
 

CORRELATION BETWEEN CATARACT SURGICAL COVERAGE AND 

PREVALENCE OF VISUAL IMPAIRMENT: A POPULATION BASED STUDY 

IN INDONESIA 

 

 

 

 

Disusun Oleh: 

 

Lina Shabrina Qorib S 

NPM 131221180006 

 

 

 

PENELITIAN OBSERVASIONAL 

 

 

 

 

DEPARTEMEN ILMU KESEHATAN MATA FAKULTAS KEDOKTERAN 

UNIVERSITAS PADJADJARAN PUSAT MATA NASIONAL RUMAH SAKIT 

MATA CICENDO BANDUNG 

2020



 

Penelitian Observasional 

 

 

 

 

CORRELATION BETWEEN CATARACT SURGICAL COVERAGE AND 

PREVALENCE OF VISUAL IMPAIRMENT: A POPULATION BASED 

STUDY IN INDONESIA 

 

 

 

 

 

Disusun Oleh: 

 

Lina Shabrina Qorib S 

NPM 131221180006 

 

 

 

 

 

 

 

Telah Disetujui Oleh 

Pembimbing 

 

 

 

 

dr. Aldiana Halim, SpM(K), MSc 

 

 



1 

 

CORRELATION BETWEEN CATARACT SURGICAL COVERAGE AND 

PREVALENCE OF VISUAL IMPAIRMENT: A POPULATION BASED 

STUDY IN INDONESIA 

Lina Shabrina Qorib S1,2, Aldiana Halim1,2 
1Departement of Ophthalmology, Faculty of Medicine University of Padjadjaran 

2National Eye Center Cicendo Eye Hospital 

 

 

ABSTRACT  

Background: Cataract has been the leading cause of blindness worldwide. Number 

of 3.0% people in Indonesia suffered from visual impairment and 70-80% of them 

were caused by cataract. Rapid Assessment of Avoidable Blindness (RAAB) 

surveys had been performed to predict the significance and impact of vision 

impairment along with eye care services which are monitored by the Cataract 

Surgical Coverage (CSC). 

Objective: This study was aimed to investigate the linear correlation between CSC 

and prevalence of visual impairment in Indonesia.  

Methods: This study used secondary data obtained from RAAB survey 2014 – 

2016 in 15 provinces in Indonesia. The variables taken were prevalence of visual 

impairment and CSC in persons. This study was an analytical study which 

reanalysed the RAAB data using linear regression in SPSS 22.0. 

Results: West Nusa Tenggara had the highest prevalence of visual impairment 

(23.8% for visual impairment < 6/18, 9.3% for visual impairment <6/60, and 5.4% 

for visual impairment <3/60) while Bali had the highest CSC for visual impairment 

<6/60 and <3/60 (70,7% and 80%). Significant negative correlation was found 

between CSCpersons <3/60 and prevalence of visual impairment <3/60 or blind     

(y = -0.0377x + 4.9397, R² = 0.3252, p = 0.026). No significant correlation was 

found between CSCpersons and prevalence of visual impairment <6/18 and <6/60. 

Conclusion: Significant correlation was found between CSC and prevalence of 

blindness. High quality, high volume, and affordable cataract surgery needs to be 

implemented in order to improve the CSC proportion and to lower the prevalence 

of visual impairment. 

Keywords: cataract surgical coverage, prevalence, visual impairment, RAAB  

 

 

INTRODUCTION  

There were more than 2.2 

billion people suffered from visual 

impairment worldwide. 

Unfortunately, at least 1 billion of the 

cases were avoidable and a quite 

number of populations did not receive 

the therapy they needed. World 

Health Organization (WHO) 

represented an opportunity to 

rejuvenate the spirit of receiving 

universal access to eye health through 

an initiative called The World Report 

on Vision. The goal is to reflect the 

magnitude of eye health condition and 

to prioritize eye health as global 

population health issue. According to 
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the report, estimated a sum of 65.2 

million of visual impairment was 

related to cataract. Vision impairment 

caused by cataract can be corrected 

through surgical intervention but if 

left untreated can progress to 

blindness and handicap the society.  

The burden is far greater in low- to 

middle- income countries among 

older people and in women, including  

in Indonesia.1-6 

Along with the current matter, 

cataract blindness has been a high 

priority in public health issue in 

Indonesia. It is known that 3.0% 

people in Indonesia suffered from 

visual impairment and 70-80% of 

them were caused by cataract. 

Addressing this issue, national 

coordinator and action plan were 

established since 2005 as a part in the 

blindness prevention program. The 

National Health ministry together 

with Indonesian Ophthalmologist 

Association (IOA) and Non-

Governmental Organization (NGO) 

designed Rapid Assessment of 

Avoidable Blindness (RAAB) Survey 

in 15 Provinces in Indonesia. The 

importance of the survey is to predict 

the significance and impact of vision 

impairment over time, along with eye 

care services.7,8,9   

According to RAAB 2014-

2016, 6.4 million people were 

visually impaired. Untreated cataract 

led in the number of 77.1% as the 

most significant cause of avoidable 

blindness in Indonesia. In order to 

reduce the number of avoidable 

blindness, a Roadmap of Visual 

Impairment Control Program 2017-

2030 was arranged. One of the goals 

is comprehensive, quality, and 

affordable eye health service 

delivered regularly and sustainable at 

any levels of health service which is 

monitored by the Cataract Surgical 

Coverage (CSC). Hence, the impact 

of CSC to the number of people with 

visual impairment in Indonesia is still 

unclear. This study was aimed to 

investigate the correlation between 

CSC and prevalence of visual 

impairment in Indonesia.3,7,8,10  

 

METHOD 

 This was an analytical study 

using secondary data obtained from 

Rapid Assessment of Avoidable 

Blindness (RAAB) survey that was 

conducted between 2014 – 2016 in 15 

provinces in Indonesia. Samples 

taken in this study were in accordance 

to the RAAB survey. The RAAB was 

a cross-sectional, population-based 

study that used multistage cluster 

sampling and took 2500 – 5000 

inhabitants aged ≥ 50 years old as its 

samples. Cluster was systematically 

sampled using probability 

proportional to size from a sampling 

frame in the survey area. The team 

consisted of three to five persons 

which include one ophthalmic 

clinician, one person capable of 

undertaking visual acuity assessment, 

and a village guide.  The participants 

were examined in their household. 

They went door to door each day until 

they had visited 50 residents aged 

more than 50 years old per team per 

day.11-14  

 The variables taken in this 

study were prevalence of visual 

impairment as dependent variable, 

divided according to RAAB, and 

cataract surgical coverage (CSC) 

persons in 15 provinces in Indonesia 

as independent variable. Based on 

RAAB, visual impairment was 

classified into visual impairment 
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<6/18, visual impairment <6/60, and 

visual impairment < 3/60 or blind. 

Cataract surgical coverage was 

defined as proportion of people with 

bilateral cataract eligible for cataract 

surgery who have received cataract 

surgery in one eye or both (at level of 

3/60, 6/60 and 6/18). The linear 

correlation between prevalence of 

visual impairment <3/60, <6/60, 

<6/18 and corresponding CSC in 

persons were analysed using linear 

regression in SPSS 22.0. All 

participants were required to provide 

written or thumbprint consent to be a 

participant of RAAB survey. 3,13,15,16 

 

RESULT  

Rapid Assessment of 

Avoidable Blindness (RAAB) survey 

was conducted in 15 provinces in 

Indonesia between 2014 – 2016. The 

number of participants range from 

2500 – 5000 participants per province. 

Table 1 showed the Cataract Surgical 

Coverage (CSC) persons and 

prevalence of visual impairment in 15 

Provinces in Indonesia. West Nusa 

Tenggara had the highest prevalence 

of visual impairment  (23.8% for 

visual impairment <6/18, 9.3% for 

visual impairment <6/60, and 5.4% 

for visual impairment <3/60). Bali 

had the highest CSC for visual 

impairment <6/60 and <3/60 (70,7% 

and 80%). East Nusa Tenggara had 

the lowest CSC prevalence for visual 

impairment <6/18 (11,8%). East Java 

had the lowest CSC prevalence for 

visual impairment <6/60 (19,9%) and 

visual impairment <3/60 (28,1%). 

West papua had the lowest prevalence 

of visual impairment <6/18 (11,3%). 

North Sulawesi and and West 

Sumatra had the lowest prevalence for 

visual impairment <6/60 (3,6%) and 

visual impairment <3/60 (1,6%). 

 

Visual Impairment <6/18 

Percentage of cataract surgical 

coverage (CSC) in persons <6/18 and 

prevalence of visual impairment 

<6/18 in 15 provinces in Indonesia 

were included in the linier regression 

analysis. Figure 1 showed the 

distribution of CSCpersons <6/18 and 

prevalence of visual impairment 

<6/18. The regression line presented 

the negative correlation between 

CSCpersons <6/18 and prevalence of 

visual impairment <6/18. There was 

non- significant correlation between 

CSCpersons <6/18 and visual 

impairment <6/18. The coefficient of 

the regression indicates that for every 

additional increase of percentage of 

CSC in persons, we can expect that 

the prevalence of visual impairment 

<6/18 tends to decrease by an average 

0.091% (p=0.313). The R2 value 

=0.078 indicated that there was 7.8% 

of variation in the prevalence of 

visual impairment <6/18 that could be 

predicted by the CSC in persons. 

 

Visual Impairment <6/60 

Figure 2 showed the 

distribution of CSCpersons <6/60 and 

prevalence of visual impairment 

<6/60. The regression line presented 

the negative correlation between 

CSCpersons <6/60 and visual 

impairment <6/60. There was also 

non- significant correlation between 

CSCpersons <6/60 and visual 

impairment <6/60. The coefficient of 

the regression indicates that for every 

additional increase of percentage of 

CSC in persons, we can expect that 

the prevalence of visual impairment 
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<6/60 tends to decrease by an average 

0.048% (p=0.096). The R2 value 

=0,1981 indicated that there was   

19.8% of variation in the prevalence 

of visual impairment <6/60 that could 

be predicted by the CSC in persons. 

Visual Impairment <3/60 or Blind 

Figure 3 showed the 

distribution of CSCpersons <3/60 and 

prevalence of visual impairment 

<3/60 or blind. The regression line 

presented the negative correlation 

between CSCpersons <3/60 and 

prevalence of visual impairment 

<3/60. Significant linear correlation 

was found between CSCpersons 

<3/60 and visual impairment <3/60 or 

blind. The coefficient of the 

regression indicates that for every 

additional increase of percentage of 

CSC in persons, we can expect that 

the prevalence of visual impairment 

<3/60 tends to decrease by an average 

0.038 % (p = 0.026). The R2 value 

=0,3252 indicated that there was   

32,5% of variation in the prevalence 

of visual impairment <3/60 that could 

be predicted by the CSC in persons.
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Table 1. Cataract Surgical Coverage (CSC) persons and prevalence of visual impairment in 15 provinces in Indonesia 

 

No Province 
Visual Impairment < 6/18 Visual Impairment < 6/60 Visual Impairment <3/60 

CSC (%) Prevalence (%) 95% CI (%) CSC (%) Prevalence (%) 95%CI (%) CSC (%) Prevalence (%) 95% CI (%) 

1 West Papua 25.3 11.3 9.6 - 12.9 42.0 3.9 3.1 - 4.7 50.0 2.4 1.8 - 3.1 

2 Maluku 24.1 13.3 10.9 - 15.7 38.2 5.3 3.6 - 7.0 50.0 2.7 1.8 - 3.6 

3 East Nusa Tenggara 11.8 12.9 10.5 - 15.3 24.6 3.7 2.7 - 4.7 32.7 2.0 1.4 - 2.7 

4 North Sulawesi 46.8 12.3 10.5 - 14.1 66.1 3.6 2.5 - 4.6 79.3 1.6 1.0 - 2.2 

5 West Nusa Tenggara 17.9 23.8 21.4 - 26.1 34.5 9.3 7.8 - 10.7 42.4 5.4 4.3 - 6.4 

6 South Sulawesi 27.1 20.2 18.3 - 22.1 49.3 6.2 5.3 - 7.1 63.9 2.7 2.1 - 3.2 

7 Bali 43.7 16.1 13.8 - 18.4 70.7 5.3 4.0 - 6.5 80.0 2.7 1.9 - 3.5 

8 South Kalimantan 24.3 13.1 10.8 - 15.4 49.5 4.2 3.0 - 5.3 60.5 2.0 1.2 - 2.8 

9 East Java 12.4 17.6 15.1 -20.1 19.9 7.8 6.3 - 9.3 28.1 4.5 3.3 - 5.7 

10 Central Java 11.9 15.4 13.3 - 17.5 23.7 5.7 4.8 - 6.7 39.1 2.8 2.1 - 3.5 

11 West Java 28.9 13.1 11.0 - 15.1 46.2 4.6 3.6 - 5.5 47.8 3.2 2.5 - 4.0 

12 DKI Jakarta 38.7 15.5 13.6 - 17.4 66.5 4.7 3.8 - 5.5 75.6 2.4 1.8 - 3.0 

13 South Sumatra 20.9 20.3 17.7 - 22.8 41.3 7.5 6.1 - 8.8 47.8 4.5 3.5 - 5.5 

14 West Sumatra 36.0 13.3 11.1 - 15.4 61.9 3.6 2.5 - 4.7 76.3 1.6 0.9 - 2.2 

15 North Sumatra 28.0 13.1 11.1 - 15.1 52.5 3.9 2.9 - 4.8 67.1 1.9 1.2 - 2.5 
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Figure 1. Correlation between Cataract Surgical Coverage (CSC) persons <6/18 and 

prevalence of visual impairment <6/18 (y = -0.0909x + 17.831, R² = 0.078, p = 0.313) 

 

 

Figure 2. Correlation between Cataract Surgical Coverage (CSC) persons <6/60 and 

prevalence of visual impairment <6/60 (y = -0.0482x + 7.4922, R² = 0.1981, p = 0.096) 
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Figure 3. Correlation between Cataract Surgical Coverage (CSC) persons <3/60 and 

prevalence of visual impairment <3/60 (y = -0.0377x + 4.9397, R² = 0.3252, p = 0.026) 

 

DISCUSSION 

 Indonesia is an archipelagic 

country in South-East Asia and its 

populations was estimated to reach 

273.5 million in 2020, which is 

equivalent to 3.51% of the total world 

population. Indonesia has known to 

have the fourth largest population in 

the World. It was known that 3.0% 

people in Indonesia suffered from 

visual impairment. Prevalence of 

blindness in Indonesia was also 

known to be the highest in South-East 

Asia. Addressing this issue, Rapid 

Assessment of Avoidable Blindness 

(RAAB) Survey was conducted in 15 

Provinces in Indonesia in 2004 – 2006. 

The participation rate in this survey 

was high with the response rate 

reaching 95% throughout all 

provinces.7,9,17,18 

Age has known to be the 

principal risk factor for various eye 

conditions. Previous studies shown 

that 80% of bilateral presenting 

distance visual impairment and 

blindness occur in population aged 50 

years and older. From this research, 
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of visual impairment <6/18, <6/60, 
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blindness or visual acuity (VA) <3/60) 
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were gender and area of residence. 
7,19-22 

The prevalence of visual 

impairment in low- and middle- 

income regions has been estimated to 

be four times higher than in high- 

income countries. Three Asian 

regions alone (South- East Asia, 

South Asia, and East Asia) accounted 

for 62% of the total number of 

moderate to severe bilateral vision 

impairment in the world. The 

prevalence of visual impairment was 

influenced by the usage of eye care 

services to restore vision. The use of 

eye care services tends to be lower in 

low- and middle- income countries 

than high- income countries. These 

were influenced by multiple factors 

that were associated with the 

availability, accessibility, 

affordability and acceptability of the 

services. Shortage and low 

distribution of eye care workforce 

remained a great barrier in delivering 

eye care services. Eye care needs 

were higher in rural area setting while 

low professionals health workers 

were available. The essential 

ophthalmic equipment was frequently 

also not available, so majority of the 

services can only be accessed in 

secondary or tertiary hospitals which 

were mainly located in urban areas. In 

the absence of available eye care 

service, people with visual 

impairments, especially those from 

low- income setting, tend to self-

medicate using local remedies or 

through spiritual healers.1,20,23-27 

In order to address the 

coverage gap and backlog of the eye-

health care, appropriate planning is 

needed to strengthen the existing 

health care system. World Health 

Organization (WHO) has estimated 

that low- to middle- income countries 

will need to invest in additional 

workforce and infrastructure. 

Addressing this issue, Roadmap of 

Avoidable Blindness 2015-2030 was 

established as a part in the blindness 

prevention program. The priority of 

this program is to address the issue of 

cataract cause visual impairment 

which is monitored through cataract 

surgical coverage. CSC is a vital 

indicator for an evaluation of eye care 

program and useful for planning an 

effective intervention program. The 

target is to reduce the prevalence of 

visual impairment by 25% by the year 

of 2030. In this study, we reported the 

CSC persons proportion for 15 

provinces in Indonesia over the two 

years period. 1,3,5,7,9 

The proportion of Cataract 

surgical coverage (CSC) in Indonesia 

ranged from 11.8 – 46.8% in visual 

impairment <6/18 group, 19.9 -70.7 

in visual impairment <6/60 group, 

and 28.1 – 80.0% in visual 

impairment <3/60 group. Similar 

results were found in Sub- Saharan 

Africa which reported the number of 

CSC reaching from 22% to 70%. 

Various surveys also stated that the 

cataract surgical coverage has been 

reported higher in rural areas in many 

countries. Many barriers such as 

gender inequity, demographic 

characteristic, socioeconomic status, 

ethnicity, and cost of eye care 

prevented people from accessing eye-

care service. In additional. rural areas 

also faced substantial barriers in 

accessing eye care due to distance to 

travel and poor road quality thus 

people in rural areas are at greater risk 

of blindness than urban populations. 

On the other hand, Rabiu et al 

reported high CSC rate in 4 regions in 
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Libya, 95.4%. This high number is 

due to a large amount of health 

facility and almost all population had 

access to primary health care. This 

result showed that the availability of 

eye care services is essential in 

eliminating visual impairment 

especially due to cataract.1,5,10,21,28-30 

We also explored the possible 

relationship between CSC and 

prevalence of visual impairment. 

From the liner regression model, we 

assumed that by increasing the 

number of cataract surgical coverage 

will significantly reduce the 

prevalence of blindness (VA <3/60). 

Negative linear correlation was 

significantly found between 

CSCpersons <3/60 and prevalence of 

blindness (VA <3/60). The results 

were in accordance with research 

done by Bastawrous et al that also 

showed an inverse relationship 

between proportion of blindness and 

CSC in Sub Saharan Africa (R-0.50, 

p=0.137). Relationship between 

CSCpersons and prevalence of visual 

impairment <6/18 and <6/60 in this 

study were also not that strong. This 

might due to the small number of 

samples. Cataract plays a major role 

in visual impairment (64.3 – 94.1%), 

but the prevalence reflected was not 

only due to cataract. Other causes 

might consist of unaddressed 

refractive error, age- related macular 

degeneration, glaucoma, corneal 

opacities, diabetic retinopathy, 

trachoma, and other causes. While 

visual impairment due to cataract can 

be treated through surgical 

interventions, other causes of visual 

impairment might not. In addition, 

Jolley et al stated that surgical 

services tend to focus on blind 

patients rather than early stage visual 

impairment from cataract. These 

might be one of the reasons why high 

CSC did not significantly lower the 

prevalence of visual impairment 

<6/18 and <6/60 group.1,20,31 

 The strength of this study 

included the high number of 

participations across 15 provinces in 

Indonesia. This study provided actual 

data of CSC and visual impairments 

that reflected the visual burden of the 

country. CSC identified proportion of 

population in need or have had their 

need of cataract surgery and is a better 

measure to identify equity in the 

access of service. This research also 

showed the possible relationship 

between CSC and visual impairment 

thus could be used as a supplementary 

of information to improve the eye 

care system in Indonesia. Nonetheless, 

there are several limitations in this 

study. The number of prevalence of 

visual impairment analysed did not 

necessarily show cataract burden 

since it consisted of various causes of 

visual problems that cannot be solved 

by cataract surgery alone. This study 

did not account either for other factors 

that might affect CSC. Further 

research is needed to obtain the exact 

number of cataract related visual 

impairment and  to evaluate CSC and 

its affecting factors in 

Indonesia.6,19,28,32 

 

CONCLUSION 

 Significant correlation was 

found between CSC and prevalence 

of blindness. High quality, high 

volume, and affordable cataract 

surgery needs to be implemented in 

order to improves the CSC and lower 

the prevalence of visual impairment. 

Further research is needed to obtain 

the exact number of cataracts related 
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visual impairment and to evaluate 

factors which interferes with CSC, 

especially in Indonesia. 

 

REFERENCES 

1.  World Health Organisation. 

World report on vision. World Heal 

Organ. 2019;214(14):180–235.  

2.  IAPB. World Report on 

Vision [Internet]. 2020 [cited 2020 

May 31]. Available from: 

https://www.iapb.org/advocacy/worl

d-report-on-vision/ 

3.  WHO. Universal Eye Health : 

A Global Action Plan 2014 - 2019. 

2013.  

4.  Murthy GVS, John N, 

Shamanna BR, Pant HB. Elimination 

of avoidable blindness due to cataract: 

Where do we prioritize and how 

should we monitor this decade. Indian 

J Ophthalmol. 2012;60(5):438–45.  

5.  Bharath B, Krishnaiah S, 

Imtiaz A, Ramani R V. Prevalence 

and determinants of cataract surgical 

coverage in India: findings from a 

population-based study. Int J 

Community Med Public Heal. 

2017;4(2):320.  

6.  Khairallah M, Kahloun R, 

Bourne R, Limburg H, Flaxman SR, 

Jonas JB, et al. Number of people 

blind or visually impaired by cataract 

worldwide and in world regions, 1990 

to 2010. Investig Ophthalmol Vis Sci. 

2015;56(11):6762–9.  

7.  Kemenkes. Peta Jalan 

Penanggulangan Gangguan 

Penglihatan di Indonesia Tahun 2017-

2030. 2018. 1–27 p.  

8.  Rini M, Ratnanina N, Halim A, 

Limburgh H. Prevalence and Causes 

of Blindness in People Age 50 Years 

and Above, the Intervention Category 

and Action Required Reducing 

Blindness in West Java Province 

Indonesia. J Ophthalmol Clin Res. 

2017;1(1):1–4.  

9.  Kementerian Kesehatan 

Republik Indonesia 2014. Infodatin 

( Situasi Gangguan Penglihatan Dan 

Kebutaan). J Chem Inf Model. 

2019;53(9):1689–99.  

10.  Pradhan S, Deshmukh A, Giri 

Shrestha P, Basnet P, Kandel RP, 

Lewallen S, et al. Prevalence of 

blindness and cataract surgical 

coverage in Narayani Zone, Nepal: A 

rapid assessment of avoidable 

blindness (RAAB) study. Br J 

Ophthalmol. 2018;102(3):291–4.  

11.  Mactaggart I, Limburg H, 

Bastawrous A, Burton MJ, Kuper H. 

Rapid Assessment of Avoidable 

Blindness: Looking back, looking 

forward. Br J Ophthalmol. 

2019;103(11):1549–52.  

12.  Kuper H, Polack S, Limburg 

H. Rapid assessment of avoidable 

blindness. Community Eye Heal J. 

2006;19(60):68–9.  

13.  Katibeh M, Behboudi H, 

Moradian S, Alizadeh Y, Beiranvand 

R, Sabbaghi H, et al. Rapid 

Assessment of Avoidable Blindness 

and Diabetic Retinopathy Report. 

Ophthalmic Epidemiol. 

2017;24(6):381–7.  

14.  ICEH. RAAB 6 Manual. 

2017;(October).  

15.  WHO. Visual impairment 

including blindness (binocular or 

monocular) [Internet]. ICD-10. 2020 

[cited 2020 Sep 22]. Available from: 

https://icd.who.int/browse10/2010/en

#!H54 

16.  Resnikoff S, Keys TU. Future 

trends in global blindness. Indian J 

Ophthalmol. 2012;60(5):387–95.  

17.  Taylor HR. Global blindness: 

The progress we are making and still 

need to make. Asia-Pacific J 



11 
 

Ophthalmol. 2019;8(6):424–8.  

18.  Indonesia Population (2020) 

[Internet]. Worldometer. 2020 [cited 

2020 Sep 23]. Available from: 

https://www.worldometers.info/worl

d-population/indonesia-

population/#:~:text=Indonesia 2020 

population is estimated,of the total 

world population 

19.  Jolley E, Buttan S, Engels T, 

Gillani M, Jadoon MZ, Kabona G, et 

al. Prevalence of Visual Impairment 

and Coverage of Cataract Surgical 

Services: Associations with Sex, 

Disability, and Economic Status in 

Five Diverse Sites. Ophthalmic 

Epidemiol [Internet]. 2020;00(00):1–

9. Available from: 

https://doi.org/10.1080/09286586.20

20.1768553 

20.  Bastawrous A, Dean WH, 

Sherwin JC. Blindness and visual 

impairment due to age-related 

cataract in sub-Saharan Africa: A 

systematic review of recent 

population-based studies. Br J 

Ophthalmol. 2013;97(10):1237–43.  

21.  He M, Wang W, Huang W. 

Variations and trends in health burden 

of visual impairment due to cataract: 

A global analysis. Investig 

Ophthalmol Vis Sci. 

2017;58(10):4299–306.  

22.  Correia M, Das T, Magno J, 

Pereira BM, Andrade V, Limburg H, 

et al. Prevalence and causes of 

blindness, visual impairment, and 

cataract surgery in Timor-Leste. Clin 

Ophthalmol. 2017;11:2125–31.  

23.  Hashemi H, Khabazkhoob M, 

Saatchi M, Ostadimoghaddam H, 

Yekta A. Visual impairment and 

blindness in a population-based study 

of Mashhad, Iran. J Curr Ophthalmol 

[Internet]. 2018;30(2):161–8. 

Available from: 

https://doi.org/10.1016/j.joco.2017.0

1.003 

24.  Flaxman SR, Bourne RRA, 

Resnikoff S, Ackland P, Braithwaite 

T, Cicinelli M V, et al. Global causes 

of blindness and distance vision 

impairment 1990 – 2020 : a 

systematic review and meta-analysis. 

2020;5(December 2017):1221–34.  

25.  Taryam MO, Rabiu MM, 

Muhammad N, Oladigbolu K, 

Abdurrahman H. Prevalence and 

causes of blindness and visual 

impairment; And cataract surgical 

services in Katsina state of Nigeria. 

Br J Ophthalmol. 2019;1–5.  

26.  Suryathi NMA, Juliari IGAM, 

Andayani A, Jayanegara IWG, 

Ratnasari N, Putrawati Triningrat 

AAM. Barriers of Cataract Surgery in 

South Timor Tengah, East Nusa 

Tenggara-Indonesia. Open Public 

Health J. 2019;12(1):7–10.  

27.  Silva JC, Mújica OJ, Vega E, 

Barcelo A, Lansingh VC, McLeod J, 

et al. A comparative assessment of 

avoidable blindness and visual 

impairment in seven Latin American 

countries: Prevalence, coverage, and 

inequality. Rev Panam Salud 

Publica/Pan Am J Public Heal. 

2015;37(1):13–20.  

28.  Murthy GVS, Gilbert C, 

Banagala C, Schmidt E, Edussuriya K, 

Kumara RP, et al. Prevalence and 

visual outcomes of cataract surgery 

and cataract surgical coverage in Sri 

Lanka: findings from the National 

Blindness and Visual Impairment 

Survey. Ceylon Med J. 2018;63(5):18.  

29.  Ye Q, Chen Y, Yan W, Wang 

W, Zhong J, Tang C, et al. Female 

Gender Remains a Significant Barrier 

to Access Cataract Surgery in South 

Asia: A Systematic Review and Meta-

Analysis. J Ophthalmol. 2020;2020.  



12 
 

30.  Rabiu MM, Jenf M, Fituri S, 

Choudhury A, Agbabiaka I, Mousa A. 

Prevalence and causes of visual 

impairment and blindness, cataract 

surgical coverage and outcomes of 

cataract surgery in Libya. Ophthalmic 

Epidemiol. 2013;20(1):26–32.  

31.  Jolley E, Cumaio M, 

Vilanculos A, Hassan I, Kimani K, 

Ogundimu K, et al. Changes in 

prevalence and causes of visual 

impairment and cataract surgical 

coverage in Nampula, Mozambique 

between 2011 and 2018: findings 

from two cross-sectional surveys. 

2020;1–22.  

32.  Wang W, Yan W, Fotis K, 

Prasad NM, Lansingh VC, Taylor HR, 

et al. Cataract surgical rate and 

socioeconomics: A global study. 

Investig Ophthalmol Vis Sci. 

2016;57(14):5872–81.  

 

 


