
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

Background: Cataract is the leading cause of avoidable blindness in most parts of the developing world, including India. 

Cataract surgery is a cost-effective intervention in eye care. Cataract surgical coverage measures the proportion of 

individuals (or eyes) with operable cataract have accessed services. The aims of this study were to assess the cataract 

surgical coverage and to identify the barriers to cataract surgery among people aged 50 years and above residing in urban 

slums of Raipur city, Chhattisgarh. Methods: A community based, cross-sectional study was conducted in 30 selected 

clusters (urban slums) of Raipur city during June 2010 to March 2011. People aged 50 years and above were interviewed, 

tested for visual acuity and their eyes examined by house to house visits. The persons who were bilaterally blind because 

of unoperated cataract were asked the reasons why cataract operation was not done, to find out barriers to cataract surgery. 

Results: A total of 895 subjects examined, of whom 51.4% were males. The prevalence of cataract surgery was 23.5%. 

Cataract surgical coverage among the cataract blind (<6/60) persons was 94.1%. Coverage was associated with literacy; 

age and sex were not significant predictors. Cost was the main barriers to cataract surgery in this study population. 

Conclusions: The Cataract Surgical Coverage was high in study area. However, it can be further increased by improving 

health education of community. There is need of an affordable and effective (high quality) cataract surgical services in 

study area to increase uptake of cataract surgery.  
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Introduction 
 Cataract is the leading cause of avoidable 

blindness in most parts of the developing world, 

including India [1]. Cataract surgery is a cost-

effective intervention in eye care [2]. Cataract 

surgical coverage (CSC) measures the proportion of 

individuals (or eyes) with operable cataract (that can 

be defined at different visual acuity cut‐offs <3/60, 

<6/60 and <6/18) who have accessed services. CSC 

indicates the extent to which services have covered 

the needs in communities/ populations. It is also a 

useful indicator for evaluating the performance of a 

cataract program and gives information on the 

remaining work load in the country or region at that 

point in time [3].  

 Reliable population based data regarding 

cataract surgery are lacking in Chhattisgarh. Baseline 

data for cataract surgical services and knowledge of 

factors affecting the coverage are important in 

designing effective planning of services. For 

assessment of CSC, study subjects selected were 50 

and above because this age group covers 95% of total 

cataract related blindness [3].  Various studies 

reported that females and illiterates underutilize 

cataract surgical services [4,5]. The assessment of 

provision and uptake of cataract surgical services is 

important to reduce the burden of cataract related 

blindness. Previous population-based studies have 

reported that important socioeconomic barriers such 

as cost fear, ageism, and lack of awareness and 

knowledge restrict the uptake of available services 

[4-6]. These issues must be identified and addressed 

to increase demand for services and to achieve 

effective cataract surgical services.  

 Keeping in view the above points, the 

present study was conducted to assess the cataract 

surgical coverage and to identify the barriers to 

cataract surgery among people aged 50 years and 

above residing in urban slums of Raipur city. 

 

Material and Methods 
A community based cross sectional study was 

conducted in the urban slums of Raipur City (C.G.) 

from June 2010 to March 2011. The persons who 

were aged 50 years and above residing in the selected 

study clusters for more than 6 months and consenting 

for interview and examination were considered 

eligible for the study. The method utilized for data 

collection was 30 cluster sampling method. Each 

slum was considered as a cluster. The list of 279 

slums & map of Raipur city was obtained from the 

municipal Corporation Raipur (C.G.).  All these 

slums of 70 wards were arranged in alphabetic order 

along with their respective & cumulative population. 

Sampling interval was determined by using the 

formula (Total cumulative population divided by 30 

clusters). Cluster interval was obtained. Then 1
st
 

cluster was identified by choosing random number. 

Subsequent cluster were identified by adding sample 

interval in random number. Thus 30 clusters (slums) 

were identified for data collection.  

 The sample size was calculated based on the 

following assumption: prevalence of blindness 

(VA<6/60) for person aged 50 years and above is 

estimated to be 10%, relative precision (error bound) 

of 20%, confidence interval of 95%. By using the 

formulas N=4 pq/L
2 

the calculated sample size was 

900 persons for the present study.  

 Ethical approval for study was obtained from 

the institution’s ethical committee. Verbal informed 

consent was obtained from all participants before 

examination. 

 Data collection was done in selected clusters 

by house to house visits. Eligible persons in the 

households were interviewed. Age, sex, and the 

educational level of each participant were recorded. 

A person who had any formal education was 

considered literate for this study. 

 Then presenting distant visual acuity (VA) 

was measured using the Snellen’s or illiterate E 

chart, in each eye separately, depending on the level 

of literacy of the respondent. The test took place at 

six meters away in front of the house during the full 

daylight. The last completed line on the chart was 

recorded as the visual acuity for that eye. Persons 

who could not read the 6/60 line were further tested 

with the chart placed at 3 meters and then to 1 meter 

respectively. After measuring visual acuity, eye 

examination was performed in shaded dark area of 

the house. All eyes with a presenting visual acuity 

<6/18 were examined with a torch to assess lens 

status. Lens status was graded as normal lens, 

obvious lens opacity present, lens absent (aphakia) or 

intraocular lens implantation. If the lens could not be 

examined (e.g., corneal scarring present), then it was 

recorded as no view of lens. At last, persons who 

were un-operated cataract blind were asked why 

cataract surgery had not been performed. All 

information was recorded in a pre-designed and pre-

tested proforma. 

 For the purpose of this study, the following 

definitions were applied: 

1. Never operated cataract blind: A person who was 

bilaterally blind because of cataract but had never 

undergone cataract surgery. 

2. Cataract operated presumed blind: Because 

preoperative status was not available, already 
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operated persons who were presumed to bilaterally 

blind at the time of initial cataract surgery if both 

eyes were operated on, or if only one eye was 

operated on and the fellow eye was currently blind 

from cataract.  

3. Cataract blindness burden: The sum of all never 

operated cataract blind plus cataract operated 

presumed blind. 

4. Cataract surgical coverage (CSC): This 

community based parameter compares the proportion 

who has received surgery (aphakic) to the total, who 

still need or have had surgery (aphakic+ operable 

cataract) in a certain area. CSC calculated for people 

and eyes, and for three levels of visual acuity <3/60, 

<6/60 and <6/18.  

CSC for people was calculated by using the formula: 

(x + y)/(x + y + z) × 100  

Where: x is number of people with unilateral 

(pseudo) aphakia in one eye and operable cataract in 

the other eye; y is number of people with bilateral 

(pseudo) aphakia; and z is number of people with 

bilateral operable cataract (cataract causing an acuity 

of <3/60, <6/60 or <6/18). 

CSC for eyes was calculated by using the formula:  

(a/a + b) × 100  

Where a is number of (pseudo) aphakic eyes; and b is 

number of eyes with operable cataract (cataract 

causing an acuity of <3/60, <6/60 or <6/18). 

 At least three visits were paid to the chosen 

households, to interview and examine all eligible 

persons, if a person was not available in house, even 

after repeated visits categorized as non-responders. 

 Collected data were entered in the Microsoft 

excel sheet and checked for its completeness and 

correctness (five proforma were rejected during this 

process) before data analysis. The parameters 

regarding cataract investigated in the study were: 

Prevalence of never operated cataract and cataract 

blindness burden; Prevalence of cataract surgery; 

Cataract surgical coverage. The chi- square test was 

used to determine the associations of all parameter 

regarding cataract with different socio-demographic 

variables (age, sex and literacy). P values ≤ 0.05 was 

considered statistically significant. 

 

Results   

 A total of 895 persons were examined (90% 

coverage), in whom 51.4% were males and 61% 

were illiterate. Majority (53.5%) of the respondents 

belong to the 50-59 years age group, while only 

11.7% were aged 70 years and above (Table 1). 

 The prevalence of never operated cataract 

blindness (VA<6/60) was 1.1% (Table 2). Un-

operated cataract blindness was associated with old 

age (p<0.001) and illiteracy (p=0.01) (Table 3). 

 Among the cataract operated persons, 159 

were presumed to have bilaterally blind at the time of 

surgery. An additional 10 persons were blind because 

of unoperated cataract. Thus, the Cataract blindness 

burden (sum of presumed blind and unoperated 

cataract) was 169 (18.9%) (Table 2). It was 

significantly associated with older age groups 

(p=0.000) and male sex (p=0.001) (Table 3).  

 The prevalence cataract surgery was 23.5% 

(Table 2) and it was significantly associated with old 

age (p=.000) and male sex (p=0.004) (Table 3).  

 The Cataract Surgical Coverage among the 

cataract blind (VA<6/60) was 94.1% (Table 2). It 

was associated with literacy (p=0.01). Age and sex 

were not significant predictors of CSC (Table 3). 

 CSC for visual acuity cut-offs of <3/60, 

<6/60 and <6/18 was 99.3%, 94.1% and 61.3%, 

respectively, for people and 87.7%, 82.6% and 

50.6%, respectively, for eyes. This result shows that 

a significant proportion of the cataract blind persons 

get operated at low level of visual acuity (Figure 1). 

 Among 10 persons who were bilaterally 

blind from unoperated cataract, the commonest 

reported barrier was the ‘cost of surgery’ (40%). The 

second reported barriers were ‘fear of blindness’ 

(20%) and ‘no need for surgery due to old age’ 

(20%). The third reported barriers were ‘no one to 

accompany’ (10%) and ‘contraindication to surgery’ 

(10%) (Table 4). 

 

Discussion:  
 The CSC and prevalence of cataract 

blindness give important information about the 

impact of a cataract intervention programmes, also 

shows clearly the extent to which the problem of 

cataract blindness has been reduced.  

The prevalence of never operated cataract blindness 

(1.1%) as found in the current study was lower than 

the finding reported by other regions [7, 8, 9].This 

shows good reach of the program in study area. Age 

and illiteracy were associated with Un-operated 

cataract blindness as found in this study was also 

reported from some other studies [8, 10].
 

 The 

cataract blindness burden (18.9%) in this study was 

higher than other community based studies [7-13].
 
A 

higher burden of cataract blindness among old age as 

found in this study was consistent with other studies 

[7, 10]. These results suggest that health education of 

elderly in community may decrease the burden of 

blindness related to cataract in the study area. 

 The prevalence of cataract surgery (23.5%) 

in the current study was higher than studies in 

(17.6%) Gujarat [7], (11.8%) Tirunelveli [8],
 
(12.8%) 
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Rajasthan [14],
 
(14.7%) Sivaganga [15] and (15.4%) 

Andhra Pradesh [16] of India, (9.8%) Nepal [9],
 

(6.28%) 
 
Brazil [17], (3.9%) Shri Lanka [18], (3.7%) 

Bangladesh [19], (5.6%) Tanzania [20] and (4.6%) 

Bai Nationality in Dali [10] and (2.09%) 9 provinces 

[13] of china. Prevalence of cataract surgery was 

associated with older age and male sex, which is 

similar to the results of other studies [7, 8, 10, 16]. 

The possible explanation may be that the higher 

percentage of mature cataracts in the older age 

groups provokes the persons with blinding cataract to 

undergo cataract surgery, in order to improve their 

visual acuity. Moreover, presence of gender 

disparities in social sector allows lesser access and 

utilization of cataract surgical services to the females 

in the study area.  

 The CSC indicates which proportion of the 

cataract blindness has been covered so far by 

surgery; also give an idea about the availability and 

accessibility of the cataract surgical services to the 

population of study area. The CSC among the 

cataract blind (VA<6/60) persons (94.1%) as found 

in the current study was much higher than that 

reported from (72.2%) Gujarat [7], (56.5%) 

Tirunelveli [8], (65.7%) Rajasthan [14] and (77.5%) 

Sivaganga [15] in India, (37.3%) Nepal [9],
 
(31%) 

Bangladesh [19], (65%) Tanzania [20],
 
(78%) Kenya 

[21], (61.5%) Botswana [22], (43.8%) Nigeria [23] 

and (52.8%) Bai Nationality in Dali [10],
 
(56%) 

Tibet [11] and (82.1%) Beijing [12] of china
 
studies. 

This difference was probably due to this study was 

done in a urban setting with the better availability 

and accessibility of cataract surgical services.  

 Variation in CSC was noted in relation to 

age, sex and literacy. Surgical coverage in relation to 

current age favored younger people, although not at 

level of statistical significance (p=0.46). Similar 

finding was also reported from other studies 

[8,11,23].
 

 Present study revealed that the CSC was 

higher in men (95.3%) than women (92.1%) although 

this was not statistically significant (p=0.39). A 

similar finding was also observed in other studies 

[7,8,15]. This finding suggests that the cataract 

surgical services are equitably distributed by sex in 

the present study. This is in contrast with a meta- 

analysis of various population based studies reported 

that surgical coverage among the cataract blind was 

1.2- 1.7 times higher among males compared to 

females [24].
 

  
Literate individuals had higher CSC than 

illiterate (100% versus 90.6%; p=0.01) in this 

population. This finding was also reported in the 

other community based studies [7-9,14,15].
 

This 

difference was probably because very high level of 

illiteracy (61%) found among of the respondents was 

associated with low level of knowledge of cataract 

which resulted in being ignorant of fact that their 

impaired vision was caused by cataract and that it 

was curable. CSC may be improved through 

community health education by increasing awareness 

on cataract and the benefits of cataract surgery.  

 In present study, the CSC for person and 

CSC for eye increase with worsening of visual 

acuity, suggesting that persons undergo surgery in 

the later stages of cataract. This finding was 

consistent with other studies [7,10,19-22].
 
The lower 

CSC at better VA cut off is to be expected, as the 

perceived need for surgery is less. The CSC among 

those who were visually impaired (VA<6/18) due to 

cataract 61.3% was much higher that reported from 

(44.5%)
  

Gujarat [7] in India, (35.6%) Bangladesh 

[19], (42.1%) Tanzania [20] and (50.9%) Kenya [21], 

but comparable to (62.3%)  Botswana [22]. This 

finding shows a significant portion of surgery was 

done among those who are visually impaired from 

cataract and can become blind if they remain un-

operated in this population.  

 The factor that influence uptake of cataract 

surgical services is differs between different regions. 

Previous studies have shown that, despite an 

increasing of cataract surgery, important 

socioeconomic barriers exist in the acceptance of 

surgery in many areas. These include : Cost of 

surgery: Direct and indirect cost, lack of awareness, 

fear of surgery , transport difficulties, lack of an 

escort, family responsibilities, ageism, fatalism and 

an attitude of being able to cope (with low and no 

vision) [4,6,10,18,24].   

 This study showed that cost of surgery 

(including surgical fees, lost income and travel 

expenses) was the most important barrier (40%) to 

uptake of cataract surgery, a finding that had also 

reported other studies [9,21-23].
 
As most persons 

with cataract blindness of urban slums were poor 

who are not able to spend money on cataract surgery. 

To minimize this barrier, free and subsidized cataract 

surgical services and reduction of the non-surgical 

costs such as transportation and expenses for carers 

are needed in study area.  

 The second reported barriers were ‘fear of 

blindness’ and ‘no need for surgery due to old age’. 

Blindness in the elderly persons is not perceived 

among the health priorities by poor families. Such 

barrier may be reduced by educational efforts 

targeting in these elderly persons. The impacts of 

poor outcomes of cataract surgery are seen in terms 

of fear and lack of trust in health care services. The 

International Journal of Research in Health Sciences. Apr–Jun 2014 Volume-2, Issue-2     624 

Dhiraj Bhawnani et al- cataract surgical coverage              www.ijrhs.com 

 



 

 

provision of high quality surgery with good outcome 

will encourage the persons with cataract to take up 

cataract surgery.  It will also reduce the barriers 

related to fear of surgical outcome and lack of trust 

in cataract surgery. Persons who are satisfied with 

postoperative outcome and live in community can 

serve as excellent motivators for others to have 

surgery.  

 ‘No one to accompany’ and ‘the surgery is 

contraindicated’ were the third main reasons why 

persons with cataract blindness did not undergo 

cataract surgery. Such barrier can be reduced by 

providing accommodation to attendants closer to 

hospital facilities and reducing the length of hospital 

stay.  

 These study findings highlight the need for 

the establishment of high quality and affordable 

cataract surgical services in study area to increase the 

uptake of services. 

 

Conclusions 
 The CSC was high in study area. However, it 

can be further increased by improving health 

education of community that focus on high risk 

groups (i.e. women and illiterates). There is need of 

an affordable and effective (high quality) cataract 

surgical services in study area to increase uptake of 

cataract surgery.    
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Table 1: Socio – demographic characteristics of 

persons examined 

 

Characteristics No. Percentage 

Age group  (in years) 

50-59 479 53.5 

60-69 311 34.8 

≥70 105 11.7 

Sex  

Male 460 51.4 

Female 435 48.6 

Literacy  

Literate  349 39 

Illiterate 546 61 

Total 895 100 

 

Table 2: Distribution of cataract blindness, cataract surgery and cataract surgical coverage among cataract 

blind (VA <6/60) person with socio – demographic factors  

Characteristics No. 

examined 

Never 

operated 

cataract 

blind 

A 

No. (%) 

Cataract operated Cataract  

blindness 

burden 

A+B 

No. (%) 

 

Cataract 

surgical 

coverage  

B/A+B ×100 

% 

All operated 

 

No. (%) 

Presumed 

Blind* 

B  

No. (%) 

 

Age Group (in years)  

 

50-59 

479 0 

(0) 

40 

(8.3) 

20 

(4.2) 

20 

(4.2) 

100.0 

 

60-69 

311 6 

(1.9) 

101 

(32.5) 

76 

(24.4) 

82 

(26.4) 

92.7 

 

≥70 

105 4 

(3.8) 

69 

(65.7) 

63 

(60) 

67 

(63.8) 

94.0 

Sex  

Male 460 5 (1.1) 126 101 106 95.3 
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(27.4) (21.9) (23.0) 

Female 435 5 (1.1) 84 

(19.3) 

58 

(13.3) 

63 

(14.5) 

92.1 

Literacy  

Literate 349 0 

(0) 

79 

(22.6) 

63 

(18.0) 

63 

(18.0) 

100 

Illiterate 546 10 

(1.8) 

131 

(24) 

96 

(17.6) 

106 

(19.4) 

90.6 

Total 895 10 

(1.1) 

210 

(23.5) 

159 

(17.8) 

169 

(18.9) 

94.1 

*Presumed blind -Includes all bilaterally operated persons and unilaterally operated persons with a blind fellow 

eye 

Cataract blindness burden = (never operated cataract blind + already operated presumed bilateral blind) 

 Cataract Surgical coverage = (operated cataract blind/ (operated + unoperated cataract blind) 

 

Table 3: Association of cataract blindness, cataract surgery and Cataract Surgical Coverage among cataract 

blind (VA <6/60) person with socio – demographic factors 

 

 

 

 

 

 

Characteristics 

Never operated 

cataract blind 

No. (%) 

Cataract operated  

No. (%) 

Cataract  blindness 

burden 

No. (%) 

Cataract surgical 

coverage 

(%) 

 


2
  test, d. f. , p 

value 
 

 


2
  test, d. f. , p 

value 

 


2
  test, d. f. , p value 

 


2
  test, d. f. , p value 

Age group (in years) 

 

50-59 
 

 


2
 = 14.15, 

d.f.= 2, p<0.001 

 

 


2
 = 179.36, 

d.f.= 2, p=0.000 

 

 


2
 = 217.38, 

d.f.= 2, p=0.000 

 

 


2
 = 1.55, d.f.= 2, 

p=0.46 

 

60-69 

 

≥70 

Sex 

Male 
2
 = 0.008, d.f.=1, 

p=0.94 


2
 = 8.13, d.f.=1, 

p=0.004 


2
 = 10.69, d.f.=1, 

p=0.001 

2 =0.74, d.f.=1, 

p=0.39 Female 

Literacy  

Literate 
2
 = 6.46, d.f.=1, 

p=0.01 


2
 = 0.22, d.f.=1, 

p=0.64 


2
 = 0.26  d.f.= 1, 

p=0.61 

2 = 6.32, d.f.=1, 

p=0.01 Illiterate 

 

Table 4: Barriers to cataract surgery among persons with bilateral blindness due to cataract  

Barrier No. Percentage 

Financial problems (Cost) 4 40 

Fear of blindness 2 20 

No one to accompany 1 10 

Old age: no need for surgery 2 20 

Contraindication 1 10 

Total 10 100 
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Figure 1:  Cataract surgical coverage (%) by persons and eyes at different levels of visual acuity among 

persons examined 
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