18.5–24.9 kg/m2) and overweight/obese (≥25 kg/m2).

Data Analyses

Descriptive statistics were used to summarize baseline characteristics and the various FAHI

scores (overall score, PWB, EWB, FGWB, SWB and CF) at baseline, acute infection, early

infection and established infection. Paired comparisons between baseline scores and the

other phases of HIV infection were conducted using Wilcoxon signed-rank tests. Tobit

regression was used to determine the covariates associated with baseline FAHI scores.

Linear mixed effects regression models were fitted to longitudinal FAHI scores to assess

trends over time and factors associated with change from baseline, adjusting for

demographic, HIV knowledge/behavioral risk, clinical and biological factors.

The proportion of women who met minimally important differences (MID) above the

threshold in Phase IV was calculated. For this analysis we focused on two distribution-based

methods to derive MID; the first being half the standard deviation of the baseline score [22]

(SD method), and secondly the standard error of measurement (SEM method), which is a

deviation of the baseline score multiplied by the square root of 1 minus the reliability

coefficient [23]. Figures were used to illustrate the overall and sub-scale HRQoL score

trends over time. The trend in the observed score was fitted using the fractional polynomial

prediction method. All analyses were conducted using STATA version 12 (StataCorp,

College Station, TX, USA) and SAS version 9.3 (SAS Institute Inc., Cary, NC, USA).
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Results

Baseline Characteristics of the Cohort

The baseline characteristics assessment of the 160 study participants is presented in Table 1.

The median estimated time from HIV infection to the initial (baseline) assessment was 42

days (IQR 28-62). All participants were women, with a median age of 24 years (range 18–

59). Almost all (99.4 %) were black South African, 70.6 % (113) reported having completed

grades 11 or 12 of schooling, and 75.0 % (120) had a stable partner or were married. Twenty

women (12.5 %) reported to be engaging in sex work and half (50 %) had children who

were financially dependent on them. The mean CD4 count at enrollment into the study was

566 cells/mm3 (229–1358) and median log viral load was 4.5 copies/ml (2.6–6.3).

Quality of Life Dynamics Over Time

The overall FAHI and five sub-scale scores [PWB, EWB, FGWB, SWB and CF] were

calculated for each phase as presented in Table 2. The overall HRQoL score was lowest at

baseline. EWB, FGWB, SWB and the overall HRQoL scores increased from HIV diagnosis

(baseline) through acute and early infection (Phases II and III) and established infection

(Phase IV) for all comparisons with baseline. PWB scores remained stable throughout all

phases, while CF scores initially increased up until the early infection phase and then

declined during established infection. Figure 1 illustrates the overall and five sub-scale

FAHI scores over time. Based on visual assessment, the overall FAHI, EWB, FGWB, and

SWB scores showed a marked improvement over time, particularly within the first year of

follow-up, while a slowly declining trend was seen for PWB and CF.

Baseline Predictors of Quality of Life

Results of the baseline regression analyses using the Tobit model indicated that lower

educational status [overall (β = –18.8, p = 0.02), PWB (β = –11.1, p = 0.01)] and ages 21–24

compared to 18–20 years [PWB (β = –6.6, p = 0.03)] were negatively associated with

certain FAHI domains. In contrast, the use of a contraceptive [overall (β = 8.6, p = 0.04),

EWB (β = 4.4, p = 0.03)], a married status [overall (β = 24.0, p = 0.01), PWB (β = 7.8, p <

0.05), EWB (β = 9.6, p = 0.01)], and higher HIV-1 viral load (β = 1.8, p = 0.01) and CD4

counts (β = 0.01, p = 0.01) (SWB) were positively associated with certain FAHI domains.

Predictors of Quality of Life Dynamics

Assessment of the trends in the overall and sub-scale HRQoL scores using mixed-effects

regression models and adjusting for demographic, HIV behavioral risk and clinical/

biological factors (full model), are presented in Table 3. The overall FAHI, EWB, FGWB,

and SWB improved over time. PWB and CF declined over time, but this did not reach

statistical significance. In the adjusted analysis several covariates were strongly associated

with FAHI outcomes. Among these were a higher educational status, which was associated

with a higher overall and all sub-scale FAHI scores except from SWB, contraceptive use

(associated with a higher overall FAHI, FGWB, and SWB scores) and a higher BMI

(associated with higher overall FAHI, PWB and FGWB scores). While a higher CD4 count
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was associated with a better PWB and CF, there was no association with HIV viral load. A

stable partnership was associated with better FGWB and CF scores.

A preliminary analysis using unadjusted regression models indicated that sex worker status

was associated with a lower overall FAHI score, a higher viral load was associated with a

lower PWB, FGWB and CF, and knowledge of how HIV transmits was associated with a

higher EWB score.

Meaningful Improvement in Quality of Life

Table 4 shows the proportion of women who achieved a potentially meaningful difference in

their FAHI scores. There was no substantial difference between the MID SD and SEM

methods. Over 60 % of study participants experienced meaningful improvements in their

overall HRQoL score. Half of the study participants showed improvements in EWB,

approximately 70 % in SWB and one-third showed improvements in FGWB. In contrast,

only a small proportion reached a meaningful threshold in PWB and CF.

Discussion

Our study, utilizing rare data from a prospective cohort study of subtype-C infected women

with an extensive follow-up period, indicates that overall HRQoL, and more specifically

EWB, FGWB and SWB improved over time from acute HIV infection up to ART initiation.

No improvements were found in the PWB and CF of participants. With the caveat that post-

HIV support and services including counseling, HIV education and medical treatment were

available during the course of the study, women diagnosed with acute HIV infection showed

remarkable resilience in the EWB, FGWB and SWB aspects of their lives.

Our findings suggest that women newly diagnosed with acute HIV infection face profound

HRQoL challenges, immediately after HIV diagnosis. Compared to other studies which

utilized FAHI [19, 24, 25], the baseline levels of HRQoL were relatively high in our study.

This may have been explained by the fact that baseline assessments were conducted during

the acute infection phase and participants had already been receiving care in prevention

studies while HIV uninfected. It is plausible that certain domains, such as PWB, could have

been rated higher during acute and early infection when there were fewer severe symptoms

compared to during the later stages of the HIV infection course. Nonetheless, the time

immediately after diagnosis is one of uncertainty for women living with acute HIV

infection, as evidenced by the lowest overall HRQoL scores measured at that time of the

study. Fear of rejection and social discrimination associated with HIV disclosure may be

stigmatizing [26], and negatively influencing quality of EWB and social relationships. Time

of HIV diagnosis can often be marked by maladaptive coping strategies to the stressful

event. Affective responses during this period can range from fear of death [27] and

ostracism [28], to complete denial [29] of the disease and intense anger towards oneself and

others. Behavioral responses, though not all negative, can range anywhere from an

‘autopilot’ reaction to highly self-destructive behavior involving substance use and acting

out sexually [30]. This in turn can have negative repercussions, for example, on PWB, and

can hamper recovery.
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Our study highlights the potential challenge for improvements in EWB and SWB. Biological

and clinical predictors (CD4 count, viral load and BMI) were strongly correlated, but limited

to the physical or functional aspects of HRQoL. In fact, in the bivariate analysis during

follow-up assessments and Tobit regression model for baseline analyses, higher CD4 count

and lower viral load were associated with a lower SWB. This complex relationship

potentially highlights the social turmoil experienced by recently diagnosed women, despite

relatively good immune status. Role theories highlight the tension between personal and

social expectations [31] and its influence on SWB [32], perceived quality in functioning and

circumstance in relations to community and society. This may also partially help explain

unmet life expectations (and thus lower HRQoL scores) among those with relatively good

immune status.

Our study cohort exhibited signs of a decline in PWB and CF over time up to ART

initiation. Such finding was somewhat expected based on past studies [33, 34], but whether

this could indicate the onset of an HIV-associated neurocognitive decline [35, 36] due to a

prolonged exposure to HIV remains to be seen. Nevertheless, the study provides some

additional evidence to justify, perhaps, timely provision of ART, to reverse the detrimental

effects of HIV. However, maximizing HRQoL and improving well-being aspects of quality

of life among this population, means looking beyond biological markers and the provision of

ART alone as being sufficient for an intervention. Women living with HIV compared to

HIV-positive men often face different types of life challenges and responsibilities, including

lower education [37], transportation challenges to accessing HIV care [38], and having

children [39]. Power imbalance in negotiating condom use to partners in KwaZulu-Natal,

South Africa [40] is also recognized as one of the factors in contributing to the transmission

of HIV/AIDS in this region. Gender difference plays a significant role in quality of life [41–

43] in the lives of women living with HIV, and more than any other covariates, educational

attainment was strongly associated with almost all aspects of HRQoL in our study. As

shown by the low baseline HRQoL scores, particularly among young women (ages 21–24),

raising educational levels of women fosters HIV knowledge and may encourage protective

behaviors, such as self-assertion with regards to contraceptive use and negotiation for safer

sex. For these reasons, our study not only advocates for the importance of broader policy

need for empowering women through education, but also improving access to evidence/

community-based behavioral interventions tailored to the needs specifically of women living

with HIV, similar to that of Women Involved in Life Learning from Other Women

(WiLLOW) model [44], which teaches coping skills and maintains a social support network

relevant in the South African context.

The major strength of this study is the assessment of HRQoL longitudinally up to 90 months

post-infection with retention rates of 95 %. While HRQoL studies related to HIV are not

new, our study provides a rare illustration of the wide-ranging trajectories and

developmental processes of women living with HIV in relation to HRQoL, beginning from

the acute infection stage.

There were a number of limitations to our study. Firstly, all study participants were entitled

to post-HIV care including counseling, health education and provision of medical care. The

proportion of study participants who utilized these services or how much these services may
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have affected the HRQoL outcomes is unknown. Secondly, full-scale culturally adapted

FAHI instruments were not available, which may have affected the reliability of certain

domains, for example, CF assessment. While all instruments on the CAPRISA 002 were

pre-tested with participant feedback, future studies should adhere to the recommended

cultural adaptation guidelines [45, 46]. Lastly, our study included only pre-selected domains

using FAHI, which is only a first step towards better understanding the priorities and

domains unique to each individual, and how they relate to individual goals and expectations

of living with HIV. To this end, further studies based on qualitative methods may be

warranted to accurately identify pertinent domains and their relative importance [47].

Conclusions

Women newly diagnosed with acute HIV infection face profound challenges, requiring an

evidence-based approach to maximizing HRQoL. Effective provision of ART will continue

to be an essential intervention for the management of HIV-infected individuals in certain

aspects of HRQoL, but it alone is insufficient. While individual-level, clinical-, and

behavior-changing interventions are critical, broader structural inequities which impede

access and empowerment of women through education also need to be addressed. Our study

provides a rare illustration of extensive life trajectories of women living with HIV over time

up to ART initiation, beginning from the acute infection stage. Even as newly diagnosed

women faced multifaceted challenges, their EWB, FGWB and SWB aspects of HRQoL

improved with time, showing resilience in the aftermath of being diagnosed with a life-

threatening disease.

Acknowledgments

We thank all the CAPRISA 002 acute infection study participants who are making an important personal
contribution to HIV research through their continued support and participation in our work. The scientific and
supportive role of the whole CAPRISA 002 study and protocol team is gratefully acknowledged. Preliminary data
from this article was presented at the South African AIDS Conference in Durban, South Africa on June 19th 2013.
The first author was supported by the National Institutes of Health Office of the Director, Fogarty International
Center, Office of AIDS Research, National Cancer Center, National Eye Institute, National Heart, Blood, and Lung
Institute, National Institute of Dental & Craniofacial Research, National Institute on Drug Abuse, National Institute
of Mental Health, National Institute of Allergy and Infectious Diseases Health, and NIH Office of Women's Health
and Research through the International Clinical Research Fellows Program at Vanderbilt University (R24
TW007988) and the American Recovery and Reinvestment Act. Centre for the AIDS Programme of Research in
South Africa (CAPRISA) received support for the CAPRISA 002 Acute Infection Study from the Comprehensive
International Program of Research on AIDS (CIPRA) funded by the National Institute of Allergy and Infectious
Disease (NIAID), National Institutes of Health (NIH) and the US Department of Health and Human Services (1
U19 AI51794).

References

1. Bor J, Herbst AJ, Newell M-L, Bärnighausen T. Increases in adult life expectancy in rural South
Africa: Valuing the scale-up of HIV treatment. Science. 2013; 339(6122):961–5. [PubMed:
23430655]

2. Mannheimer SB, Matts J, Telzak E, et al. Quality of life in HIV-infected individuals receiving
antiretroviral therapy is related to adherence. AIDS Care. 2005; 17(1):10–22. [PubMed: 15832830]

3. Penedo FJ, Gonzalez JS, Dahn JR, et al. Personality, quality of life and HAART adherence among
men and women living with HIV/AIDS. J Psychosom Res. 2003; 54(3):271–8. [PubMed:
12614837]

Tomita et al. Page 9

AIDS Behav. Author manuscript; available in PMC 2015 June 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



4. Laudet AB. The case for considering quality of life in addiction research and clinical practice.
Addict Sci Clin Pract. 2011; 6(1):44–55. [PubMed: 22003421]

5. Centers for Disease Control and Prevention. Measuring healthy days: Population assessment of
health-related quality of life. CDC; 2000.

6. WHOQOL Group. The World Health Organization quality of life assessment (WHOQOL): Position
paper from the World Health Organization. Soc Sci Med. 1995; 41(10):1403–9. [PubMed:
8560308]

7. Haas BK. A multidisciplinary concept analysis of quality of life. West J Nurs Res. 1999; 21(6):728–
42. [PubMed: 11512210]

8. Gurková E. Issues in the definitions of HRQOL. Journal of Nursing, Social Studies, Public Health
and Rehabilitation. 2011; 3–4:190–7.

9. Drewes J, Gusy B, von Rüden U. More Than 20 Years of Research into the Quality of Life of
People with HIV and AIDS—A Descriptive Review of Study Characteristics and Methodological
Approaches of Published Empirical Studies. J Int Assoc Provid AIDS Care. 2013; 12(1):18–22.
[PubMed: 23042792]

10. National Department of Health. National antenatal sentinel HIV & syphilis prevalence survey in
South Africa, 2011. Department of Health; Republic of South Africa: 2012.

11. Abdool Karim SS, Churchyard GJ, Abdool Karim Q, Lawn SD. HIV infection and tuberculosis in
South Africa: an urgent need to escalate the public health response. Lancet. 2009; 374(9693):921–
33. [PubMed: 19709731]

12. Rehle TM, Hallett TB, Shisana O, et al. A decline in new HIV infections in South Africa:
estimating HIV incidence from three national HIV surveys in 2002, 2005 and 2008. PLoS One.
2010; 5(6):e11094. [PubMed: 20559425]

13. Katz IT, Essien T, Marinda ET, et al. Antiretroviral therapy refusal among newly diagnosed HIV-
infected adults. AIDS. 2011; 25(17):2177–81. [PubMed: 21832935]

14. Abdool Karim Q, Abdool Karim SS, Singh B, Short R, Ngxongo S. Seroprevalence of HIV
infection in rural South Africa. AIDS. 1992; 6(12):1535–9. [PubMed: 1492937]

15. van Loggerenberg F, Mlisana K, Williamson C, et al. Establishing a cohort at high risk of HIV
infection in South Africa: challenges and experiences of the CAPRISA 002 acute infection study.
PLoS One. 2012; 7(2):e30669. [PubMed: 22363467]

16. Abdool Karim Q, Abdool Karim SS, Frohlich JA, et al. Effectiveness and safety of tenofovir gel,
an antiretroviral microbicide, for the prevention of HIV infection in women. Science. 2010;
329(5996):1168–74. [PubMed: 20643915]

17. National Department of Health. Clinical guidelines for the management of HIV & AIDS in adults
and adolescents, 2010. Department of Health; Republic of South Africa: 2010.

18. Cella DF, McCain NL, Peterman AH, Mo F, Wolen D. Development and validation of the
functional assessment of human immunodeficiency virus infection (FAHI) quality of life
instrument. Qual Life Res. 1996; 5(4):450–63. [PubMed: 8840825]

19. Peterman AH, Cella D, Mo F, McCain N. Psychometric validation of the revised functional
assessment of human immunodeficiency virus infection (FAHI) quality of life instrument. Qual
Life Res. 1997; 6(6):572–84. [PubMed: 9330556]

20. Shuper, PA.; Kiene, SM.; Mahlase, G., et al. Predictors of HIV transmission risk behaviour among
HIV-positive South Africans in clinical care.. AIDS 2012 conference; Washington. 2012.

21. Gielen AC, McDonnell KA, Wu AW, O'Campo P, Faden R. Quality of life among women living
with HIV: the importance violence, social support, and self care behaviors. Soc Sci Med. 2001;
52(2):315–22. [PubMed: 11144787]

22. Sloan J, Symonds T, Vargas-Chanes D, Fridley B. Practical guidelines for assessing the clinical
significance of health-related quality of life changes within clinical trials. Drug Inf J. 2003; 37(1):
23–31.

23. Wyrwich KW, Nienaber NA, Tierney WM, Wolinsky FD. Linking clinical relevance and statistical
significance in evaluating intra-individual changes in health-related quality of life. Med Care.
1999; 37(5):469–78. [PubMed: 10335749]

Tomita et al. Page 10

AIDS Behav. Author manuscript; available in PMC 2015 June 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



24. Viala-Danten M, Dubois D, Gilet H, Martin S, Peeters K, Cella D. Psychometric evaluation of the
functional assessment of HIV Infection (FAHI) questionnaire and its usefulness in clinical trials.
Qual Life Res. 2010; 19(8):1215–27. [PubMed: 20509050]

25. Cella D, Gilet H, Viala-Danten M, Peeters K, Dubois D, Martin S. Effects of etravirine versus
placebo on health-related quality of life in treatment-experienced HIV patients as measured by the
functional assessment of human immunodeficiency virus infection (FAHI) questionnaire in the
DUET trials. HIV Clinical Trials. 2010; 11(1):18–27. [PubMed: 20400408]

26. Smith R, Rossetto K, Peterson BL. A meta-analysis of disclosure of one's HIV-positive status,
stigma and social support. AIDS Care. 2008; 20(10):1266–75. [PubMed: 18608080]

27. Meursing K, Sibindi F. HIV counselling—a luxury or necessity? Health Policy Plan. 2000; 15(1):
17–23. [PubMed: 10731231]

28. Stevens PE, Tighe Doerr B. Trauma of discovery: women's narratives of being informed they are
HIV-infected. AIDS Care. 1997; 9(5):523–38. [PubMed: 9404395]

29. Anderson M, Elam G, Gerver S, Solarin I, Fenton K, Easterbrook P. “It took a piece of me”: initial
responses to a positive HIV diagnosis by Caribbean people in the UK. AIDS Care. 2010; 22(12):
1493–8. [PubMed: 20824553]

30. Reeves PM, Merriam SB, Courtenay BC. Adaptation to HIV Infection: the development of coping
strategies over time. Qual Health Res. 1999; 9(3):344–61.

31. Biddle BJ. Recent developments in role theory. Annu Rev Sociol. 1986; 12(1):67–92.

32. Keyes CLM. Social well-being. Soc Psychol Q. 1998; 61(2):121–40.

33. Pathai S, Gilbert C, Weiss HA, et al. Frailty in HIV-infected adults in South Africa. J Acquir
Immune Defic Syndr. 2013; 62(1):43–51. [PubMed: 23018372]

34. Reger M, Welsh R, Razani J, Martin DJ, Boone KB. A meta-analysis of the neuropsychological
sequelae of HIV infection. J Int Neuropsychol Soc. 2002; 8(3):410–24. [PubMed: 11939699]

35. Boissé L, Gill MJ, Power C. HIV infection of the central nervous system: clinical features and
neuropathogenesis. Neurol Clin. 2008; 26(3):799–819. [PubMed: 18657727]

36. Antinori A, Arendt G, Becker JT, et al. Updated research nosology for HIV-associated
neurocognitive disorders. Neurology. 2007; 69(18):1789–99. [PubMed: 17914061]

37. Bozzette SA, Berry SH, Duan N, et al. The care of HIV-infected adults in the United States. N
Engl J Med. 1998; 339(26):1897–904. [PubMed: 9862946]

38. Cunningham WE, Andersen RM, Katz MH, et al. The impact of competing subsistence needs and
barriers on access to medical care for persons with human immunodeficiency virus receiving care
in the United States. Med Care. 1999; 37(12):1270–81. [PubMed: 10599608]

39. Schuster MA, Kanouse DE, Morton SC, et al. HIV-infected parents and their children in the United
States. Am J Public Health. 2000; 90(7):1074–81. [PubMed: 10897185]

40. Langen TT. Gender power imbalance on women's capacity to negotiate self-protection against
HIV/AIDS in Botswana and South Africa. Afr Health Sci. 2005; 5(3):188–97. [PubMed:
16245988]

41. Nojomi M, Anbary K, Ranjbar M. Health-related quality of life in patients with HIV/AIDS. Arch
Iran Med. 2008; 11(6):608–12. [PubMed: 18976030]

42. Mrus J, Williams P, Tsevat J, Cohn S, Wu A. Gender differences in health-related quality of life in
patients with HIV/AIDS. Qual Life Res. 2005; 14(2):479–91. [PubMed: 15892437]

43. Cederfjall C, Langius-Eklof A, Lidman K, Wredling R. Gender differences in perceived health-
related quality of life among patients with HIV infection. AIDS Patient Care STDS. 2001; 15(1):
31–9. [PubMed: 11177586]

44. Wingood GM, DiClemente RJ, Mikhail I, et al. A randomized controlled trial to reduce HIV
transmission risk behaviors and sexually transmitted diseases among women living with HIV: the
WiLLOWProgram. J Acquir Immune Defic Syndr. 2004; 37(Suppl 2):S58–67. [PubMed:
15385901]

45. Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-related quality of life
measures: literature review and proposed guidelines. J Clin Epidemiol. 1993; 46(12):1417–32.
[PubMed: 8263569]

Tomita et al. Page 11

AIDS Behav. Author manuscript; available in PMC 2015 June 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



46. Corless IB, Nicholas PK, Nokes KM. Issues in cross-cultural quality-of-life research. J Nurs
Scholarsh. 2001; 33(1):15–20. [PubMed: 11253575]

47. Bowling A. What things are important in people's lives? A survey of the public's judgements to
inform scales of health related quality of life. Soc Sci Med. 1995; 41(10):1447–62. [PubMed:
8560313]

Tomita et al. Page 12

AIDS Behav. Author manuscript; available in PMC 2015 June 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



Fig. 1.
Overall and sub-scale FAHI scores over time, Long dotted line observed score for FAHI,

Solid line fitted score for FAHI, Dark dot line fitted score for CD4 count
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Table 1

Baseline characteristics of South African women in the CAPRISA 002 study (N = 160)

Variable Category n %

Age (years) 18–20 28 17.5

21–24 61 38.1

25–29 41 25.6

30–39 22 13.8

40–59 8 5.0

Race Black 159 99.4

Coloured 1 0.6

Marital status Married/stable partner 120 75.0

Many partners 11 6.9

No partner—single 29 18.1

Presence of casual partners Yes 25 15.8

Highest completed education Less than high school <8th grade 7 4.4

High school up to 10th grade 40 25.0

At least grade 11/12 113 70.6

Any financially child dependents Yes 80 50.0

Contraception use Yes 127 79.4

Knowledge of HIV Yes 141 88.1

Sex work Yes 20 12.5

BMI Underweight 4 2.5

Normal 58 36.3

Overweight/obese 98 61.2

CD4 count
a Cells per mm3 Mean = 566.2 SD = 220.7

Log viral load
a Copies/mL Mean = 4.3 SD = 0.9

a
3-month post infection

AIDS Behav. Author manuscript; available in PMC 2015 June 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

Tomita et al. Page 15

T
ab

le
 2

O
ve

ra
ll 

an
d 

su
bs

ca
le

 F
A

H
I 

sc
or

e 
co

m
pa

ri
so

ns
 o

f 
H

IV
 d

ia
gn

os
is

 w
ith

 a
cu

te
, e

ar
ly

 a
nd

 e
st

ab
lis

he
d 

in
fe

ct
io

n

P
ha

se
H

IV
 d

ia
gn

os
is

: 
en

ro
llm

en
t 

(N
 =

 1
60

)
A

cu
te

 in
fe

ct
io

n:
 p

ha
se

 I
I 

(n
 =

 1
44

)
E

ar
ly

 in
fe

ct
io

n:
 p

ha
se

 I
II

 (
n 

= 
14

5)
E

st
ab

lis
he

d 
in

fe
ct

io
n:

 p
ha

se
 I

V
 (

n 
= 

14
0)

D
om

ai
ns

B
as

el
in

e
≤3

 m
on

th
s 

(e
xc

lu
di

ng
 b

as
el

in
e)

>3
 a

nd
 ≤

 1
2 

M
on

th
s

>1
2 

M
on

th
s 

(b
ut

 p
re

-A
R

T
)

M
ed

ia
n 

sc
or

e
M

ed
ia

n 
sc

or
e

z
p

M
ed

ia
n 

sc
or

e
z

p
M

ed
ia

n 
sc

or
e

z
p

O
ve

ra
ll

14
6.

5
15

5
–4

.9
<

0.
01

15
9

–6
.6

<
0.

01
16

3.
5

–8
.7

<
0.

01

PW
B

40
40

–0
.7

0.
46

40
–1

.5
0.

14
39

.5
1.

8
0.

08

E
W

B
31

33
–2

.9
<

0.
01

34
–5

.4
<

0.
01

36
–7

.5
<

0.
01

FG
W

B
49

51
–3

.9
<

0.
01

52
–4

.6
<

0.
01

51
–5

.7
<

0.
01

SW
B

18
21

.5
–3

.4
<

0.
01

24
–5

.5
<

0.
01

28
.1

–8
.2

<
0.

01

C
F

12
12

–1
.5

0.
13

12
–2

.1
0.

03
11

.5
2.

7
<

0.
01

O
ve

ra
ll

 to
ta

l q
ua

lit
y 

of
 li

fe
 s

co
re

 (
0–

17
6)

, P
W

B
 p

hy
si

ca
l w

el
l-

be
in

g 
(0

–1
0)

, E
W

B
 e

m
ot

io
na

l w
el

l-
be

in
g 

(0
–4

0)
, F

G
W

B
 f

un
ct

io
na

l a
nd

 g
lo

ba
l w

el
l-

be
in

g 
(0

–5
2)

, S
W

B
 s

oc
ia

l w
el

l-
be

in
g 

(0
–3

2)
, C

F
 c

og
ni

tiv
e

fu
nc

tio
ni

ng
 (

0–
12

)

A
ll 

p 
va

lu
e 

ba
se

d 
on

 W
ilc

ox
on

 s
ig

n-
ra

nk
 p

ai
r 

te
st

AIDS Behav. Author manuscript; available in PMC 2015 June 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

Tomita et al. Page 16

T
ab

le
 3

T
re

nd
 a

na
ly

si
s 

fo
r 

ov
er

al
l a

nd
 s

ub
-s

ca
le

 F
A

H
I 

ou
tc

om
es

 u
si

ng
 a

dj
us

te
d 

m
ix

ed
-e

ff
ec

ts
 m

od
el

s

F
A

H
I 

Q
O

L
 (

O
ve

ra
ll)

P
hy

si
ca

l w
el

l-
be

in
g 

(s
ub

1)
E

m
ot

io
na

l w
el

l-
be

in
g

(s
ub

 2
)

F
un

ct
io

na
l a

nd
 g

lo
ba

l
w

el
l-

be
in

g 
(s

ub
 3

)
So

ci
al

 w
el

l-
be

in
g 

(s
ub

4)
C

og
ni

ti
ve

 f
un

ct
io

n 
(s

ub
 5

)

β
p

β
p

β
p

β
p

β
p

β
p

M
on

th
s 

en
ro

lle
d

0.
22

 (
0.

02
)

<
0.

01
‡‡

‡
–0

.0
10

 (
0.

00
7)

0.
15

‡
0.

09
 (

0.
00

8)
<

0.
01

‡‡
‡

0.
02

 (
0.

00
7)

<
0.

01
‡‡

‡
0.

12
 (

0.
01

0)
<

0.
01

‡‡
‡

–0
.0

04
 (

0.
00

3)
0.

19
‡‡

A
ge

 c
at

eg
or

y 
(1

8–
20

)

   
 A

ge
 2

1–
24

–1
.3

1 
(2

.0
4)

0.
52

–0
.1

5 
(0

.4
7)

0.
75

–0
.5

2 
(0

.7
3)

0.
48

–0
.0

4 
(0

.4
9)

0.
93

0.
09

 (
1.

15
)

0.
94

–0
.7

3 
(0

.2
2)

<
0.

01
‡‡

‡

   
 A

ge
 2

5–
29

0.
47

 (
2.

25
)

0.
84

–0
.0

8 
(0

.5
2)

0.
87

–0
.1

9 
(0

.8
0)

0.
81

0.
53

 (
0.

54
)

0.
33

0.
84

 (
1.

27
)

0.
51

–0
.5

0 
(0

.2
5)

0.
05

   
 A

ge
 3

0–
39

3.
85

 (
3.

22
)

0.
23

0.
62

 (
0.

75
)

0.
40

0.
78

 (
1.

16
)

0.
50

1.
83

 (
0.

78
)

0.
02

1.
20

 (
1.

81
)

0.
51

0.
05

 (
0.

35
)

0.
90

   
 A

ge
 4

0-
59

3.
53

 (
3.

65
)

0.
34

-0
.8

1 
(0

.8
1)

0.
32

2.
05

 (
1.

30
)

0.
12

-0
.2

3 
(0

.8
5)

0.
79

‡‡
3.

57
 (

2.
09

)
0.

09
-0

.8
3 

(0
.3

9)
0.

04
‡‡

E
du

ca
tio

n 
(>

10
)

   
 S

ch
oo

l <
8

-5
.5

5 
(3

.5
8)

0.
12

‡‡
0.

40
 (

0.
85

)
0.

64
-1

.4
3 

(1
.2

6)
0.

26
‡

-2
.5

4 
(0

.8
6)

<
0.

01
‡‡

‡
-1

.9
3 

(1
.9

9)
0.

33
-0

.6
7 

(0
.3

9)
0.

09
‡

   
 S

ch
oo

l 8
-1

0
-4

.3
3 

(1
.7

2)
0.

01
‡‡

‡
-0

.9
5 

(0
.4

0)
0.

02
‡‡

‡
-1

.3
6 

(0
.6

1)
0.

03
‡‡

‡
-1

.1
3 

(0
.4

1)
<

0.
01

‡‡
‡

-0
.4

0 
(0

.9
7)

0.
68

-0
.6

2 
(0

.1
9)

<
0.

01
‡‡

‡

M
ar

ita
l s

ta
tu

s 
(m

an
y

pa
rt

ne
rs

)

   
 S

ta
bl

e
2.

96
 (

3.
53

)
0.

40
0.

66
 (

0.
78

)
0.

39
0.

44
 (

1.
25

)
0.

73
1.

92
 (

0.
84

)
0.

02
-0

.4
4 

(1
.9

4)
0.

82
0.

83
 (

0.
37

)
0.

03
‡‡

‡

   
 S

in
gl

e
3.

09
 (

3.
89

)
0.

43
0.

32
 (

0.
88

)
0.

72
0.

78
 (

1.
39

)
0.

57
2.

13
 (

0.
94

)
0.

03
‡‡

-0
.6

2 
(2

.1
5)

0.
77

0.
84

 (
0.

42
)

0.
05

‡‡
‡

   
 C

hi
ld

 d
ep

en
da

nt
s

-0
.2

2 
(0

.7
8)

0.
78

0.
10

 (
0.

18
)

0.
58

0.
13

 (
0.

28
)

0.
63

-0
.2

7 
(0

.1
9)

0.
15

-0
.1

9 
(0

.4
4)

0.
67

-0
.0

4 
(0

.0
9)

0.
68

   
 S

ex
 w

or
ke

r 
st

at
us

-3
.3

1 
(2

.8
9)

0.
25

‡‡
0.

56
 (

0.
65

)
0.

39
-1

.4
8 

(1
.0

4)
0.

16
‡

0.
71

 (
0.

68
)

0.
30

-2
.5

2 
(1

.6
2)

0.
12

0.
04

 (
0.

31
)

0.
90

   
 R

is
ky

 p
en

o-
va

gi
na

l

se
x 

ac
ta

1.
47

 (
1.

33
)

0.
27

0.
50

 (
0.

41
)

0.
23

0.
68

 (
0.

49
)

0.
17

-0
.3

4 
(0

.4
4)

0.
44

0.
33

 (
0.

61
)

0.
59

-0
.1

3 
(0

.1
8)

0.
49

   
 R

is
ky

 a
na

l s
ex

 a
ct

a
2.

60
 (

5.
58

)
0.

69
0.

60
 (

1.
72

)
0.

76
-1

.4
8 

(2
.0

7)
0.

55
0.

74
 (

1.
83

)
0.

72
2.

58
 (

2.
57

)
0.

42
0.

94
 (

0.
76

)
0.

34

   
 R

is
ky

 o
ra

l s
ex

 a
ct

a
0.

16
 (

4.
57

)
0.

97
0.

30
 (

1.
48

)
0.

85
-3

.8
0 

(1
.7

0)
0.

08
‡

0.
58

 (
1.

58
)

0.
73

4.
10

 (
2.

06
)

0.
10

-0
.1

5 
(0

.6
4)

0.
83

   
 R

is
ky

 d
ru

nk
 s

ex
 a

ct
a

5.
03

 (
3.

58
)

0.
21

0.
99

 (
1.

11
)

0.
40

0.
33

 (
1.

29
)

0.
81

2.
67

 (
1.

21
)

0.
07

-0
.8

7 
(1

.5
7)

0.
60

0.
35

 (
0.

48
)

0.
49

   
 P

re
se

nc
e 

of
 c

as
ua

l
pa

rt
ne

rs
0.

39
 (

1.
86

)
0.

83
0.

34
 (

0.
58

)
0.

56
-0

.3
4 

(0
.6

8)
0.

62
0.

28
 (

0.
63

)
0.

65
-0

.3
3 

(0
.8

4)
0.

69
0.

02
 (

0.
26

)
0.

95

   
 U

se
 o

f 
co

nt
ra

ce
pt

io
n

4.
42

 (
1.

93
)

0.
02

‡‡
0.

40
 (

0.
43

)
0.

35
1.

31
 (

0.
69

)
0.

06
‡

0.
90

 (
0.

45
)

0.
05

‡
2.

44
 (

1.
10

)
0.

03
-0

.1
0 

(0
.2

0)
0.

62

   
 K

no
w

le
dg

e 
of

 H
IV

1.
17

 (
2.

18
)

0.
59

1.
21

 (
0.

50
)

0.
02

‡‡
‡

1.
50

 (
0.

78
)

0.
06

‡‡
-0

.4
5 

(0
.5

2)
0.

39
-1

.3
5 

(1
.2

4)
0.

28
-0

.0
8 

(0
.2

4)
0.

73

AIDS Behav. Author manuscript; available in PMC 2015 June 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

Tomita et al. Page 17

F
A

H
I 

Q
O

L
 (

O
ve

ra
ll)

P
hy

si
ca

l w
el

l-
be

in
g 

(s
ub

1)
E

m
ot

io
na

l w
el

l-
be

in
g

(s
ub

 2
)

F
un

ct
io

na
l a

nd
 g

lo
ba

l
w

el
l-

be
in

g 
(s

ub
 3

)
So

ci
al

 w
el

l-
be

in
g 

(s
ub

4)
C

og
ni

ti
ve

 f
un

ct
io

n 
(s

ub
 5

)

β
p

β
p

β
p

β
p

β
p

β
p

   
 L

og
 v

ir
al

 lo
ad

a
-0

.2
2 

(0
.5

9)
0.

72
-0

.2
6 

(0
.1

7)
0.

13
‡‡

‡
0.

04
 (

0.
22

)
0.

84
-0

.2
1 

(0
.1

8)
0.

23
‡‡

‡
0.

23
 (

0.
29

)
0.

42
-0

.0
9 

(0
.0

8)
0.

25
‡‡

‡

   
 C

D
4 

co
un

ta
0.

08
 (

0.
13

)
0.

53
0.

08
 (

0.
04

)
0.

03
‡‡

‡
0.

00
9 

(0
.0

5)
0.

85
-0

.0
04

 (
0.

04
)

0.
92

-0
.0

5 
(0

.0
6)

0.
40

‡‡
‡

0.
04

 (
0.

02
)

0.
03

‡‡
‡

B
M

Ia  (
no

rm
al

)

   
 U

nd
er

w
ei

gh
t

-1
1.

82
 (

5.
53

)
0.

04
‡‡

-2
.0

5 
(1

.7
6)

0.
25

-3
.9

1 
(2

.0
6)

0.
07

‡
-4

.1
0 

(1
.8

8)
0.

04
‡‡

-2
.1

8 
(2

.5
2)

0.
39

-1
.0

8 
(0

.7
7)

0.
17

   
 O

ve
rw

ei
gh

t/o
be

se
1.

81
 (

1.
24

)
0.

15
‡‡

‡
1.

11
 (

0.
33

)
<

0.
01

‡‡
‡

-0
.2

8 
(0

.4
5)

0.
53

0.
89

 (
0.

35
)

0.
01

‡‡
‡

-0
.5

4 
(0

.6
2)

0.
38

0.
24

 (
0.

15
)

0.
12

‡ p 
<

 0
.1

0

‡‡
p 

<
 0

.0
5

‡‡
‡ p 

<
 0

.0
1 

fo
r 

bi
va

ri
at

e 
m

od
el

. R
ef

er
en

ce
 c

at
eg

or
y 

in
 p

ar
en

th
es

es

a T
im

e 
co

va
ri

an
t. 

SE
 in

 p
ar

en
th

es
es

AIDS Behav. Author manuscript; available in PMC 2015 June 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

Tomita et al. Page 18

Table 4

Number of participants meeting meaningful difference (MD) improvement (n = 140)

Domains Mean score difference between baseline enrollment and
established infection stage

SD method SEM method

MD No. meeting threshold MD No. meeting threshold

Overall 17.3 9.7 89 (64 %) 7.3 102 (73 %)

PWB 0.3 2.2 17 (12 %) 1.5 27 (19 %)

EWB 5.9 4.2 73 (52 %) 3.5 80 (57 %)

FGWB 3.4 3.8 38 (27 %) 2.9 50 (36 %)

SWB 7.6 3.6 96 (69 %) 3.8 95 (68 %)

CF 0.04 1.1 22 (16 %) 1.3 21 (15 %)

Overall total quality of life score (0–176), PWB physical well-being (0–40), EWB emotional well-being (0–40), FGWB functional and global well-
being (0–52), SWB social well-being (0–32), CF cognitive functioning (0–12)
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