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Economic consequences of HIV/AIDS in India

C. S. PANDAV, K. ANAND, B. R. SHAMANNA, S. CHOWDHURY, L. M. NATH

ABSTRACT

Background. HIV/AIDS is one of the pressing public health
problems in India. Available information indicates a rising trend
of infection. The impact of HIV/AIDS on the economic front is
important as it affects mainly the young, who are in the repro-
ductive age group. We estimated the cost of productivity
losses in a lifetime attributable to HIV -related mortality in India
in the population of the year 1991 at current HIV infection rates.

Methods. The analysis was done from the societal view-
point, adopting a discount rate of 5%. To estimate the loss in
person-years due to HIV/AIDS, two scenarios were consid-
ered. Firstly, the population without HIV/AIDS, and secondly,
the population with HIV/AIDS. The difference in person-years
lived by the cohort in both populations would provide the
person-years lost due to HIV/AIDS. To calculate the person-
years lived in each, the life table approach was used. The
demographic data from the 1991 Census were used. The
population was divided into 15 five-year cohorts and the
current age-specific death rates were used. Assumptions
regarding HIV incidence rates in urban and rural areas in
different age groups were made based on the available data
and consensus of experts. The estimate was first done for a
cohort of 100 000 population for rural and urban areas and then
extrapolated to the population in the different age groups. To
convert the person-years lost into monetary terms, minimum
wages were estimated to be Rs 14 460 per annum.

Results. The total undiscounted life-years lost due to HIVI
AIDS by the present population of India will be 238.4 million
years-123.7 million years for urban and 114.7 million years
for rural areas. On an average this is 0.4 years lost per person.
The life-years lost per case of HIV was 44.4 years. Assuming
minimum wages of Rs 14 460 as the value of one year, the total
economic loss is Rs 3447 billion. The productivity loss per case
is Rs 642024 (US$ 20710). For an estimated national per
capita income of Rs 4252.4 the total economic loss is Rs 1014
billion. If a discount rate of 5% is applied for future losses then
the total potential years of life lost will be 23 million-11.3
million for urban and 11.7 million for rural areas. In monetary
terms this will be Rs 332.6 billion by minimum wages assump-
tion, and 97.8 billion if the national per capita income is
assumed to be the cost of one year.

Conclusion. HIV/AIDS imposes a significant burden on the
economic front. The productivity losses are likely to be an
underestimate as the costs of treatment of HIV/AIDS patients,
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prevention programmes and labour costs have not been taken
into account. To decide whether HIV/AIDS needs a high
priority in the Indian context, it is necessary to have similar
estimates for other important diseases such as tuberculosis
and cancer.
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INTRODUCTION

The human immunodeficiency virus (HIV) infection/acquired
immune deficiency syndrome (AIDS) is a major public health
problem in India. According to the information available from the
National AIDS Control Organization (NACO), Ministry of Health
and Family Welfare, Government of India (as of 30 April 1995),
of the 2505704 blood samples screened, 18222 were HIV-
positive by western blot giving a seropositivity rate of 7.27 per
1000. The total number of AIDS cases in India were 1108, of
which 852 were males and the rest were females (data from
NACO).

In India, data on HIV infection have been available on an
annual basis since 1988. The two main sources of information are
pregnant women attending antenatal clinics (ANCs) in govern-
ment hospitals and blood donors. The seropositivity rate amongst
the ANC attenders in Mumbai has risen from I per 1000 in 1988
to 25 per 1000 in 1994. A similar trend has also been observed
amongst ANC attenders in Mani pur (I per 1000 in 1988 to 10 per
1000 in 1994). The rate amongst blood donors in Bangalore has
risen from 1 per 1000 in 1988 to II per 1000 in 1993 (data from
NACO).

These figures indicate a rising trend of HIV infection in India.
However, there are limitations to these data. Few pregnant women
in the community attend ANCs in government hospitals and not
all government hospitals have facilities for HIV testing. More-
over, no information is available from the rural areas. The conse-
quences of HIV infection in the community relate to health,
demographic, social, psychological and economic effects. The
health consequences are increased risk of morbidity and the
inevitable fatality of the disease. AIDS affects mainly people in
the age group of 15-45 years. In communities ravaged by HlVI
AIDS infection, only the very young and the old survive. This
results in a change in the age and sex pattern of the population and
thus the dependency ratio resulting in adverse demographic
consequences. The affected group also makes the highest contri-
bution to a nation's growth and economic development. The
psychological trauma experienced by AIDS patients and their
families is incalculable. This is compounded by the social stigma
and consequent ostracization of these families by the community.

This paper deals only with the economic aspects of HlV IAIDS
in India. A comprehensive economic analysis of HIV infection
includes the cost and the consequences of intervention. The cost
of intervention would include the costs of management of HIVI
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AIDS patients (diagnosis, treatment and follow up) and that of a
preventive programme. The consequences of the disease can be
described in three ways depending upon the type of analysis. In a
cost-effectiveness study, the consequences would be measured in
terms of AIDS case/death averted. In a cost-utility study, the
outcome is measured in terms of disability adjusted life-years
(DALY), quality adjusted life-years (QUALY), or healthy years
equivalent (HYE) lost. In a cost-benefit analysis, the conse-
quences measured in monetary terms would include:

I. Productivity loss due to morbidity and premature mortality of
HIV/AIDS patients.

2. Loss of productivity due to the time spent by the care givers of
these patients.

3. The loss due to change in skilled work force and the expenditure
incurred in re-training the new work force (replacement force).

4. The intangible cost which includes the cost of emotional
trauma suffered by the patients and the family, which cannot
be measured.

We have measured the productivity loss due to premature
mortality of HIV/AIDS patients. The main objective was to
estimate the number of person-years lost due to HIV/AIDS in
India. To estimate the economic cost, we multiplied the person-
years lost by the minimum wages. This is likely to be a conserva-
tive estimate.

METIIODS
All the assumptions used in this study were based on available
data. Wherever data were not available or were incomplete,
experts in the field were consulted and their consensus obtained.
The various assumptions used in analysis pertain to different time
periods (1991-94), as the sources of information were different.

For the analysis a steady-state population has been considered
with the following assumptions: (i) a steady crude birth rate of 30
per 1000; (ii) a steady crude death rate of 10 per 1000; (iii) no
change in age-specific death rate and migration pattern; and
(iv) no major disasters or epidemics expected during the lifetime
of the present population. This means that the life expectancy at
birth will also remain unchanged. The analysis pertains to the
cohort living in the base year of 1991 and the impact ofHIV /AIDS
on them during their lifetime using the above assumptions.

The minimum wage per person per year has been taken as Rs
14460. A discount rate of 5% has been adopted for the analysis.
The purpose of discounting is to allow for differential timings of
future cost. Discounting reduces future costs and benefits to a
common time-base, i.e. the present value. Discounting is done as
individuals, in general, prefer to have benefits sooner and costs
later. For example, given a choice individuals like to receive their
salaries on the first day of the month and pay the bills (e.g.
telephone and electricity) on the last day of the month. This
behaviour is often described as individuals having a 'positive rate
of time preference'. However, there is no consensus on the rate of
discount to be used. Essentially, discounting is the inverse of the
compound interest rate calculation.

For the purpose of estimation of person-years lost due to HIV/
AIDS, two scenarios were considered. Scenario I is a population
without HIV/AIDS, and scenario II describes a population with
HIV/AIDS. The difference between number of person-years lived
by a population in scenario I and II would give an estimate of
person-years lost due to HIV/AIDS. Similarly, the discounted
years lost due to HIV!AIDS would be the difference between total
discounted person-years in the two scenarios.
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For the estimation of person-years lived in each scenario, the
life table approach was used. This employs the probability (like-
lihood/chance) of survival at defined age intervals, i.e. age-
specific death rates.

As the death rates and HIV infection rates are different in the
rural and urban populations, these have been estimated sepa-
rately. For the rural/urban age distribution, the data available from
the 1991 Census were used.' The age-specific death rates were
taken from the available information. ' For the purpose of calcu-
lation, initially a cohort of 100 000 population was used. The
derived estimates were then converted to the acutal population
estimates. The 100 000 population was divided into 15 five-year
cohorts, i.e. 0--4, 5-9, ... 7~74, 75+.

Table I shows the mortality experience of the 100 000 popu-
lation cohort. The sum of the discounted 5-year intervals lived
(343 562) gives the discounted persons-years lived by a cohort of
100 000 population in the age-group 0--4 years in scenario I.

In scenario Il, the same cohort of 100 000 population was
subjected to the additional mortality attributable to HIV/AIDS.
To estimate this the following assumptions were made:

1. Incidence of HIV infections amongst different age groups
(fable 11).

2. No change in age-specific HIV incidence in the future.
3. Median survival period of HIV -infected patients as 10 years.

The paper assumes that the incidence rates derived from the
hospital-based HIV surveillance among the antenatal women can
be extrapolated to the general population. The incidence rate was
assumed to be lower amongst women in the higher reproductive
age group (35-44 years). It was estimated that one-third of the
seropositive mothers transfer the infection to their newborns. As
no data from rural areas were available, the incidence rate in these
areas was assumed to be one-third of that in the urban areas (based
on experts' opinion).

The possible distribution of deaths in the HIV -infected cohorts
with a median life span of 10 years could vary from an extreme of

TABLEI. Estimation of life-years lived by a cohort of 0--4 year age
group in scenario I

Age No. at 5-year age- No. of No. at end Discounted
group beginning specific deaths of interval 5-year

of interval deaths intervals
lived

[I] [2] [3] [4]= [2] x [3] [5]=[2]-[4] [6]
1000

0-4 100 000 93.5 9350 90650 80199
5-9 90650 8.5 770 89880 62287
10-14 89880 4.5 404 89476 48585
15-19 89476 6.5 582 88894 37780
20-24 88894 11.0 978 87916 29364
25-29 87916 9.0 791 87125 22740
30-34 87125 12.0 1045 86080 17 646
35-39 86080 17.0 1463 84617 13623
40-44 84617 21.0 1777 82840 10438
45--49 82840 33.5 2775 80065 7846
50-54 80065 59.5 4764 75301 5422
55-59 75301 97.0 7304 67997 3468
60-64 67997 153.0 10403 57554 2303
65-69 57554 209.5 12066 45528 1366
70-74 45528 458.5 20875 24653 490
>75 24653 100.0 24653

100000 1 138576 343562
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0%,50%,50%,0% to 45%, 5%, 5%,45% in successive quartiles.
We assumed a central value of 20%, 30%, 30% and 20% in each
successive quartile (Table III). This forms the basis of construc-
tion of a revised life table that takes into consideration the
additional mortality attributable to HIV/AIDS.

The cohort of I00 000 in scenario nwas then taken through the
same steps as in scenario I (Table IV). The only difference was
that the total deaths in each interval now included the deaths
attributable to HIV/AIDS. The total discounted life-years to be
lived by the cohort in scenario n is I 126430.

Table V estimates the discounted person-years lost due to
HIV/AIDS infection in a cohort of 100 000 persons. The dis-
counted person 5-year intervals lost due to HIV/AIDS infection in
this cohort is 1376. When multiplied by 5 (as 5-yearintervals were
used) this gives the discounted person-years lost. In other words,
thecohort of 100 000 population in the age-group 0-4 years when
subjected to the assumed HIV attributable mortality results in a

TABLE II. Assumptions regarding age-specific.HIV incidence rates

Agegroup HIVincidence(per thousand)
Urban Rural

Newborn
15-19
20-24
25-29
30-34
35-39
40-44

I.S 0.5

5
5
5
2
2

1.5
I.S
I.S
I
I

TABLE III. Assumption about the distribution of deaths in the
HIV-infected cohort

YearsafterHIVinfection Deaths(%) Survival(%)

5 20 80
10 30 50
15 30 30
20 20 0
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loss of 6880 discounted person-years. The same loss for the 5-9
years interval cohort would be 6620 (6880-260) discounted
persons-years. The discounted person-years lost for other cohorts
were calculated similarly.

To get an estimate for the actual urban Indian population, the
discounted person-years lost by each 5-year cohort was made
proportionate to the size of the same age group of urban popula-
tion. For example, the 6880 discounted person-years lost by the
cohort of 100 000 in 0-4 years, when converted to the actual
urban Indian population of27.3 million in that age group, became
1.88 million discounted person-years. Similar estimates for a
rural Indian population were calculated based on the rural age-
specific death rate and the HIV incidence rate.

RESULTS
Our calculations indicate the loss in productivity attributable to
the premature death of the current population acquiring the HIV
infection during their lifetime at the incidence rate assumed. Thus,
it denotes the potential years of life lost (PYLL) to the current
population in their lifetime if they continue to acquire the infec-
tion at the rates assumed.

The total undiscounted PYLL due to HIV/AIDS by the present
population of India will be 238.4 million years-123.7 million
years for urban and 114.7 million years for rural areas. This
averages to 0.4 years lost per person in the community. The
impact appears low when converted to per person as life expect-
ancy is affected more by infant deaths, whereas AIDS results in
more adult deaths.

Based on these calculations and assumptions, it was also
estimated that 5.37 million cases of HIV/AIDS would occur in the
cohort of the population ofIndia in 1991 in their lifetime. This will
be more or less equally divided in the rural (2.66 million) and
urban (2.71 million) population. The number of cases was similar
as the incidence assumed is one-third but the population is about
three times larger. This gives the PYLL per case ofHIV to be 44.4
years.

We used minimum wages ofRs 14460 as the value of one year.
With this assumption the total economic loss would be Rs 3447
billion and the productivity loss per case Rs 642024 (US$

TABLE IV. Estimation of person-years lived by a cohort of 0-4 year age group in scenario II

Agegroup No. at beginning 5-yearHIV Deathsdue to Eltistingdeaths Totaldeaths No.alive at the Discounted(5-year
of interval incidencecases HIV/AIDS end of interval interval)contributed

[I] [2] [3] [4] [5] [6]=[4]+[5] [7]=[2]-[6] [8]

0-4 100000 150 30 9350 9380 90620 80199
5-9 90620 45 770 815 89805 62235
10-14 89805 45 404 449 89317 48520
15-19 89356 30 580 610 88746 37717
20-24 88746 444 89 976 1065 87681 29285
25-29 87681 438 221. 789 1010 86677 22.621
30-34 86617 434 351 1040 1391 85280 17482
35-39 85280 170 384 1450 1834 83346 13419
40-44 83346 166 302 1750 2052 81294 10243
45-49 81294 188 2723 2911 78383 3682
50-54 78383 84 4664 4748 73719 5308
55-59 73719 33 7151 7184 66535 3393
60-64 66535 10180 10180 56355 2261
65-69 56355 11806 11806 44 549 1336
70-74 44 549 20426 20426 24123 480
>75 24123 24123 24123 0

1802 1802 I 126430



TABLEV. Estimation of person-years lost due to HIV/AIDS
infection in a cohort of 100 000 in 0-4 year age group

Age
group

Discounted person-years
lived in (5-year intervals)

Discounted person- Total number
years lost due to of discounted
HIV/AIDS infection years lost at
(5-year intervals) all ages

[4)=[2)-[3) [5)=[4)x5[I)
Scenario I Scenario II

(2) [3)

0-4 80199 80199 0 0
5-9 62887 62235 52 260
10-14 48585 48520 65 325
15-19 37780 37317 63 315
20-24 29364 29285 79 395
25-29 22740 22621 119 595
30-34 17646 17482 164 820
35-39 13623 13419 204 1020
40-44 10438 10243 195 975
45-49 7846 7682 164 820
50-54 5422 5308 114 375
55-59 3468 3393 75 570
60-64 2303 2261 42 210
65-69 1366 1336 30 l50
70-74 490 480 10 50

Total 1376 6880

Columns 2 and 3 have been derived from Tables land IV respectively

20710). When the national per capita income of Rs 4252.4 is
assumed, the total economic loss is Rs 1014 billion.

If a discount rate of 5% is applied for future losses then the total
PYLL is 23 million-ll.3 million for urban and 11.7 million for
rural areas (fable VI). In monetary terms this would be Rs 332.6
billion by minimum wages assumption and 97.8 billion. if the
national per capita income is assumed to be the cost of one year.

DISCUSSION
To calculate the cost estimate of productivity lost due to IDV/
AIDS in India many assumptions were made. The greatest dis-
agreement is likely to arise on the HN incidence estimates which,
in the absence of any reliable data, are conservative and likely to
underestimate the actual loss. However, our paper focuses mainly
on the methodology. The other important assumption in estimat-
ing economic losses due to HIV/AIDS in India is that the inci-
dence rates would remain constant. However, there is evidence
(data from NACO) that HIV incidence is on the increase in India.

The derived estimate needs to be compared with other esti-
mates for a meaningful interpretation. This could either be with
similar estimates for other important diseases in India or with
estimates of the loss due to HIV/AIDS in other developing
countries. Another way would be to compare this estimate to the
total productivity of the country.

As similar estimates for other diseases are not available, a
comparison is not possible. The World Bank has estimated the
total DALY lost due to HIV/AIDS in India to be 4 billion. IHow-
ever, a comparison is not valid as the incidence estimates for 1990
have been used with a discount rate of 3% and adjustment for
utility of life was done. In a study from Thailand, 2 it was estimated
that the indirect cost of HN /AIDS would be US$ 8.5 billion in the
high scenario and US$ 7.3 billion in the low scenario using a
discount rate of 5%. In Malaysia it was estimated that per capita
loss of productivity of HN /AIDS patients would be US$ 38 300)
compared to US$ 20000 in the present study.

The total gross domestic product (GDP) of India in 1990 was
Rs 3925.2 billion (US$ 126.6 billion)! Therefore, assuming the
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TABLEVI. Estimate of discounted person-years lost due to
HIV/AIDS in urban India

Age
group

No. at beginning
ofinlerval

Total cohort Total person-
population years losl by
in each 5-year each cohort
interval
(in millions) (in millions)

No. of person-
years lost by
cohort due to
HIV/AIDS

0-4 100000 6880 27.3 1.88
5-9 90650 6620 30.6 2.24
10-14 89800 6295 28.0 1.96
15-19 89476 5980 20.8 1.39
20-24 88894 5585 18.7 1.18
25-29 87916 4990 16.5 0.94
30-34 87125 4170 13.9 0.67
35-39 86080 3150 12.8 0.47
40-44 84617 2175 11.1 0.29
45-49 82840 1355 9.5 0.16
50-54 80065 785 8.2 0.10
55-59 75301 410 5.4 O.oJ
60-64 67997 200 5.9 0.02
65-69 57554 50 3.0 0.00
70-74 45528 5.2 0.00
>75 24653 0.00

Total 217.0 11.33

minimum wages approach, almost one year's GNP would be lost
by the country if the current population continues to be exposed
to HN at the present rates. However, this estimate decreases by
one-third if the average national per capita income is used. The
former approach indicates the potential cost ofHN /AIDS in India
while the latter estimates the loss on the basis of current earning
rates.

HIVIAIDS imposes a major burden on the economic front. The
actual cost is likely to be higher as we have not taken into account
the costs of treatment ofHN IAIDS patients, of a prevention prog-
ramme and labour. We have also not addressed the other health,
demographic, social and psychological aspects of the disease.

According to NACO, resource allocation for HN/AIDS is
US$ 100 million for 1992-97 (personal communication). Of this,
the contribution by the Government ofIndia is US$ 15 million and
the rest is by the World Bank. Our analysis, with very conserva-
tive estimates, shows the economic implications to be about
US$ 15.2 billion. Hence, even if the interventions using this
US$ 100 million bring down the impact by 50%, the cost-benefit
ratio would be very high. In fact, the resource allocation of
US$ 100 million (US$ 20 million per year) is negligible compared
to the benefits of an effective intervention strategy for HN IAIDS.

To decide whether HIVIAIDS needs a high priority in India, it
is necessary to have similar estimates for other important diseases
such as tuberculosis and cancer. We hope the detailed methodol-
ogy provided in this paper will encourage others to obtain similar
estimates for other diseases.
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