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ABSTRACT 
Background: Blindness and severe visual impairment has a significant effect on quality 
of life (QOL). It leads to productivity loss and causes an economic burden in Indonesia. 
The economic evaluation of visual impairment is an important tool to guide the 
recommendation and coverage decision. By the use of cost-utility analysis (CUA) approach 
this study estimates the economy impact of blindness and severe visual impairment and 
also describes how valuable is cataract surgery in Indonesia.  
Purpose:  to estimate the economic loss due to blindness and severe visual impairment and 
to describe cost-utility analysis of cataract surgery in Indonesia. 
Methods: Data prevalence was collected from Indonesia Rapid Assessment of Avoidable 
blindness (RAAB) survey in 2014-2016, and cost of cataract surgery was adopted based 
on average national surgical cost in Indonesian case base groups system (INA-CBGs). 
Economic evaluation described using cost-utility analysis approach by quality adjusted life 
year (QALYs) unit. 
Results: The QALYs loss due to blindness and severe visual impairment in Indonesia is 
about 876,935 QALYs and 485,903 QALYs respectively. The total economic loss is as 
much as 84,7 trillion IDR in a year, and estimate to be increased to 611,2 trillion IDR in 
five years. As a highly cost-effective intervention, cataract surgery will return about 
886,077 QALYs gain or as worth as 55,0 trillion IDR for economic gain in Indonesia.  
Conclusion: Indonesia blindness and severe visual impairment cause high value of 
economic loss, and cataract surgery assigns four times financial return on investment that 
increasing economic gain in Indonesia. 
 
Keyword: Cost-utility analysis, QALYs, cataract blindness, visual impairment. 

 
 
INTRODUCTION  
    Indonesia’s survey of Rapid 
Assessment of Avoidable Blindness 
(RAAB) within period 2014-2016 in 
15 provinces showed the prevalence 
of blindness in Indonesia was 3,0%.  
There were 1,6 million people were 
blind, and 1,3 million people had 
severe visual impairment. Most of 
leading cause of blindness and visual 
impairment was cataract, and it 
contributes of 82,4% from total visual 
impairment.1-4 

     Blindness and visual impairment 
has a significant impact on the lives 
and society. The health consequences 
not only in the eye and visual system, 
but also affect quality of life (QOL), 
independence, and mobility. It has 
been estimated 40% of healthy 
individual with poor vision will 
experience at least one fall a year and 
encountered as an important cause of 
morbidity and mortality.5,6,7 
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     In society, visual impairment also 
affects emotional well-being, social 
relationship and convenience. It has 
been reported that the utility value of 
blindness was similar with a person 
who suffer from moderate and severe 
stroke, and associated with depressive 
symptoms or life dissatisfaction. This 
condition not only impact individual, 
but also family, care givers and 
community that lead to significant 
productivity loss and causes an 
economic burden.8-10  
     Economic evaluation of visual 
impairment is an important tool in 
national health. It includes cost 
analysis of government action and 
guiding a recommendation to public 
health. In Indonesia, the economy 
evaluation of visual impairment has 
not established yet. So, the aim of this 
study is to calculate and estimate the 
economy impact of blindness and 
severe visual impairment, and to 
describe the valuable investment of 
cataract surgery in indonesia.11,12    
 
MATERIAL AND METHODS  
    This study is a descriptive study 
which analyze secondary data from 
RAAB survey and the utility values of 
blindness studied by Brown et al. To 
evaluate the economic impact of 
visual impairment, we use cost-utility 
analysis (CUA) approach and 
describe it with monetary value.  
 
Data collection of blindness and 
severe visual impairment  
   Describing consequences of visual 
impairment, this study only focuses 
on prevalence of blindness and severe 
visual impairment. Data of visual 
impairment were provided by RAAB 
results in 15 provinces from the year 
2013-2016.  Total number of people 

with cataract were also included from 
this data. Blindness and visual 
impairment defined as best corrected 
visual acuity (BCVA) of < 3/60 in the 
better-seeing eye and BCVA <6/60 to 
3/60 in the better-seeing eye, 
respectively. 2 

 
Measuring burden of disease  
     Burden of disease is defined as the 
gap between current health condition 
and the ideal situation where 
everyone lives healthily. To reduce 
the burden of disease, a health 
intervention need to be measured by 
unit that evaluate the impact between 
the intervention and the result. In this 
study, prevalence of blindness and 
severe visual impairment was the 
burden of disease, and cataract 
surgery acts as intervention that 
reduced the burden. We use QALYs 
(Quality-adjusted life year) as a 
framework to measure the health gain 
in economic evaluation.13,14 

 

Measuring the utility value 
     Utility values is a direct reflection 
of people reference. It evaluates how 
effectively people to function their 
life associated with health state. The 
measurement of utility value is 
important in QALYs calculation. A 
utility of 1.0 indicates a state of 
perfect health, whereas a utility of 0 
indicates death. In this study, we use 
utility value of blindness based on the 
study by Brown et al, which are 0,47 
for blindness and 0,65 for severe 
visual impairment.9,15 
 
QALY Calculation 
     QALYs is used to quantifying the 
health effect of medical intervention. 
1 QALYs assume as 1 year of life 
lived in perfect life. In order to 
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determine the exact QALYs value, it 
is sufficient to multiply the utility 
value with 1 year of life (1 year of life 
x 1 Utility = 1 QALYs).  In this study 
people with normal vision have 1 
QALY, while people with blindness 
and severe visual impairment have 
0,47 QALY and 0,65 QALY 
respectively. 9,15,16 
     
Monetary value of QALYs 
    Describing the economic impact of 
visual impairment, this study needs 
QALY to be weighted with 
significant monetary value. The 
monetary value of 1 QALYs in 
Indonesia has not decide yet. In this 
study, we use Gross domestic 
products (GDP) per capita as per 
QALYs gain which was based on 
WHO Choosing Intervention that are 
Cost effective (WHO-CHOICE) 
recommendation for developing 
country. Indonesia GDP per capita in 
2018 was 4,284,7 USD for 1 QALY 
gain. So, a full health person in 
Indonesia have 1 QALY worth for 
4,285 USD. In blindness and severe 
visual impairment, the value will 
decrease to 2,014 USD (0,47 x 
1QALYs value) and 2,785 USD (0,65 
x 1QALYs value) respectively. 17,18 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Cost-utility analysis in cataract  
    The opportunity cost of cataract 
surgery was provided by using 
national standard cost which was 
based on Indonesian case base groups 
system (INA-CBGs). We collected 
the data of cataract surgical cost in 
Indonesia and used the median value. 
The cost was 369,9 USD or 5,363,550 
IDR per cataract surgery which was 
based on currency of 14,500 IDR for 
1 USD. The cost considered as cost 
effective if it less than three times 
GDP per capita and as highly cost-
effective if it less than one GDP per 
capita. The estimation of successful 
rate in cataract surgery was 80% in 
this study. This study then described 
the comparison between the total 
economic cost and economic return 
by cataract surgery.19,20,21 
 
RESULTS 
    Table 1 below show us about the 
prevalence of blindness and severe 
visual impairment in Indonesia.   It 
shows 1,654,595 people are blind and 
1,388,294 people suffer with severe 
visual impairment. The prevalence in 
female is higher than in male. In 
Indonesia, person with normal vision 
will have economic value of 4,285  
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Figure 1. Economic value per 
person with difference visual 
impairment categories in 
Indonesia. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
USD or 62,132,500 IDR based on 1 
QALY value. 
     Figure 1 shows us the economic 
value per person in different category  
of visual impairment were based on 
QALYs calculation. Person with 
blindness who have 0,47 QALYs will 
have value as 2,014 USD or 
29,203,000 IDR. This reducement in 
QALYs for person with blindness 
will cause economic loss as big as 
32,929,500 IDR. This condition also 
applies to person with severe visual 
impairment. It will worth as 2,785 
USD or 40,382,500 IDR, so we can 
count the economic loss as big as 
21,750,000 IDR for severe visual  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
impairment. From the table 2 we can 
conclude that If total of blindness in 
Indonesia were 1,654,595 people, the 
QALYs loss due to blindness is about 
876,935 QALYs as worth as 
3,757,667,975 USD or 54, 
486,185,633,875 IDR. Table 2 also   
show us total economic loss from 
people with severe visual impairment 
could reach about 
30,190,361,934,250 IDR. From this 
data, we can describe the 
accumulation of total economic loss 
in one year due to blindness and 
severe visual impairment were 
5,839,761,907 USD or 
84,676,547,568,125 IDR as we can 
see in the figure 2.  
     
 
 
 
 
 
 
 
 
 
 
 



	
	

5	

Figure 3. Economic impact due 
to blindness and severe visual 
impairment in 5 years. 

Figure 2. Economic loss due to visual impairment in Indonesia (a) in USD, (b) in IDR 
(a) (b) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
  As the increasing of cataract incident 
in each year, the economic loss due to 
blindness and severe visual 
impairment will estimate increasing 
20% yearly. The estimation of 
economic loss due to blindness and 
severe visual impairment will reach 
630,128,996,382,959 IDR in five 
years. Figure 3 also show us the 
estimation of final economic loss after 
discounting of 3% of QALYs  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
fluctuation. The economic loss will 
reach 611,255,126,491,470 IDR in 
five years. 
       By having cataract surgery 
program in blindness and visual 
impairment cases, the QALYs value 
of one person will increase to 0,8 
QALYs, therefore the economic gain  
will be achieved.  For one blind 
person, the economic gain will reach 
20,503,000 IDR after surgery with  
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Figure 4. Effectiveness of 
cataract surgeries to gain 
economy  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
assumption of 80% surgical 
successful rate. Data from table 3 
show us the number of people with 
cataract blindness and severe visual 
impairment. It was 1,343,531 people 
were blind and 1,130,071 people were 
severe visual impairment. The total of 
QALYs loss due to cataract blindness 
and severe visual impairment was 
1,107,596 QALYs. 
     Table 3 also describes the impact 
of cataract surgery on economic gain. 
By using median value of cataract  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
surgery cost in Indonesia, the 
estimation of total economic cost for 
cataract visual impairment was 
13,267,290,452,879 IDR. This 
investment value will return as 
886,077 of QALYs gain as worth as 
55,054,189,879,349 IDR.  
     Cataract surgery has been reported 
as highly cost-effective intervention 
of disease. Figure 4 show us the 
effectiveness of cataract surgery by 
description of the total economic cost 
and returned in economic gain.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	
	

7	

It shows the investment of 
7,206,096,445,947 IDR in cataract 
blindness will return to 35, 
394,226,187,765 IDR for economic 
gain. It can also apply in severe visual 
impairment case which the 
investment of 6,061,194,006,932 IDR 
will return of 19,659,963,691,584 
IDR. This figure describes the cost-
effective of cataract surgery which 1 
USD investment will return of 4 USD 
in economic gain.  
 
DISCUSION 
     Economic evaluation provides a 
basic paradigm to explain human and 
organization behavior. The study of 
economy is a study to use a resource 
in the condition of scarcity, and make 
a guideline for recommendation and 
coverage decision. There were 
amount of journal that have been 
written about economics of blindness 
and visual impairment. Several 
methods have been widely used such  
as cost benefit analysis (CBA), cost-
utility analysis (CUA) and cost-
effective analysis (CEA). In CBA, it 
measures all cost and benefit and 
assigns in to monetary values, and 
when the benefits were greater than 
the costs, the intervention will be 
used. CEA is used when the objective 
is clear and the state seeks the most 
effective way to accomplish the 
objective. Lastly CUA is a way to 
analyze impacts without assigning 
monetary values to all impact.11,12  
     In this study, we estimate the 
economy impact of Indonesia’s 
blindness and severe visual 
impairment based on CUA approach. 
This is the first study in Indonesia that 
estimates the economic loss due to 
visual impairment. We calculated 
total QALYs loss, and weighted it 

with a monetary value. We also 
conduct a CUA of cataract surgery by 
comparison the economic cost and   
the estimated economic gain after 
cataract surgery.14 

     QALYs and DALYs are 
measurement unit that usually use in 
economic analysis. Even though this 
study used QALYs instead of 
DALYs, the correlation between this 
two has been cleared that 1 DALYs is 
worth as 1 QALYs loss. DALYs is 
mainly used to describe a burden of 
disease and these both units also 
important to analyze the cost 
effectiveness of an intervention 
program.14 

     The setting of monetary value on 
QALYs is not standardized yet, there 
are several methods to calculate 
QALYs gain and one of the most 
common ways to measure QALYs 
threshold is by using willingness to 
pay (WTP). The concept of this 
method represents the highest value 
that society is willing to pay for unit 
of health gain. With this threshold, 
government will set the priority of the 
intervention based of cost 
effectiveness which if the cost is less 
than the threshold, it will be said as 
cost effective. National Institute for 
clinical excellent (NICE) of the 
United Kingdom has 
recommendation for the cost 
effectiveness threshold is ranging 
between 20,000 EUR and 30,000 
EUR per QALYs gain. United States 
currently use 50,000 USD per 
QALYs, 52,400 USD per QALYs in 
Australia, and a range of 20,000 USD 
-100,000 USD per QALYs reported 
in Canada.22,23  
     This study used Indonesia GDP 
per capita as a cost utility threshold. It 
was worth as 4,285 USD for 1 
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QALYs gain. This method was also 
similar with study in India which used 
their GDP per capita of 4,746 USD 
per QALYs gain to describe the 
economic evaluation of visual 
impairment.  and in other majority 
low and middle country which have 
been suggested to use GDP per capita 
as approached by Commission on 
Macroeconomics and Health, and 
WHO-CHOICE.22,23 

     From this study, the economic loss 
due to blindness and severe visual 
impairment in Indonesia is 1,362,868 
QALYs as worth as 84,7 trillion IDR. 
The calculation of QALYs was based 
on utility value of blindness and 
severe visual impairment that has 
been reported by Brown et al. As a 
direct reflection of patient reference, 
the utility value assessment evaluates 
how effectively patient is able to 
function in their activities of everyday 
life. This study didn’t directly assess 
the utility value from Indonesia 
population, but it described enough to 
estimate the economic loss due to the 
condition.25   
     The economic loss of blindness 
and severe visual impairment in 
Indonesia reach a big value that need 
to be considered by the government. 
If we compared this loss with national 
budget for health and education sector 
in 2019, this loss value is as much as 
72,3 % of total allocation budget for 
health sector which budget is 117,0 
trillion IDR, and about 17,7% of 
education sector allocation with the 
budget is 478,4 trillion IDR. 
Furthermore, if Indonesia do not take 
any intervention on this condition, the 
value of loss will estimate to be 
increased to 611 trillion IDR in five 
years or as worth as more than one 

quarter of yearly average budget of 
Indonesia national income.9,24  
     Cataract surgery is the most 
intervention that need to be done 
widely in Indonesia. Most of 
blindness and severe visual 
impairment are caused by cataract, it 
causes about 1,107,596 QALYs loss 
as worth as 68,8 trillion IDR for the 
economic loss. From this study, we 
try to describe how cataract surgery 
will impact the economy gain based 
on the comparison of cost of cataract 
and effectiveness value. Cost in 
cataract become national burden in 
economic paradigm. It includes direct 
cost, indirect cost, and intangible cost. 
Direct cost refers to resources directly 
consumed in the service such as 
surgery cost, drugs, staff, and use of 
health services. Indirect cost refers to 
loss of productivity of patient and 
caretakers due to medical treatment, 
and intangible cost refer to pain, 
suffering, social stigma which cannot 
be valued.25  
     In this study, we describe cataract 
cost by using median value of 
national cataract surgery cost based 
on INA-CBGs. Until now, Indonesia 
did not have any published study yet 
which described direct and indirect 
cost of cataract or visual impairment.  
The cost in this study was referred to 
median value of cataract surgical cost, 
and not distinguished by the 
technique of cataract extraction. The 
median cost of cataract surgery in 
Indonesia is about 369,9 USD or 
5,363,550 IDR per case. This cost is 
little bit higher if we compare with 
total economic cost of cataract in 
India which about 120 USD and 
already include direct and indirect 
cost. In United State, the economic 
cost was 2,526 USD for one eye 
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surgery, and included eye 
examination, surgeon fee, ambulatory 
surgery center, ultrasonography, 
topical antibiotic, anesthesia, and 
adverse event.26,27  
     Cataract surgery has been reported 
as a highly cost-effective intervention 
with highly financial Return on 
investment (ROI) for society. Cost of 
cataract surgery in Indonesia is less 
than 1 value of GDP. From this study, 
we also know that the investment of 
915 billion USD or 13,3 trillion IDR 
from the economic cost from cataract 
blindness and severe visual 
impairment will return about 886,077 
QALYs as much as 3,8 million USD 
or 55 trillion IDR. It generalizes that 
1 USD of investment in cataract 
surgery will return of 4 USD in 
society gain.28  
     Limitation in this study included 
the utility value that used to calculate 
QALYs was not measure directly 
from Indonesia population and also 
the cost in this study was based on 
median value of cataract surgery cost 
and not truly incremental cost of 
cataract. As the most common cause 
of visual blindness and impairment, 
Indonesia should have a study that 
describe an incremental cost of 
cataract including direct and indirect 
cost and analyze it with the effectivity 
value of cataract surgery.    
     Economic evaluation in visual 
impairment and blindness is 
important procedure for guiding a 
coverage recommendation and 
decision. By using cost utility 
analysis method, we describe the 
impact of economy of visual 
impairment in Indonesia with the 
calculation of QALYs. Indonesia 
used 1 GDP per capita as a monetary 
value for 1 QALYs which means 

people with normal vision have 
productivity value as worth 4,285 
USD and it will loss to 2,014 USD in 
blindness. Cataract surgery as 
mainstay intervention for blindness 
and visual impairment should give 
improvement of QALYs gain and 
already has been reported as a highly 
cost-effective intervention in almost 
country. In this study also reported 
that investment of 1 USD for cataract 
cost will return 4 USD in society. 
 
CONCLUSION 
    Blindness and severe visual 
impairment in Indonesia causes 
economic loss equal as one quarter of 
yearly average of national income 
budget. This loss estimates to be 
increased every year and need to be 
done quickly. As a highly cost-
effective intervention, cataract 
surgery gives four times financial 
return on investment to society that 
increasing the economic gain in 
Indonesia.  
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