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ECONOMIC BURDEN OF VISUAL IMPAIRMENT IN WEST JAVA 

I. Introduction 

West Java is the province with the largest population in Indonesia. The better 

quality population of a region, the better development process in a region, but if the 

quality is low it will increase the burden of a region. The disease burden can be 

defined as the gap between current health conditions and an ideal situation that 

everyone lives into old age free of disease and disability. Calculation for years lived 

with disability with a particular health outcome in a population made by the number 

of people living with that outcome is multiplied by a disability weight that 

represents the magnitude of health loss associated with the outcome.1–3 Economic 

burden of visual impairment already calculated perQALY (Quality-adjusted life 

years) gained in developed country. Calculation for economic burden of disease 

such as visual impairment has not establish yet in Indonesia. We calculate the 

economic burden of visual impairment from RAAB (Rapid Assessment of 

Avoidable Blindness) data in West Java in 2016.   

II. West Java Demographic  

Population is a great asset owned by a region in a development process. The 

better quality population of a region, the better development process in a region, 

but if the quality is low it will increase the burden of a region through increasing 

unemployment and poverty, especially in areas that have a high population, one of 

which is the province of Java West. West Java is the province with the largest 

population in Indonesia. Based on the population census in 2013, the population of 

West Java Province is 46 million people or about 18% of the total population in 

Indonesia. The number consists of 29% young population (0-15 years), 66% 

population with productive age (15-64 years) and 5% population with old age (over 

64 years). The median population of West Java Province in 2010 was 26.86 

years.4,5  
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Figure 1 : Population Pyramid of West Java Province 

Source : Population Census 4 

The figure indicates that the population of West Java Province is middle 

category. Population of a region is categorized as young population if median <20, 

middle population if median age 20-30, and old population if median age> 30 years. 

The population dependency ratio of West Java Province is 51.20. The figure shows 

that every 100 productive age people (15-64 years old) are around 51 unproductive 

age people (0-14 and 65+), indicating the burden of the population of a region. 4 

 According to the latest WHO data published in 2015 life expectancy in 

Indonesia are Male 67.1, female 71.2 and total life expectancy is 69.1 which gives 

Indonesia a World Life Expectancy ranking of 117.1,6 

 

III. Economic burden of visual Impairment 

The disease burden can be defined as the gap between current health conditions 

and an ideal situation that everyone lives into old age free of disease and disability. 

Global Burden of Disease (GBD) quantified the health effects of diseases and 

Male 
Female 

 



3 
 

injuries with metric named disability adjusted life year (DALY), which was an 

international index for evaluating disease burden and the average level of health. 

Age of disease onset is an important factor determining variations between numbers 

of QALYs gained and DALYs saved. QALYs gained exceed DALYs saved when 

disease starts in the very early years of life and short duration. When the disease 

starts in late adulthood and in older ages, QALYs gained again exceed DALYs 

saved. The standard life expectancy assumption leads to a consistently larger 

estimate of DALYs saved, and the difference is greater where actual life expectancy 

is shorter.2,3,7 

Calculation for years lived with disability with a particular health outcome in a 

population made by the number of people living with that outcome is multiplied by 

a disability weight that represents the magnitude of health loss associated with the 

outcome. Disability weights are measured on a scale from 0 to 1, with 0 implying a 

state that is equivalent to full health and 1 a state equivalent to death.2,3,6  

The lack of economic development is a factor that aggravates the prevalence 

of visual impairment. For this reason, blindness prevention programmes must 

concern themselves not only with the elimination of avoidable blindness but also 

with concurrent economic development. The costs of rehabilitation and care 

provided to the visually impaired are the most obvious. Less apparent but just as 

significant, however, are the indirect costs resulting from the loss of productivity.8 

Calculation of the economic burden visual impairment, including 

prevention and care, economists often use a cost-effectiveness ratio to which is 

added an efficiency indicator weighted by an expression of the quality of life. Eye 

health programs focusing on prevention of blindness and care of the visually 

impaired have elevated QALYs. The basic idea underlying the QALY is assumes 

that a year of life lived in perfect health is worth 1 QALY (1 Year of Life × 1 Utility 

= 1 QALY) and that a year of life lived in a state of less than this perfect health is 

worth less than 1. In order to determine the exact QALY value, it is sufficient to 

multiply the utility value associated with a given state of health by the years lived 
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in that state. New way of calculating the value of QALYs gives greater relative 

weight to the amount of life.8–10 

Severity weights distributions were applied to estimate the prevalence 

of disability by severity class in 2004. Results are presented here for the 

prevalence of “severe” disability, defined as severity classes VI and VII (the 

equivalent of having blindness, Down syndrome, quadriplegia, severe 

depression or active psychosis) and “moderate and severe” disability, defined 

as severity classes III and greater (the equivalent of having angina, arthritis, 

low vision or alcohol dependence).8,10 

 

Figure 2. Disability classes for the GBD study     

      Source : World Health Organization10 

Based on quantitative estimates of health losses associated with non-fatal 

outcomes in GBD 2013, visual impairment  DALY divided into the classification 

as seen in table 1.11 
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Table 1. Visual Impairment Weights DALY  in GBD 2013 

Distance vision  

Mild impairment  0.003 (0.001–0.007) 

Moderate impairment  

 

0.031 (0.019–0.049) 

Severe impairment  

 

0.184 (0.125–0.258) 

Blindness  

 

0.187 (0.124–0.260) 

Monocular impairment  

 

0.017 (0.009–0.029) 

Presbyopia  0.011 (0.005–0.020) 

 

Source : Global Burden Disease 2013 11 

One of items for calculated the QALY is cost. Broadly, costs were divided into 

direct costs, indirect costs and intangible effects. Direct costs are defined as the 

actual expenses related to an illness and contain medical costs, non-medical costs 

and other direct costs. Medical costs measure the cost of resources used for treating 

a particular illness. Non-medical costs are costs caused by the disease but not 

attributed to medical treatment, such as supporting services, assistive devices, home 

care, residential care or transportation. Other direct costs comprise informal care, 

time spent in treatment by patients or caregivers or time spent in rehabilitation, 

training, self-help groups or preventative activities. Indirect costs are defined as the 

value of lost output caused by reduced productivity due to illness or disability. 

Patients and caregivers are affected by indirect costs due to allowances (financial 

support for income, residence, benefits), productivity losses (absenteeism, salary 

losses, part-time employment, loss of work) and dead-weight losses as well as years 

of life lost. Dead-weight loss, also known as an excess burden, is an excess financial 

burden on society caused by visual impairment and blindness. Intangible costs or 

effects refer to the burden of illness of affected persons and caregivers, and 

comprise, among others, loss of well-being or loss of quality of life. It can be 

captured using questionnaires and expressed in DALYs. 12 
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IV. Calculation visual impairment burden in West Java 

Data showed in RAAB (Rapid Assessment of Avoidable Blindness) survey for 

detecting blindness and visual impairment and eye health services in the age group 

50 years and above in West Java. Untreated cataract is the most common cause of 

bilateral blindness, followed by other posterior segment disease, globe 

abnormalities, nontrachomatous corneal scarring, glaucoma and uncorrected 

refractive error. Moderate visual impairment and severe visual impairment mostly 

caused by cataract, which is can be avoidable. Prevalence of blindness in West Java 

province among people aged 50+ according to RAAB survey is 2.8% and cataract 

is the main cause with the proportion of 77.1%. It means that there are 180,663 

blind people of 50 and above, 85,055 of them bilaterally blind due to cataract. 

Cataract in Indonesia will increase along with elderly population growth. 13  

World Health Organization’s Choosing Interventions that are Cost–Effective 

(WHO-CHOICE) project is an intervention about per disability-adjusted life-year 

(DALY) avoided, costs less than three times the national annual GDP per capita is 

considered cost–effective, whereas one that costs less than once the national annual 

GDP per capita is considered highly cost–effective. 14  

The Gross Domestic Product (GDP) per capita in Indonesia was last recorded 

at 3974.10 US dollars in 2016. The GDP per Capita in Indonesia is equivalent to 31 

percent of the world's average. Indonesia’s economic planning follows a 20-year 

development plan, spanning from 2005 to 2025. It focuses on, among others, 

infrastructure development and social assistance programs related to education and 

health-care.1 Developing country like Indonesia could use GDP as per QALY 

gained for calculate the economic burden of disease based on the WHO-CHIOCE, 

when the QALY gained are not decide yet.  

We calculated economic burden of visual impairment in West Java. According 

to RAAB data, blindness people above 50 years are 180.000. Untreated cataract is 

by far the major cause of avoidable blindness with an estimated 85,055 people. 

QALY value for healthy people are 1,  but decreased to 0,6 (blindness). Life 
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expectacy in Indonesia is 70 year, because of cataract start at 50 year so the blind 

years are 20 years. Normal health people have 20 QALY during their 50 to 70 ages, 

but in people with blindness the value decrease to 12 years (0,6 x 20 years) with 8 

years for QALY loss as blind years. If all blindness people in West Java are count, 

we assumed there are 5.722.560.000 USD [180.000 people x 8 years x GDP(3974 

USD)] ecomonic burden for QALY loss.    

If 50% from bilateral cataract (85.000) are treated, we assumed QALY gained 

are 320.000 QALY [(40.000 people x 20 years x 1) – ((40.000 people x 20 years x 

0,6)]. In Indonesia value per QALY gained are not establish yet, so we assumed 1 

QALY equivalent with GDP, so because cataract blindness treated 50% there we 

could save 1,27 billion USD or 17,16 trillion IDR (320.000 QALY x 3974 USD).    

Based on ICD 10 Small Incision Cataract Surgery in secondary Hospital 

estimated are 4 million IDR. If 40.000 people should underwent cataract surgery 

with total expenses 160 billion IDR, the result from the surgery are about 17,16 

trillion. This is the reason that cataract surgery consider as highly cost effective 

procedure.   

The calculation are different with other country who already has QALY gained 

value such as Japan, Australia and USA. In Japan, prevalence-based approach was 

adopted  using data on visual impairment, the national health system, and indirect 

costs to capture the economic impact of visual impairment. In 2007, visual 

impairment affected more than 1.64 million people in Japan and cost around 

¥8785.4 billion (US $72.8 billion) across the economy, equivalent to 1.7% of 

Japan’s gross domestic product. The loss of well-being (years of life lost from 

disability and premature mortality) cost ¥5863.6 billion (US $48.6 billion). Direct 

health system costs were ¥1338.2 billion (US $11.1 billion). Other financial costs 

were ¥1583.5 billion (US $13.1 billion), including productivity losses, care takers’ 

costs, and efficiency losses from welfare payments and taxes. Community care was 

the largest component of other financial costs and was composed of paid and unpaid 

services that provide home and personal care to people with visual impairment.15 
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The cost per QALY gained from cataract surgery was estimated at ¥122,472 

(US $1,307) for unilateral surgery and ¥145,562 (US $1,553) for bilateral surgery. 

In the US, Busbee et al. reported that the cost utility of first eye cataract surgery 

was $2,020/QALY and concluded that initial cataract surgery was highly cost 

effective when compared with procedures across multiple medical specialties, 

while the UK study by Sach et al. reported £44,263 per QALYgained.15,16 

Intervention in Australia that costs between A$37 000 to A$112 000/QALY is 

regarded as being cost effective. If the cost is less than GDP per capita to avert one 

lost DALY, that is less than A$37 000, it is considered to be very cost effective. 

First eye cataract surgery costs around A$2800 (US$2020) per QALY and second 

eye cataract surgery was almost as cost effective at A$3700 (US$2727). 17 

The same result showed in USA, using Medical Expenditure Panel Survey data 

from 1996 to 2002 were pooled to estimate the relationship of visual impairment 

and blindness with total medical expenditures, components of expenditures, days 

of informal care received, and health utility. The aggregate economic impact was 

estimated by projecting average individual effects to the population of individuals 

with blindness and visual impairment. The result of the survey showed that 

blindness and visual impairment were significantly associated with higher medical 

care expenditures, a greater number of informal care days, and a decrease in health 

utility. The home care component of expenditures was most affected by blindness. 

The aggregate annual economic impact included $5.5 billion spent for medical care 

and the value of informal care as well as a loss of more than 209 000 quality-

adjusted life years. 18 

Vision disorders cost Australia an estimated A$9.85 billion in 2004. A$4.8 

billion is the loss of wellbeing (years of life lost as a result of disability and 

premature mortality). Vision disorders rank seventh and account for 2.7% of the 

national loss of wellbeing. Direct health system costs total A$1.8 billion. They have 

increased by A$1 billion over the last 10 years and will increase a further A$1–2 

billion in the next 10 years. Cataract, the largest direct cost, takes 18% of 
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expenditure. Indirect costs, A$3.2 billion, include carers costs, low vision aids, lost 

earnings, and other welfare payments and taxes. 

Indonesia only has RAAB data for present visual impairment and blindness in 

some regions, larger data of Indonesia population needed for better economic 

burden of visual impairment calculation. West Java has not data for direct, indirect 

or intangible costs yet, further and complete data of this costs are needed  .    

V. Conclusion 

Indonesia could use GDP as per QALY gained for calculate the economic 

burden of disease based on the WHO-CHIOCE, when the QALY gained are not 

decide yet. Economic burden of visual impairment in West Java are  5,7 Billion 

Rupiah. If 50% cataract treated we could save 2,9 Billion Rupiah.  Based on ICD 

10 Small Incision Cataract Surgery estimated about  185 USD, this surgery consider 

as highly cost effective because the price are much lower than the GDP.  West Java 

has not data for direct, indirect or intangible costs yet, further and complete data of 

this costs are needed  .   
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