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CHAPTERS

PART A: This part presented the protocol of the research study approved by the
Faculty of Health Sciences Human Research Ethics Committee at the University of
Cape Town. The main purpose of this study was to evaluate cataract surgical

services in Madagascar to help guide the national eye health program.

PART B: Comprised of a structured literature review to provide the research with
organised information from reliable and relevant source through different database.
This study used different databases and articles were filtered using year of

publication and English language.

PART C: The main article of the research study; the methodology, results, discussion

and conclusion of the findings.

PART D: Comprised of supplementary tables, ophthalmic epidemiology instructions

and ethical approval letter
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PURPOSE OF THE STUDY

Broad objectives
The main purpose of this study was to evaluate cataract surgical services in

Madagascar to help guide the national eye health program

Specific objectives

1. To determine the cataract surgical rate in regional capitals/districts of
Madagascar in 2012

2. To assess pre- and post-operative visual outcomes of the cataract surgery
cases in regional capitals/districts of Madagascar in 2012

3. To assess cataract surgery distribution by sex in regional capitals/districts
of Madagascar in 2012
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BACKGROUND

Introduction

Cataract is the leading cause of blindness worldwide. It also represents the second
major cause of global visual impairment. A systematic review study for global visual
impairment observed that cataract is responsible for 51% of blindness and 43% of
visual impairment cases.! World Health Organization estimated that 39 million people
worldwide are blind and cataract still remains the leading cause of blindness in low and
middle incomes countries.? More recent study showed that the number of blind people
and visually impaired changed between 2010 and 2015 because of improved statistical
analysis and inclusion of precise data. Accordingly, there are 253 million visually
impaired people of whom 36 million are blind.? Cataract still remains the commonest

cause of avoidable blindness in the world.

Cataract in Africa

7.3 million blind people live in the African continent of which half of them are blind due to
cataract, which represents a significant public health problem." Therefore, planning for
its treatment is a priority of the VISION 2020 initiative to eliminate avoidable blindness
by the year 2020.* The number of individuals with cataract is likely to increase with
increasing population growth and life expectancy.

Cataract surgery is the only intervention in managing cataract patients. Cataract surgery

is aimed at restoring sight of the blind and visually impaired people as close as possible
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to normal. This is because cataract surgery improves the well-being of the patients as
patients experience a significant improvement in visual functioning and quality of life.>
Cataract Surgery Rate (CSR) is defined as the number of cataract surgeries that are
done per million populations per year. The African continent has the lowest CSR.® Most
studies have indicated that CSR in low-income countries is very low as compared to the
middle-income countries. However, Lewallen et al., (2010) found that CSR needs are
varied significantly in different sites and was lower in some areas than expected.*
Cataract surgical rate needed is not uniform across Africa and may depend on genetic
factors, migration of people across the continent, environmental factors or cultural
variations with diet transition and lifestyle changes as well as population structure.*

The study conducted in 2009 in Madagascar found that CSR for 2009 was very low at
363.7 Other studies in African countries observed an increase in CSR values since the
introduction of cataract surgery programs between 2002 and 2004 through improved
infrastructure and human resources for eye health as well as increased cataract
awareness. CSR had risen to 1583 from 644 in Kwale District in Kenya, and CSR of

1165 from 313 in Kilimanjaro Region in Tanzania.®

Literature review for cataract surgeries in developing countries for sex characteristics
using a meta-analysis of cataract survey found that the cataract surgical distribution
was 1.5 times higher for males than for females.® Among the cataract surgery patients
in their study, females were 0.67 times less likely to have had cataract surgery
compared to males. Lewallen & Courtright (2002) further suggested that prevalence of
cataract blindness would be reduced if females had received cataract surgery at the

same rate as males.®
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“The cataract surgery visual acuity outcome can be used as an indicator required by
ophthalmologists, to measure performance so as to monitor the quality of their
services”.'® According to the WHO, the visual acuity outcome can be assessed with
available correction (‘functioning vision’) or full spectacle correction (‘best vision’) at 6
weeks post-operatively.'” The WHO defines good outcome as post-operative VA of 6/6-
6/18 in >80% with available correction and >90 with best correction. The borderline
outcome as post-op VA of 6/24-6/60 in <15% with available correction and <5% with
best correction, and poor outcome as post-op VA of <6/60 in <5% with available
correction.™

In a study in Ghana of 1288 cataract surgeries performed, 283 had good post-operative
visual acuity outcomes (6/6-6/18) after 2 days and 528 after 30 days.'?> The outcome in
Ghana demonstrated a below WHO benchmark because the post-operative visual
acuity outcome was poor (VA <6/60) in 29.2% within 48 hours of surgery and 9.5% at 4-
6 weeks follow-up.'? Another study in Kenya showed that 82% of patients who
underwent cataract surgeries in Loresho achieved good post-operative uncorrected

visual acuity after 28 days.'3

Conclusion

Cataract surgery remains the only treatment for cataracts. Literature reviews in African
studies have shown that CSR has been low mostly with post-operative visual outcome

that does not meet WHO recommendations. However, social-economic factors, religious
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norms & values and other sectors influenced access and affordability of a cataract

surgery. Males had more cataract operated eyes compared to females.
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METHODOLOGY

Study design and data analysis

This was retrospective research study using existing data of the cataract surgeries done
between January 15t and December 315t, 2012 in 8 regional capitals of Madagascar.
Data was imported into Microsoft Excel 2007 and analyzed using STATA version 14.0
software. Data was analysed per region/district based on the capital where data was
collected. These include Ambanja, Anstiranana, Fiananstota, Fort Dauphin,

Moramanga, Morondova, Sambava, and Tulear.

The paired t-test was done using STATA 14.0 software to observe the hypothesis that
tells there was no mean difference between pre- and post-operative visual acuity thus
before and after cataract surgery. It was done in all categories with/without corrected
vision with respect to a day, data was collected. The post-operative visual acuity was
categorized based on follow up as follows; a day after cataract surgery, 7 days after
cataract surgery and 30 days after cataract surgery. The researcher used WHO cataract
surgery visual acuity category to assess the visual outcome after cataract surgery.
Blindness and visual impairment prevalence was calculated using the preoperative
visual acuity to find the magnitude of visual acuities that underwent cataract surgery and

contributed to burden of cataract blindness.

Cataract surgery distribution by sex was analysed using a frequency table using STATA
14.0 software and the output was imported into Microsoft Excel to produce visual

graphs to show the difference. The distribution by sex was analysed per region/district
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of Madagascar. Sex was categorized into male or female. Age was assembled into two

age categories; <49 yrs old and = 50 yrs old.

Study population

Cataract surgical data covered all individuals who underwent cataract surgery in 8
capitals of Madagascar in 2012 between January 15t and December 315t. Consent from
Madagascar government Ministry of Health was obtained by Kilimanjaro Center for

Community Ophthalmology.

Inclusion criteria

All cataract surgery cases done in 2012 between January 15t and December 315t in the 8

regional capitals were included for analysis.

Exclusion criteria

All cataract surgical cases that were not done in 2012 between January 1%t and

December 315t were excluded.

Data collection

Cataract surgical data collection was done by Kilimanjaro Center for Community

Ophthalmology (KCCO) in Madagascar in 2012 between January 1st and December
318t Kilimanjaro Center for Community Ophthalmology supports centers in regions of
Madagascar with satellite centers for cataract surgeries. Data was collected from 8

capitals that had cataract surgery supported by KCCO namely Ambanja, Moramanga,
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Sambava, Tulear, Anstiranana, Dauphin, Morondava, and Fianstrarana. Variables
collected were names, address, sex, age, month and day of operation, the operated

eye, pre- and post-operative visual acuity, and center where the operation was done.

Risks and discomfort

There was no any form of risk or discomfort because the study used secondary data.

Potential benefits

This was retrospective study in which the outcomes would guide and inform the policy

makers and/or implementers of the cataract surgery service program in Madagascar.

Informed consent

This study used secondary data, therefore, no informed consent was required. Data was

released from the Kilimanjaro Center for Community Ophthalmology.

Withholding information

Information was released to Kilimanjaro Center for Community Ophthalmology and

Madagascar government about the purpose of the research study.
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Privacy and Confidentiality

The dataset was kept in the researcher’s protected UCT student account and personal
computer. The student UCT account had a protected password that was accessed by

the researcher only. No name was used during analysis and dissemination of results.

SIGNIFICANCE OF THE STUDY

The results of this research study would inform the Ministry of Health of Madagascar to
develop proper planning and strategies to address cataract blindness in the country.
This information could be used to advocate for cataract surgery services as well as

address gender inequity.
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SUMMARY

Globally, there are 253 million visually impaired people of whom 36 million people are
blind and 217 million people have moderate to severe visual impairment. Cataract is the
leading cause of blindness globally and it is also considered to be a second leading cause
of visual impairment in the world.

In Africa, there are an increasing number of blind people due to cataract estimated at
600,000 cases every year. In Sub-Saharan Africa, CSR was much lower than the
recommended CSR of 2000. However, other studies suggested that the needed CSR
target for Sub-Saharan Africa may depend on genetic factors, migration of people across
the continent, environmental factors or cultural variations, which is not uniform across
Africa. It was further suggested that CSR is closely linked to cataract surgery affordability
that depends on someone’s financial muscle to pay the cost of a cataract surgery.
Literature review on visual outcome of cataract surgery showed that most of the
postoperative visual outcome does not match the recommended WHO visual acuity
outcome after cataract surgery with available correction (‘functioning vision’) or full
spectacle correction (‘best vision’).

Distribution of cataract surgery by sex demonstrated that males were more likely to have

had their eyes operated due to cataract than females.
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THE AIM OF LITERATURE REVIEW

The purpose of a literature review was to extract relevant information from different
studies that explained the variation of post-operative visual outcome, Cataract Surgery

Rate, distribution of cataract surgery by sex.

STUDY QUESTION

What was the CSR in the studies searched?
What was the visual acuity outcome after cataract surgery?

What was the cataract surgery distribution by sex?

LITERATURE SEARCH STRATEGY

Studies that aimed at cataract surgery rate, post-operative visual outcome for cataract
surgery and proportion of sex distribution were included in the search strategy. The
search was done using the following PubMed database, Hinari, database, Google Scholar
and Scopus. Articles were filtered using year of publication and English language was

used to filter the publications.

Keywords: Cataract Surgical Rate, Visual acuity outcome, blindness, visual impairment,
sex distribution.
« Cataract surgical rate; terms searched (Cataract surgical rate, post-operative
outcome, CSR in Africa, CSR worldwide, CSR in Sub-Saharan Africa
» Visual acuity outcome; terms searched (visual acuity after cataract surgery, ,

cataract pre-operative visual acuity, cataract post-operative visual outcome)
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* Blindness; terms searched (global blindness, cataract blindness, cataract
blindness in Africa)

* Visual Impairment; terms searched (global visual impairment, Africa visual
impairment)
Sex distribution; terms searched (cataract surgery distribution by sex, cataract

surgery distribution by sex, cataract surgery distribution by gender)

LITERATURE REVIEW

Blindness and Visual Impairment

World Health Organisation defined blindness and low vision as “Presenting Visual Acuity
(PVA) of less than 3/60 in the better eye and PVA of less than 6/18 but not less than 3/60
in the better eye”."

The statistical study showed that the number of blind people and visually impaired had
changed between 2010 and 2015 with improved statistical analysis and inclusion of
precise data. There are 253 million visually impaired people of whom 36 million people
are blind and 217 million people have moderate to severe visual impairment.? However,
the global visual impairment figures were slightly higher than the estimated figures.? The
figures were slight different because of the change in data availability, affordability and
accessibility of eye care services since the implementation of VISION 2020 programmes
in elimination of avoidable blindness. Data from population based studies provided more

accurate estimates than the projected estimates.
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Cataract Blindness

Cataract can be defined as the clouding part of the crystalline lens because of age related
condition and this causes blurred vision. “Cataract surgery is a successful, cost effective

intervention”.4°

Worldwide Cataract Blindness

Cataract is globally the first and second leading cause of blindness and visual impairment
respectively. A systematic review study for global estimates of visual impairment found
that cataract blindness is estimated at 51% and visual impairment at 43%.2 According to
the World Health Organization (WHO), “39 million people worldwide were blind”.¢ Cataract

treatment is believed to be surgical process only.

Cataract blindness in Africa

7.3 million blind people live in African continent of which half of them are blind due to
cataract.?® Therefore, planning for its treatment is a priority of the VISION 2020 initiative
to eliminate avoidable blindness by the year 2020.” World Health Organisation (WHO)
Global initiative further concluded that cataract is, therefore, a significant public health
problem.

A case-control study on relationship between poverty and visual impairment from cataract
in Kenya and Bangladesh supported Pascolini & Mariotti study that cataract accounts for

about half of blindness in a low income country and has a major impact on poverty.8?
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Cataract Surgical Rate (CSR)

“Cataract Surgery Rate which is defined as the number of cataract surgeries per million
people per year, is a critical index used to show that cataract blindness is being
eliminated; the rate is higher in well-developed countries, while it is still very low in some
parts of Africa and Asia”.3 CSR is used as an indicator to measure the progress of cataract
surgery services in a country or continent. This can be related to its acceptability by the
society, accessibility, and how affordable cataract is on to the community.'® Shaheer &
Courtright (2016) observed the lowest CSR to be in African continent.’ However, CSR
needs to be varied significantly in different sites and was lower in some than expected.’
The same study suggested that CSR may depend on migration of people across the
continent, environmental factors, cultural variations and lifestyle of which it is not uniform
across Africa. It was further suggested that CSR is closely linked to individual’s financial
muscle to pay the cost of a cataract surgery. A study in Madagascar found a low CSR of
363 in 2009.'2 Several studies in African countries observed an increase of CSR since
the introduction of cataract surgery programs between 2002 and 2004 that boost
infrastructure and cataract awareness. CSR had risen to 1583 from 644 in Kwale District

in Kenya, and CSR of 1165 from 313 in Kilimanjaro Region in Tanzania.'3

Visual Acuity Outcome

Post-operative cataract surgery visual acuity is used as an indicator required by cataract
surgeons or ophthalmologists to measure performance in monitoring the quality of their
services.™ According to World Health Organisation (WHO), the post-operative visual

acuity outcome can be assessed with available correction (‘functioning vision’) or full
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spectacle correction (‘best vision’). The World Health Organisation (WHO) defines good
outcome as post-operative VA of 6/66/18 in >80% with available correction and >90 with
best correction. The borderline outcome as post-op VA of 6/24-6/60 in <15% with
available correction and <5% with best correction, and poor outcome as post-op VA of
<6/60 in <5% with available correction.’®

An evaluation of cataract surgery outcome in Western Nigeria found that 58% of the
participants were blind before surgery and 6.3% remained blind after cataract surgery
was done. It was further observed that 47.5% had good visual outcome with best
correction, 37.6% had moderate visual outcome with best correction and 155 had poor
visual outcome with best correction.™

A survey in Ghana that had 1288 cataract surgeries within a 3-year-period found that 283
cataract surgeries had good post-operative visual acuity outcome (6/6-6/18) after 2 days
and 528 cataract surgeries had good post-operative visual acuity outcome after 30 days.®
This study demonstrated a below WHO visual acuity benchmark with poor VA within 48
hours of surgery and 4-6 weeks follow up.'® Another study in Kenya showed that 81.8%
of patients who underwent cataract surgeries in Loresho achieved a good post-operative

uncorrected visual acuity after 28 days with VA of 6/18 and better."”

Distribution by sex

A meta-analysis study in 2001 demonstrated that women constituted almost two-thirds of
the world’s blind."™ Women in most developing countries, did not have access to cataract
surgical services the same way as men did. A systematic review study by Lewallen et al.,
(2009) showed unequal distribution of cataract surgery by gender; women in developing

countries were less likely to have cataract surgeries as compared to men.2° “Men were
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1.71 times (95% CI 1.48 to 1.97) more likely to have cataract surgery than women”."9 It
was suggested that gender inequality may have played a role in lowering the cataract sex

coverage in women.

A RAAB survey in Bangladesh found a higher sex distribution for males than females with
a proportion of 76.6% and 64.3% respectively.?° Studies in developing countries for sex
characteristics of cataract survey demonstrated that males were 1.5 times more likely to
have cataract surgery compared to females.?! In this study females were 0.67 times less
likely to have had cataract surgery compared to males. Despite their low distribution, there
was evidence of a cataract blindness prevalence reduction if females had received more
cataract surgeries the same way males received their cataract surgeries.?"

A Western Nigeria study on evaluation of cataract surgery outcome of 283 participants
demonstrated that males had more access to cataract surgery services than females with
proportion of 60% and 40% for males and females respectively, giving a male to female
ratio of 1.4:1."* Women were less likely to receive surgery than men.?? Men had more
cataract operated eyes than females with a proportion of 40.9% for men and 31.7% for

females.?2
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ABSTRACT

Objective: The main purpose of this study was to evaluate cataract surgical services in
Madagascar to help guide the national eye health program.

Methods: A retrospective study that used cataract surgical data collected between
January 15t and December 31%t, 2012 in 8 regional capitals (districts) of Madagascar.
1072 cataract operated eyes from 8 regional capitals supported by Kilimanjaro Centre for

Community Ophthalmology (KCCO) satellite centers were analysed.

Results: The study findings demonstrated a borderline post-operative visual acuity
outcome after 24 hours but showed visual improvements 4 weeks after follow up. Males
were more likely to have cataract surgeries compared to females. The cataract surgery

rate (CSR) was 1467 in 8 regional capitals of Madagascar.

Conclusion: This study demonstrated unequal distribution of cataract surgical services in
Madagascar. Therefore, the findings of this study could be used to advocate for equitable

provision of cataract surgery across all regions in Madagascar.

Keywords: Cataract, visual acuity outcome, cataract surgery distribution by sex, cataract
surgical rate, Madagascar.
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INTRODUCTION

Globally, there are 253 million people with visual impairment of whom 36 million are blind
and 217 million people have moderate to severe visual impairment.! It was further
suggested that Cataract is responsible for 33% of blindness and 18% of Visual
Impairments globally; however, studies have observed that having access to good quality
eye health services is a key determinant of avoidable vision loss due to cataract.? “The
World Health Organisation (WHO) and the International Agency for the Prevention of
Blindness (IAPB) was the first global effort to eliminate blindness from avoidable causes,
including cataract which can only be treated surgically”.3

“7.3 million blind people live in African continent of which half of them are blind due to
cataract”.# Individuals with cataract are likely to increase with increased life expectancy
and rapid population growth. However, cataract can manifest across one’s lifespan but
the backlog and new cases for cataract rise with increasing age.®

Even though studies in some Asian and South American populations indicate a higher
cataract prevalence, the studies still showed that their cataract prevalence were on
average lower than Africa”.®

Cataract Surgery Rate (CSR) is a key indicator of eye care services to show that cataract
blindness is being eliminated. “CSR is an internationally recognized measure of cataract
surgery service activity and an indicator of the availability and acceptability of the service
to the population”.” In a well developed countries, CSR ranges between 4000 and 6000
cataract surgeries.® And it is lower in many developing countries in Africa and Asia

between 500 and 2000.° “The CSR is closely related to an individual’s financial ability to
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afford cataract surgery”.’® However, in most African countries, CSR remains the lowest
regardless of financial ability to afford the surgery.’ CSR needs to be varied significantly
in different sites and was lower in some than expected.'> Successful cataract surgery
programmes that uses specialist in identifying individuals to undergo cataract surgery are
mostly linked with the community based and hospital based services that provide cataract
surgery service.’?

Proportion of blindness presenting with visual acuity <3/60 in better eye due to cataract
ranged between 21% and 67% in SSA countries from a systematic review of population
based studies published between 2000 and 2012."

This manuscript focused on CSR and the visual acuity outcome of cataract surgery to see
the proportion of operated eyes that were able to achieve very good visual outcome. And
it will also provide a statistical coverage for gender and age against the cataract operated

eyes.
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MATERIALS AND METHODS

Study Design

This was a retrospective study using existing data of the cataract surgeries done in 2012

between January 1st and December 315t in the district/regional capitals of Madagascar.

Study population

This study covered all individuals who underwent cataract surgery in 8 regional
capitals/districts of Madagascar in 2012 between January 1st and December 315t There
were 1072 cataract operated eyes in 8 districts/regions of Madagascar in 2012 between
January 1st and December 318t The total population across all 8 regional capitals of

Madagascar were 730,764.

Data collection

Data was collected in 2012 from January 15t to December 313t from 8 districts/regional
capitals of Madagascar that had cataract surgery by KCCO-supported projects namely in
Ambanja, Moramanga, Sambava, Tulear, Anstiranana, Dauphin, Morondava, and
Fianstrarana. Variables collected were names, address, sex, age, month and day of
operation, the operated eye, pre-and post-operative visual acuity, census, and center

where the operation was done.
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Inclusion and Exclusion criteria

This study only included all cataract eyes that were operated in 2012 between January

1st and December 315t in 8 regional capitals/districts of Madagascar.

Statistical analysis

Data was imported into STATA version14.0 and Microsoft Excel 2007 for analysis.
To observe the number of cataract operations per million populations per year, data was
assembled per district/regional capitals of Madagascar and then assessed the cataract

surgeries against the district/regional capital populations by a million to give us CSR.

CSR = number of operated eyes
regional capital total population X Million population

Descriptive analysis was done for post-operative visual acuity with respect to preoperative
visual acuity. Hypothesis testing was done for visual acuity to find out if there is a
significant mean difference between paired observation before and after cataract surgery.
This was done using paired t-test analysis and the probability p-value of less than 0.05
was set as significant level.

Pre-operative visual acuity across the regional capitals was categorized as Normal visual
acuity, visual impairment and blindness. Visual acuity of 6/6-6/18 as normal visual acuity,
<6/18-3/60 as visual impairment and <3/60 as blindness.

To find post-operative visual acuity that were recorded after 24hrs, 7 days with or without

correction and after 30 days, data was entered into STATA 14 software to help in
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extracting information for each district. Different post-operative visual acuities were
merged together into a single category using a software namely STATA 14.0 version and
categorize visual acuity as per (WHO) visual acuity assessment as follows; 6/6-6/18 as
normal VA, <6/18-6/60 as borderline and <6/60-PL as poor. No Perception of Light (NPL)
status not included in VA category because no participant had NPL status

The table 1 below shows post-operative visual acuity assessment

Table 1 post-operative visual acuity

VA TYPE RESULT DAY 1 POST-OP 30 DAYS POST-OP

6/6-6/18 Good

40% +
<6/18-6/60 WIS 50% 10%

<6/60 Poor 10% (5% due to surgical 5%
complications)

Cataract surgery distribution by sex was analysed through descriptive analysis using
Stata 14.0 software. Then STATA output findings were then imported into Microsoft Excel
to produce visible graphs to appreciate the difference. Sex was categorized into male or

female. Age was assembled into age categories as follows; < 49 years and 250 years.
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RESULTS

A total of 1087 cataract operated eyes were registered between January 1st and
December 315t in 2012 in 8 regional capitals of Madagascar from a total population of

730,674 people.

Cataract surgical rate (CSR)

Ambanja regional capital had a higher population of 190435 people compared to other
regional capitals followed by Fianaranstoa with 167227 populations. Moramanga regional
capital had the least number of populations.

The population size for each regional capital of Madagascar were shown figure 1.

Fianaranstoa [ 190318
Anstiranana I 115015

Fort Dauphin [N 45141

Morondava [N 36303

Moramanga [N 29212

Regional capitals

Turear [N 115319
Sambava [N 31522

Ambanja | 190435

0 20000 40000 60000 80000 100000 120000 140000 160000 180000 200000

Population size

Figure 1: Showing the population size
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Figure 2 shows the number of cataract operated eyes for each regional capital of

Madagascar to calculate the CSR.
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Figure 2: showing number of cataract operated eyes

Ambanja regional capital had the highest number of cataract operated eyes with 253
cataract operated eyes followed by Sambava regional capital with 228 cataract operated

eyes. Fianaranstoa regional capital had the lowest number of cataract operated eyes.
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CSR results

Sambava regional capital had the highest CSR with 7233 followed by Fort Dauphin with

CSR of 2747 and Fianaranstoa regional capital had the least CSR of 26.

CSR was calculated with respect to the regional capital population and the number of

cataract operated eyes.
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3000

CATARACT SURGERY RATE

2000

1000

Ambanja Sambava Turear Moramanga Morondava Fort Dauphin Anstiranana Fianaranstoa
REGIONAL CAPITALS

Figure 3: CSR across regional capitals

Table 1 shows us the distribution of cataract operated eyes and the population of each
regional capital of Madagascar. The last column shows the calculated CSR and the last

row shows the final CSR of all 8 regional capitals in Madagascar.
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Table 1: Cataract surgery rate

Regional capitals Cataract operated Total population

eyes
(Districts)
Ambanja 253 190435 1329
Anstiranana 191 115015 1661
Fort Dauphin 124 45141 2747
Fianaranstoa 5 19318 26
Sambava 228 31522 7233
Tureal 162 115319 1405
Moramanga 16 29212 548
Morondava 93 36803 2527
Total 1072 730674 1467

Visual Acuity Outcome

There were 1087 recorded visual acuities for cataract surgery. However, there were no
participants with normal visual acuity before surgery. Figure 4 shows that visually
impaired category registered 233 cataracts and the blindness category registered 854

cataracts for cataract surgery.
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Figure 4: showing pre-operative visual acuity cataract eyes

Table 2 below shows significant change for pre- and post- operative visual outcome
across all the days the visual outcome was recorded. The confidence intervals were so

narrow showing precision of the result.

Table 2: Description of variables

VARIABLE Surgeries MEAN 95% CI P VALUE
DIFFERENCE
24 hr 703 10.9 102 - 117 0.00013
7 days uncorrected 1000 12.5 11.8 - 13.1 0.00023
7 days corrected 1005 12.4 11.7 - 13.1 0.00034
30 days uncorrected 965 11.4 10.7 - 121 0.000057

Table 3 shows the transition of visual acuity outcome recorded after surgery from day 1

without refraction, day 7 thus with or without refraction and day 30 without refraction.
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Table 3: Post-operative visual acuity transition

Regional VA Uncorrected Uncorrected Corrected Uncorrected
capitals category ||vision at 24 vision at day 7 || vision at day 7 || vision at day 30
hours
Cases  Percent]] Cases Percent]] Cases Percent]] Cases Percent
Ambanija Good 248  97% 248 97% 248  97%
Borderline 8 3% 8 3% 8 3%
Anstiranana | Good 66 35% 166 87% 190 99% 187 98%
Borderlinge]] 125 65% 25 13% 1 1% 4 2%
Fianaranstoa | Good 1 20% 2 40% 2 40%
Borderline|] 1 20% 2 40% 3 60% 3 60%
Poor 4 80% 2 40%
Fort Good 1 1% 33 27% 87 70% 124 100%
Dauphin
Borderline]] 90 72% 90 73% 37 30%
Poor 33 27%
Moramanga | Good 6 28% 13 82%
Borderline|] 9 56% 2 13%
Poor 1 6% 1 6%
Morondava | Good 68 73% 74 80% 55 59% 73 78%
Borderline]] 25 27% 19 20% 38 41% 20 22%
Sambava Good 228 100% || 133 58% 189 83% 145 64%
Borderline 77 34% 8 4% 38 17%
Poor 18 8% 31 14% 45 19%
Tureal Good 171 100% || 66 39% 121 71% 152 89%
Borderline 94 55% 40 23% 11 6%
Poor 11 6% 10 6% 8 5%
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Post-operative visual acuity outcome across regional capitals shows improved visual
acuity with a series of follow up. However, post-operative visual acuity outcome was

borderline at 24 hours.

Distribution by sex

The number of cataract operated eyes by sex shows that cataract surgery distribution
varied with the regional capital and there was no uniform distribution of sex across the

regional capitals.

Table 5: Cataract surgery distribution by sex

134 89 1 70 8 59 117 82

119 102 4 54 8 34 111 80

However, the number of cataract operated eyes in some regional capitals were
insufficient to make the difference and compare with other regional capitals. Only in
Sambava and Ambanja region had more cataract operated eyes compared to other
regions. Comparison would not make sense with a district that 5 cataract operated eyes.
Male to female ratio is approximately 1:1 in 6 regional capitals, however, in Fianaranstroa,

the ratio was 4:1 with female having more cataract operated eyes.
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DISCUSSION

The prevalence of blindness due to cataract increases with age.’ It is quite reasonable
to see that the majority of the cataract operated eyes were found in age group above 50
years old with the mean age of 52 for cataract operated eyes. CSR in regional capitals
of Madagascar varied with the population as table 2 showed different CSR across the
region capitals. In some regional capitals it exceeded the WHO benchmark of 2000 per
million populations per year. However, the overall CSR was below the WHO benchmark.
This could have happened in such way depending on some factors that could lead to poor
access of cataract services in some regional capitals. Distance travelled to surgical
center, lack of awareness and cost of surgery could also contribute to lower CSR."® A
previous study in Anstiranana region in 2010 compared CSR in remote and urban areas;
CSR was lower in a remote district of Manapotsy (CSR 35) as compared to urban district
of Toamasina (CSR 750)." This research study looked at 8 regional capitals of
Madagascar and observed a CSR in total. However, figure 3 showed that 3 out of the 8
regional capitals produced good CSR. And the results of this CSR analysis are quite
similar to those from other RAAB surveys in eastern Africa.’® The population under study
was sufficient to make plan for CSR programs in Madagascar. In 8 regional capitals, there
were 730,674 people of which 1087 cataract surgeries were done in 2012. The sample
size was enough and population estimate was accurate because it was the updated 2012
census of regional capitals. The population estimate could not affect the CSR findings of

this study in the population estimate data were to change because the estimate accurate.
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The study used cataract surgery data from satellite cataract surgical centers supported
by Kilimanjaro Center for Community Ophthalmology (KCCO). This research study was
limited to data accessed from KCCO centers only and this could affect external validity of
the study findings because the study could not have access to data from other private
hospitals or any public hospitals not supported by KCCO. However, findings from this
study could still be used for the management and strategic plan for cataract services
because the data gathered was sufficient enough to infer and make use of the information.
Sample size under this study was adequate to represent the entire population of the
regional capitals.

Many retrospective cataract studies were conducted on post-operative visual acuity
outcome after cataract programmes were initiated in most African countries.’® Pre-
operative visual acuity of other studies is similar to this study. Majority of the patients seek
medical service at the hospital when they are already blind or severe visually impaired.
This is the reason why most studies have a poor pre- operative visual acuity. It was also
observed that patients accepted cataract surgery when visual acuity is less than 6/60 in
either eye as compared to European countries where they seek early medical attention.0
The findings of this study have demonstrated a borderline visual acuity 24hrs after
cataract surgery except in 3 regional capitals as shown in table 4. However, visual acuity
was good on day 30 as recorded after 4 weeks of follow up.

In this study, males had more cataract operated eyes in this study compared to females
across all regional capitals. However, distribution by sex was different in regional capitals
because in 2 out of 8 regional capitals; females had more cataract operated eyes

compared to males. We also note that in these 2 regional capitals, female had more
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cataract operated eyes in the age group of less than 50 years old. It may also happen
that girls or women empowerment campaign could have been progressing well in the 2
region capitals and it was well accepted. Research studies recommend that if females get
more access to cataract service usage, it may boost the fight in elimination of blindness

and visually impairment.2' 22

CONCLUSION

This study demonstrated low CSR in most of the regional capitals and that there is a need
for cataract program planners to put strategic plans on how to increase the uptake of
cataract surgeries in Madagascar. This study has shown unequal distribution of cataract
surgical services as evidenced with CSR outcome across the regional capitals in
Madagascar. Cataract surgery programs need to be intensified in these regional capitals
of Madagascar and reach the rural masses that have no access to cataract surgery
services to improve the cataract service delivery. Setting up satellite cataract clinics and
outreach cataract services will help to increase the surgery uptake and improve CSR.

To maintain and improve the visual acuity outcome standard, the cataract planners need
to introduce cataract surgical outcome self-monitoring forms for surgeons to assess

themselves how effective the cataract surgery was and find a way to make it better.
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Supplementary table and figure

Pre-operative visual acuity table

Pre-op VA # of cases Percent
Visual Impaired 233 21.4%
Blindness 854 78.6%
Total 1087
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INSTRUCTIONS FOR AUTHORS

Ophthalmic Epidemiology

Official journal of the International Society of Geographic and Epidemiologic
Ophthalmology (ISGEOQO)

ISSN: 0928-6586 (Print), 1744-5086 (Online)

Publication Frequency: 6 issues per year

Instructions for authors

Thank you for choosing to submit your paper to us. These instructions will ensure we
have everything required so your paper can move through peer review, production and
publication smoothly. Please take the time to read them and follow the instructions as
closely as possible.

Author Services

Should you have any queries, please visit our Author Services website or contact us at
authorqueries@tandf.co.uk.

This journal uses ScholarOne Manuscripts (previously Manuscript Central) to peer
review manuscript submissions. Please read the guide for ScholarOne authors before
making a submission. Complete guidelines for preparing and submitting your
manuscript to this journal are provided below.

Instructions for Authors

All submissions should be submitted at http://mc.manuscriptcentral.com/nope

All submissions should be typewritten, double spaced, with consecutively numbered

pages.
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http://mc.manuscriptcentral.com/nope

All abbreviations/acronyms must be defined at first use in abstract, again at first use in
the text and in each and every table or figure, regardless of redundancy

Publishing Ethics

The Editors and Taylor & Francis Group are committed to the highest academic,
professional, legal, and ethical standards in publishing work in this journal. To this end,
we have adopted a set of guidelines, to which all submitting authors are expected to
adhere, to assure integrity and ethical publishing for authors, reviewers, and editors.
Taylor & Francis is a member of the Committee of Publications Ethics (COPE). COPE
aims to provide a forum for publishers and editors of scientific journals to discuss issues
relating to the integrity of their work, including conflicts of interest, falsification and
fabrication of data, plagiarism, unethical experimentation, inadequate subject consent,
and authorship disputes. For more information on COPE please Vvisit
http://publicationethics.org.

The following are the files need to make your online submission complete:

I. MANUSCRIPT FILE

1. Cover page —

a) list the title of your submission — no abbreviations or acronyms

b) list all authors in publication order and related affiliations,

c) indicate who is the corresponding author and contact information (especially email),
d) financial support — list all financial support

e) list any proprietary interests or conflicts of interest for any and all authors related to
this submission. If none, please state: None of the authors have any proprietary

interests or conflicts of interest related to this submission.
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f) Statement that this submission has not been published anywhere previously and that
it is not simultaneously being considered for any other publication.

g) supply a running head - a shortened version of title, not to exceed 50 characters

2. Abstract — start on new page — not to exceed 250 words, define all abbreviations or
acronyms used at first use, formatted into the following four sections:

a) Purpose,

b) Methods

c) Results

d) Conclusion

3. Text — start on new page, should not exceed 4,000 words - define all abbreviations
and acronyms at first use (even if previously defined in abstract) and should be divided
into the following 5 sections:

a) Introduction,

b) Materials and Methods — should include a statement regarding adherence to the
guidelines of the Declaration of Helsinki as well as advising the name of the institution
that granted the Institutional Review Board approval

c) Results,

d) Discussion,

e) References — cite in the text as superscript, consecutively as they appear in the text.
Abstracts should be cited parenthetically within the text as well as any personal
communication or unpublished data. Only published and accepted (in press) articles

can be cited. Submitted articles are not citable.
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4. References - Cite in the text by reference number. The references should be
numbered consecutively as they occur in the text. Prepare a numbered reference list.
Abstracts and articles submitted or in press are not proper references. These should be
listed as personal communication. Examples:

Journal: Mohney BG, Robertson DM, Schomberg PJ. Second nonocular tumors in
survivors of heritable retinoblastoma and prior radiation therapy. Am J Ophthalmol.
1998; 126(2):269-277.

Book: Raven JC, Court JH, Raven J. Manual for Raven' Progressive Matrices and
Vocabulary Scales. London: H.K. Lewis & Co. Ltd., 1986.

Il. Tables and Figures: Tables and figures should not be embedded in the text, but
should be included as separate sheets or files. A short descriptive title should appear
above each table with a clear legend and any footnotes suitably identified below. All
units must be included. Figures should be completely labelled, taking into account
necessary size reduction.

Captions should be typed, double-spaced, on a separate sheet. All original figures
should be clearly marked with the number, author’s name, and top edge indicated.

[lI. Nlustrations: lllustrations submitted (line drawings, halftones, photos,
photomicrographs, etc.) should be clean originals or digital files. Digital files are
recommended for highest quality reproduction and should follow these guidelines:

(1 300 dpi or higher

[1 sized to fit on journal page

00 EPS, TIFF, or PSD format only

[ submitted as separate files, not embedded in text files
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Color Reproduction: Color art will be reproduced in color in the online publication at no
additional cost to the author. Color illustrations will also be considered for print
publication; however, the author will be required to bear the full cost involved in color art
reproduction.

Please note that color reprints can only be ordered if print reproduction costs are paid.
Print Rates: $900 for the first page of color; $450 per page for the next three pages of
color. A custom quote will be provided for articles with more than four pages of color. Art
not supplied at a minimum of 300 dpi will not be considered for print.

IV. COPYRIGHT FORM(s) — available upon article acceptance

It is a condition of publication that authors assign copyright or license the publication
rights of the contents of their articles, including abstracts, to Taylor and Francis. This
enables full copyright protection and dissemination of the article and the Journal, to the
widest possible readership in electronic and print formats. A document to verify this will
be sent upon acceptance for publication. This document should be signed by the
corresponding author and returned to the publisher for archiving.

V. ACKNOWLEDGMENTS: The journal will print acknowledgements if requested by
authors, please do not confuse this with financial support. It is requested that these are
kept to a minimum. If you wish to acknowledge those who reviewed, discussed,
translated references, provided extensive statistical assistance, or provided essential
tissue, equipment, or other materials without which the study could not have been
completed, written permission from the person being acknowledged is required.

OTHER GENERAL INFORMATION:
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Submission of a review article needs approval from the Editor-in-Chief prior to
submission.

Permissions: Authors are responsible for obtaining permission to reproduce
copyrighted material from other sources and are required to sign an agreement for the
transfer of copyright to the publisher. As an author you are required to secure
permission if you want to reproduce any figure, table or extract text from any other
source. This applies to direct reproduction as well as "derivative reproduction” (where
you have created a new figure or table which derives substantially from a copyrighted
source).

Page Proofs: All proofs must be corrected and returned to the publisher within 48 hours
of receipt. If the manuscript is not returned within the allotted time, the editor will
proofread the article and it will be printed per the editor’s instruction. Only correction of
typographical errors is permitted.

Complimentary Policy and Reprints: Authors for whom we receive a valid email
address will be provided an opportunity to purchase reprints of individual articles, or
copies of the complete print issue. These authors will also be given complimentary
access to their final article on Taylor & Francis Online.

SUBMISSION PROCESS:

1. LOG IN AT: http://mc.manuscriptcentral.com/nope

2. REGISTER AS AUTHOR - be sure you are not already in the system

3. SELECT TYPE OF MANUSCRIPT

4. SUPPLY TITLE OF MANUSCRIPT

5. ABSTRACT: Copy and paste your abstract from your manuscript file

PART D: APPENDICES Page 8



6. KEYWORDS: Supply minimum of 5 key words for your submission

7. AUTHORS: enter the names and information of all authors

8. REVIEWERS: You can indicate the names of persons you prefer to or not to review
your submission. This is considered but not guaranteed.

9. DETAILS AND COMMENTS: You must answer certain mandatory questions

Number of figures in your submission

Number of color figures

Number of tables

Number of words

Consent to pay for color figures

Confirm that the manuscript has been submitted solely to this journal and is not
published, in press, or submitted elsewhere

Confirm that all the research meets the ethical guidelines, including adherence to the
legal requirements of the study country and that a statement is included the manuscript
regarding IRB approval is required.

Confirm any potential conflict of interests

Confirm you are aware of copyright issues

10. UPLOAD FILES: manuscript: including cover page, abstract text and references,
tables and each figure

11 REVIEW that these are the correct files etc.

12. SUBMIT

Open Access
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Articles are eligible for Open Access. Electing this option allows the article to be made
freely available online under a Creative Commons License. Authors of accepted papers
will have the opportunity to purchase open access at proofs stage.

Please note: This option is separate from Taylor and Francis's NIH Fund policy.

NIH Research Policy

NIH policy: NIH-funded authors must submit to PMC, or have submitted on their behalf,
at the point of acceptance, their peer-reviewed author manuscripts, to appear on PMC
no later than 12 months after final publication.

In consideration of the National Institutes of Health (NIH) Public and Open Access
Policies, the Taylor and Francis journals group acknowledges that the broad and open
dissemination of NIH -funded research results can benefit future scientific and medical
research.

As part of our author services program, Taylor and Francis will assist authors in
depositing to PubMed Central (PMC) author manuscripts reporting NIH funded
research, on specific request by the author. Upon this request, Taylor and

Francis will deliver to PMC the final peer-reviewed manuscript, which was accepted for
publication and that reflects any author-agreed changes made in response to the peer
review. We will also authorize the manuscript’s public access posting 12 months (NIH)
after initial publication in print or electronic form (whichever is sooner).

Following the deposit, authors will receive further communications from the NIH
Manuscript Submission System with respect to the submission.

Authors wishing to submit their funded work to PMC themselves are welcome to do so

providing they follow the terms stated — submitting only the final peer-reviewed
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manuscript which was accepted for publication (this manuscript must not be altered by
Publisher's copyediting and typesetting services) and stating the 12 month (NIH)
embargo period after final publication.

Please note that authors should not deposit post-print manuscripts directly to PMC or
other third party sites for any systematic external distribution by a third party (e.g., to a
listserv or database connected to a public access server). All authors must comply with
our editorial polices.

CrossCheck

Please note that your paper may be sent to CrossCheck for a plagiarism check

Ethical approval letter
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MINISTRY OF PUBLIC HEALTH Antananarivole | 0 DEC 2016

DIRECTION OF PARTNERSHIP THE DIRECTOR OF PARTNERSHIP
-------------- NATIONAL EYE COORDINATOR

o T4
N° = @+ /16- MSANP/DP to

PROFESSOR Paul COURTRIGHT
Kilimanjaro Centre for Community
Ophthalmology
Division of Ophthalmology
University of Cape Town

Subject : Authorization

Dear Professor Courtright,

The Kilimanjaro Centre for Community Ophthalmology (KCCO) was supporting the Ministry of
Health and three centres in Madagascar over the past few years in delivering cataract surgical
services and it would be important to be able to reflect on their productivity, compared to the rest
of the eye units also whether they have better gender equity. There is a desire to analyse data in
terms of type of cataract surgeries done and post-operative visual outcome to draw learnings to
inform the national eye health programme to achieve better understanding of the cataract
situation and allow for evidence based planning.

With this letter we are approving the use of the data on cataract surgeries (with no details to
identify patients involved) for analysis by Eric Ndaule (UCT Masters student) under the
supervision of Dr. Amir Bedri Kello to carry out this analysis.

We are grateful for the collaboration and look forward to working with Eric Ndaule and you on
the project.

Sincerely,






