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Current estimates of the economic burden of blindness and visual impairment 
in India: A cost of illness study
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Purpose: Currently, there are an estimated 4.95 million blind persons and 70 million vision impaired persons 
in India, out of which 0.24 million are blind children. Early detection and treatment of the leading causes of 
blindness such as cataract are important in reducing the prevalence of blindness and vision impairment. There 
are significant developments in the field of blindness prevention, management, and control since the “Vision 
2020: The right to sight” initiative. Very few studies have analyzed the cost of blindness at the population 
level. This study was undertaken to update the information on the economic burden of blindness and visual 
impairment in India based on the prevalence of blindness in India. We used secondary and publicly available 
data and a few assumptions for our estimations. Methods: We used gross national income (GNI), disability 
weights, and loss of productivity metrics to calculate the economic burden of blindness and vision impairment 
based on the “cost of illness” methodology. Results: The estimated net loss of GNI due to blindness in India 
is INR 845 billion (Int$ 38.4 billion), with a per capita loss of GNI per blind person of INR 170,624 (Int$ 7,756). 
The cumulative loss of GNI due to avoidable blindness in India is INR 11,778.6 billion (Int$ 535 billion). The 
cumulative loss of GNI due to blindness increased almost three times in the past two decades. The potential 
loss of productivity due to vision impairment is INR 646 billion (Int$ 29.4 billion). Conclusion: These estimates 
provide adequate information for budgetary allocation and will help advocate the need for accelerated 
adoption of all four strategies of integrated people‑centered eye care (IPCEC). Early detection and treatment 
of blindness, especially among children, is very important in reducing the economic burden; thus, there is a 
need for integrating primary eye care horizontally with all levels of primary healthcare.
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There are an estimated 4.95 million people blind (0.36% of the 
total population), 35 million people visually impaired (2.55%), 
and 0.24 million blind children in India.[1] Cataract and 
refractive error remain the leading causes of blindness and 
visual impairment, respectively, in India.[1–4] There have been 
significant developments in the field of blindness prevention, 
management, and control since the “Vision 2020: The right 
to sight” initiative[5] has been implemented over the last two 
decades. A  recent study estimated the cost of blindness in 
terms of gross national income (GNI) per capita but on those 
aged above 50 years of age.[6] With many interventions in place 
for more than two decades now,[7] this study is undertaken to 
update the information on the economic burden of blindness 
and visual impairment in India based on the prevalence of 
blindness and visual impairment, GNI, and potential loss of 
productivity. This information at the national level has its utility 
in policy formulation and planning service delivery, including 
programmatic level budgetary provisions and allocations.

Methods
The methodology used is the “cost of illness” estimation.[6,8] We 
used secondary data and publicly available data in this study.

Demographic and prevalence of blindness and vision 
impairment data
We obtained demographic information such as the total 
population[9,10] and the total number of blind and vision‑impaired 
people in India.[11] Data on the prevalence of blindness and 
vision impairment for the overall population and in children 
were obtained from the published literature.[1,2,12] Blindness 
is defined as “presenting visual acuity worse than 3/60 in the 
better eye”[1] in this study to compare the estimates previously 
estimated in 1998.[13]

Data for estimation of the economic burden of blindness and 
vision impairment in India
The economic burden of all blindness and vision impairment 
is expressed by considering the direct and indirect loss of GNI 
due to blindness and vision impairment and the economic 
productivity of the blind and visually impaired. We assumed 
that both GNI and gross national product are similar as this 
helps in comparison of the economic burden of blindness 
estimated in different time periods.[14] The economic burden 
of blindness was then estimated using multiple assumptions.
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These are the data and assumptions for the estimations:
•	 The total population of India as per current estimates is 
1.38 billion[9,10] estimated at an annual growth rate (AGR) 
of 1.29% for the year 2020. There are 399 million children 
(29% of the population).[11] Population indicators range over 
a period from 2016 to 2020.

•	 We included all four levels of distance vision impairment 
as defined by WHO in the study.[15] Blindness is defined as 
presenting visual acuity worse than 3/60 in the better eye. 
Mild vision impairment is defined as presenting visual 
acuity worse than 6/12 to 6/18 in the better eye, moderate 
vision impairment is defined as presenting visual acuity 
worse than 6/18 to 6/60 in the better eye, and severe vision 
impairment is defined as presenting visual acuity worse 
than 6/60 to 3/60 in the better eye.[1,15]

•	 The estimated prevalence of blindness is 0.36% of the 
population (4.95 million).[1]

•	 The estimated prevalence of mild, moderate, and severe 
vision impairment is 2.92% (40 million), 1.84% (25 million), 
and 0.35% (4.8 million) of the population, respectively.[1]

•	 Per capita gross national income  (GNI) is INR 139,867 
(Int$ 6,357).[16]

•	 51.5% of the population contributes to the labor force.[16,17] 
We assumed that 60% of blind adults contribute to the labor 
force.[13]

•	 The average age of children is considered as 8 years.[13] The 
average lifespan for blind children is assumed to be between 
40 and 55 years.

•	 Primarily, the average number of working years considered 
lost due to blindness in children is estimated for 35 and 
40 years due to the better survival rate of infants and the 
increase in life expectancy. All children are assumed to be 
economically productive after they attain 15 years of age.[13]

•	 We assumed that the productive time lost by caregivers 
is 10% taking care of blind adults[13] and 5% taking care of 
visually impaired persons. We assumed that caregivers lose 
20% of the productive time taking care of blind children as 
more effort is needed.

•	 To calculate the cumulative loss of GNI, we assumed that 
20% of the blind persons are economically productive at 
25% of the actual productive workforce.[13]

•	 To calculate the GNI loss due to vision impairment, we 
used disability weights for vision impairment published 
by WHO.[18] Disability weights for vision impairment are 
used as substitutes for the relative reduction in employment 
due to vision impairment by assuming a direct relationship 
between productivity and disability weights.[19,20]

•	 Between 30% and 40% of blindness in children is due to 
avoidable  (easily preventable and treatable) causes.[4] We 
assumed that 35% of blindness in children is avoidable.

•	 82.3% of blindness among adults and 35% of blindness 
among children is due to avoidable causes.[2,21,22]

The formulas used for calculating the indicators used in this 
study are presented in Table 1.

In this estimation, the calculation is done based on the burden 
of blindness and vision impairment in economic terms and its 
loss of productivity. To compare data between 1997 and 2020, 
we used 2020 as the base year and converted the 1997 data into 
Int$ Purchasing Power Parity (PPP) for the year 1997 and then 
used the US inflation rate to adjust the Int$ to the base year.[26,27]

Ethical clearance
The study protocol was reviewed and approved by the 
Institutional Ethics Committee  (IEC) of the University of 
Hyderabad. Approval number: UH/IEC/2020/222.

Results
Economic burden of blindness in India estimated in the 
year 2020
Based on the assumptions, the net loss of GNI due to blindness 
in India is INR 845 billion (Int$ 38.4 billion). Per capita net loss 
of GNI per blind person is INR 170,624 (Int$ 7,756). Net loss of 
GNI due to blindness in adults and children is INR 832 billion 
and INR 13 billion respectively. The direct and indirect loss of 
GNI due to blindness in adults is INR 768 billion (Int$ 35 billion) 
and INR 128 billion (Int$ 5.8 billion) respectively. The indirect 
loss of GNI due to blindness in children is to the tune of INR 
13 billion  (Int$ 590 million). The economic productivity of 
blind adults is estimated as INR 64 billion (Int$ 2.9 billion). The 
total cumulative loss of GNI due to blindness (considering a 
loss of 10 and 35 working years for blind adults and children, 
respectively) is INR 19,512  billion  (Int$ 887  billion). The 
cumulative loss of GNI due to avoidable blindness (considering 
a loss of 10 and 35 working years for blind adults and children, 
respectively) is INR 11,778.6 billion (Int$ 535.4 billion).

Estimates and comparison of the economic burden of 
blindness in 2020 and 1997–98 are presented in Table 2 and 
Figs. 1 and 2.

Potential loss of productivity due to vision impairment in 
India estimated in the year 2020
Based on the assumptions, the economic potential total loss 
of productivity due to vision impairment in India is INR 
646 billion (Int$ 29 billion). The per capita loss of productivity 
due to vision impairment in India is INR 9,192 (Int$ 418). The 
loss of productivity due to mild, moderate, and severe vision 
impairment is presented in Fig. 3.

Discussion
Reduction in blindness and vision impairment and the 
economic impact in India
There is a substantial reduction in the prevalence of blindness in 
India compared with 1997–98 from 1% to 0.36% in 2020 by using 
the same definition of blindness. There is a nearly 50% reduction 
in vision impairment in 2020 from 2010 estimates.[1] This indicates 
that there have been sustained efforts toward the reduction of the 
prevalence of blindness in India in the last 22 years by various 
organizations and institutions.[4,13] Further, 62.6% of blindness 
is due to cataract in 2020 compared to 51.6% in 1997–98. The 
cumulative loss of GNI has almost doubled, and the cumulative 
loss of GNI due to avoidable causes has increased 1.8  times 
compared to 1997 data even after adjusting to inflation. These 
increases are largely due to the increase in per capita income, 
economic productivity, labor force, and lifespan, and a general 
increase in the proportion of avoidable causes of blindness. As 
these parameters increase, the economic impact of blindness is 
clearly more severe. The per capita net loss of GNI due to blindness 
in India is INR 644 (Int$ 28). Between 2016 and 2018, India spent 
around 3.8% of gross domestic product (GDP) on health care 
(which is INR 4,381  (~Int$ 199) per capita).[28] Government 
expenditure was 1.33% of GDP on health care in 2017–18.[17] 
The total expenditure that can be attributed to preventive care 
in India is 6.8% (INR 364.8 billion or ~  Int$ 17.37 billion) of 
the total expenditure.[28] The net loss of GNI due to avoidable 
causes of blindness in India is INR 689 billion (Int$ 31.3 billion), 
which is more than the expenditure on all preventable causes 
in India.[28] To reduce the burden of blindness and visual 
impairment in India and the subsequent sizeable negative impact 
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on the national economy and productivity, greater investment 
should be made toward early detection of avoidable conditions 
such as cataract and refractive error through screening at the 
primary level and toward providing targeted interventions 
for avoidable blindness and vision impairment, and increase 
the cataract surgery targets from the current 6.7 million per 
year.[4,10,29–31] Screening programs should target and identify 
persons at the primary level by using presenting vision <6/12 
in the better eye to reduce the economic impact of blindness 
and visual impairment.[32,33] The burden of blindness and vision 
impairment estimates will help advocate the need for accelerated 
adoption of all four strategies of integrated people‑centered 
eye care (IPCEC) by providing adequate information, which is 
helpful in budgetary allocation, especially reorienting the model 
of care by integrating primary eye care horizontally with all 
levels of primary healthcare and thereby establishing sustainable 
and efficient preventive care.[34,35]

Need for condition‑specific utility measures and disaggregated 
information
Eye health condition‑specific quality of vision and life utility 
weights combined with qualitative methodologies can measure 
societal impact and intangible costs and give us a comprehensive 
understanding of blindness and its economic, social, and 
cultural impact. The Universal Eye Health Global Action Plan 

2014–2019 by the WHO highlights the fact that there is a need 
for disaggregated local data, human resource development, and 
infrastructure development for initiatives to reduce blindness 
prevalence.[36] Understanding and evaluating the economic 
consequences at a macro but decentralized population level will 
demonstrate the cost‑benefit of investing in eye health as well 
as act as an important decision‑making tool for governments, 
policymakers, eye care organizations, donors, and other 
stakeholders in the allocation of resources for eye care in India.

Estimates and their limitations
As recommended in earlier studies,[9,13] we used the GNI per 
capita over minimum wage to calculate the cost of blindness[6,13] 
to compare consistently. Furthermore, we have not estimated the 
cost of treating each of the ocular morbidities as these costs vary 
in different parts of the country. Cost per capita can give us an 
estimation of the total outlay needed to be spent on reducing the 
impact of blindness on GNI. For indirect costs, we considered that 
caregivers would spend only 20% of their time to take care of the 
blind; this is a very conservative estimate of indirect costs, and if 
we increase the time spent caring for a blind person to 50% of the 
caregiver’s time, the net loss of GNI increases to INR 1,376 billion 
(Int$ 62.5 billion). We could not find relevant data related to the 
level of productivity at workplace and cost of caregivers for 
each of the levels of vision impairment, which could have led 

Table 1: Formulas and calculations of indicators

Indicator Calculation

Per capita GNI INR 192,394 billion/1.38 billion=INR 139,867

Per capita GNI produced by the 
labor force

Per capita GNI/% of labor force=INR 139,867/0.515=INR 271,587

Direct loss of GNI due to blindness All GNI is assumed to be due to labor force of 51.5%. Assuming that 60% of blind adults are in the 
age group of the labor force, Direct loss of GNI=Number of blind adults×60% × INR 271,587. To 
calculate the cumulative loss of GNI, we assume that there is a direct loss of GNI as children start 
contributing to the economy at 15 years of age with an annual economic growth rate of 5% (total 
blind children×per capita GNI produced by labor force at 5% growth rate for 35 years and 40 years)

Indirect loss of GNI due to blindness Number of blind persons × 0.1 (10%) × per capita GNI by labor force. For cumulative loss of GNI 
due to blindness in children, we have assumed that the caregiver spends 20% of the time taking 
care of blind children

Economic productivity of blind Assuming that 20% of blind adults are economically productive at 25% of the productivity level of a 
member of the labor force

Net loss of GNI due to blindness* Direct cost + indirect cost−economic productivity

Cumulative loss of GNI due to 
blindness over the lifespan of the 
blind adults

Sum of net loss of GNI for 8 years and 10 years respectively at an annual growth rate (GR) of 5%

Cumulative loss of GNI due to 
blindness over the lifespan of the 
blind children

Sum of Net loss of GNI for 35 years and 40 years respectively with an annual growth rate (GR) of 
5%; assuming all children contribute to labor force and caregivers spend 20% of the time taking 
care of the blind child

Cumulative loss of GNI due to 
avoidable blindness

Cumulative loss of GNI due to blindness over the lifespan of blind adults × 82.3% (calculated for 
8 years and 10 years)
Cumulative loss of GNI due to blindness over the lifespan of blind children × 35% (calculated for 35 
and 40 years, respectively)

Potential loss of productivity due to 
vision impairment (for each level of 
vision impairment)

No. of vision impaired people×60% × INR 271,587×0.005 or 0.089 or 0.314
Disability weights for mild, moderate, and severe vision impairment.[23]

All the calculations are converted 
to international dollars (Int$) 
purchasing power parity (PPP)

Int$ 1=INR 22 in the year 2020.[24,25]

Int$ 1=INR 9.75 in the year 1997.[24,25]

All the calculations done in 1997‑98 
are converted to current inflation 
rates and compared with 2020 data.

1 USD in 1997–98 is equal to 1.6 USD in 2020.[26] Considered 2020 as the base year for our 
calculations.

*For children, this is the indirect cost
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to the underestimation of overall potential loss of productivity 
due to vision impairment. We used WHO disability weights as 
a surrogate measure for productivity loss due to a reduction in 
the level of employment of the visually impaired[23,27] as there 
is a lack of employment‑related data for people with each of 
the levels of vision impairment. We used the projected overall 
population from the World Bank as relevant Indian census data 
were only available for 2011;[10] the number of children in India 
was last estimated in the year 2015–16.[11] Also, we considered the 
lowest estimate of prevalence of blindness in children as there is 
no nationwide data; most of these studies were done in South 
India and among children in blind schools. Further nationwide 

studies are needed to give us a more region‑specific, age‑ and 
gender‑stratified prevalence of blindness‑related data as currently, 
these are estimates based on few population‑based studies.

Conclusion
As the prevalence of overall blindness has decreased considerably 
in 2020, emphasis has to be made towards early detection of 
ocular morbidities both in adults and children. This study 
shows that greater investments are needed towards detection 
and treatment of avoidable causes of blindness at an early stage 
in order to reduce the economic burden of blindness in India. 
The economic burden could be different in different parts of 
the country due to the lack of disaggregated region-specific 
prevalence and economic data for adults and children. The results 
of this study enable key stakeholders to specifically plan budget 
and specifically allocate resources towards eye care programs 
and advocacy in the country and facilitate the implementation 
of the strategies of integrated people‑centered eye care (IPCEC).
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Table 2: Results of the economic burden of blindness in 
India – 2020

Indicator Total

Number of blind people (millions) (*) 4.95

Loss of GNI due to blindness (INR: billions)

Direct (†) 768

Indirect (‡) 141

Economic productivity of blind persons (INR: billions) (§) 64

Net loss of GNI due to blindness (INR: billions) (||) 845

Average number of working years lost due to 
blindness (¶)

10 & 40

Cumulative loss of GNI due to blindness over the 
lifespan of the blind (GR=5%) (INR: billion) (**)

22,565

Cumulative loss of GNI due to avoidable 
blindness (GR=5%) (INR: billions) (††)

12,847

* Estimated prevalence of blindness is 0.36% of the population (4.95 
million).[1]. †Direct loss of GNI=number of adult blind persons×0.6×INR 
271,587. ‡ Indirect loss of GNI due to blindness in adults=number of adult 
blind persons×0.1×INR 271,587. Indirect loss of GNI due to blindness 
in children=number of blind children×0.2×INR 271,587. §Economic 
productivity=0.2×0.25×INR 271,587. ||Net loss of GNI=direct cost+indirect 
cost−economic productivity. ¶Average number of working years lost in adults 
and children due to blindness are 10 and 40 years, respectively, ** Sum of 
the cumulative loss of GNI for all the working years for the lifetime of the bind 
at 5% annual growth rate. (Cumulative loss of net GNI in adults for the loss 
of 10 working years + cumulative loss of net GNI in children for the loss of 
40 working years from the age of 15 years for children assuming caregiver 
spends 20% of the time taking care of blind children). ††82.3% of blindness 
among adults and 35% of blindness amongst children is due to avoidable 
causes[2,21,22] Cumulative loss of GNI due to avoidable causes of blindness for 
the lifetime of blind=82.3% × cumulative loss of GNI over the lifespan of blind 
adults +35% × cumulative loss of GNI over the lifespan of blind children

Figure 3: Potential loss of productivity due to various levels of vision 
impairment

Figure 1: Comparison of the economic burden of blindness estimated 
in 1998 and 2020

Figure 2: Comparison of the cumulative loss of GNI due to blindness 
estimated in 1998* and 2020 (GR = 5%). *To compare, we estimated 
the 1997–98 data based on 20% productivity time lost for caregivers 
as the original data published has considered 10% productivity time 
lost for caregivers
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