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Abstract

Purpose Summary scores derived from the Medical

Outcomes Study HIV Health Survey (MOS-HIV) are used

to assess treatment impacts among HIV-infected patients in

Western settings, but have yet to be validated in rural,

African settings. We examined the reliability, validity and

responsiveness of scores among a prospective cohort of

947 HIV-1-infected adults initiating antiretroviral therapy

between May 2003 and May 2004 in rural Uganda.

Methods Physical (PHS) and mental health (MHS) sum-

mary scores were developed from baseline MOS-HIV sub-

domains using exploratory factor analysis. Construct and

discriminant validity were established by comparing mean

summary scores across known groups of sociodemographic,

clinical and health status characteristics. Effect sizes were

calculated to assess responsiveness to therapy.

Results Reliability of the PHS and MHS scores was 0.79

and 0.85, respectively. Mean baseline PHS and MHS

scores varied significantly by CD4 cell count, HIV viral

load, WHO stage of disease and Karnofsky performance

status scores. By 12 months on antiretroviral therapy, PHS

and MHS scores improved by 14.6 points (P \ 0.001) and

13.9 points (P \ 0.001), respectively.

Conclusions PHS and MHS scores can be derived from the

MOS-HIV and used to assess health status among cohorts of

patients taking antiretroviral therapy in rural Uganda.
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PLHA People living with HIV and AIDS

QOL Quality of life

WHO World health organization

Introduction

In recent years, antiretroviral therapy (ART) for people

living with HIV and AIDS (PLHA) has become increas-

ingly available throughout sub-Saharan Africa [1]. As a

result, HIV is becoming a chronic, manageable illness

requiring long-term therapy, and focus is shifting from

palliative care to maintenance of health-related quality of

life (QOL). Given this shift, it is important to be able to

assess the influence of combination therapies on the QOL

of patients taking ART. In Western settings, a number of

health status measures have been developed to assess the

impact of combination therapies on the QOL of PLHA

taking ART [2]. The Medical Outcomes Study HIV Health

Survey (MOS-HIV), which assesses 10 domains of func-

tioning and well-being, is one of the most widely used

instruments [3]. Two summary scores representing physi-

cal and mental health dimensions have been constructed

and validated for use as endpoints in clinical trials in US

populations [4]. However, the summary scores have yet to

be validated for use in rural, African settings.

The use of summary measures as endpoints instead of

individual domain scores is often preferred, as it simplifies

the data analysis and interpretation of findings [4]. In addi-

tion, summary measures do not suffer from floor and ceiling

effects, which are potential problems for the individual

domain scores [5]. This is of particular importance in very

sick or very healthy populations. Given the criteria for ART

initiation in sub-Saharan Africa, generally CD4 cell count

less than 200 or WHO stage 3 or 4 disease [6], those eligible

for ART are often extremely sick or severely symptomatic.

As such, it is important to assess whether summary measures

can be derived in this context, and if so, whether they are

reliable and valid measures of health status. Among a rural

Ugandan cohort of PLHA initiating ART, we evaluated

whether physical and mental health summary scores could be

derived from the MOS-HIV, if the summary scores demon-

strated reliability and validity, and whether the summary

scores were responsive to ART over time.

Methods

Study population

We used data collected as part of the Home-based AIDS

Care Project, a three-year randomized trial designed to

compare different strategies for monitoring ART in rural

Uganda. This cohort was described previously [7, 8] and is

discussed briefly here. 710 HIV-infected women and 237

HIV-infected men were enrolled from Tororo and Busia

Districts in Eastern Uganda between May 2003 and May

2004. To be eligible for the study, participants had to be

C18 years old, have confirmed HIV-1 infection, be clients

of the AIDS Service Organization, be a resident in the

study catchment area, and have a CD4 cell count \250

cells/ll or severe HIV disease, defined as WHO stage 3 or

4 or recurrent herpes zoster. Isolated pulmonary tubercu-

losis was not an inclusion criterion.

After enrollment, participants’ households were visited

weekly by lay workers that re-supplied ART and other

drugs, conducted a pill count and assessed participants’

health using a standardized checklist. No clinic visits were

scheduled following enrollment, but participants were

encouraged to visit the hospital or clinic if ill. In addition,

participants were taken to the clinic if they experienced

specifically defined symptoms or were severely ill during

the home visit. CD4 and viral load testing was conducted

every 3 months with blood samples collected during home

visits [9]. Participants were provided education regarding

ART adherence and sexual risk behavior reduction at

enrollment and were visited every 3 months by a certified

HIV/AIDS counselor assigned at enrollment. Counselors

collected social and behavioral data and provided ongoing

counseling on topics including adherence, social support,

disclosure, sexual behavior, HIV discordance and family

planning.

Procedures

Surveys were administered in face-to-face interviews at

ART initiation and every 3 months thereafter. On average,

the survey took 30 min to complete. Only data from study

participants with no prior ART experience who provided

baseline data within 2 weeks of ART initiation were

included in this analysis. Data were double entered using

Epi-Info 2002 (CDC, Atlanta, GA, USA) and analyzed in

Stata 8.2 (StataCorp, College Station, TX, USA). The study

was approved the Uganda National Council of Science and

Technology, and the Institutional Review Boards of the

Centers for Disease Control and Prevention, the Uganda

Virus Research Institute and Tulane University; all par-

ticipants provided written consent at enrollment.

Measures

Health-related quality of life

Health-related quality of life was measured using a

Luganda version of the Medical Outcomes Study HIV
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Health Survey (MOS-HIV), which was culturally adapted

for use in rural southwestern Uganda [10]. We translated

the survey into six additional languages spoken in our

study area: Ateso, Lugisu, Lunyole, Japadhola, Kiswahili

and Samia. We also modified the 35-item instrument for

two reasons: (1) due to the large number of biologic,

clinical and psychosocial variables being collected on a

quarterly basis throughout the trial, we wanted to prioritize

variables thought particularly relevant to the study context

and (2) to ensure comprehension and consistency across the

seven languages spoken in the study area.

Modifications included dropping some of the original

items used to assess three sub-domains and splitting a

single item into three separate questions for a fourth sub-

domain. Only one of the five original questions was used to

assess general health perceptions. The question asked

respondents to rate their health in general on a 5-level

response format ranging from ‘excellent’ to ‘poor’. To

assess respondents’ role functioning, one of two original

items was used. The item asked respondents whether their

health keeps them from working at a job, digging, doing

work around the house or attending school. Health distress

was measured using two of the original four items;

respondents were asked whether they were afraid because

of their health and whether they felt weighed down by

health problems. The single item used to measure health

transition in the MOS-HIV was split into three separate

questions to better assess this domain. Respondents were

asked to rate three items in comparison with 30 days ago

on a 5-level response format ranging from ‘much better’ to

‘much worse’: (1) physical health, (2) emotional condition

and (3) ability to care for and provide for children. For this

study, the single item comprising the overall QOL domain

was omitted. No changes were made to the wording of the

items included in the modified version of the Luganda

MOS-HIV used in our study.

The resulting 29-item instrument assessed ten sub-

domains of functioning and well-being, including physical

functioning, role functioning, general health perceptions,

pain, health transition, mental health, cognitive function-

ing, health distress, social functioning and vitality. All

items referred to the past 30 days. Items for each sub-

domain were summed and then transformed to a 0–100

scale, with higher scores reflecting better functioning and

well-being. All sub-domains in the English [3] and

Luganda [10] versions of the MOS-HIV have previously

demonstrated excellent internal consistency, test–retest

reliability, and construct and discriminant validity.

Health status and clinical measures

Two global measures of health status were assessed by

clinicians at ART initiation, including WHO stage of HIV

disease [11] and the Karnofsky performance status (KPS)

score. KPS scores lower than 80 indicate moderate to

severe impairment of functioning [12]. The item from the

MOS-HIV health transition domain that asked respondents

to rate their physical health compared to 30 days ago was

used to classify study participants into one of three cate-

gories: those whose physical health had improved stayed

the same or worsened. CD4 cell count and HIV-1 viral load

were assessed at ART initiation and quarterly thereafter.

Sociodemographic characteristics

Demographic variables measured included gender, age,

education, marital status and main source of income. Due

to the small number of single respondents who had never

previously married, we combined single, separated and

divorced participants into one category, and married and

cohabiting participants into another category. For income,

the ‘dependent’ category refers to those who reported

receiving money from others as their main source of

income.

Statistical analyses

The underlying factor structure of the ten MOS-HIV sub-

domains was assessed using principal components factor

analysis with oblique rotation [4]. We conducted explor-

atory rather than confirmatory factor analysis due to the

modifications made to the survey instrument and the belief

that people living with HIV in rural Uganda might respond

differently to the survey items than people in the West. The

eigenvalues and scree plot were examined to determine the

number of factors. The ‘score’ command in STATA gen-

erated the factor score coefficients that were used to cal-

culate the physical (PHS) and mental health summary

scores (MHS). Summary scores were standardized to scales

with a mean of 50 and a standard deviation of 10 [4]. To

assess internal consistency reliability, Cronbach’s alpha

coefficients were calculated for MOS-HIV sub-domains

containing two or more items and both summary scores.

Coefficients C0.70 are considered to be sufficiently reliable

for group comparisons [3].

To assess whether mean PHS and MHS scores varied in

the expected directions by demographic characteristics, we

examined differences using two-sample t tests for inde-

pendent samples or one-way ANOVA. To test the

hypotheses that the summary scores would demonstrate

good construct validity and discriminate between stages of

HIV disease, we tested for differences in mean scores by

known clinical and other health-related variables using

two-sample t tests for independent samples or one-way

ANOVA. For one-way ANOVAs with significant
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F statistics, multiple comparisons were conducted using the

Bonferroni test to discern differences between groups.

Comparisons were based on baseline CD4 cell count strata

(\50, 50–99, 100?), plasma HIV-1 viral load (\5 log10

copies/ml vs. C5 log10 copies/ml), WHO disease stage

(stage 1, stage 2, stages 3 and 4), KPS (C80 vs. \80) and

patient response to the health transition item relating to

physical health (improved, stable and worsened).

To assess the responsiveness of PHS and MHS scores to

antiretroviral therapy over time, we tested for significant

differences in mean scores between baseline and 12-month

follow-up using paired t tests. We also calculated effect

sizes (Mean2-Mean1/Baseline SD) [13]. A 95% confidence

interval was calculated for each effect size using the for-

mula proposed by Hedges and Olkin [14]. To compare the

sensitivity of summary scores and clinical markers to ART,

we also calculated effect sizes for CD4 cell count and HIV-

1 viral load between baseline and 12-month follow-up.

Effect sizes C0.8 were considered large [15] and indicated

greater sensitivity to clinical change [16].

Results

Assessment of factor structure

Principal components factor analysis of the MOS-HIV sub-

domains at baseline yielded two factors that explained

approximately 64% of the variance in the MOS-HIV sub-

domains. Both oblique and orthogonal rotations were

employed to aid interpretation of the factors. Based on the

items that loaded onto each factor, it was clear that factor 1

represented mental health and factor 2 corresponded to

physical health. The two factors were correlated

(r = 0.62). Sub-domains loading on the physical health

summary (PHS) included physical function, role function,

general health perceptions, bodily pain and health transi-

tion. For the mental health summary (MHS), mental health,

cognitive function and health distress sub-domains loaded

most strongly. Similar to previous factor analyses of the

MOS-HIV measures [4], social function and vitality loaded

on both factors. However, the sub-domains loaded more

strongly on the MHS and were, therefore, included in the

construction of the MHS score. The commonalities

observed indicate that the two factor solution explained a

large portion of the variance in each scale, ranging from

0.425 (for health transition) to 0.793 (for mental health)

(Table 1). PHS and MHS scores were generated after

oblique rotation by transforming the scored factor loadings

to scales with a mean of 50 and a standard deviation of 10

[4]. All subsequent data analyses were performed using the

transformed PHS and MHS scores. The means and standard

deviations of the MOS-HIV sub-domains and summary

scores prior to ART initiation are shown in Table 2.

Reliability of MOS-HIV scales, PHS and MHS

All MOS-HIV scales with two or more items showed high

internal consistency reliability, with Cronbach’s alpha

values greater than or equal to 0.79. The estimated reli-

ability of the PHS was 0.79, and the MHS was 0.85,

indicating that the scales included on each factor were

highly correlated (Table 2).

Demographic variables and PHS and MHS

At baseline, there were no differences in mean PHS and

MHS scores by gender, age or marital status, but both

scores were associated with education level; patients with

no education had significantly lower mean PHS and MHS

scores than those with a post-primary education (PHS: 36.4

vs. 40.8, P \ 0.001; MHS: 38.8 vs. 41.8, P = 0.013). PHS

scores for participants with no formal education were also

significantly lower when compared to those with primary

education (36.4 vs. 39.8, P \ 0.001). Main source of

income was significantly associated with both scores, with

respondents reporting dependent income scoring lower

than respondents in each of the other three income cate-

gories (P \ 0.001) (Table 3).

Table 1 Factor structure used to derive physical health and mental

health summary scores, home-based AIDS care program, Uganda

MOS-HIV sub-domain Factor structurea

PHS MHS Commonalityb

Physical function 0.824 0.089 0.763

Role function 0.801 -0.038 0.612

General health perceptions 0.769 -0.013 0.581

Bodily pain 0.742 0.117 0.654

Health transition 0.715 -0.147 0.425

Mental health 0.021 0.879 0.793

Cognitive function -0.150 0.892 0.682

Health distress 0.089 0.767 0.667

Social function 0.339 0.561 0.626

Vitality 0.429 0.492 0.643

PHS, physical health summary score; MHS, mental health summary

score
a Resulting from exploratory factor analysis with promax rotation
b Commonality is the amount of variance for the scale that is

explained by the factors. Values over 0.4 are considered high, indi-

cating that the scale is well explained by the factors
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Validity of PHS and MHS

To explore construct and discriminant validity, we tested

for differences in mean summary scores by a number of

known clinical characteristics, including biologic markers

of disease progression and global measures of health status.

Mean scores differed significantly by CD4 cell count for

PHS and MHS (Table 3). Patients with CD4 cell counts

\50 cells/ll scored significantly lower than patients with

CD4 cell counts of 100 or greater for both scores (PHS:

35.1 vs. 40.6, P \ 0.001; MHS: 37.3 vs. 41.0; P \ 0.001).

Similarly, patients with viral loads C5 log10 copies/ml had

significantly lower mean PHS and MHS scores compared

to patients with viral loads \5 log10 (PHS: 38.3 vs. 41.1,

P \ 0.001; MHS: 39.0 vs. 42.2, P \ 0.001). There was a

clear decrease in both scores with advanced stage of HIV

disease; for the PHS, respondents in WHO stages 3 and 4

scored significantly lower than those in stage 2 (36.7 vs.

39.7; P = 0.002) and stage 1 (36.7 vs. 40.6; P \ 0.001).

For the MHS, mean scores for those in WHO stages 3 and 4

were significantly lower compared to those in stage 1 only

(38.6 vs. 41.1; P = 0.010).

At baseline, participants with KPS scores lower than 80

had lower mean PHS and MHS scores compared to those

whose KPS scores were higher (PHS: 30.3 vs. 39.7,

P \ 0.001; MHS: 31.9 vs. 40.3; P \ 0.001). Mean sum-

mary scores also differed significantly by patient-reported

health status. Respondents who stated that their health

improved or stayed the same in the past 30 days had sig-

nificantly higher PHS and MHS scores compared to those

whose health had worsened (PHS: 43.2 vs. 32.8,

P \ 0.001; MHS: 41.3 vs. 36.3, P \ 0.001). The average

difference in mean PHS scores ranged from 9.9 to 10.4

points for respondents with worsening health compared to

those with improved or stable health. For the MHS,

patients with worsening health scored 5.0 to 7.4 points

lower than respondents with stable or improved health

(Table 3).

Responsiveness of PHS and MHS

Physical and mental health summary scores improved

substantially between ART initiation and 12-month follow-

up. After 12 months on ART, mean PHS and MHS scores

improved by 14.6 points (P \ 0.001) and 13.9 points

(P \ 0.001), respectively. Effect sizes were large and

positive, indicating a substantial positive effect of ART on

PHS (ES: 1.5; 95% CI: [1.43, 1.64]) and MHS (ES: 1.3;

95% CI: [1.15, 1.35]). Clinical markers also changed dra-

matically between ART initiation and 12-month follow-up,

with increases in mean CD4 cell count (ES: 2.8; 95% CI:

[2.66, 2.92]) and decreases in mean viral load (ES: -5.7;

95% CI: [-5.91, -5.49]) observed (Table 4).

Table 2 Modified MOS-HIV sub-domain and summary scores for HIV-infected adults prior to initiating ART in rural Uganda

No. items Range of scores Mean score (SD) Cronbach’s a

Lugandaa MOS-HIV Modified MOS-HIV ART-naı̈ve adults

(N = 947)

MOS-HIV sub-domain

Physical function 6 6 0–100 59.6 (30.7) 0.91

Role function 2 1 0–100 49.7 (50.0) b

General health perceptions 5 1 0–100 19.9 (17.1) b

Bodily pain 2 2 0–100 39.4 (27.5) 0.88

Health transition 1 3c 0–100 48.8 (24.5) 0.87

Mental health 5 5 0–100 58.1 (22.0) 0.79

Cognitive function 4 4 0–100 66.0 (30.2) 0.92

Health distress 4 2 0–100 55.6 (31.3) 0.85

Social function 1 1 0–100 55.9 (39.2) b

Vitality 4 4 0–100 43.5 (24.9) 0.81

Summary score

Physical health summary 20.5–61.7 39.2 (9.8) 0.79

Mental health summary 13.0–61.2 40.0 (11.2) 0.85

MOS-HIV, the Medical Outcomes Study HIV Health Survey, ART, antiretroviral therapy; SD, standard deviation
a A 35-item MOS-HIV survey that was culturally adapted for use in rural southwestern Uganda
b Internal consistency reliability cannot be calculated for a single-item domain
c The single item measuring health transition in the Luganda MOS-HIV was divided into 3 separate items (see ‘Methods’ section)
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Table 3 Association between physical and mental health summary scores and participant and health status characteristics prior to ART

initiation, home-based AIDS care program, Uganda (N = 947)

Characteristics na PHS P valueb MHS P valueb

Mean (SD) Mean (SD)

Gender

Male 237 38.6 (10.2) 0.333 40.6 (11.0) 0.340

Female 710 39.4 (9.7) 39.8 (11.2)

Age categories

18–30 159 39.5 (9.5) 40.0 (11.7)

31–40 434 39.6 (9.9) 0.244 40.1 (11.2) 0.925

41? 354 38.5 (9.8) 39.8 (10.8)

Marital status

Married/cohabiting 327 39.3 (9.7) 40.0 (11.1)

Single/separated/divorced 152 38.9 (9.8) 0.944 40.1 (11.5) 0.994

Widowed 450 39.2 (9.9) 40.0 (11.1)

Education

None 215 36.4 (9.7) 38.8 (10.5)

Primary 497 39.8 (9.8) \0.001 39.7 (11.4) 0.013

Post-primary 217 40.8 (9.2) 41.8 (10.9)

Main source of income

Farming 313 41.0 (9.7) 40.1 (11.4)

Wages 136 41.1 (9.5) \0.001 41.8 (11.3) \0.001

Trade 263 39.3 (9.3) 40.9 (10.3)

Dependent 216 35.4 (9.7) 36.4 (11.1)

CD4 cells/ll

\50 197 35.1 (9.2) 37.3 (10.3)

50–99 185 39.2 (10.2) \0.001 39.7 (11.4) \0.001

100? 558 40.6 (9.5) 41.0 (11.2)

Plasma HIV-1 (log10) copies/ml

\5 287 41.1 (9.3) \0.001 42.2 (11.0) \0.001

C5 653 38.3 (9.9) 39.0 (11.1)

WHO stage of HIV disease

Stage 1 425 40.6 (9.7) 41.1 (10.9)

Stage 2 221 39.7 (9.3) \0.001 39.5 (10.9) 0.010

Stages 3 and 4 294 36.7 (9.8) 38.6 (11.6)

Global Health Status

KPS C 80 889 39.7 (9.7) \0.001 40.3 (11.1) \0.001

KPS \ 80 40 30.3 (7.4) 31.9 (10.3)

Patient self-rating in past 30 days

Health status improved 407 43.2 (8.0) 41.3 (11.1)

Health status remained the same 177 42.7 (8.6) \0.001 43.7 (11.3) \0.001

Health status worsened 350 32.8 (8.8) 36.3 (10.0)

ART antiretroviral therapy, PHS physical health summary score, MHS mental health summary score, SD standard deviation, KPS Karnofsky

performance status scale
a n may not add up to total due to missing values
b Two-tailed P for group comparisons calculated using two-sample t test for dichotomous variables or one-way analysis of variance model for

variables with more than 2 categories
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Discussion

Our study demonstrated that physical and mental health

summary scores derived from the Medical Outcomes Study

HIV Health Survey were generalizable to a large cohort of

HIV-infected adults initiating ART in rural Uganda. Both

scores demonstrated excellent reliability and good con-

struct and discriminant validity. Importantly, we found that

physical and mental health summary scores were respon-

sive to ART use over time, with sensitivity comparable to

that of CD4 cell count and HIV viral load.

Similar to previous studies of the MOS-HIV scales, we

found evidence of two distinct factors representing physi-

cal and mental health [4, 10]. This finding suggests that the

MOS-HIV summary scores, originally developed for use in

Western settings, are also applicable to the rural Ugandan

context. In non-Western countries, researchers interested in

functional status are often faced with the decision to adapt

existing scales or develop new instruments. While locally

developed instruments may enhance the relevance and

appropriateness of functional status measures [17], they

limit the ability to make comparisons with other study

populations. This is a key consideration when assessing the

impact of ART on the functioning and well-being of HIV-

infected populations. The MOS-HIV is commonly used to

assess health-related quality of life in HIV-infected popu-

lations and has been culturally adapted for use in numerous

countries [3], including Uganda [10]. Previous research in

Western settings has suggested that physical and mental

health summary scores may be useful in the evaluation of

medical treatments [4]. Our study suggests that these

summary measures may also be useful for assessing the

impact of ART on quality of life in non-Western settings.

In our study population, PHS and MHS scores varied

significantly by educational and economic status. These

findings are consistent with previous studies among PLHA

taking ART in the US and Italy, which found significantly

lower scores among those with fewer years of education

[18] and those who were unemployed [19]. Contrary to

previous studies conducted in the US, Europe and Uganda,

we did not find significant differences in PHS and MHS

scores by gender [20–22], older age [19, 20, 23] or marital

status [24]. The lack of association may reflect the com-

position of our study population, which was primarily

composed of subsistence farmers in rural Uganda.

The summary measures varied significantly by clinical

characteristics. Both scores were lower for patients with

CD4 cell counts \50 and for patients with high HIV viral

loads (C5 log10 copies/ml) at baseline. These results concur

with previous research [4] and support the validity of the

physical and mental health summary scores for capturing

differences in clinical measures.

The PHS and MHS scores were able to distinguish

between stages of HIV infection. Respondents with

asymptomatic infection (WHO stage 1) scored significantly

higher than those with symptomatic infection (WHO stages

3 and 4) for both scores. In addition, the summary scores

discriminated by global ratings of health status, including

the clinician-assigned KPS and a patient self-assessment of

health status. Patients who reported worsening health in the

past 30 days had significantly lower mean PHS and MHS

scores than patients whose health remained stable or

improved. These results support the discriminant validity

of the physical and mental health summary scores. Con-

sistent with previous research [4], the average point dif-

ferences between patients with worsening health and those

with stable or improved health ranged from 9.0 to 10.0

points for the PHS and 5.0 to 7.0 points for the MHS.

Previous studies have suggested that a 5.0-point differ-

ence in summary scores is indicative of a clinically

Table 4 Responsiveness of summary scores and clinical markers to ART, Home-based AIDS Care Program, Uganda

na Baseline (ART initiation) 12-month follow-up Difference in means Effect sizeb

(95% CI)Mean (SD) Mean (SD) Mean

QOL summary scores

Physical health summary 787 39.6 (9.5) 54.2 (7.3) 14.6* 1.5 (1.42, 1.64)

Mental health summary 812 40.2 (11.1) 54.1 (7.0) 13.9* 1.3 (1.15, 1.31)

Clinical variables

CD4 cell count (cells/ll)

Mean (SD)

799 128.2 (74.8) 336.8 (196.9) 208.6* 2.8 (2.66, 2.92)

Plasma HIV-1 (log10 copies/ml)

Mean (SD)

816 5.2 (0.6) 1.8 (0.5) -3.4* -5.7 (-5.91, -5.49)

ART highly active antiretroviral therapy, SD standard deviation
a n was limited to respondents with data at both baseline and 12-month follow-up for the variable specified
b Effect size of change in mean MOS-HIV summary scores and clinical measures was estimated using the standardized effect size (SES) method

* P value \0.001 for differences between baseline and 12-month follow-up means calculated using paired t tests
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important change in health status [3, 25]. In our study, the

PHS improved by 14.6 points and the MHS improved by

13.9 points by 12 months of ART. These large improve-

ments indicate that the observed differences were clinically

significant. However, while both health status and clinical

measures responded to ART, the biologic markers, in

particular viral load, appear to be more sensitive to treat-

ment, as evidenced by the larger effect sizes observed. Our

findings concur with previous research that demonstrated

greater sensitivity to change over time for viral load as

compared to CD4 cell count [26]. We recommend that

where possible, both types of measures should be collected.

However, in resource-poor settings with little or no access

to viral load and CD4 cell count data, patient-reported

measures of functioning and well-being may serve as

important proxy indicators for observing changes in the

health status of ART clients over time. More longitudinal

studies are needed to examine the sensitivity and specificity

of the MOS-HIV summary scores for assessing individual

patient outcomes. While the MOS-HIV summary scores

have demonstrated responsiveness in several US studies,

assessments of the culturally adapted versions have not

been able to establish responsiveness due to limited sample

sizes [3]. Our study, conducted in a large cohort of ART

patients, indicated that the summary scores are responsive

to treatment in Uganda.

A few limitations must be considered when interpreting

our results. First, the modifications made to the MOS-HIV

may limit the comparability of our findings with other

studies; however, the resulting summary scores demon-

strated good construct and discriminant validity. In addi-

tion, the modified scale was similar to the 30-item MOS-

HIV Health Survey [27], which was used to develop the

original summary scores. Second, we were not able to

disaggregate the effect of ART on QOL from other aspects

of the home-based program due to the lack of a control

group. It is possible that giving ART alone, in the absence

of a comprehensive program, may result in smaller

improvements in QOL over time. However, QOL scores

tracked closely with CD4 cell counts [8] and previous

research in our study population demonstrated substantial

life-prolonging aspects of ART [9], suggesting a positive

influence of ART over time. Lastly, while our findings

demonstrate that the MOS-HIV summary scores are valid

for assessing group outcomes, we did not assess whether

the scores accurately predict individual patient outcomes.

Further research is needed to examine the sensitivity and

specificity of applying individual summary scores with

individual patients’ biologic and clinical conditions.

In conclusion, this study demonstrated that physical and

mental health summary scores can be derived from the

MOS-HIV and used to assess health status among a cohort

of patients taking ART in rural Uganda. The summary

scores were highly reliable and demonstrated good con-

struct and discriminant validity in our study population. In

addition, they were responsive to ART use over time. The

PHS and MHS scores are potentially useful for assessing

the impact of treatment in cohort studies in rural Africa.
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