Title: Rapid assessment of Avoidable Blindness and willingness to pay
For cataract surgery in tribal region of Surat district of Gujarat

state, India.

Abstract (250 words)

Aim: To estimate prevalence and causes of avoidable blindness among people 250 years
and to assess willingness to pay (WTP) for cataract surgery in tribal region of south Gujarat,
India.

Methods:A cross-sectional population based survey was conducted with 44 randomly
selected clusters each having 50 people aged =250 years selected by probability proportional
to size of sampling. Adults identified with cataract causing visual loss (<6/18) in any eye
were interviewed to assess their WTP for surgery.

Results: Total of 2137 examined out of 2200 people enumerated (response rate 97.1%). The
prevalence of blindness (Presenting Visual Acuity (PVA)<3/60 in better eye) was 2.23%
(95% ClI: 2.95%-1.51%). Cataract was main cause of blindness (67.3%) followed by corneal
scarring (8.2%). Major barrier to cataract surgery cited by bilaterally blind people was lack of
escort to the surgical facility (34.3%). Cataract surgical coverage (CSC) was 84.9%(eyes)
and 92%(persons). Of the 492 people interviewed to assess WTP for their surgery, only
36.4% people were willing to pay.

Conclusion: The tribal population has a high poverty profile in India. Within this group
cataract remains the main treatable cause of blindness despite a high CSC. Assessment of
barriers suggested that a well-coordinated outreach programme with free transport facilities
to the surgical facility is required along with strategies to improve accessibility and prioritising
cataract blind in the community. One third of people were willing to pay for their surgeries
implying that cross subsidization or tier system could be feasible for eye care programme
sustainability.
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Introduction

South East Asia has the highest burden of blindness where 32% of the estimated global 39
million blind people live (presenting visual acuity ( PVA) <3/60 in better eye).12 Globally it is
estimated that >82% of all blind people are 50 years and older2 and that 90% causes of
blindness are avoidable.s Cataract remains one of the main causes of blindness in the
region. Poverty and blindness are closely associated, impacting on accessibility and
affordability of eye care services.ss



The latest estimate of prevalence of blindness in India in 2001 was 5.34% (95% CI. 2.1-8.9)
(PVA <3/60 in better eye) among people aged =50 years.s,7 Cataract was the main cause of
blindness responsible for 62.6% of the all cases of blindness.s7Gujarat state is a high
performing state as regards to cataract surgical rate (CSR) with over >10,000
surgeries/million/year. Despite this CSR, recent survey conducted in 2007in Navsari district
of Gujarat found the prevalence of blindness among =50 year olds was 4.3% (PVA <3/60 in
better eye) where cataract constituted approximately 82.6% of blindness.s

The tribal belt in India extends from Ambaiji till Dharampur bordering Rajasthan, Madhya
Pradesh and Maharashtra state. The tribal group (considered the aboriginal population in
India) is estimated to be over 104 million in 2011 census.s Surat district of Gujarat state has
a tribal area on its eastern border which extends beyond Mandvi block where 90% of people
are tribal. The tribal community largely comprises of agrarians and landless labourers who
survive on meagre resources. Anecdotal reports suggest that these people are poor, illiterate
and under privileged. The area lacks basic eye care facilities (there are no dedicated eye
care facilities available within the radius of 60 miles of the tribal area of Surat district) which
are necessary to achieve the goals envisaged under vision 2020: Right to Sight, Universal
health coverage and Universal Eye Health.1o

Our newly established charitable tertiary eye care hospital was planning to serve this
community through outreach services. For planning purposes there was no data on the
magnitude of visual impairment and its causesthis community. To establish a sustainable
service we needed to better understand the amount of visual impairment and the willingness
of patients within this tribal area, to pay for cataract surgery. This would provide an evidence
base to establish practical cost- recovery solutions for a tiered payment system based on
affordability (cross-subsidization).

The aim of study was to evaluate magnitude and avoidable causes of blindness and VI in
people 250 years of age and to determine willingness to pay (WTP) for cataract surgery in a
tribal region of Surat district of Gujarat state of India.

Materials and Methods

Rapid Assessment of Avoidable Blindness (RAAB) is a verified population based survey
methodology which targets people =50 years.i1 This means that smaller sample size is
required for a survey (75% reduction in the population size with just 5% under-estimation in
the actual number of cases in survey area).12 This makes RAAB a very cost effective and
time saving tool for assessment of the avoidable blindness.

The study was conducted in 7 tribal sub-districts of Surat district of Gujarat state, India. The
total population of this area was 1,070,128 (2001 census).s

A sample size of 2200 was calculated based on prevalence of 6.9% (PVA <6/60 in better
eye) among =50 population in the survey conducted in Navsari district in 2007s.
A total of 44 clusters were selected using a cluster random sampling method and probability
proportional to size. A cluster comprise of 50 individuals aged =50 years.



Two survey teams comprising each of; one ophthalmologist for eye examination, two
ophthalmic assistants (OAs) (one for acuity testing and one for completion of the
guestionnaire), one field worker (enumerator) to assist in field work and to locate
households, one cluster informer to inform about survey in each selected segment. Training
of the two teams was conducted at base hospital. Inter observer variation test was assessed
between two teams to get a good agreement (with kappa value =0.6).

Following standard RAAB methodology, the study was conducted at village level. We had a
pilot visit by our field workers who met village head and informed them about survey. He in
turn instructed villagers to remain at their homes on the specific date on which the survey to
was be conducted in their village. This encouraged a better response rate of the survey.
Patients with cataract or any significant eye pathology were referred to the base hospital for
free treatment..

Ophthalmic examination was carried out using the established RAAB protocol.12 Furthermore
an additional specific questionnaire was designed and incorporated in the standard RAAB
form to assess for WTP for surgery. WTP questionnaire was administered to anyone with
cataract with PVA <6/18 in any eye. As the RAAB study design is itself well established and
validated, the WTP guestionnaire was formulated to ask closed ended questions to minimize
inconvenience to the patient.

The WTP questionnaire form had 6 questions which included education level, whether
medical treatment for any health reason was sought within the last year, from where (private,
government or NGO hospital) and the cost (if it was free or paid from pocket of the patients)
for that treatment. WTP for cataract surgery was assessed by firstly confirming their
willingness pay or not and if agreeable; how much they were willing to contribute; <750 INR
($13), >750 INR to <1500 INR ($26) and >1500 INR ($13). The cut off of 750 INR was
because the government provided remaining 750 INR to people below poverty line in that
year. Prior to administering the questionnaire, each eligible person and their family decision
maker were also provided with the following essential information about their condition and
the surgical treatment via an interviewer in their local language.

Cataract is the cause of their VI.

To regain vision only surgical cure is available for cataract.

The standard rate for cataract surgery in our hospital is 1500 INR.

Your answers on the WTP questions will not affect quality of treatment or price at
base hospital in any manner.

PoONPE

Blindness was defined as PVA<3/60 in the better eye, SVI as PVA 23/60 to <6/60 in better
eye and VI as PVA =6/60 to <6/18 in better eye. The cataract surgical coverage (CSC) is
proportion of cataract surgical need that has been covered (calculated by person and by
eyes).13This indicator gives an insight into bilateral and unilateral surgical services already
provided.

Ethical approval for this study was obtained from both the London School of Hygiene and
Tropical Medicine in London and Tejas Eye Hospital, Mandvi, Surat. The guidelines of
Declaration of Helsinki were followed. Informed consent was taken from each study
participant and participants who needed treatment were referred to the base hospital.Data
analysis was done using automated RAAB software package and that of WTP was done



using Stata 11 (StataCorp, Texas, USA) statistical analytical software. Univariate risk
analysis for factors associated with WTP was performed using odds ratios and (95%ClI’s).

Results

The study was conducted between 1 and 25 July 2011. It had an overall response rate of
97.1% (2137/2200). Of the 63 non-responders (6 people refused to participate and 57 were
not available) 1 was believed to be blind due to cataract. Among the responders 914 were
men (42.8%). There was no difference in average age of men and women in examined
group (Men- 60.4 years versus women- 60.1 years). There was no significant difference in
age and sex composition between the sample and entire survey area population.

Prevalence and magnitude of Blindness

Forty nine people were identified as bilaterally blind, 89 with SVI and 451 with VI.. The age
and sex adjusted prevalence of blindness (PVA < 3/60 in better eye) in the entire survey
area was 2.2% (95% CI 1.5%-3.0%). The adjusted prevalence of SVI (PVA <6/60-3/60) and
VI (<6/18-6/60) was 4.2% and 21.4% respectively. The comparisons of results of prevalence
of blindness from previous surveys are shown in Table 1.

Table 1 Comparison of Prevalence of blindness in various surveys in India

Prevalence of blindness, SVI and VI increased with age (Table 2). The prevalence of
blindness and SVI was higher among women than men [Blindness- OR 2.38 (95%CI: 1.15-
5.26, p=0.01) and SVI- OR 3.53 (2.15-5.87), p value<0.001].

Table 2 Prevalence of blindness, SVI and VI by age

Causes of blindness

Overall main in blind persons was cataract (67.3%, Table 3). For men and women it was
54.5% and 71.2% respectively. Corneal scarring accounted for 8% of blindness. Overall
avoidable causes of blindness were responsible for 81.6% (curable 73.5%, preventable
8.2%) of total blindness. Uncorrected aphakia, Glaucoma and ARMD were equally other
major causes of blindness (each responsible for 6.1% of blindness). Posterior segment
pathology as a whole was responsible for 18% of blindness.

Table 3 Main cause of Visual Impairment in the tribal area of Surat, Gujarat, India.

Cataract Surgical Coverage

597 people were identified to have undergone cataract surgery. The person CSC was 92%
and CSC at the eye level was 84.9%.CSC was higher in men than in women. (Table 4)



Table 4 Cataract Surgical Coverage (CSC), (eye and person)with PVA

More than half of the operated (N=313, 52.40%) had been operated in charitable hospitals.
Private hospitals were important eye care providers (N=220, 36.9%). Interestingly, only 10%
(N=61) surgeries were done in a government establishment and 0.5% (N=3) were operated
in eye camp.

Barriers

Major overall barrier for cataract surgery among bilaterally blind people was “no one to
accompany” them to the eye care facility to get operated (34.3% of total).

Willingness to pay (WTP)

492 people were eligible and all completed the WTP questionnaire. Nearly two thirds
(63.6%) of the participants were not willing to pay to treat their visually impairing cataract.
Demographic characteristics and analysis of data on WTP has been presented in table 5.

Table 5 Demographic characteristics and analysis of patients with cataract and their willingness to
pay for surgery.

There was no difference in WTP by gender but WTP was associated with increased age.
Compared to age group 55-59 years, people in 280 years had 3 times higher odds to pay.
As expected, WTP was strongly associated with literacy and even the just literate had 13.7
times higher odds to pay than illiterate people (95% CI. 7.46-26.19, p= <0.001).

Unexpectedly, WTP was lower among blind than VI people. People with blindness and SVI
were less willing to pay compared to those with VI. There was no variation in WTP found
between unilaterally cataract blind people versus bilaterally cataract blind.

Of the patients that had previous unilateral cataract surgery 53% were willing to pay for the
second eye cataract surgery when they had good post-operative vision (PVA 26/18)
compared to 21% people who had post-operative PVA <6/18 (OR 4.2, p=0.02).

Participants who had sought previous medical services for other conditions in the past year
were 2.5 times more likely to pay for cataract surgery compared to those who did not.

Amongst the 179 people that were willing to pay nearly half (46%) indicated a willingness to
contribute a maximum of 750 INR. Only 13% were willing to pay over double the amount.

Discussion

Age and sex adjusted prevalence of blindness in the entire survey area was 2.2% (95% ClI
1.5%-3.0%) (PVA <3/60 in better eye).The adjusted prevalence was approximately 3 times
higher [3.23% (95% CI: 1.83%-5.06%] among females compared to males [1.17% (95% CI:
0.49%-1.85%)]. The prevalence in the survey area was higher compared to other studies



done in rural states of India but was lower than African countries and China.14,15,16 In Navsari
survey done in tribal areas (2007) the prevalence was 4.3% (95% CI: 3.5-5.1) with same
definition.s This high prevalence in Navsari District is due to accessibility of tribal area is less
for eye care compared to Surat district. Poverty has been associated with the high
prevalence of blindness and this was seen here as well. Aging and gender differences were
associated with blindness in this study as in other surveys in India.s17

The main cause of blindness was cataract (67.3% of all causes). This was followed by
corneal scars (8.2%), glaucoma (6.1%) and ARMD (6.1%). Navsari survey found a higher
proportion of cataract as the main cause of blindness (82.6%).s Corneal scar was second
cause of blindness and men were more affected than women. Traumatic injuries are likely
the source and men are exposed as they indulge more in outdoor work in the jungle.
Awareness planning regarding ocular protection while at doing agricultural work needs to be
developed in the tribal area. Strengthening primary eye care at a local level for ocular trauma
and establishing clear referral systems to the base hospital would be beneficial. In addition,
this data advocates for the subspecialist corneal services including transplant capability to
be provided at the base hospital, if accepted by this specific tribal community.

Refractive Errors (REs) was responsible for 41% of all causes of VI but was not found to be
associated with Blindness or SVI. RE was responsible for 35.4% of all causes in VI category
in Navsari survey in the state and was just preceded by cataract.s The similar results were
found in other studies done in China where RE was the second main cause of blindness
after cataract with same definition of blindness.1s,18

Cataract surgical coverage

CSC was also higher in males than females in the study. CSC has been shown to be lower
in women in various studies in India, neighbouring countries (Pakistan and Bangladesh) and
in other African countries.19,20,21 This corroborates the fact that women tend to be neglected
and have limited decision making roles. They are dependent on their husbands or sons or
other family member to make decisions on their behalf. Cataract surgical rate (CSR) of
Guijarat state is >10,000/million/year which is highest in the country but this is uneven in
different parts of the state and low in some part including the tribal areas.22

CSC is considered better indicator than CSR as CSC in conjunction with prevalence of
blindness is good indicator for impact of service provision within an eye care programme.
CSC for person gives an idea about the proportion of persons with visual loss due to
cataract that had accepted cataract surgery and CSC for eyes gives idea on surgical
workload for cataract surgeons.17 The study found that the CSC in tribal area was high (85%
for eyes and 92% for persons, VA <3/60), suggesting that more unilateral cataract surgical
work had taken place. The CSC among people with VA <6/60 was 72.5% which was similar
to that found in Navsari survey 2006-07 (72.2%).e CSC was higher among men than women
in keeping with similar studies in India, neighbouring countries (Pakistan and Bangladesh)
and in other African countries.19,2021 However further attention needs to be drawn to the
gender inequity and accessibility to eye care.22 The high prevalence of cataract blindness
despite a high CSC suggests that surgeries are being performed on visually impaired
persons instead prioritising the blind . The major overall barrier to cataract surgery was ‘no



one to accompany them to surgical facility’, particularly for women needs to be addressed.
Clearly easing accessibility to surgical services needs to be prioritized (e.g. outreach camps
closer to patients or provision of transport, key informant support systems reference).

Willingness to Pay

Only 36.4% people with visual impairment due to cataract were willing to pay a contribution
for the surgery. Although studies on WTP differ from each other employing different
methodologies and different sets of questions similar results were noted in Tanzania (40%
people in one region and 36% in another.2z In Nepal 43% were willing to pay for the
surgery.24

Despite a high cataract surgical rate (CSR) in the Gujarat state (>10,000/million/year, the
highest in the country) cataract blindness the remains the major cause of blindness
particularly in women. Although no association between WTP and gender was found in this
study. The reason for this might be the decision makers in the families are usually males.
They usually decide the expenditure including health on behalf of aged people irrespective
of their sex. The same results obtained in studies in Tanzania and China.zs.2s The evidence
suggests that women are disadvantaged as regards to having visually restoring cataract
surgery.

Although alternative reasons or barriers such as lack of company to the hospital may be
more relevant in women compared to men, it is possible that sensitive questions such as
family gender biases in willingness to pay may not be answered accurately to unfamiliar
interviewers.

Literate people were more willing to pay than illiterate people (at least can read or write). As
in other surveys (China, Bangladesh and Nepal) this finding indicates that educated people
have increased financial capacity and may place a higher value on having good vision.24-26
llliteracy or poor education is clearly associated with blindness and a resignation to “fate”.27-
28 The Navsari survey showed that illiterate people were 4.5 times more affected than literate
people with some formal education.s

Emphasis on improving the quality of surgery is critical for any successful program and the
evidence on the importance of the quality of surgery is even clearer when we examine the
WTP according to visual outcome of the previous surgery. The people who had good vision
(PVA 26/18) in their operated one eye were 4.2 (95% CI: 1.02-20.58, p=0.02) times more
WTP for other eye cataract surgery than those whose PVA was <6/18 following cataract
surgery. Training of surgeons, good instruments and equipment and regular clinical audits in
the hospital must be in place to ensure the quality and long term sustainability. Impact of
cataract surgery on poverty reduction has been clearly shown in studies from Kenya.z29
Increasing patient awareness about the benefits of regaining sight are likely to influence the
reluctance to pay. Further research on such education strategies is required.

Among those who were willing to contribute to their surgery only 46% were willing to pay the
minimum amount of 750 INR. The government provides remaining 750 INR to people below
poverty line. It is encouraging to note that over 13% were willing to pay twice the amount.
This information is vital when planning how to introduce cross-subsidization and tier payment
system in the hospital.7Several strategies for cost containment and cost recovery have been
used successfully across many high volume eye care programmes in India.zo-32



Comprehensive eye care with quality, accessible and affordable to all along with eye care
services integrated to health system will help meet the “Universal Eye Health” goal
overarching “Universal Health Coverage” goal of WHO.10 To attempt to meet this
requirement in this tribal population, we would need to adapt our practice by ensuring
regular outreach (screening at village and surgery at base hospital or satellite centre),
supported with clear transport options, commonly used in Indian cataract service models.
Affordability of services without causing impoverishment can be developed using a cross
subsiding system, which in part can be covered as there is willingness to pay by 1/3 of the
affected persons in this study, with over 46% able to cover the minimum of 750 INR . This is
a positive starting strategy to be in development of sustainable service within reach of the
locality.

In conclusion, the prevalence of blindness is high in the tribal sub-districts of Surat, Gujarat.
Cataract remains the main cause of blindness in spite of a high CSC. The majority of
surgical service provision (>95%) was provided in charitable and private facilities. Corneal
blindness was next most common cause suggesting an effective health program needs to be
in place at all care levels. The findings also suggest that there should be an effective
outreach program. Special attention needs to be paid to support and encourage women to
take up the surgery and bridge the challenge of “no one to accompany”.

Two thirds of people were not willing to pay for their surgery implies that there needs to be a
robust cross subsidization or tier system in place to sustain any eye care programme. A
significantly increased WTP following a good outcome after their first eye surgery is strong
evidence of the importance of continually striving for the best quality in healthcare as an
integral part of Universal eye health.
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Tables
Various Blindness Surveys in the past Prevalence (PVA <3/60 in better eye)
NPCB* Survey (2001)7 5.3% (95% CI: 2.1-8.9)
Navsari Survey (2007)s 4.3% (95% ClI: 3.5-5.1)
Present Survey (2011) 2.2% (95% CI: 1.5-3.0)

Table 1 Comparison of Prevalence of blindness in various surveys in India

*NPCB: National Program for Control of Blindness, India

Table 2 Prevalence of blindness, SVI and VI by age

Blind n(%) SVI n(%) VI n(%) Normal n(%) Total n(100%)
50-54 yrs 2(0.3) 4(0.7) 39(6.6) 546(92.4) 591(100%)
55-59 yrs 5(0.9) 10(1.9) 87(16.4) 428(80.8) 530(100%)
60-64 yrs 5(1.3) 15(3.8) 102(25.6) 276(69.3) 398(100%)
65-69 yrs 4(1.6) 19(7.8) 75(30.6) 147(60.0) 245(100%)
70-74 yrs 11(6.1) 21(11.6) 69(38.1) 80(44.2) 181(100%)
75-79 yrs 5(5.0) 15(15.0) 43(43.0) 37(37.0) 100(100%)

80+yrs 17(18.5) 5(5.4) 36(39.1) 34(37.0) 92(100%)




Table 3 Main cause of Visual Impairment in the tribal area of Surat, Gujarat, India.

Blind S\ Vi
n (%) n (%) n (%)

Refractive error 0 0 185(41%)
Cataract, untreated 33 (67.3%) 74 (83.1%) 234(51.9%)
Aphakia, untreated 3 (6.1%) 3(3.4%) 2(0.4%)
Total curable 36 (73.5%) 77(86.5%) 421(93.3%)
Surgical complications 0 2(2.2%) 8(1.8%)
Phthisis 0 0 0
Other corneal scar* 4 (8.2%) 1(1.1%) 1(0.2%)
Total preventable 4 (8.2%) 3(3%) 9(2.0%)
Total avoidable 40 (81.6%) 80(89.9%) 430(95.3%)
Glaucoma 3 (6.1%) 3(3.4%) 3(0.7%)
Diabetic retinopathy 0 0 3(0.7%)
Potentially preventable 3 (6.1%) 3(3.4%) 6(1.3%)
Globe abnormality** 1(2%) 0 0
ARMD 3 (6.1%) 3(3.4%) 9(2.0%)
Other post. segment / 2 (4.1%) 3(3.4%) 6(1.3%)
CNS2
Total posterior segment 9 (18.4%) 9(10.1%) 21(4.7%)
Grand total 49 89 451

* Other corneal scars- leucoma, staphyloma, apparent corneal opacity centered over pupil

** Globe abnormality includes microphthalmos, anophthalmos, staphyloma and enucleated eyes.
a Other post. seg. /CNS- If VA <6/18 not attributed to other causes but a specific cause identified.

Table 4 Cataract Surgical Coverage (CSC), (eye and person)with PVA

Eyes (%) Persons (%)

Male Female Total Male Female
VA <3/60 89 82.2 84.9 95.7 89.6
VA<6/60 77.7 69.1 72.5 88.4 79.2
VA <6/18 48.1 42.1 44.5 60.1 51.6




Table 5 Demographic characteristics and analysis of patients with cataract and their willingness to

pay for surgery.

Age (years) Willing Willing % Total Odds ratio (95% Cl) P value

50-59 26 24.1% 108 Reference

60-69 73 36.3% 201 1.8(1.03-3.2) 0.028

70-79 61 42.4% 144 2.32(1.29-4.2) 0.003

80+ 19 48.7% 39 3.0(1.29-6.9) 0.004

Total 179 36.4% 492

Sex

Male 70 35.7% 196 Reference

Female 109 36.8% 296 1.05(0.71-1.55) 0.80

Education

llliterate 103 25.7% 400 Reference

Literate 76 82.6% 92 13.7(7.46-26.19) <0.001
Just literate
(Informal education - who can read or write) 17 80.9% 21  12.25(3.85-50.86) <0.001
Primary 36 76.6% 47 9.44(4.47-21.21) <0.001
Secondary 17 94.4% 18 49.01(7.43-2054.8) < 0.001
Higher secondary 6 100% 6

Visual acuity

Vi 42 48.3% 87 Reference

SVI 100 34.7% 288 0.57(0.34-0.95) 0.02

Blind 31 26.5% 117 0.39(0.21-0.72) 0.001

Cataract blind

Unilateral blind due to cataract 148 37.4% 396 Reference

Bilateral blind due to cataract 31 32.3% 96 0.8(0.48-1.31) 0.35

Operation status of other eye

Operated 139 34.6% 401 Reference

Not operated 40 43.9% 91 1.48(0.9-2.4) 0.09

Cataract blindness by laterality

One eye Operated, other cataract blind 3 14.3% 21 Reference

Both eyes cataract blind 11 36.6% 30 3.47(0.73-22.03) 0.07

Outcome after other eye cataract surgery

<6/18 4 21.1% 19 Reference

>6/18 18 52.9% 34 4.21(1.02-20.58) 0.02

Medical treatment sought within last year

No 153 34.3% 446 Reference

Yes 26 56.5% 46 2.5(1.3-4.9) 0.003

Satisfaction with cataract surgery

Dissatisfied+ indifferent to outcome 1 20% 5 Reference

Satisfied 17 51.5% 33 4.25(0.35-221.3) 0.18
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