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Abstract
PLHIV have decreased economic productivity both due to direct and indirect
causes. Data from developed countries have shown that at the societal level,
high costs ART are offset by increased productivity. We hypothesized that
post-ART the SES would improve regardless of the baseline SES and will be
sustained over time. Our objective was to perform a comprehensive SES
evaluation pre/post ART initiation using an ambispective cohort study design. We used Indian household-specific SES validated tool, with score of <15
being indigent to >76 being affluent, along with clinical, ART adherence data
at median of 6 and 18 months post ART, and compared using paired t-tests.
Among 140 persons started on ART, with a median follow up of 22 months,
118 had Pre-ART SES data, of these: 57% were women; median age was 38
years; 67% were married; 89 (78%) had heterosexual sex as HIV risk; 40
(34%) had major OI and/or TB at presentation. Reported self-occupation was:
skilled labourers 41 (35%); 12 (10%) unskilled labourers; 27 (23%) housewives; 26 (22%) professionals/blue collar job; 1 student, 10 unemployed. The
median pre-post ART CD4 cell counts were: 187 and 454 cells/cumm (P <
0.01); median body weight pre-post ART was 54 and 57 kg (P < 0.01); 97% of
the participants were 100% adherent. The mean Pre-ART total SES score was
37.06 (+/−10.2); and Post-ART SES score 40.62 (+10.1 P < 0.001) and these
results were sustained over time and remained significant even when only
monthly income was considered. Our data show a significant impact of ART
on SES in a sustained manner in a developing world setting, which has policy
level implications.
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1. Introduction
The HIV (Human Immunodeficiency Virus) pandemic has affected ~36.7 million persons around the world of which 19.5 million people are on treatment
with antiviral drugs [1]. The pandemic has taken substantial toll on the “human
capital” thus impeding the economic growth of households, communities, societies and nations on the whole [2] [3]. The persons living with HIV have impact
on their productivity, not only due to inability to work, but also due to resources
required for medical care, and time and resources of the caregivers. HIV/AIDS
(Acquired Immune Deficiency Syndrome) leads to impoverishment due to both
direct and indirect costs of illness. Direct costs are incurred for the health care
access, treatment, transportation etc., while indirect costs constitute loss of productivity of the sick and the healthy care givers, as well as permanent loss of employment, and sale of assets [3] [4] [5].
In many sub-Saharan countries there is a reduction in skilled labor, being replaced by younger, less trained work force, thereby leading to reduced productivity. Thus AIDS seriously weakens the taxable population, and slows growth of
the economy [6] [7] [8]. But unlike African countries, the macroeconomic impact of HIV/AIDS is not reflected in the national statistics of South East Asian
Countries such as India, which is the third highest country in the world with regard to HIV positive population. Thus the maximum socioeconomic impact due
to HIV/AIDS is felt only at the household levels, and rarely at community level.
The burden of healthcare, and decreased productivity have been compounded
many times over by the stigma and discrimination among adults and children
[9]. In countries such as India, an illness such as HIV/AIDS can be catastrophic
to the families and push them to poverty and also adversely impact adherence to
ART (Anti-Retroviral Treatment) [10] [11].
Since advent of ART there has been a substantial decrease in morbidity and
mortality due to HIV/AIDS related illness [12]. This has translated into substantial cost-effectiveness at the societal level, by decreasing the health-care dollars
saved per quality year life saved [13] [14]. This has been realized predominantly
in decrease in the utilization of overall health care services. There have been
many studies which have documented these savings in developed and African
countries [7] [10] [11] [15] [16] [17]. Even though ART availability has increased in India, evidence on economic impact on households can be useful for
the ability to respond to the epidemic and policy making. However, data on impact of ART on productivity of households of PLHIV (Persons living with HIV)
in India are limited [18] [19]. So far there is only one large study which has
documented increase in productivity in the Indian setting [18] [19]. There was
significant improvement as measured by percentage and number of hours
worked, as well as income. However, these data are from a public health setting
where the PLHIV are mostly from poor, to lower middle class [19]. Moreover, in
that study, the impact of nutritional supplements and household visits could not
be differentiated from the impact of ART alone. There are no data on the effecDOI: 10.4236/wja.2019.91003
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tiveness of ART on productivity in a private setting with a range of patients from
various SES (Socio-Economic Status) classes. Moreover, there was no assessment
of other fixed assets which can contribute to substantial distribution of wealth.
Thus we sought to evaluate the effect of ART on an urban sample of Indian
households, with particular emphasis on individual and household productivity,
acquisition of fixed and liquid assets, and overall socioeconomic status using a
comprehensive assessment questionnaire with the following hypotheses. ART
institution will lead to increased productivity of PLHIV directly and indirectly as
evidenced by increase in household income and/or acquisition of assets, and this
change in productivity will be evidenced across all households of PLHIV regardless of the baseline SES and will be sustained over time, and the change in productivity will also correlate to adherence to ART, and clinical indicators.

2. Materials and Methods
This study was conducted at ASHA (Action, Service, and Hope for AIDS)
Foundation, a non-governmental organization (NGO) in Bangalore established
since 1998 and working in the field of HIV/AIDS and providing ART for HIV
positive patients. Since 2007, ASHA Foundation, has implemented a comprehensive socio-economic status assessment questionnaire for evaluation of free-ART
eligibility. This is a well-validated tool to assess SES in the Indian setting [20].
The highest score attainable is 100 and lowest score is 5. The social status is then
divided into 6 strata based on total score as lower, middle and upper class. This
tool was filled by trained social-workers during a face-to-face interview with the
patients, before ART initiation at ASHA foundation. This data was used retrospectively, and prospective data from the SES tool was collected as described below.
All consecutive adults (age > 18 years) who have enrolled at ASHA Foundation and had had a SES assessment before ART initiation and have had at least
six months of active follow up on ART and were still available for face-to-face
interview were recruited for this study. There were 136 such patients.
We performed an ambispective cohort study, where we retrospectively examined all patients who were initiated on ART since 2007 and prospectively
examined the patients on two occasions with the SES tool, a median of 6 to 18
months post ART initiation. In addition to the SES status tool, demographic,
clinical and ART adherence data (using a 7-day recall) were also collected [21].
The study was approved by the ethical review board, and data in the prospective study was collected after obtaining written informed consent.
Our objective was to evaluate the mean change in SES scores. Thus to detect a
mean delta in SES scores of 2.5 pre and post ART, with 80% power and a 2-sided
alpha of 0.05 with a paired sample t-test, a sample size of 69 was required. We
followed a cohort of 136 patients. The study period concluded in 2012.
Descriptive statistics were used to analyze the frequency data. The pre and
post scores were compared using paired t-tests. Pearson’s correlation coefficients
DOI: 10.4236/wja.2019.91003
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were done as well. Univariate regression analysis was done to evaluate factors
predictive of highest quartile increase in SES score. Those factors significant at
0.2 level or less were placed in multivariate analysis. All study data was transcribed in an Excel Database and analyzed by SAS (Version-9.1.3). All measures
were taken to preserve the confidentiality of the participants.

3. Results
At the end of two years, 136 patients had continuous follow-up. The median
follow up of both the retrospective and the prospective components of the cohort was 58 months. The demographic and clinical characteristics of the cohort
are presented in Table 1.
There were 78 (57.4%) females, median age was 38 years (range 38% - 50%);
93 (68%) were married or living in, 25 (18%) were widowed. Heterosexual sex
was most common HIV risk among 99 (72.7%), followed by IVDU (Intra-Venous
Drug Use) and blood and blood products among 21 (15.4%). Majority belonged
to the Hindu religion 109 (80.2%), while 24 (17.4%) were Christian. The occupation of the patient was thus: professional/blue collar job 27(19.9%), skilled laborer 46 (33.8%), daily wage laborer 12 (8.8%), housewife 31 (22.8%), others/unemployed/student 20 (14.7%). Eighty one (59.5%) had WHO stage III or
IV at presentation, 45 (33.3%) had an opportunistic infection at presentation,
and 38 (28.2%) had tuberculosis. The median baseline CD4 cell count was 165.8
cells/cumm. The median weight was 54.7 Kg at baseline. Hundred and seven
(78.7%) were on Nevirapine based regimen, while 26 (19.1%) were on Efavirenz
based regimen, and 3 (2.2%) were on protease inhibitor based regimen. A total
of 128 (96.9%) reported 100% adherence to ART in the prior week.
Figures 1-3 show the delta change in the socio-economic status (SES) scores
as measured by the SES tool, from baseline to 6 months of follow up. In Figure
1, from an increase by 27 points, 0 change, to a reduction of scores up to −9
points is noted. Figure 2 shows the distribution of the change in the total SES
scores and the monthly income scores over the follow up period of 18 months.
Figure 3 shows the percentage of participants who were in the different SES
class pre ART and their distribution post-ART. As shown a substantial number
went from the poor class to the middle and the rich class post ART initiation.
There was a significant change in the weight from mean baseline of 54.67 Kg
to follow up 58.47 Kg, (P < 0.0001); similarly the CD4 Cell count increase from a
mean baseline of 165.7 cells/cumm to 497.9 cells/cumm at follow up was significant (P < 0.0001). Moreover, these changes in weight and CD4 Cell count were
positively correlated with the change in the SES scores. This is shown in Figure
2 and Figure 3. The delta change in weight is correlated with delta change in
SES scores (r = 0.223, P = 0.0048); and similarly the delta change in CD4 cell
count is correlated to the delta change in the SES scores (r = 0.175, P = 0.043).
We then performed logistic regression analysis to predict the factors associated
with the highest quartile change in the SES Scores. Table 2 shows the univariate
DOI: 10.4236/wja.2019.91003
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Table 1. Demographic and clinical characteristics of the cohort.
Variable

N (%) Median (Range)

Gender
Female

78 (57.4%)

Male

58 (42.6%)

Age

38 (38% - 50%)

Marital Status
Married/Living in

93 (68.3%)

Single

10 (7.3%)

Divorced/Separated

8 (5.8%)

Widowed

25 (18.3%)

HIV Risk
Heterosexual sex

99 (72.7%)

IVDU/Blood and Blood Products

21 (15.4%)

Homosexual/Bisexual

10 (7.3%)

Occupational

6 (4.4%)

Religion
Hindu

109 (80.2%)

Christian

24 (17.6%)

Muslim/Others

3 (2.2%)

Occupation of the Participant
Professional/Blue Collar Job

27 (19.9%)

Skilled Laborer

46 (33.8%)

Daily Wage Laborer

12 (8.8%)

Housewife

31 (22.8%)

Others/Unemployed/Student

20 (14.7%)

Baseline WHO Classification Stage III or IV

81 (59.5%)

Baseline Presence of any OI

45 (33.3%)

Persons with Tuberculosis

38 (28.2%)

Baseline CD4 cell Count (cells/cumm)

165.8

Baseline Weight (Kg)

54.7

Type of ART used

DOI: 10.4236/wja.2019.91003

Nevirapine +2 nRTIs

107 (78.7%)

Efavirenz + 2 nRTIs

26 (19.1%)

Protease Inhibitors +2 nRTIs

3 (2.2%)

100% Adherence to ART reported in Prior Week

128 (96.9%)
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Figure 1. Distribution of the Delta-Change from Baseline to 6-month Follow
up in the Socio-Economic Status (SES) Scores which shows arange of +27
points to −9 points at six months after ART initiation.

Figure 2. Distribution of change in total SES Score and Monthly income
score across the study period.

Figure 3. Distribution of change in Socio-Economic status (SES) productivity
score Pre and post ART as stratified by the SES class.
DOI: 10.4236/wja.2019.91003

28

World Journal of AIDS

F. Visnegarwala et al.

and multivariate logistic regression analysis results. The factors which were significant at 0.2 level or less were placed in the multivariate model. As shown, the
following factors were significant at the 0.2 level or less on univariate analysis:
the occupation of the participant being daily wage laborer (parameter estimate
−0.8065; 95% Odds Ratio: 0.45; Confidence Interval: (0.11 - 1.79) P = 0.25); the
occupation of the participant being a housewife (−0.8755) OR:0.42; CI: (0.14 1.22); P = 0.11); Change in CD4+ Cell Count (Parameter Estimate: 0.0012; OR:
1.00; CI: (1.0 - 1.01); P = 0.15); Change in weight (Parameter Estimate: 0.0647;
OR: 1.07; CI: (1.0 - 1.14); P = 0.04). On multivariate analysis, only being a
housewife was significant (OR: 0.15; 95 CI (0.022 - 0.946); P = 0.04).

4. Discussion
Among studies conducted in India, although one prior study has shown the improvement in socio-economic status with the use of ART, as measured by time
worked and change in income levels, this to our knowledge is the first study
which has assessed socio-economic impact of ART alone, using a well-validated
tool, which assesses not only the monthly income, but also the fixed and movable assets, in a comprehensive manner over a prolonged post-ART follow up period [19].
The tool used to assess the Socio-Economic Status in our study, has been validated from a cross-sectional study of 2095 Indian families from, urban, rural,
resettlement colony, slum and mobile settings. The tool has a total of 22 questions, which assess monthly household income; educational status of parents and
children and societal and professional positions held; occupation and number of
all earning members in the household; the kind of dwelling; number of children;
family possessions, i.e. urban, agricultural or non-agricultural land and animal
stock; type and locality of residence; income tax paid; caste; deployment of domestic help among other things. Moreover, this instrument is valid for all sections of the society, regardless of rural or urban setting [19].
Our data show significant positive correlation in the improvement in clinical
parameters such as weight gain and CD4+ cell count increase and the change in
SES status, which was also significant on the univariate analysis as a predictor
for highest quartile change in the SES scores. This to our knowledge has not
been well-documented in the literature. Even though change in income status
have been looked at in conjunction with change in BMI, improvement in anemia, and CD4 cell counts, there have not been definite correlations drawn as has
been demonstrated in this study [20].
The fact that the “monthly per capita income” improved significantly suggests
increased employability, regardless of sale or acquisition of other fixed assets.
Hence, not surprisingly, being a housewife was independently associated with
the least change in the SES scores. Similar findings, where the impact of ART
was much higher in men were reported by Thirumurthy et al., due to the baseline status as housewives of the women [21].
Better ART adherence has been associated with improved health utilization
DOI: 10.4236/wja.2019.91003
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Table 2. Univariate and multivariate regression analysis of factors predicting the highest quartile change in the SES Score at 6
months post ART initiation as compared to Pre-ART scores.
Variable

Univariate Analysis
Odds Ratio
(95% Confidence Interval)

−0.8065

Multivariate Analysis
P Value

Odds Ratio
(95% Confidence Interval)

P Value

0.45 (0.11 - 1.79)

0.25

0.39 (0.065 - 2.376)

0.31

−0.8755

0.42 (0.14 - 1.22)

0.11

0.15 (0.022 - 0.946)

0.04

Change in Weight in Kgs

0.0647

1.07 (1.00 - 1.14)

0.04

1.06 (0.988 - 1.146)

0.10

Change in CD4+ Cell Count

0.0012

1.00 (1.00 - 1.01)

0.15

1.00 (0.99 - 1.003)

0.39

Daily Wage Laborer
(Participant Occupation)
Being Housewife
(Participant Occupation)

Parameter
Estimate (SE)

costs [22]. We report an ART adherence level of 100% among more than 95% of
our cohort. It is not possible to discern from our data if the ART adherence was
a cause or the effect of the improved socio-economic productivity among PLHIV.
Based on the fact, that even though about 20% of our participants did not have a
significant improvement in their SES scores, yet had a near perfect ART adherence, suggests that the improved adherence is the cause of the SES productivity.
One limitation of this study was the sample size of 136 patients which appears
small but was double what we required as per our calculations to determine
outcome.
The ART access in India has been scaled significantly since 2004, when it was
first publicly launched in 2004 [23]. There are more than 500 ART centers and
approximately 1.1 million people have received free ART. Despite these efforts,
ART coverage has stood at ~50 % based on the 2013 WHO ART eligibility
guidelines largely because of the stigma and discrimination surrounding
HIV/AIDS [23]. We believe that data such as ours which shed light on the economic impact of ART will be useful for economic modeling. Our data, show
that, the use of ART is associated with significant improvement in the overall
household incomes of PLHIV regardless of the costs incurred for HIV care. Our
data is consistent with other studies from Africa which show a significant improvement of SES, and thus the overall improvement in quality of life with the
use of ART, which can be used to increase the overall uptake of ART and its adherence in the developing countries [24]. Thus overall these results have significant policy implications in scaling up of ART in the national and global perspective especially when we can bring this bend to fight the stigma and discrimination for ART take up.
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