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Introduction
The World Health Organization (WHO) defines health 
as a state of complete physical, mental, and social 
well‑being and not merely the absence of disease. In 
general terms, quality of life extends beyond health. It 
may include satisfaction with one’s geographic location, 
access to education, or level of income. Measurement of 
health must not only include estimates of the frequency 
and severity of diseases, but also well‑being and 
health‑related quality of life (HR‑QOL).[1]

People living with HIV/AIDS (PLHA) need to cope 
with a range of HIV‑related symptoms for extended 
periods. These symptoms may be related to the infection 
itself, co‑morbid illnesses, or iatrogenic effects from 
HIV‑related medication.[2] In addition, many of the 
patients struggle with numerous social problems such 
as stigma, poverty, depression, substance abuse, and 
cultural beliefs which can affect their HR‑QOL, not only 
from the physical health aspect, but also from mental and 
social health point of view.

HR‑QOL can be measured with a variety of 
multidimensional generic and disease specific 
instruments, some of which have been specifically 
developed for PLHA.[1] The assessment of the HR‑QOL is 
useful for assessing patients’ perceived burden of chronic 
disease, tracking changes on health over time, assessing 
the effects of treatment and quantifying the return on 
health care investment.[2] Moreover, the assessment of 
HR‑QOL is central for understanding how people’s 
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lives are affected by HIV infection and can help health 
care providers in planning of individual interventions 
for those areas and subgroups where HR‑QOL is a 
significant problem.[3]

With the implementation of highly active antiretroviral 
therapy (ART) in developed and developing countries, 
HIV infection has become a chronic disease. The majority 
of the studies on HRQOL of PLHA in India have been 
performed before the complete implementation of free 
ART in the country, which happened approximately in 
2007.[4‑7] In some of these studies, important differences 
in HR‑QOL between men and women were found, 
indicating that men had higher scores in domains 
related to psychological well being, positive feelings, 
sexual activity and financial resources.[4,8] However, 
many of the patients that were involved in these studies 
had severe physical problems related to opportunistic 
infection or other HIV‑related diseases,[8] so the results 
of these studies may not be fully applicable to most 
PLHA living in India today. Moreover, these studies 
have been performed in urban settings by tertiary care 
centers, so information of HR‑QOL of PLHA in rural 
areas is lacking. A better knowledge of the characteristics 
of HIV in rural area is important to understand the 
characteristics of the HIV epidemic in India, because two 
thirds of 2.4 million PLHA in India are rural residents.[9,10] 
The main objective of the present study was to describe 
the HR‑QOL of men and women living with HIV/AIDS 
in a rural area of India.

Materials and Methods
The study was performed in the RDT Bathalapalli 
Hospital, Andhra Pradesh, India. The hospital belongs to a 
non‑governmental organization called Rural Development 
Trust, and provides health care free of cost to PLHA. The 
study was approved by the Institutional Ethical Committee 
and all patients gave written informed consent.

We carried out a descriptive cross sectional study on a 
stratified random sample of 60 men and 60 women who 
attended the outpatient section of the Department of 
Infectious Diseases during the second half of the year 
2011. Only patients aged above 18 years were included in 
our study. After explaining the purpose of study, inform 
consent was taken to all patients before the interview. 
Interviews were done using a validated structured 
questionnaire of Medical Outcome Study (MOS) 
HIV health survey.[11] The MOS‑HIV health survey 
was created for assessing the functional status and 
well‑being of PLHA in multiple settings. The MOS‑HIV 
Health Survey consists of 35 questions which assess 
11 dimensions of HR‑QOL including general health 
perceptions, physical functioning, role functioning, pain, 
social functioning, mental health, energy, health distress, 
cognitive functioning, perceived quality of life and health 
transition [Table 1].[12] Scores for dimensions range from 
0 to 100, where higher scores indicate better health.

Statistical analysis
Statistical analysis was performed using Stata Statistical 
Software (Stata Corporation. Release 11, College Station, 

Table 1: Description of domains in the HIV-MOS health survey
Dimensions N Low scores High scores
General health 
perceptions

5 Views personal health as poor Views personal health as excellent

Physical functioning 6 Very limited in performing physical activities due 
to poor health including eating, dressing, bathing or 
using the toilet

Performs all types of physical activities due to 
poor health including vigorous or strenuous 
activities without limitations

Role functioning 2 As a result of physical health, experiences problems 
with work or daily activities

No problems with work or other daily activities 
as a result of health

Pain 2 Very severe and limiting pain No pain or limitations due to pain
Social functioning 1 Social activities limited due to health No limitations on social activities as a result of 

health
Mental health 5 Feels nervous and depressed all of the time Feels calm, peaceful and happy all of the time
Energy 4 Feels tired and worn out all of the time Feels energetic and full of pep all the time
Health Distress 4 Feels despair, discouraged and afraid due to health 

all of the time
Does not feels despair, discouraged and afraid 
due to health

Cognitive 
functioning

4 Has difficulty concentrating, reasoning and 
remembering all of the time

Has no problem concentrating, reasoning and 
remembering

Perceived quality 
of life

1 Life has been very bad; could hardly be worse Life has been very good; could hardly be better

Health transition 1 Physical health and emotional condition much worse 
than 4 weeks ago

Physical health and emotional condition much 
better than 4 weeks ago

N: Number of questions
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Texas, USA). Univariable analysis was performed 
with Student’s t‑test for continuous variables and 
Chi‑square test for categorical variables. Linear regression 
with robust standard errors was used for the multivariable 
analysis of socio demographic factors associated with 
HR‑QOL scores, so positive coefficients indicate positive 
linear relationship, negative coefficients indicate negative 
linear relationship and 0 indicates no linear relationship.[13] 
Internal consistency was calculated using scale reliability 
coefficients (Cronbach’s alpha) with standardized items.

Results
The characteristics of the patients are described in 
Table 2. The mean age of the patients was 34 years, almost 
two thirds were married and 27% were illiterate. Women 
had lower levels of education than men.

Scores of HR‑QOL stratified by gender are presented in 
Table 3. Lowest mean scores were observed for cognitive, 
role and social functioning. Mean scores of HR‑QOL were 
higher in men than in women in all HR‑QOL domains. 
Men had significantly higher scores of HR‑QOL in 
health transition, perceived quality of life, health distress, 
social functioning and role functioning. The overall 
scale reliability coefficient was 0.53. By gender, the scale 
reliability coefficient was 0.54 for females and 0.58 for males.

Multivariable regression analysis of socio‑demographic 
factors associated with higher HR‑QOL scores are 
presented in Table 4. Factors associated with better 
HR‑QOL were being married, not being illiterate and 
male sex. We found important differences between 
men and women. Single or widowed/separated women 
had lower scores of HR‑QOL than married women, 
but marital status was not an important factor for 
determining HR‑QOL in men. In both men and women, 
having higher education was associated with better 
HR‑QOL. Compared to women who finished primary 
or secondary education, illiterate women had worse 
HR‑QOL, but this was not observed in men.

Coefficients of linear regression analysis for each domain 
of the HIV‑MOS health survey are presented in Table 5. 
Being widowed or separated was associated with 
worse role functioning. Being illiterate was associated 
with lower scores in pain and perceived quality of life, 
whereas having higher education was associated with 
having higher scores in role and social functioning.

Discussion
To our knowledge, this is the first published study 
describing the HR‑QOL of PLHA living in rural areas 

Table 2: Demographic characteristics of patients by 
gender
Variables Total 

(n=120) 
N (%)

Females 
(n=60) 
N (%)

Males 
(n=60) 
N (%)

P value*

Age (years) 34.5 (8.92)† 36 (8.8) † 33 (8.8)† 0.067
Marital status 0.114

Single 34 (28.3) 20 (33.3) 14 (23.3)
Married 78 (65) 34 (56.7) 44 (73.3)
Widowed/
separated

8 (6.7)
6 (10) 2 (3.3)

Education <0.001
Higher 21 (17.4) 4 (6.7) 17 (28.3)
Secondary 26 (21.7) 5 (8.3) 21 (35)
Primary 41 (34.2) 23 (38.3) 18 (30)
Illiterate 32 (26.7) 28 (46.7) 4 (6.7)

*Two sided Student’s t test for age, Chi‑square for marital status and 
education; †Mean (standard deviation)

Table 3: Mean and 95% confidence interval for each domain score in the HIV-medical outcome study health survey
Dimensions Total Women Men P value*
General health perceptions 51.5 (49‑54.1) 49.9 (46.2‑53.6) 53.2 (49.8‑56.6) 0.2

Physical functioning 57.7 (54.3‑61) 54.7 (50.2‑59.3) 60.6 (55.7‑65.5) 0.08

Role functioning 35.8 (30.4‑41.2) 27.5 (19.8‑35.2) 44.2 (37‑51.3) 0.0019

Pain 64.9 (60.8‑69) 59.1 (53.2‑64.9) 70.8 (65.4‑76.2) 0.0041

Social functioning 39.8 (35.6‑43.9) 34.2 (29.7‑38.7) 45.3 (38.4‑52.3) 0.0079

Mental health 47.2 (45.1‑49.2) 46 (42.8‑49.3) 48.3 (45.8‑50.9) 0.26

Energy 51.6 (49.4‑53.8) 50.8 (48‑53.7) 52.3 (48.8‑55.7) 0.5

Health Distress 47.8 (44.5‑51.1) 42.7 (38.1‑47.2) 53 (48.4‑57.5) 0.0019

Cognitive functioning 33.7 (30.6‑36.7) 31.4 (27.4‑35.4) 35.9 (31.2‑40.6) 0.15

Perceived QOL 54.6 (49.7‑59.5) 43.8 (37‑50.6) 65.4 (59.3‑71.5) <0.0001

Health transition 56 (50.4‑61.7) 39.6 (32.2‑46.9) 72.5 (66.1‑78.9) <0.0001

Overall health related QOL 49.1 (47.6‑50.6) 43.6 (42.1‑45.1) 54.6 (52.9‑56.3) <0.0001
*Two sided Student’s t test; QOL: Quality of life
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of India. Unlike other studies performed before the 
implementation of free ART in India,[7] domains related 
to physical health such as pain or physical functioning 
had higher scores than other domains. In a study 
performed on 60 patients taking ART in an urban 
setting in Chennai, South India, the lowest HR‑QOL 
scores were seen in social domains.[14] Similarly, in our 
study the lowest scores were seen as well in domains 
related to social and daily activities such as role, social 
and cognitive functioning, probably due to the stigma 
and discrimination associated with HIV infection in 
India.[15]

Gender differences are important for explaining the 
HIV epidemic in rural India.[9,16] We found that women 
have poorer HR‑QOL than men. Although there was no 
significant difference in cognitive functioning, women 
had poorer perception of their health and their quality 
of life, and consequently, women had more problems in 
their daily and social activities than men. Our results are 
in accordance with other two urban studies performed 
in South India, indicating that HIV infected women have 
poorer HR‑QOL than men both in urban and rural areas 
of India.[5,8]

The poorest HR‑QOL scores were seen in illiterate 
persons and widowed/separated women. The negative 
impact of low educational levels in the HR‑QOL of PLHA 
in India has been previously described.[14,17] Stigma, 
discrimination and lack of support, even from relatives 
and friends, are common in widowed or separated 
women living with HIV in rural areas of India.[18,19] 
These data indicate that there is a need to implement 
specific programmes for improving the HR‑QOL of 
women infected by HIV in India, especially illiterate 
or widowed/separated women.[20] These programmes 
should aim to improve the social and economical status 

of HIV infected women with the objective of achieving 
economic independence and building a social network, 
sometimes outside of their families, where they can feel 
safe.

The study has some limitations. We did not collect 
clinical information such as CD4  +  lymphocyte 
count, concomitant diseases or treatment of patients. 
Therefore, our linear regression models performed 
poorer in domains related to physical health such as 
physical and cognitive functioning, general health 
perceptions, and energy and health distress. Including 
clinical data related to HIV infection would have 
improved the predictive power of these models. While 
scale reliability coefficients improved somewhat after 
stratification by gender, the scale reliability coefficient 
was lower than in previous studies,[12] indicating poor 
inter‑domain consistency of the MOS‑HIV health 
survey in our setting. Moreover, we did not include 
other important factors that could affect the HR‑QOL 
of the patients such as the mode of transmission or the 
time since HIV diagnosis.

Conclusion
The results of this study demonstrate that PLHA in 
rural India have poor HR‑QOL. Compared to previous 
studies performed before the implementation of free 
ART in India, we have observed an improvement in 
domains related to physical health, but not in domains 
related to social and daily activities. We found that 
specific groups, widowed or separated women and 
people with lower levels of education, had the lowest 
HR‑QOL scores and, therefore, they are more vulnerable 
than others. These results can be used to design target 
programmes for improving the HR‑QOL of PLHA in 
rural areas of India.

Table 4: Linear regression multivariable analysis with robust standard errors of overall health related quality of 
life scores stratified by gender
Variables Total (n=120)

Coefficient (95% CI)
Women (n=60)

Coefficient (95% CI)
Men (n=60)

Coefficient (95% CI)
Age (years) ‑0.04 (‑0.14 to 0.06) 0.01 (‑0.14 to 0.17) ‑0.04 (‑0.18 to 0.1)
Marital

Married 3.40‡ (‑0.11 to 6.91) 5.82* (2.2 to 9.44) ‑2.14 (‑7.02 to 2.73)
Single 2.91 (‑0.84 to 6.66) 4.26† (0.37 to 8.16) ‑1.45 (‑7.59 to 4.7)
Widowed Reference Reference Reference

Education
Higher 12.74* (9.84 to 15.65) 11.97* (6.96 to 16.97) 10.14* (4.41 to 15.86)
Secondary 4.38† (0.91 to 7.85) 3.18 (‑2.01 to 8.37) 2.01 (‑4.1 to 8.12)
Primary 3.01† (0.63 to 5.39) 3.84* (1.17 to 6.52) ‑0.65 (‑6.36 to 5.06)
Illiterate Reference Reference Reference

Male sex 6.92* (4.72 to 9.11)
Constant 39.73* (34.68 to 44.77) 35.86* (28.48 to 43.24) 54.52* (46.57 to 62.47)
CI: Confidence interval; *P<0.01, †P<0.05, ‡P<0.1



Vigneshwaran, et al.: Quality of  life of  HIV in rural India

North American Journal of Medical Sciences | February 2013 | Volume 5 | Issue 2 |106

References
1. Franchi D, Wenzel RP. Measuring health‑related quality of 

life among patients infected with human immunodeficiency 
virus. Clin Infect Dis 1998;26:20‑6.

2. Basavaraj KH, Navya MA, Rashmi R. Quality of life in HIV/
AIDS. Indian J Sex Transm Dis 2010;31:75‑80.

3. Rüütel K, Uusküla A, Minossenko A, Loit HM. Quality of life 
of people living with HIV and AIDS in Estonia. Cent Eur J 
Public Health 2008;16:111‑5.

4. Solomon S, Venkatesh KK, Brown L, Verma P, Cecelia AJ, 
Daly C, et al. Gender‑related differences in quality of life 
domains of persons living with HIV/AIDS in South India in 
the era prior to greater access to antiretroviral therapy. AIDS 
Patient Care STDS 2008;22:999‑1005.

5. Mahalakshmy T, Premarajan K, Hamide A. Quality of 
life and its determinants in people living with human 
immunodeficiency virus infection in puducherry, India. 
Indian J Community Med 2011;36:203‑7.

6. Kohli RM, Sane S, Kumar K, Paranjape RS, Mehendale SM. 
Modification of medical outcome study (MOS) instrument for 
quality of life assessment and its validation in HIV infected 
individuals in India. Indian J Med Res 2005;122:297‑304.

7. Kohli RM, Sane S, Kumar K, Paranjape RS, Mehendale SM. 
Assessment of quality of life among HIV‑infected persons in 
Pune, India. Qual Life Res 2005;14:1641‑7.

8. Chandra PS, Satyanarayana VA, Satishchandra P, Satish KS, 
Kumar M. Do Men and Women with HIV Differ in their Quality 
of Life? A study from South India. AIDS Behav 2009;13:110‑7.

9. Alvarez‑Uria G, Midde M, Pakam R, Naik PK. Gender 
differences, routes of transmission, socio‑demographic 
characteristics and prevalence of HIV related infections of 
adults and children in an HIV cohort from a rural district of 
India. Infect Dis Rep 2012;4:e19.

10. USAID. INDIA. HIV/AIDS Health Profile. December 
2010. (Accessed September 27, 2012, at http://www.usaid.
gov/our_work/global_health/aids/Countries/asia/india_
profile.pdf)

11. Grossman HA, Sullivan PS, Wu AW. Quality of life and HIV: 
Current assessment tools and future directions for clinical 
practice. AIDS Read 2003;13:583‑90.

12. Albert W Wu. MOS HIV Health Survey Manual. (Accessed 
August 3, 2012, at http://www.jhsph.edu/research/
affiliated‑programs/medical‑outcomes‑study‑HIV/User_
manual/index.html).

13. Norris CM, Ghali WA, Saunders LD, Brant R, Galbraith D, 
Faris P, et al. Ordinal regression model and the linear 
regression model were superior to the logistic regression 
models. J Clin Epidemiol 2006;59:448‑56.

14. Nirmal B, Divya KR, Dorairaj VS, Venkateswaran K. Quality 
of life in HIV/AIDS patients: A cross‑sectional study in south 
India. Indian J Sex Transm Dis 2008;29:15.

15. Charles B, Jeyaseelan L, Pandian AK, Sam AE, Thenmozhi M, 
Jayaseelan V. Association between stigma, depression and 
quality of life of people living with HIV/AIDS (PLHA) in 
South India‑A community based cross sectional study. BMC 
Public Health 2012;12:463.

16. Alvarez‑Uria G, Midde M, Pakam R, Kannan S, Bachu L, 
Naik PK. Factors Associated with late presentation of HIV 
and estimation of antiretroviral treatment need according to 
CD4 + lymphocyte count in a resource‑limited setting: Data 
from an HIV cohort study in India. Interdiscip Perspect Infect 
Dis 2012;2012:293795.Ta

bl
e 

5:
 C

oe
ffi

ci
en

ts
 o

f l
in

ea
r r

eg
re

ss
io

n 
an

al
ys

is
 w

ith
 ro

bu
st

 st
an

da
rd

 e
rr

or
s f

or
 e

ac
h 

do
m

ai
n 

of
 th

e 
m

ed
ic

al
 o

ut
co

m
e 

st
ud

y-
H

IV
 h

ea
lth

 su
rv

ey
V

ar
ia

bl
es

G
en

er
al

 h
ea

lth
 

pe
rc

ep
tio

ns
Ph

ys
ic

al
 

fu
nc

tio
ni

ng
R

ol
e 

fu
nc

tio
ni

ng
Pa

in
So

ci
al

 
fu

nc
tio

ni
ng

M
en

ta
l 

he
al

th
En

er
gy

H
ea

lth
 

D
is

tr
es

s
C

og
ni

tiv
e 

fu
nc

tio
ni

ng
Pe

rc
ei

ve
d 

Q
O

L
H

ea
lth

 
tr

an
si

tio
n

A
ge

 (y
ea

rs
)

‑0
.1

1
‑0

.0
2

0.
45

0.
24

‑0
.1

3
‑0

.1
5

0.
09

‑0
.1

1
‑0

.1
3

‑0
.1

1
‑0

.3
4

M
ar

ita
l

M
ar

ri
ed

‑2
.2

7
4.

63
19

.7
4‡

1.
3

‑2
.4

2
4.

56
3.

48
‑2

.8
3

‑8
.7

7
8.

34
12

.9
6‡

Si
ng

le
‑4

.9
4

0.
83

25
.5

5†
2.

26
1.

79
2.

23
2.

8
‑2

.8
‑3

.5
2

10
.0

5
‑1

.3
4

W
id

ow
ed

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
Ed

uc
at

io
n

H
ig

he
r

5.
19

9.
7

25
.1

3*
15

.5
0†

14
.9

5‡
‑1

.2
8

4.
07

4.
09

5.
83

23
.8

5*
32

.8
0*

Se
co

nd
ar

y
0.

96
‑4

.0
1

2.
26

16
.6

9†
‑2

.2
1

3.
23

‑2
.1

6
2.

75
1.

92
10

.3
8

19
.8

4†

Pr
im

ar
y

‑1
.3

9
‑1

.2
4

4.
51

17
.3

7*
2.

44
‑2

.0
1

‑0
.8

7
‑1

.3
9

‑5
.5

7
11

.4
8‡

9.
47

Ill
ite

ra
te

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
Re

fe
re

nc
e

Re
fe

re
nc

e
M

al
e 

se
x

1.
3

4.
01

11
.6

1‡
6.

04
8.

91
‡

0.
58

1.
04

8.
41

†
2.

99
13

.9
4*

18
.0

0*
C

on
st

an
t

57
.0

5*
52

.6
3*

‑1
2.

07
39

.9
5*

37
.8

8*
48

.7
4*

44
.7

5*
49

.1
8*

43
.8

0*
32

.8
5*

37
.4

9*
Q

O
L:

 Q
ua

lit
y 

of
 li

fe
; *

P<
0.

01
, † P

<0
.0

5,
 ‡ P

<0
.1



Vigneshwaran, et al.: Quality of  life of  HIV in rural India

North American Journal of Medical Sciences | February 2013 | Volume 5 | Issue 2 | 107

17. Wig N, Lekshmi R, Pal H, Ahuja V, Mittal CM, Agarwal SK. 
The impact of HIV/AIDS on the quality of life: A cross 
sectional study in north India. Indian J Med Sci 2006;60:3‑12.

18. Alvarez‑Uria G, Midde M, Naik PK. Socio‑demographic risk 
factors associated with HIV infection in patients seeking 
medical advice in a rural hospital of India. J Public health 
Res 2012;1:e14.

19. Pallikadavath S, Garda L, Apte H, Freedman J, Stones RW. 
HIV/AIDS in rural India: Context and health care needs. 
J Biosoc Sci 2005;37:641‑55.

20. Crook J, Browne G, Roberts J, Gafni A. Impact of support 
services provided by a community‑based AIDS service 
organization on persons living with HIV/AIDS. J Assoc 
Nurses AIDS Care 2005;16:39‑49.

How to cite this article: Vigneshwaran E, Padmanabhareddy Y, 
Devanna N, Alvarez Uria G. Gender differences in health related quality of 
life of people living with HIV/AIDS in the era of highly active antiretroviral 
therapy. North Am J Med Sci 2013;5:102-7.

Source of Support: Nil. Conflict of Interest: None declared.

Author Help: Reference checking facility

The manuscript system (www.journalonweb.com) allows the authors to check and verify the accuracy and style of references. The tool checks 
the references with PubMed as per a predefined style. Authors are encouraged to use this facility, before submitting articles to the journal.

•	 The style as well as bibliographic elements should be 100% accurate, to help get the references verified from the system. Even a 
single spelling error or addition of issue number/month of publication will lead to an error when verifying the reference. 

•	 Example of a correct style
 Sheahan P, O’leary G, Lee G, Fitzgibbon J. Cystic cervical metastases: Incidence and diagnosis using fine needle aspiration biopsy. 

Otolaryngol Head Neck Surg 2002;127:294-8. 
•	 Only the references from journals indexed in PubMed will be checked. 
•	 Enter each reference in new line, without a serial number.
•	 Add up to a maximum of 15 references at a time.
•	 If the reference is correct for its bibliographic elements and punctuations, it will be shown as CORRECT and a link to the correct 

article in PubMed will be given.
•	 If any of the bibliographic elements are missing, incorrect or extra (such as issue number), it will be shown as INCORRECT and link to 

possible articles in PubMed will be given. 


