An-Najah National University

Faculty of Graduate Studies

CATARACT SURGERY RATE EYE CARE
CENTERS IN THE OCCUPIED PALESTINE:
A RETROSPECTIVE STUDY

By
Ru’a Fayez Rabbaa

Supervisor

Dr. Hala Allabadi

This Thesis is Submitted in Partial Fulfillment of the Requirements for the Degree of
Master of Public Health, Faculty of Graduate Studies, An-Najah National University,
Nablus - Palestine.

2022



CATARACT SURGERY RATE EYE CARE
CENTERS IN THE OCCUPIED PALESTINE:
A RETROSPECTIVE STUDY

By

Ru’a Fayez Rabbaa

This Thesis was Defended Successfully on 27/07/2022 and approved by

Dr. Hala Allabadi /@ﬂj

Supervisor é/ﬂéﬁat}’l%

Dr. Yazan Gammoh %MVW

External Examiner Signature
P

Dr. Zaher Nazzal l< jL)/ 67?

)
Internal Examiner ,W"’



Dedication

To my wonderful mum and dad, for their endless real love, real support, much trust and
giving. Even universities cannot teach me what you have taught me, | am at a loss for
words to express my affection and gratitude. It is all because to you that I am where | am
today.

To my amazing and real sisters and friends who believed in me and gave me such real
love, | am grateful that we can share good and bad things and moments without fair of
being judged.

To the joyful times spent with my friends in the family.

To all of the real things in my life, | dedicate this thesis



Acknowledgements

First, I thank God for giving me everything i asked for, and even a lot of blessings that i
did not ask. For giving me this opportunity to achieve this work, for his endless giving, I
thank God.

Thanks to Ophthalmologists, Cataract Surgeons, Nurses, and Ophthalmology surgical

hospitals mangers for their support and participation in this study.
To all hospital Optometrists for their assistance in facilitating data collection.

I would like to thank my statistical advisor Hala Al-Labadi, PhD for her advice and
guidance. Moreover, | would like to express my sincere gratitude to my advisor Liana
Al- Labadi, OD for the support of my study and related research, for her patience,

motivation, guidance and knowledge.
To Shatha and Rahaf for filling in for me at work while i was away.

Special thanks to DR. Yousef Al Shanti for his assistance with the proposal.



Declaration

I, the undersigned, declare that I submitted the thesis entitled:

CATARACT SURGERY RATE EYE CARE CENTERS IN THE OCCUPIED
PALESTINE: A RETROSPECTIVE STUDY

I declare that the work provided in this thesis, unless otherwise referenced, is the

researcher’s own work, and has not been submitted elsewhere for any other degree or

qualification.

Student's Name: AV RO IR Y
A S

Signature: D

Date: 13 13- 2222




List of Contents

[ TTo [ Tox= 11 o] o [P OTRPRTR Il
ACKNOWIEAGEMENTS ... .ottt sb e te e besreers e besneeseenrs v
(= Tod - T Lo o OSSPSR V
TS O] 01 (=T o £ PSS VI
LISt OF TADIES .. et VIl
LSE OF FIQUIES ...t bbbttt b et IX
LISt OF APPENTICES ...ttt bbbttt b X
N 01 1 o SRS XI
Chapter One: INTFOAUCTION .......ccviiiiiie e be et s be e be e srenns 1
1.1 BACKGIOUN ...t bbbttt b e e 1
1.2 SignificanCe OF the STUAY .......cc.eiiriiiiieecie e 8
1.3 STUAY ODJECLIVES ....vecveeieciecie sttt sttt ettt et e e st sbe s te et e s be e e e sbesneesresbaenaenren 9
RESEAICH QUESLION......c.uiiiieiie ettt et e s e sbeese e beste e e e stesnaeseesreenaenreas 9
Chapter TWO: LItErature REVIEBW........cvciiiiiiiiiiieiieite et 10
Chapter Three: Materials and Methods...........coieiiiiii i 18
3.1 Study DEeSIgN & SELHING.....c.iiiiiiitiiie ettt e et sresre et 18
3.2 Study POPUIALION & SIZE ..ot 18
3.3 Tools and Data COIECLION..........cci it 20
3.4 Ethical CONSIAEIALIONS ......oviieieiieiieiisiesie ettt sttt ens 21
3.5 DALA ANAIYSIS ...ttt bbbt 21
Chapter FOUI: RESUIES. ...t 23
4.1 CataraCt SUMGEIY RALE ....cc.eve it et e e e e srte e st e e snee e eneeenes 23
4.2 Eye health care facilities and SEIVICES........c.ccviveieiiee e 25
4.2.1 InStItutions INFOIMALION .........cviiiiiee e es 25
4.2.2 Sectors Of tertiary EYe Care CENTEIS......cvviiiiie e e seese s e reese e e e nee e sre e sreesreesneesneas 26
4.2.3 Human resources and services in eye care inStitutions ..........c.occeeveveve e 26
4.2.4 Services for inpatients and aneStheSIa...........cooiriiiiiieii s 27
4.2.5 Cataract surgery decision and INSTIUCTIONS ...........coveiveieininiie s 28
4.2.6 Financial aspects Of CAtaraCt SUMJEIY.......cveiieieeieerie s e see e e sre e s snee e 30
4.3 Patients CharaCeriStiCS .. ...iiviiiiie ettt st et sre e e ne e e seenns 31
4.3.1 Sociodemographic ChAraCteriSTICS ........viviiririiierieeee s 31
4.3.2 Health characteristics Of PAtIENLS ......cccviiviii e 32
4.3.2.1 Pre-operative Patients information...........c.ccooeiieiiii i 32
4.3.2.2 Systemic and ocular comorbidities Of PatientS..........cccviriiireniiiieee e 34
4.3.2.3 SyStemiC COMOTDITITIES .....c.veviieeiieiieiee s 35



4.3.2.4 Patients intraoperative cataract surgery information.............cococeveivininininc e 36

4.3.2.5 Patients post-operative cataract surgery information............cccoceeoeiviinnini e 37
4.3.2.6 Cataract surgery COMPIICALIONS .........cccoveiuiiieie e 37
4.3.3 CataraCt SUIJErY OULCOIMIES .......civiiieerirteeiesresieeseesteest sttt b et e bbb e b nne e nnennis 37
Chapter FIVE: DISCUSSION ......ccuiiieieieeieeie ettt ettt sttt e et s e e e steeseeseeeneenteseeeneenee e 39
5.1 Cataract SUrgery rate iN OPT .......coi i re e sre e e s e e snee s e e reenreenneeas 39
5.2 CSR GIODAIY ... ettt et 40
5.3 Surgical procedures and services used for cataract removal.............cccccveveveiviie e 40
5.4 Vision impairment and blindness iN OPT ... e sre e 42
5.5 Cataract SUIGEIY OULCOMES .....cciviiiieieeireeaieeestieeesteeesteeessbeeessbeesseeesteesssbeesseeassneesnbeesssneesnses 42
5.6 Systemic comorbidities in cataraCt PAtieNtS ..........cooveiriririrene s 43
5.8 Conclusion and ReCOMMENTALIONS .........ccuiiiiiiiieeie e nee s 48
LiSt OF ADDIEVIALIONS ......eeiiieee ettt sttt snee e nes 50
RETEIENCES ...ttt bbbt bbbt R et et e 51
AAPPEINTICES ...ttt bbbt bbbttt 59
UARLAll ettt et e et et et et et e reeheebeebeebe st et entereereereereeretens -

Vi



Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

List of Tables

CSR in several areas during many years(16, 17, 18, 25-29)......cccccccvvvriverierninsiesineens 17
WHO guideline for satisfied post operative visual aCuity. ..........ccccccvevvevirevinevinevnennnn. 20
Number of cataract surgeries in OPT hospitals and private centers. ........cc.cccocvveverernee. 23
OPT eye care institutions iNFOrMAation .............coooviieieieie e 26
Qualified cadres and services in eye care hospitals of OPT. ..o, 27
Availability of services and anesthesia type in eye care hospitals in OPT. .................. 28
Cataract surgery decision and instructions in eye care centers in OPT. ..........ccccoevunee. 29
Financial aspects of cataract surgery in eye care hospitals in OPT. .........c.ccceevvverinnne. 31
Pre-operative Patients information............ccooviviie i 33

Table 10: Uncorrected and Best-corrected visual acuity post cataract surgery of patients in OPT

Vil



Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 8:
Figure 5:
Figure 6:
Figure 7:

List of Figures

Cataract surgery rate €QUALION. ........c.eccueeiieeieeiecseesee e seeseesesseesnee e re e eeenreeseeens 19
Percent of cataract surgery in the hospitals in the directorates of OPT in 2019.......... 24
percent of cataract surgery in the hospitals in the directorates of OPT in 2020 .......... 25
Name of drugs prescribed by hospitals after cataract surgery in OPT. ..........cccoeevee. 30
prevalence of cataract surgery differences in males and females. ............ccccceeveeennene. 32
ocular comorbidities in cataract patients in OPT..........ccocooiiiiiiiinine e 34
Other ocular comorbidities in cataract patients in OPT.........cccccoviiiniininencncees 35
Systemic comorbidities of cataract patients in OPT. ..o 36



List of Appendices

Appendix 1: Socio-demographic Characteristics of Patient (N=353)......ccccccecvvvivnvieevicvieinennn, 59
Appendix 2: Intra-operative cataract surgery information of patients in OPT............ccccccevvenee. 60
Appendix 3: Post-operative cataract surgery information of patients in OPT. ..........ccccceevernnee. 62
Appendix 4: Reported CSR per million population in nearby countries in the last decade......... 63
Appendix 5: Factors affecting CSR in several NAtIONS ...........ccocviiirinineieeesc s 64
Appendix 6: Cataract surgery dependent and independent variables............ccocooiiiniiinenn. 67
Appendix 7: Data abstraction sheet for the head of surgical hospital ...............cccccooiiiiiiienn. 71
Appendix 8 Patients Records QUESTIONNAITE ..........ccceriiiiiieirisi e 73
APPENTIX 92 CONSENT FOMM ..viiiiiiie bbbt 79



CATARACT SURGERY RATE EYE CARE CENTERS IN THE
OCCUPIED PALESTINE: A RETROSPECTIVE STUDY

By
Ru’a Fayez Rabbaa
Supervisor
Dr. Hala Allabadi

Abstract

Introduction: Nearly half of vision impairment and blindness among elderly people are
due to cataract, but fortunately, this decreased vision is reversible as advancing
technology allows for cataract surgery to be conducted with high accuracy and precision.
Despite the fact that cataract is easily treated, cataract was reported to be the major cause
of blindness in Occupied Palestine among people over the age of 55. Cataract surgery rate
is one of the indicators used to measure cataract service delivery in countries. It is a
quantifiable measure of the cataract surgical services accessibility to those who need it.
The World Health Organization has set a cataract surgery rate of 3,000 per million people
per year as the minimum rate required to eliminate blindness due to cataract. As there is
limited information on the cataract surgery rate in Occupied Palestine, them this study

has sought to measure the cataract surgery rate in Occupied Palestine.

Methods: A retrospective records review study was conducted in 2019 and 2020 to
determine the cataract surgery rate at all cataract surgery hospitals and medical centers in

Occupied Palestine.

Results: Cataract surgery rate decreased from 2, 297 operations per million in 2019 to 1,
885 due to corona virus pandemic in 2020. Out of 211 cataract-operated eyes with
corrected visual acuity, 93.84% of them achieved good visual acuity (>6/18), 5.21% of
them had borderline acuity (<6/18-6/60). Only 0.95% had poor visual acuity (<6/60).

Conclusion and Recommendations : Cataract surgery rates in 2019 and 2020 were
lower than the minimum rate set by the World Health organization. Therefore, there is a
need to increase cataract surgery rate across the country. Visual outcomes of cataract
surgery have improved in Occupied Palestine and have been found to be very close to

World Health Organization satisfactory outcomes.
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Chapter One

Introduction

1.1 Background

Cataract is a clouding of the normally transparent lens of the eye that impairs normal
vision depending on its size and location (52). Some people's sight is only slightly
affected, while others may lose their vision quickly. The exact type of cataract will
determine how it progresses. Cataract blindness is usually progressive. The patients'
vision becomes increasingly cloudy and blurry, as if they are looking through fog.
Contrasts and colors become less distinct as time passes. Some patients may become
extremely sensitive to sunlight or glare and driving is more difficult, especially at night.
Moreover, poor vision increases the risk of falling and injuring yourself (66).

Patients who wear spectacles can sometimes suddenly see better without them. This is
due to changes in their refractive power, which affects their ability to focus on objects at

various distances. However, enhanced vision without spectacles does not last long (66).

Several epidemiologic studies have found that age, sex, and race are all risk factors for
cataract formation (52). Other risk factors for cataract have been identified in previous
studies, including diabetes, smoking, high body mass index, myopia, sunlight exposure,

female gender, steroid use, and pseudoexfoliation in the anterior segment of the eye (67).

Cataracts are classified into three main types: nuclear cataract, cortical cataract, and
posterior sub-capsular cataract. Nuclear cataracts start with a gradual yellowing and
hardening of the nucleus, and this yellowing and hardening will spread to the other layers
of the lens over time, and the condition will worsen slowly. Moreover, these cataracts
have a greater impact on the ability to see distant objects than on the ability to see nearby
objects (66).

In addition to blurred vision, cortical cataract causes problems with night driving, glare,
contrast, and depth perception. However, diabetics are at a higher risk of developing
cortical cataracts. Posterior sub-capsular cataracts can impair reading by causing glare
around lights and halo effects. Furthermore, people with diabetes, steroids, and extreme

myopia can develop this type of cataract. Posterior sub-capsular cataracts are more



prevalent in younger people and progress quickly with symptoms appearing within
months (66).

Cataract has been associated with many systemic diseases mainly hypertension (HTN),
diabetes mellitus (DM), chronic kidney disease and autoimmune disease. Modifiable risk
factors include ultraviolet light exposure, alcohol consumption and corticosteroid use
(52). Cataract is a major cause of visual impairment in diabetic patients as the incidence
and progression of cataract increases. Diabetes patients have a higher risk of cataract
formation than the general population. Longer duration of diabetes mellitus, increased
level of glycated hemoglobin (HbA1c), age, proteinuria, severity of diabetic retinopathy,
and diabetes treatment were all considered as risk factors, posterior sub-capsular cataract
and cortical cataract found to be associated with diabetes mellitus while nuclear cataract

was associated with increased HbAlc level (63).

Diabetic patients who undergo cataract surgery typically experience good outcomes;
however, there are some known complications to be aware of, such as post-operative
cystoid macular edema, increased posterior sub-capsular opacity and progression of

diabetic retinopathy (52).

Cataract is considered to be a major public health problem as it remains to be the leading
cause of blindness (1) and the second cause of visual impairment after refractive errors,
accounting for nearly 34.47% and 24.04% of all blindness and vision impairment
worldwide respectively (2). According to the World Health Organization, one billion
people globally suffer from moderate or severe distance vision impairment or blindness.
Of them, 88.4 million visually impaired people due to uncorrected refractive errors, and

94 million people globally due to cataract (41).

In the Middle East and North Africa, the number of blind and visually impaired people
due to cataract were more than 4.5 million in 2015 (3). A study conducted in the OPT in
2010 reported that 55% of the blindness in the >50 years age group in the country was

due to cataract (4).

In 2020, an estimated 15.2 million individuals worldwide aged 50 and more were blind

due to cataract, with another 78.8 million suffering from vision impairment owing to



cataract. Since 2000, there has been a 29.7% increase in cases of blindness due to cataract

and a 93.1 percent increase in cases of vision impairment (41).

Blindness due to cataract can be pevented through cost-effective surgical interventions
that should be easily accesible to those who need it, and ultimately result in restoring
vision and improving quality of life (5). Moreover, cataract is the most frequently
performed surgical procedure providing significant, long-term, and cost-effective

improvements in the quality of life for patients of all ages (17).

Cataract removal techniques include Phacoemulsification, Extra Capsular Cataract
Extraction (ECCE), and Manual Small Incision Cataract Surgery (MSICS). However,
phacoemulsification is the most commonly used cataract surgery technique worldwide
(53).

Phacoemulsification was a huge benefit to the medical community because it allowed the
cloudy lens to be emulsified through a small incision of 2-3 mm, resulting in good visual
outcomes. The gold standard for cataract extraction remains the basic
phacoemulsification technique, despite numerous modifications to the current method. It
entails making two side port incisions of at least 2-3 clock hours on either side of the
primary wound, as well as a superior or temporal clear corneal incision of 2-3 mm. The
cloudy lens is emulsified and aspirated from the primary wound using an ultrasonic probe
in the trench. Modern cataract surgery was revolutionized by the development of small
incisions because they were neutralize astigmatism, self-healing, anatomically better
wound-strength, and had a lower incidence of developing complications. Additionally,
this gave rise to the idea of foldable intraocular lenses, which can be implanted in the

capsular bag through a smaller wound (68).

Although both manual small incision extracapsular cataract procedure and
phacoemulsification achieve perfect visual outcomes with low complication rates, manual
small incision extracapsular cataract operation is noticeably requires less technology,
quicker and less expensive. The preferred method for cataract operation in developing

countries may therefore be manual small incision extracapsular cataract surgery (70).

An essential part of cataract surgery, as with all surgical procedures, is anesthesia. The

delivery of cataract surgery has undergone significant changes, and as a result, anesthesia
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for cataract surgery has developed over the past 20 years.

The delivery of anesthesia has evolved from general anesthesia to local anesthesia,
including peribulbar, sub-tenon and retrobulbar, to topical anesthesia as a result of the
inescapable changes. A good anesthesia technique should ensure the patient's comfort
both during and after surgery. In general, the decision of anesthesia modality must be
made on an individual basis for each patient and surgeon. Worldwide, there is an apparent
growing trend toward the use of local anesthesia during cataract surgery instead of general

anesthesia (32).

After cataract removal, the eye lens is replaced with an artificial intraocular lens (IOL)
that resembles a naturally transparent lens. Monofocal and multifocal intraocular lenses
are the most common types of intraocular lenses. However, when compared to standard
IOLs or monofocal lenses, multifocal 10Ls result in better uncorrected near vision and a
greater proportion of patients achieving spectacle independence, but a higher risk of
unwanted visual phenomena such as halos around light and glare (54).

Cataract can result in moderate vision impairment (less than 6/18 to 6/60), severe vision
impairment (less than 6/30 to 3/60), or blindness (less than 3/60). It is more important to
think about the number of eyes rather than the number of people who need surgery
because people can have unilateral or bilateral cataracts (69).

After cataract operation for the first eye, many patients find that their previously
minimally symptomatic 20/30 fellow eye is no longer sufficient in comparison to the new
pseudophakic eye. The advantages of cataract surgery for the first eye appear to have
altered our patients' perceptions of their condition and how well the visual function in the
other eye. Furthermore, this is evidenced by the fact that the cataract surgery in the second
eye has significantly increased and now makes up about 40% of all cataract surgeries,

according to most surveys (11).

Compared to surgery on just one eye, bilateral cataract surgery is more affordable,
increases patient satisfaction, and produces better visual outcomes. In the last years,
Olmsted County residents have seen a doubling of the rate of cataract surgery in the
second eye within the first three months after the surgery in the first eye (60% vs. 28%),
with 86% of residents now having cataract surgery for the second eye within two years

of the operation in the first eye. This may be due to the documented benefits of bilateral
4



cataract surgery (11).

The aim of a 25% reduction in avoidable visual impairment from 2010 to 2019 set by the
World Health Assembly Global Action Plan was fulfilled for cataract blindness but not
for vision impairment. Longivity and global population growth, on the other hand, have
more than offset drops in prevalence, leaving more persons blind and visually impaired
due to cataract than ever before, thus, the global mobilization of resources for cataract

treatment is requiered (41).

Cataract surgery is still one of the most commonly performed procedures in many
countries, providing major improvements in the quality of life for patients of all ages.
Worldwide, the need for cataract surgery has been growing as a result of aging
populations and rising life expectancy. As a result, the increased need for cataract
surgeries presents major financial difficulties for nations in terms of health budgeting and

the cost of disease (5).

The World Health Organization Global Action Plan adopted quantifiable measures for
the delivery of cataract surgical services which are: cataract surgical rate (number of
cataract operations performed per year per one million population) and cataract surgical
coverage (number of people with cataract and eligible for cataract surgery over the
number of people undergone cataract surgery in one or both eyes (42). Fortunately,

reversible blindness due to cataract can be reduced by increasing the cataract surgery rate.

Cataract surgical rate (CSR) is defined as “the number of cataract operations per million
population per year”, and it is a quantifiable measure used to help eliminate cataract
blindness by assessing the accessibility of patients to cataract surgical services (6, 7).

Moreover, CSR is used as a proxy indicator of a nation's accessibility to cataract services

(5).

The CSR may be affected by a number of factors, such as cultural barriers, education,
decreased use of the services that are offered as a result of patients' fear about the surgery
itself and the visual outcomes. The number and accessibility of ophthalmologists, the
level of visual acuity, and any other criteria that may be used to decide whether or not to
perform cataract surgery are all supply-end determinants. Furthermore, the cataract

surgery rate varies significantly from nation to nation and even within nations (5).
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CSR is affected by the country’s extent of economical development, human resources,
infrastructures, medical and social factors (8), the incidence and prevalence of cataract,

patient demand and service delivery (17).

Three factors affect the number of cataract surgery: population age dynamics (age >60
years), the visual acuity threshold used as a surgical indication, and the ratio of those who
are eligible for cataract surgery to those who actually undergo cataract surgery. Generally,
Ageing will keep cataract surgeons busy as the rate of population aging outpaces the rate

of supply of trained ophthalmologists (42).

The adoption of refractive cataract operation using a safe, painless, and reliable surgical
procedure with minimal postoperative care, while riding high on technology and trends,
has duly surpassed patient expectations and has fueled the demand for cataract surgery.
The threshold for cataract operation has decreased as a result of this phenomenon.
Moreover, Cataract surgeons will be kept busy as patient demand rises. The problems are
made worse by the imbalanced distribution of ophthalmologists between urban and rural
areas and the inadequate training of residents in cataract surgery (lack of adequately

trained workforce) (42).

In the United States, 40% of first-year residents have the opportunity to perform a primary
surgery that year and 75% of first-year residents assist in the operating room; only 38%
of residents perform their first surgery in their second year of residency. However, one of

the factors influencing the cataract surgery rate is the number of qualified residents (16).

According to World Health Organization (WHO), the lowest acceptable CSR needed to
eliminate blindness due to cataract is 3000 operations per million population per year (9),
and the global target is 2000-5000 per million population per year (PMPY)(10). In
developed nations, the CSR is high comparing to lowest acciptable rate, however, in low
income countries, the CSR remaines lower than the minimum acciptable rate

recommended by World Health Organization.

To reduce the backlog (or waiting list) for those who need to recieve cataract surgery, the
number of cataract operations performed each year must at least equal the incidence of
operable cataract (11). CSR has a direct relationship with availability of services and
facilities of cataract surgery, and according to the WHO the major barriers for cataract

6



surgery uptake include poor quality of services, lack of awareness, high cost treatment,
and poor accessibility espicially in low income countries. By overcoming these barriers,
promoting cataract surgery services, and developing methods and data for assessment of

cataract services, the CSR will rise and preventable blindness rates would be reduced (9).

Lower visual thresholds for surgery are, predictably, associated with higher surgery rates.
Cataract surgery rates increased approximately 5-fold in Australia when the visual
impairment threshold was reduced from less than 20/200 to less than 20/30. However,
Snellen acuity alone is a functionally insufficient measure of visual function, and other
quantifiable elements such as glare and contrast sensitivity contribute to patients' visual
discomfort and dissatisfaction (11).

Some reasons for the low cataract surgery rate in low and middle-income countries on the
provider (supply) side include insufficient human resources and poor infrastructure.
However, on the Patient side (demand), reasons for a low cataract surgery rate include
fear of surgery, difficulty to travel to healthcare facilities, a lack of community awareness

(55), and cost of surgery (5).

Today's ophthalmologists can quickly and safely remove a cloudy lens using improved
technologies and procedures, and they can reasonably reduce or eliminate spherical and
astigmatic error after cataract surgery. Better results, exceeding patient expectations and
higher quality of life due to the ability to provide a new, innovative cataract surgery have

led to an increase in patient demand for cataract service (11).

In low-income countries, there is gender disparity in access to cataract surgery, with men
higher cataract surgical coverage than women. Generally, women in low-income nations
are poorer and have a lesser access to healthcare than men. In Egypt, gender inequity was
more marked in the private sector. According to a cross-sectional study done in the Upper
Region of Egypt in 2014, women were significantly more likely than men to have
cataract. More surgeries were done in men than in women in Egypt in 2014, supporting
the hypothesis that the disparity in cataract prevalence results from women's limited

access to surgery (15).

In developed nations or high income countries, CSR ranges from 4000 to 10,000
operations per million population per year, and blindness due to cataract is very rare.

7



Comparatively, the cataract surgery rate typically ranges from 500 to 2000 operatinos
per million population per year across economically developing countries in Latin
America and Asia. The CSR was reported to be lower than 500 operations (PMPY) in
many African countries (12, 13, 14).

India was successful in increasing its cataract surgery rate, which went from 700
cataract operation per million population per year in about 1981 to 6000 operations per

million per year in 2012 (42).

In the Middle East, cataract surgical rate in Pakistan has increased from 2,254 operations

per million population per year in 2002 to 5,203 operations (PMPY) in 2019 (56).

In occupied Palestinian terrotories, the CSR in 2015 was 2117(PMPY) (31). However, in
Egypt, the CSR was 3674 operations per million per year in 2014(15), while in Iran, most
provinces had a cataract surgery rate more than 3000 operations per million per year in
2010 (16).

1.2 Significance of the study

To our best knowledge, cataract surgery rate in Occupied Palestine has not been reported
since 2019, and it is unknown whether current services and cataract surgery outcomes are
sufficient or adequate in meeting the needs of the Palestinian population. As poor visual
outcomes of cataract surgery in Palestine reported before many years and the results were
away from the international standards, the aim of this study is to measure the cataract

surgery rate in the Occupied Palestine.

Furthermore, to assess whether the visual outcomes of cataract surgery in Palestine was

still behind the acceptable international results or there were an improvement.



1.3 Study Objectives

Primary objective: To estimate the cataract surgery rate in the Occupied Palestinian

Territories.

Secondary objectives:

1. To assess the services and procedures used in cataract removal in Palestine.
2. To assess cataract surgery visual outcomes.

Research Question

What is the CSR in the OPT in years of 2019 and 2020



Chapter Two

Literature Review

Pub-Med and Google Scholar databases were used in the literature search using the
following keywords: CSR, Global CSR, CSR in Africa, Yemen, Iran, Pakistan, Egypt,
Latin America, CSR in Middle-East. Nine articles were found in the literature and
assessed. CSR comparisons among different countries were performed for the purpose of
this literature review. Literature on CSR has been published in many countries including
both developed and developing countries. Althouh CSR have been reported in the
Middle-East, only one literature was found to report CSR in the OPT.

In the Middle East, four studies, in Palestine, Iran, Yemen and Egypt reported on the
CSR. A cross-sectional descriptive study conducted in 2015 targeting all the centers in
Palestine that provides cataract surgery services. The total number of cataract surgeries
gathered in the years of 2011 to 2015. By the year of 2015, other data relating to price of
cataract surgery, gender type of facility and others were gathered. Phacoemulsification
was the most commonly used surgical procedure (73%), which was more common in the
West Bank than in Gaza. In governmental centers, the extracapsular cataract extraction
technique used in 67% of cataract surgeries. The national CSR has ranged between 1,920
and 2,222 operations per million population per year during the five years from 2011 to
2015. Except for 2014, the CSR was similar in the West Bank and Gaza.

Generally, the cataract surgical rates from 2011 to 2015 show a constant output from
government facilities, however the private facility output increased from 2012 to 2014
before declining in 2015. Moreover, high referral rate from governmental facilities found
in West Bank. Comparatively, almost cases seen in Gaza handled by government

facilities.

In 2015, the CSR for Palestine was 2,117 cataract operations per million population per
year. This is a minimum estimate because there was no data from Israeli centers on the
number of Palestinian East Jerusalemites who had cataract surgery in their facilities or
Palestinians who had cataract surgery in any other country. The study did not assess the

visual outcomes of patients undergone cataract surgery (31).
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A retrospective study conducted in Tehran (lran), used surveys to determine the
variation in CSR among different provinces during the period of 2006 to 2010. All major
and minor centers in Tehran were included in the study except those centers with less
than 100 operations per year they were excluded. One week in every season was randomly
selected and the number of cataract surgeries in that week was recorded. Sampling was

performed over a 5 year period and 4 weeks were selected per year (18).

The number of catatract surgeries performed in those 4 weeks was multiplied by 12.5 to
account for the 50 weeks over the specified 5 year period after excluding national
holidays. The reported CSR increased from 8011 in 2006 to 12465 in 2010 per one million
populations. This is considered a high percentage and this might be partly due to patients
from other parts of Iran or neighboring countries going to tehran for their cataract surgery
since the centers are known to be well equipped centers with quality services. Results of
this study indicated that CSR was found in the public sectors to be lower than the private
sectors (18).

Male patients constituted the majority of the patients before the age of 40 while the
percentage of the female patients was higher in all age groups after 40 years of age, The
highest percentage of cataract surgery was observed in patients who were 71-80 years
old, males below age of 40, who were probably more likley to acquire cataract secondary
to traumatic events, and females above the age of 40 years probably were more concerned
about their health. At least 97% of cataract surgeries were done by phacoemulsification
method (18). The study also showed a decrease in hospitalization and an increase in
cataract surgery output in the study period. More studies needed to pinpoint the causes of
higher CSR in private sectors because private sectors may be overestimates the number

of surgeries due to tourism, and serving patients from other provinces(18).

The quality of surgery was not evaluated in this study, thus future studies should be
performed to evaluate the status of vision following cataract surgery in Tehran Province

to confirm their quality besides their quantity.

In a study conducted in Egypt between June and August 2015, all private and public
facilities in the country providing cataract surgical services were included and contacted
by phone by the research team to obtain information on cataract surgeries performed in

2014. It is unclear from the methodology of this study how the sampling method was
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conducted. All hospitals performing eye surgery in three regions representing different
geographical areas (Quena, Sharkia, and Fayoum) were visited and a detailed
questionnaire of the availability and utilization of resources for cataract surgery was

completed by the research team (15).

The CSR in 2014 in Egypt was estimated to be 3674 per million population which was
slightly above the 3000 CSR recommended by the WHO criteria. The facilities
participating in this study included all providers of cataract surgery in the country which
represent 90.6% of eye care facilities. 100% of government and teaching hospitals, and

70% of private sector facilities provided cataract surgery services in Egypt (15).

The private sector was responsible for over 70% of the cataract surgeries in Egypt due to
the higher number of private facilities and the higher productivity of doctors in these
facilities. There were marked differences in CSR between regions, ranging from 402 in
rural areas to 7579 in urban areas. In this study, large cities with higher urban populations,
like Cairo, showed higher CSR rates, and this is due to the fact that in low- and middle-
income countries (LMICs), the majority if catarct services are offered in urban settings.
Phacoemulsification surgery dominated in the private sector at a rate of 85.6%, while it
was performed at a lower rate of 41% in the governmental sector, and this was due to the
high cost of equipment and consumables related to phacoemulsification. The study found
that more surgeries were done in men than in women in Egypt, supporting the hypothesis
that the difference in cataract prevalence is a consequence of women’s lack of access to

surgery (15).

Gender inequity in access to cataract surgery has been shown in low-income settings,
with a higher cataract surgical coverage for men than for women. In three regions
examined in egypt, cataract surgery was conducted on women in 43% of the cases. In
general, women in LMICs are poorer and have less access to health services than men
(15).

A retrospective study was used to determine the CSR in Yemen 2012, using a
standardized gquestionnaire. The questionnaire was sent to 184 eye units in 2012. The CSR
in 2012 was 2473 per million population but and it was not meeting the WHO
recommended CSR criteria. They classified the centers by groups: Centers with more

than 1,000 cataract surgeries per year were classified as group A; centers with 500-1000
12



cataract surgeries per year were classified as group B; and centers with less than 500
cataract surgeries per year were classified as group C. The information regarding CSR
was collected through hospital administration sources, case records and/or theater data to

increase the accuracy of data, and the response rate was 80.7% for the questionaire (14).

Extracapsular cataract surgery, accounting for 81.9% of cataract surgeries, was still the

main technique for performing cataract surgery in Yemen in 2012 (14).

Although the rate of Phacoemulsification surgery has increased over the years from 0.8%
in 2003to 17.9% in 2012, the number of surgeons performing phacomeulsification
technique still remains low. The reason for this is the lack of training of ophthalmic
personnel in phaco technique and the low number of eye centers with phacoemulsification
surgery services. Reasons reported in this study of why CSR was low in Yemen included
long distances from surgical centers, cost of surgery to the poor Yemeni people and the
lack of public awareness. In addition to the major political and socioeconomic difficulties
that Yemen has suffered since 2011 (14).

The authers stated that the main limitation of this study is that they were unable to obtain
information of intraoperative and postoperative complications, as well as, the final visual

outcome of the surgeries performed (14).

A retrospective study was conducted in Shanghai to calculate CSR from 2006 to 2009.
Data was gathered by the Eye Disease Prevention Centers in 19 districts twice a year. All
cataract surgery units completed a registration form before the 5th day of the next month
and the form was then submitted to the Eye Disease Prevention Center in the
corresponding region. After data for one year had been collected, a random inspection in
4 regions of the 19 total districts was performed by the Shanghai Eye Disease Prevention
& Treatment Center to review the quality of data. CSR was calculated as follows: the
CSR equals the number of cataract surgeries in Shanghai (or a district of Shanghai) in a
given year divided by its resident population (or population of the district) in that year (in
millions) (21).

The CSR in Shanghai increased steadily from 1741 in 2006 to 2210 in 2009 but it is still
behind the recommended WHO CSR criteria. Phacoemulsification was the primary
technique utilized for cataract removal, and the rate has been rising every year. From 2006
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to 2009, the IOL implantation rate was greater than 98%, and more than 86% of patients
had a 1st-3rd postoperative day corrected of > 0.3. Post-operative visual acuity is used

as an indicator to measure the quality of catarct suurgical services (21).

In this study, authors concluded that the visual outcome of cataract surgery was measured
using best corrected VA on the 1st—3rd postoperative day, which may not provide insight
into the long-term effects of cataract surgery. The authors stated that more detailed data
regarding surgical complications should be collected in future studies. Another limitation
in this study is that the age distribution pattern in the population was not considered in
this analysis because only the data of the registered population who is over 60 years old
could be found in the Shanghai Statistical yearbook (21).

A review summarized data collected in Sweden by the Swedish National Cataract
Register, which contains data pertaining to more than a million cataract surgery
procedures, representing 95.6% of the surgeries performed in Sweden during 1992-2009
(22).

Cataract surgery rates in Sweden had stabilized between 2002 and 2009 at 8000 to 9000
procedures per million persons, which was above the 3000 CSR recommended by the
WHO criteria. Cataract surgery rates subsequently increased in the county of Stockholm
because the country removed the limit on the annual number of cataract surgeries allowed
in 2008 in that area. The mean patient age increased from 75.1 in 1992 to 76.2 in 1999
and it decreased to 74.9 in 2009. Capsule complication has been decreased from 2.8% in
2002 to 1.6% in 2009 (22).

There was a slow decrese in the surgery backlog and an increase in the rate of second eye
surgery, due to several factors icluding removal of the limit on the number of the annual
cataract surgeries that placed by many of Sweden’s 22 counties/regions and the
competition were increased for eye care resources from other fields within
ophthalmology, specialy in the management of other eye diseases such as age-related
macular degeneration (AMD) (23).

In Latin America, a study was conducted to detect CSR in different countries. Data was
collected from 19 countries in south and central america from the world bank and other
resources such as the ministry of health for each country. The results showed that most
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countries increased their CSR in regional mean of 1420 per million population over a 4
years period, but the actual increases were small. Exceptions were reported in Costa Rica,
followed by Cuba, Nicaragua and Venezuela where the increase in CSR was reported to
be 53%, 95%, 183% and 83% respectively. This increase met the Vision 2020 goal of
eliminating avoidable blindness due to cataract. However, inadequate services, which
includes poor surgical outcomes, has been a factor in Latin America, in addition to fear

of the surgery or lack of knowledge concerning the surgery (25).

The study had some limitations. First, over the study period they did not have complete
data from all countries for each point in time. Secondly, private practitioners were not
always willing to share information, which could lead to under- or overestimation in the

private sector (25).

Low cataract surgical rate is predicted in Palestine, similar to nearby countries mentioned
in appendix 4. Moreover, low-income countries, had low cataract surgery rates, such as
Sudan with 289 operations per million per year, Eritrea with 1132 operations, Ukraine

with 1222 operations, and Bulgaria with 1195.

Iran is one of the nearby countries to Palestine with a high cataract surgery rate of 6328
operations per million population per year (24, 8), and Bahrain had an average cataract
surgical rate of 2175 operations. This annex had been summarized for the most
geographically closer countries to Palestine from a comprehensive research of eligible
studies that reported on cataract surgical rates without any language restrictions. The

literature search was updated regularly and the latest was April 25, 2016.

Several factors affecting CSR including Demographical Factors, such as age, sex and
occupation, indeed, the Economic Development, Human Resources, Surgical
Infrastructure, and Social Factors are affecting cataract surgery rate in several nations.

All these factors are mentioned in detaies in appendix 5.

There are estimates for the cataract surgical rate in various regions of the developed world
from 2010 to 2014, where the CSR in North America was reported to be 10000, Western
Europe averages around 4000 (10), Australia 8000 and in Japan 8091(5).
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All documented studies relieved that the cost and the quality of cataract surgeries are the
major indicators to achieve the CSR recommended by the WHO. Table(3) shows an

overview of CSR reported worldwide.

Palestine still lags behind as there are limited public health data on the incidence and
prevalence of cataract and its overall impact on visual impairment levels, and until now

informations about CSR are limited.

16



Table 1

CSR in several areas during many years(16, 17, 18, 25-29)

Countries Year CSR
Iran 2000 526
2005 1331
2010 6328
Fars 2006 9517
2007 10,190
2008 15,186
2009 10,695
2010 11,932
Brazil 2005 2448
2006 2352
2007 2212
Cuba 2005 1600
2006 2219
2007 3125
Mexico 2005 958
2006 1200
2007 1138
Argentina 2005 1769
2006 2100
2007 2089
Colombia 2005 1189
2006 1350
2007 1278
Tehran Province 2006 8011
2007 8998
2008 12550
2009 11881
2010 12465
Israel 1990 3.5 per 1000 per year
2014 6.9 per 1000 per year
Sweden 1990 3600
1992 4500
2009 9000
UK 1990 2700
China 1991-1996 3802
South Africa 2005 1000
2010 2000
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Chapter Three
Materials and Methods

3.1 Study Design & Setting

A retrospective records review study was conducted in 2021 and covers the years 2019

and 2020 to determine the CSR among cataract surgery centers in the OPT.

3.2 Study Population & Size

Any Palestinian of any age received cataract surgery in a cataract surgery center in the
OPT in the years of 2019 and 2020 were included in the study. There are 17 hospitals and
medical centers for receiving cataract surgery in the OPT, eight medical centers and nine
hospitals. The number of cataract surgeries performed at 15 centers in 2019 and 2020 was
collected as one private center refused to participate, and one hospital closed its cataract
surgery department at the beginning of 2019.

The eight hospitals are: Alia governmental hospital and St John in Hebron, Arabic
Association for Rehabilitation in Bethlehem, Hugochavez governmental hospital in
Ramallah, An-Najah teaching hospital, Rafedia hospital and Arabic hospital in Nablus,

and St John in East Jerusalem.

The eight ophthalmology centers are: Al-Arabi center, Al- Russi center, and Hjooj center
in Hebron, Dar Eloyon center in bethlehem, Sergy care center, Jerman center, and Basar
center in Ramallah&Albereh, and Sergy care in Jenin. However, we only chose hospitals
(both private and government) to assess the services and the visual outcomes after cataract
surgery as they are more likely to have complete electronic records in comparison to

private small centers.

The data were collected in two stages: in stage one, the total number of cataract surgeries
in the included 15 hospitals and medical centers was collected in each year for each

center. The cataract surgery rate was calculated using the equation shown in (Figure 1).
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Figure 1

Cataract surgery rate equation.

Number of cataract surgeries for all hospitals and medical
centers in the given year

population of the OPT in the given year

In stage two, a random sample of patient records from the eight OPT hospitals for the

year 2019 were collected and analyzed to evaluate cataract surgery outcomes in the OPT.
Sample size and sampling

A random proportional method was used to select subjects. The following equation
(Steven K. Thompson equation) was used to calculate sample size (65).

N xp(1-p)
[(N —1)(d? +z2)] + p(1 —p)

n =

n = sample size.

z = Standard normal variate (1.96 for 95% confidence level)
p = probability.

d= Absolute error.

N = population size.

We used a standard normal variate of 1.96 and an absolute error of 5%. The number of
cataract surgeries in OPT hospitals (N) was 4301 in 2019. However, we assume the

expected proportion in population (p) to be 0.5 in order to have the highest sample size.
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After inserting these figures into the previous equation, the total sample was 353.
Distribution of sample between OPT hospitals depended on proportion of each hospital's
cataract surgery patients from the total cataract surgery patients in OPT hospitals.
Therefore, 32 patients were chosen from Hospital A, 148 patients from Hospital B, 24
patients from Hospital C, 12 patients from Hospital D, 59 patients from Hospital E, 24
patients from Hospital F, 34 patients from Hospital G, and 20 patients from Hospital H.

Visual acuity was obtained in 353 eyes after cataract surgery in 2019 to assess cataract
surgery outcomes. WHO guideline for post-operative visual acuity was used, and the

outcomes should match the recommended guideline as shown in table (2) to be considered

satisfied.
Table 2
WHO guideline for satisfied post operative visual acuity.
. . With available With best corrected visual
Post-operative visual acuity : :
correction acuity
Good (6/6 — 6/18) >80% >90%
Borderline (< 6/18 — 6/60) <15% <5%
Poor (< 6/60) <5% <5%

The satisfying outcomes according to the World Health Organization as in the table 2, the
good outcomes have to be found in more than 80% in patients with uncorrected distance
visual acuity, and more than 90% in patients with best corrected visual acuity. Moreover,
the borderline visual acuity should be less than 15% in patients with uncorrected distance
visual acuity and less than 5% in patients with best corrected distance visual acuity.
Finally, the poor outcomes should be less than 5% in both patients with uncorrected and

best corrected distance visual acuity.
Consents from selected cataract surgery centers were obtained (appendix 9).

3.3 Tools and Data Collection

A data abstraction sheet (appendix 7) were given to the head of the surgical hospital to
obtain information about human resources and available infrastructure needed for cataract

surgery, Moreover, the price of surgery and medications used after surgery.
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We then collected additional information from patients records using a data collection

form the second questionnaire (appendix 8) which consists of four sections:

The first section covered demographic informations including patients place of origin,

age, and sex.

The second section obtained the pre-operative patients information (cataract symptoms,
cataract type, uncorrected and best corrected distance visual acuity, cataract maturity, pre-

existing ocular and systemic comorbidity, and complicated surgery risks).

The third section consisted of intra-operative patients information (surgery date, surgery
discharge, operated eye, surgery type, hospitalization, type of anesthesia, IOL type, I0L
material, IOL name, and operative complications).

The four section covered the post-operative examination (uncorrected and best corrected

distance visual acuity after cataract surgery and post operative complications).

3.4 Ethical Considerations

The study followed the tenets of the Declaration of Helsinki. Ethical approval to conduct
the study was obtained from the Institutional Review Board (IRB) committee at ANNU.
Informed consent was obtained from all facilities participating in the studies. All facilities
informed that their participation is purely voluntary. Study significance, objectives,
benefits and harms were thoroughly explained in the consent form. All information and
data collected were used for research purposes only, and were kept confidential and stored
at the Department of Public Health at ANNU.

Back up files were created in an external hard disk in case of damage or loss of original
data. Use of coded data were done to ensure maximum confidentiality. All consent forms
were provided to participants in Arabic language to ensure they fully understand what
their participation requires. All files reviewed, participant’s names, hospital names and

names on records were identified using codes.

3.5 Data Analysis

The collected data were entered into the computer, cleaned, validated and coded using

SPSS version 21. they were checked for any wrong entry, double entry and missing data
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then it was corrected. Both CSR data and random patient records were analyzed, in
addition to the general information about surgical services obtained from department

heads.

Descriptive analysis were done to determine frequencies and means of the various
variables and findings presented by means of graphs, tables and charts where appropriate.
Confidence level were taken as 95% (p <0.05). We used appropriate statistical test to

compare the mean differences between our variables that are explained in appendix 6.
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Chapter Four

Results

4.1 Cataract Surgery Rate

As shown in table 3, in 2019, the highest number of cataract surgeries performed in OPT
hospitals was 1803 cataract operation in Hospital B, followed by 724 cataract operations
in Hospital E, and the lowest number was 90 center A. In 2020, the highest number of
cataract surgeries performed in OPT hospitals was 1587 cataract operation in Hospital B,
followed by 670 cataract operations in center C, and the lowest number was 92 in Hospital
D and center G. Moreover, the highest number of cataract surgeries performed in OPT
private centers was 690 operation in center C followed by 600 cataract operations in in
center E in 20109.

The exact number of cataract surgeries performed in OPT hospitals was 4301 in 2019 and
3181 in 2020. Moreover, the total number of cataract surgeries in OPT was 6620 in 2019
and 5432 in 2020.

Table 3

Number of cataract surgeries in OPT hospitals and private centers.

Number of cataract Number of cataract

surgeries in 2019 surgeries in 2020

Hospital A 396 419
Hospital B 1803 1587
Hospital C 288 104
Hospital D 146 92
Hospital E 724 152
Hospital F 287 283
Hospital G 418 236
Hospital H 239 308
Center A 90 110
Center B 130 125
Center C 690 670
Center D 345 350
Center E 600 640
Center F 464 264
Center G 0 92
Total 6620 5432

Number of OPT population in 2017: 2,881,957
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* The number of population in this table was based on the Population statistic in the West Bank and East

Jerusalem for the year 2017.

By using the CSR equation in figure 1, the CSR in the OPT was 2297 operations per
million population per year (PMPY) in 2019 and 1885 operations per million per year in
2020.

In 2019, the number of cataract operations in the hospitals in Hebron directorate was 684
(16%), and in East Jerusalem the number was 1803 operations (42%), moreover, in
Bethlehem, Ramallah, and Nablus directorate the number of cataract operations in the
hospitals was 146 (3%), 724 (17%), and 944 (22%) operations respectively.

Figure 2
Percent of cataract surgery in the hospitals in the directorates of OPT in 2019

B Hebron M EastlJerusalem M Bethlehem Ramallah&Albereh B Nablus

In 2020, the number of cataract operations in the hospitals in Hebron directorate was 523
(16%) cataract operations, East Jerusalem 1587 operations (50%), in addition to
Bethlehem, Ramallah, and Nablus directorate the number of cataract operations was 92
(3%), 152 (5%), and 827 (26%) operations respectively.
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Figure 3
percent of cataract surgery in the hospitals in the directorates of OPT in 2020

EHebron [MEastlerusalem [@EBethlehem [ Ramallah&Albereh @ Nablus

4.2 Eye health care facilities and services
4.2.1 Institutions information

A total of eight hospitals have been identified in the Occupied Palestinian Territories
(West Bank and East Jerusalem), seven hospitals and one university hospital were
included.

As shown in table 4, the study included three hospitals in Nablus, two in Hebron, and one
each in Ramallah & Albereh (Turmosaya) directorate, Bethlehem (Beit Jala), and East
(Jerusalem (sheik jarrah). The majority of facilities locations (N=7) were urban, with one
hospital located in rural areas.
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Table 4
OPT eye care institutions information

Variables Number of hospitals (N=8)
Hospital location
Hebron
Turmosaya
Nablus

Beit Jala

Sheikh jarrah
Directorate

PR WweREN

Hebron 2
East Jerusalem 1
Nablus 3
Ramallah 1
Bethlehem 1
Location

Urban 7
Rural 1
Type of facility

University hospital 1
Non-university hospital 7

4.2.2 Sectors of tertiary eye care centers

Half of tertiary eye care centers (N=4) were identified as private, 3 as governmental, and

one hospital as civil instructions.

4.2.3 Human resources and services in eye care institutions

Table 5 shows that the number of cataract surgeries per each cataract surgeon per week
in OPT hospitals was (2 to 4) cataract surgery in four hospitals, (5 to 7) in two hospitals
and (8 to 10) in two hospitals.

The maximum number of optometrists was three optometrists in 3 hospitals, followed by
two optometrists in three hospitals, and the minimum was one in 1 hospital. The
maximum number of nurses during cataract surgery was four in 1 hospital, followed by

three nurses in two hospitals while the minimum number of nurses was two in 5 hospitals.

Most of tertiary eye care centers (N=5) perform fewer than 10 surgeries per week, one

hospital perform from 11-20 surgeries per week, one hospital preform from 21-30
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surgeries per week whereas one institution performing more than 30 surgeries per week

which was the maximum number Of cataract surgeries.

The majority of hospitals (N=7) have one cataract operation room, while one hospital

having two cataract operation rooms.

Table 5

Qualified cadres and services in eye care hospitals of OPT.

Variables Number of hospitals

Number of cataract surgeries per cataract surgeon per week

2-4 surgeries per surgeon per week 4
5-7 surgeries per surgeon per week 2
8-10 surgeries per surgeon per week 2

Number of optometrists in the facility

1 optometrist 2
2 optometrists 3
3 optometrists 3

Number of nurses during cataract surgery

2 nurses 5
3 nurses 2
4 nurses 1

Number of cataract surgeries per week

1-10 5

11-20 1

21-30 1

More than 30 1
Number of cataract surgery rooms

1 room 7

2 rooms 1

4.2.4 Services for inpatients and anesthesia

Out of the eight eye care hospitals, six have services for patients who need to stay in the

hospital, and they all have beds available for inpatients.
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Two hospitals use beds in any other available sector in the hospital, one hospital have

more than 20 beds, the remaining hospital (N=1) have three or less beds.

The vast majority of hospitals (N=5) have no inpatients per week, while one hospital have

fewer than 10 patients per week.

Most hospitals (N=7) used topical anesthesia as their primary anesthesia option, while

one hospital used general anesthesia as their primary anesthesia option.

Table 6
Availability of services and anesthesia type in eye care hospitals in OPT.
Variables Number of hospitals
Services availability for patients if they need to stay hospital
Yes 6
No 2
beds for inpatients availability (n=6)
Yes 6
No 0
Number of beds (n=6)
1 1
3 1
More than 20 2
Other sectors 2

Number of inpatients per week (n=6)

Zero 5
Less than 10 1
Anesthesia (n=8)

Topical 7
General 1

4.2.5 Cataract surgery decision and instructions

When deciding whether to perform cataract surgery, the ophthalmologists at the eight
institutions base their decision 100% on the impact of the cataract on the patients' vision,
whereas no institution performs the procedure because the patient has been diagnosed

with cataract without affecting their vision.

After cataract surgery, all institutions provide patients written instructions and a
medication schedule, as well as a follow-up program. Out of the eight hospitals, seven
use phacoemulsification as the primary procedure for cataract removal; however one

hospital use Extracapsular cataract extraction (ECCE).
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Table 7

Cataract surgery decision and instructions in eye care centers in OPT.

Variable Frequency
Decision for surgery depends on:

The effect of cataract on patient vision 8

Since patient diagnosed with cataract 0

Others 0

written instructions and a medication

schedule for patients

Yes 8
No 0
Follow-up program after operation

Yes 8
No 0
Most common type of cataract surgery
phacoemulsification 7
ECCE 1

As shown in Figure 4, of eight, most of hospitals (N=6) prescribed Prednisolone after
cataract surgery, while only one hospital prescribed corticosteroids and antibiotics
without specifying their names. However, Maxifloxacin and Gatifloxacin prescribed by
three hospitals. Moreover, Acetazolamide prescribed by one hospital. Neomycin

prescribed by two hospitals and Nepafenac prescribed by one hospital.
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Figure 4
Name of drugs prescribed by hospitals after cataract surgery in OPT.
Unspecified(corticosteroid, antibiotics)
Neomycin
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4.2.6 Financial aspects of cataract surgery

As referred to table 8, the financial aspects of cataract surgery, the cost of cataract surgery
in OPT ranges from 125 US $ with insurance in governmental facilities (N=3) to 930$ or

more in private institutions (N=1).

All the OPT hospitals accept insurance, with 7 hospitals accepting governmental and
military insurance, 5 hospitals accepting private insurance, and 2 hospitals accepting costs
covered by UNRWA.

Out of eight, (N=5) of hospitals offering discount on the cost to those in need who do not

have insurance.
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Table 8

Financial aspects of cataract surgery in eye care hospitals in OPT.

Variable Number of hospitals
Cataract surgery cost( US $)

insurance + 125 3
600 - 750 2
760 - 900 2
930 or more 1
Does the hospital accept insurance?

YES 8
NO 0
Insurance types(multiple answer)

governmental 7
military 7
Private 5
Others 2
Does the hospital offering discount to the patient if he does not have insurance?
Yes 5
No 3

4.3 Patients characteristics
4.3.1 Sociodemographic characteristics

Out of 353 patients, 53.8% were females and 46.2% were males. Most of patients (52.1%)
were above 65 years old, 20.7% (n=73) of the participants their age from 60 to 65 years,
21% (n=74) their age from 50 to 59 years, and 4.5% (n=16) their age from 40 to 49 years,
and only 1.7% (n=6) their age below 40 years old.
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Figure 5

prevalence of cataract surgery differences in males and females.

m females

B males

Amongst 262 patients, 41.2% from Nablus directorate, 24.4% from Hebron, and 15.6%

from East Jerusalem, patients from the other directorates as referred to appendix 1.

4.3.2 Health characteristics of patients
4.3.2.1 Pre-operative Patients information

As shown in table 9, the highest percent of cataract symptoms was blur vision 81.6 %
(n=111), followed by gradual decreased vision 15.4% (n=21), patients coming to hospital
without complaining of cataract symptoms 2.2% (n=3), finally glare was recorded in
0.7% (n=1) of patients.

Prior to cataract surgery, the proportion of uncorrected binocular visual acuity in patients
with normal vision (6/6 to 6/12) was 38.8% (n=88), while mild (>6/12 to 6/18), moderate
(> 6/18 to 6/60) , and severe vision impairment (V1) (> 6/60 to 3/60) were 30% (n=68),
22% (n=50), 7% (n=16), respectively. However, only 5 patients (2.2%) were blind (>
3/60).

For patients with best-corrected pre-operative binocular visual acuity, the majority of
patients had normal vision 58.1% (n=104), while 21.8% (n=39) had mild VI, 10.1%
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(n=18) had moderate VI, and 3.3% (n=6), 0.5% (n=1), of patients had sever VI and

blindness, respectively.

Nuclear sclerosis (NS) was the most common cataract type (38.7%, n=75), followed by

posterior sub-capsular cataract (19.1%, n=37), cortical cataract (4.1%, n=8), unspecified

cataract (2.1%, n=4), patients with more than one type of cataract were classified as mixed

or combined form, which represent the second most common type of cataract (33.5%,

n=65). Other types of cataract include brunescent cataract (1%, n=2), and morgagnian

cataract (1.5%, n=3).

Table 9
Pre-operative Patients information.
Variables Options Frequency |\o/§rl<|:2nt Missing
Glare 1 0.7
Cataract Blur 111 81.6
SYmDtoms No symptoms listed 3 2.2 217
ymp Other, specify (decreased
. 21 15.4
vision gradual)
Normal
(6/6 t0 6/12) 88 3838
Mild VI
Uncorrected Pre- (>6/12 to 6/18) 68 30
operative Distance Moderate VI
binocular  Visual (> 6/18 to 6/60) 50 22 126
Acuity Severe VI 16 7
(> 6/60 to 3/60)
Blindness
(> 3/60) 5 2.2
Normal
(6/6 t0 6/12) 104 58.1
Mild VI
(>6/12 to 6/18) 39 218
Best corrected
Pre-operative Moderate V! 18 10.1
. - (> 6/18 to 6/60) ' 174
Distance binocular
Visual Acuity Severe VI 6 3.3
(> 6/60 to 3/60) '
Blindness
(> 3/60) 1 0.56
Not applicable (N.A) 11 6.14
Nuclear sclerosis 75 38.7
Cortical cataract 8 4.1
Morphological Posterior sub-capsular
Cataract cataract 37 191 159
Classification Unspecified 4 2.1
Combined form 65 33.5
Others 5 2.5




4.3.2.2 Systemic and ocular comorbidities of patients

There was a history of ocular comorbidity in 20.1% (n=71) of patients, 87.3% (n=62) of

them had one ocular comorbidity, and 12.7% (n=9) had two ocular comorbidities.

Most of patients (n=25, 35.2%) had diabetic retinopathy (DR), followed by glaucoma
(n=22, 31.0%), age related macular degeneration (AMD) (n=10, 14.1%), and Uveitis
(n=1, 1.4%).

Other ocular comorbidities (31%, n=22) included diabetic macular edema DME (n= 3),
phacodonesis (n=3), Salzmann degeneration (n=2), floppy iris syndrome (n=2), and
others, as shown in figure 6.

Figure 6
ocular comorbidities in cataract patients in OPT.
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Figure 7
Other ocular comorbidities in cataract patients in OPT.
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4.3.2.3 Systemic comorbidities

Of all patients, 60.6% (n=214) had a history of systemic comorbidity, and 14.2% (n=50)
had no systemic comorbidity, while 25.2% (n=89) were missing. (38.8%, n=83) of
patients with systemic diseases had one systemic comorbidity, 39.7% (n=85) had two
systemic comorbidities, 17.8% (n=38) had three systemic comorbidities, whereas 3.7%

(n=8) had more than three.

Of 353 patients, 30.9% (n=109) had DM, 40.5% (n=143) had HTN, 15% (n=53) had
cardiovascular disease (CVD), hyperlipidemia (HLP) 0.57% (n=2) and 26% (n=92) had
other systemic comorbidities such as: asthma (n=13), renal diseases (n=9),
hypothyroidism (n=7), chronic obstructive pulmonary disease (COPD) (n=5), and others.
60.6% (n=214) of cataract patients have systemic comorbidities, and 20.1% (n=71) have
ocular comorbidities, whereas 17.3% (n=61) have both systemic and ocular

comorbidities.



Figure 8

Systemic comorbidities of cataract patients in OPT.
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4.3.2.4 Patients intraoperative cataract surgery information

Of 353 patients, 9.9% (n=35) received cataract surgery for the first eye, and 9.9% (n=35)
received cataract surgery for the second eye. The majority of cataract surgery cases were
phacoemulsification 86.4% (n=305), however 13.6% (n=48) were Extracapsular cataract
extraction (ECCE).

Amongst 353 patients, only 0.5% (n=2) of patients were stayed in the hospital after
cataract surgery, while 99.1% (n=350) leaved hospital on the same operation day. Most
of patients had cataract surgery under topical anesthesia 75.9% (n=268), and 10.4%
(n=37), 7.3% (n=26) received surgery under sub-Tenon and general anesthesia,

respectively.

One hospital recorded the name of the intraocular lens used after cataract removal. Of
353 patients, Trufold intraocular lenses were used by 5% (n=18), and Excelnce IOLs were
used by 1.7% (n=6), all of which were standard 10Ls, with one hospital recording one
premium (multifocal) IOL.
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Out of 353 patients, 33.7% (n= 119) undergone cataract surgery without operative
complications, while 0.8% (n=3) had complicated cataract surgery with unspecified

(unrecorded) reason, and one patient had vitreous opacity.

4.3.2.5 Patients post-operative cataract surgery information

After cataract surgery, 68.6% (n=177) of patients had uncorrected binocular visual acuity
that was normal, whereas mild, moderate, and severe vision impairment were 21.71%

(n=56), 7.75% (n=20), and 1.94% (n=5) correspondingly, however no blindness cases.

For patients with best corrected binocular visual acuity post cataract surgery, 85.55%
(n=148) of patients were normal, 6.94% (n=12) were mild vision imparment, and 4.04%
(n=7) were moderate vision impairment, whereas no blindness, not applicable cases were
3.47% (n=6).

4.3.2.6 Cataract surgery complications

It was not recorded whether or not complications occurred post cataract surgery.

4.3.3 Cataract surgery outcomes

Of 254 cataract-operated eyes without corrected distance visual acuity, 81.89% achieved
good visual acuity (>6/18), 11.42% had borderline acuity (<6/18-6/60), and 6.69% had

poor visual acuity (<6/60).

Out of 211 cataract-operated eyes with best-corrected visual acuity, 93.84% had good
visual acuity (>6/18), 5.21% had borderline acuity (<6/18-6/60), and 0.95% had poor
visual acuity (<6/60).
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Table 10

Uncorrected and Best-corrected visual acuity post cataract surgery of patients in OPT

Eyes with Uncorrected post-operative distance visual acuity

Visual acuity Frequency Percentage
Good 208 81.89
Borderline 29 11.42
Poor 17 6.69
Total 254 100.0

Eyes with Best-corrected post-operative distance visual acuity

Variable Frequency Percentage
Good 198 93.84
Borderline 11 521
Poor 2 0.95
Total 211 100.0

In the four complicated surgery patients, (n=2) of them had good outcomes, while the
other two patients had Borderline (n=1), and poor outcome (n=1). As complications of

cataract surgery during the surgery represents 3.2%.
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Chapter Five

Discussion

5.1 Cataract surgery rate in OPT

As cataract is the leading cause of preventable blindness worldwide, quantity and quality
of cataract surgery play a significant role in reducing cataract blindness (1), CSR is a
quantifiable measure that indicates that cataract blindness in countries is being eliminated,
and used to measure cataract services delivery and accessibility to cataract patients
worldwide (6). The CSR in OPT decreased from 2297 operations per million per year
(PMPY) in 2019 to 1885 in 2020 due to corona virus pandemics.

Despite the fact that there are facilities for patients to pass through the closure points
during quarantine, many people chose not to receive this elective surgery, possibly to
reduce their virus exposure. Moreover, the number of cataract operations in hospitals was
affected more than in private centers by the Corona virus period in 2020, possibly,
because people avoided hospitals during the Corona period as hospitals are more crowded
than private centers and there were corona patients in the hospitals.

As predicted, the CSR in both years was lower than the minimum CSR recommended by
WHO. This is a minimum estimate, due to the lack of data on Palestinians having cataract
surgery in other countries or from Israeli centers concerning the number of Palestinian in
East Jerusalem having cataract surgery in their facilities. Moreover, the elderly in the
Palestinian population constitute a small proportion of our young society. In 2020, the
percentage of individuals aged (0-14) years constituted 36% of the total population of
West Bank, individuals aged (30-59) years constituted 29%, and the elderly population
aged (60 years and above) constituted 6% of the total population (57). As a result, CSR
in the OPT will be much higher in the age group of 50 years and older.

According to a study conducted in OPT in 2015, the CSR was 2117 operations PMPY
(31), which included all hospitals and centers providing cataract surgery services in OPT,
and it was still less than the 3000PMPY recommended by WHO.
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5.2 CSR Globally

According to the latest data available for CSR globally, developed countries had the
highest CSRs compared to developing countries, which had lower CSR than high-income
countries. High-income nations such as Malta and Japan were reported the highest CSR
nationally to be 11085 in 2015 and 10198 in 2013, respectively, while the lowest CSRs
were recorded in Sub-Saharan Africa regions such as Liberia and Uganda, 157 in 2014,
192 in 2010, respectively, according to the International Agency for the Prevention of
Blindness (IAPB) atlas vision.

In North Africa and the Middle East, Kuwait had a CSR of 1462 in 2014 which was nearly
similar to our results, and countries bordering the OPT, such as Jordan, had 1126
operations in 2006 (8, 24), despite their CSRs being lower than the WHO-recommended
CSR. Egypt, on the other hand, reported 3674 operations PMPY, which was slightly
higher than the WHO-recommended CSR (15).

5.3 Surgical procedures and services used for cataract removal Surgery technique

Most of cataract surgeries 86.4% in OPT performed by phacoemulsification while 13.6%
performed by ECCE, since our ophthalmologists are qualified to perform
phacoemulsification, seven of eight hospitals in OPT depend on phacoemulsification as

a primary procedure of cataract removal.

In the Middle East, Egypt had nearly the same as our results, accounting for 85.6% of
cataract surgeries done by phacoemulsification in the private sector in 2015, however,
41% in the governmental sector, due to the high cost of equipment and consumables
related to phacoemulsification (15).

The rate of phacoemulsification in Yemen was 17.9% in 2012 (14), which is much lower
than our results, whereas the rate in Iran was at least 97% of cataract surgeries performed
by phacoemulsification (18), which is higher than our results since there is a hospital in
OPT that uses ECCE as a primary procedure because it only has one doctor who performs
cataract operations and he is only qualified to perform ECCE and not

phacoemulsification.
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Type of anesthesia

The majority of our hospitals (N=7) depends mainly on topical anesthesia for preforming
cataract surgery, while one hospital performs cataract surgery mainly under general
anesthesia to avoid head drift and excessive eye movements, which increases the risk of
intraoperative ocular injury (58). Of 331 patients, 80% had cataract surgery under local
anesthesia. Our findings are consistent with those in the USA, Canada, Malaysia, Korea
and Singapore, where topical anesthesia is the anesthesia of choice for cataract surgery
(32). Moreover, in a survey of cataract surgery practices patterns worldwide it was found
that topical anesthesia among participants is the preferred choice of anesthesia in more
than 90% of routine cases (33).

Since topical anesthesia is free of sight-threatening complications, provides better pain
control, safe procedure and provides shorter operative time than other anesthesia

techniques, the preferring of topical anesthesia is growing worldwide (32, 34).
Hospitalization

In OPT, six of our 8 institutions provided services for inpatients. Moreover, there were
beds enough for patients who needed to stay hospital after surgery, or they transferring
cataract patients to any available bed in any department of the hospital; however,
inpatients were very rare in most of our hospitals. With the except of one hospital in East
Jerusalem, where five to ten patients weekly stay in the hospital due to long distance and
accessibility difficulties, and elderly patients with disabilities who cannot return to

hospital after few days of surgery.

Cataract surgery had transitioned from inpatient to outpatient surgery worldwide, and this

transition has had no adverse effect on the outcomes of cataract surgery (30).

Cataract surgery in Palestine followed the international standards, with OPT cataract
surgery being outpatient procedure and the need for hospitalization in few cases mostly
due to accessibility issues and the elderly with disabilities, both of which are unrelated to

adverse outcome issues.
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5.4 Vision impairment and blindness in OPT

Prior to cataract surgery, visual acuity was normal (6/6 — 6/12) in 38.8% of patients’ better
eye without correction, and 58.1% of patients with best-corrected visual acuity; however,
after cataract surgery, patients with normal vision increased to 68.6% in patient without

any correction, and to 85.5% in patients with best-corrected visual acuity.

Mild vision impairment (<6/12 — 6/18), moderate (<6/18 — 6/60), and severe vision
impairment (<6/60 — 3/60) were found in 30%, 22%, and 7% of patients without
correction, respectively. They were improved to 21.8%, 10%, and 3.3% in patients with
best-corrected visual acuity, respectively, whereas after cataract surgery, the results
improved to 21.7% mild VI, 7.7% moderate VI, and 1.9% severe VI in patients without
correction. Moreover, 6.9% mild V1, 4% moderate V1, and zero severe VI in patients with

best-corrected visual acuity.

Finally, blindness (< 3/60) before surgery was 2.2% in patients without correction and
0.5% in patients with best correction, while after surgery; blindness in both patients with
and without correction was zero percent. As a result, cataract and uncorrected refractive
errors are the most common causes of vision impairment and blindness in OPT as in
worldwide (2).

5.5 Cataract surgery outcomes

WHO guideline regarding post-operative visual acuity were used to evaluate cataract
surgery outcomes in OPT. Outcomes of cataract surgery are one of the most important
factors affecting CSR worldwide (59).

The need for measuring visual outcomes is a critical element in measuring and evaluating
our achievements towards the goal of eliminating avoidable blindness due to cataract
because reliance only on the numbers of cataract surgeries performed would result in a

state of undesired complacency (60).

The good outcomes (6/6 — 6/18) was found in 81.9% of eyes without correction and 93.8%
of eyes with best-corrected visual acuity, and both results were matched with >80% and
>90% WHO guidline for visual acuity after cataract surgery, respectively. Boorderline
outcomes (< 6/18 — 6/60) were found in 11.4% of eyes without correction which was

matched with the <15% WHO gouidline and 5.2% of eyes with the best spectacle
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correction which was very near to the < 5% recomended by WHO. Finally, poor outcomes
(< 6/60) were found in 6.7% of eyes without correction which was slightly higher than
the <5% WHO recommendations for poor outcomes, however, with best-corrected visual
acuity, the percent of poor outcomes decreased to 0.95% which was matched with the
recommended <5% WHO guidline.

Finally, the outcomes of cataract surgery in OPT hospitals were satisfied and matched
with WHO gouidline and this was indicates that our level of care in OPT were similar to
the international standards and the low CSR in the OPT was not related to the outcomes

of surgery.

In the past, a study was conduced in the OPT between march 1993 and march 1994 to
evaluate cataract surgery outcomes, and good outcomes were obtained in 54.5% of eyes,
23.2% borderline outcomes, and 22.3% of eyes had a poor outcomes (35). As seen,
outcomes of cataract surgery in 1993 and 1994 in OPT were not satisfied and were far
from the WHO guideline for satisfactory outcomes; however, according to our findings,

OPT services and outcomes had improved and met international standards.

5.6 Systemic comorbidities in cataract patients

The most common systemic comorbidity associated with cataract was hypertension,
which was found in 40.5% of 214 cataract patients, and the second most common disease
was diabetes, which was found in 30.9% of cataract patients. Several studies have
confirmed the association between diabetes mellitus and cataract formation (36, 37, and

38). Moreover, hypertension or elevated blood pressure raises the risk of cataract (39).

Another study conducted in OPT between 1993 and 1994 revealed that the most common
systemic comorbidities associated with cataract were diabetes mellitus and hypertension
(40). In our study, nearly 61% of cataract patients in Palestine had a history of systemic
comorbidities, moreover, 38.8% of patients with systemic diseases had one disease,
39.7% had two diseases, 17.8% had three diseases, whereas 3.7% (n=8) had more than

three.

A study conducted in western Sydney founded that 92.5% of cataract patients had one or

more preoperative comorbidities.
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The same as our study, the most common systemic comorbidities was hypertension in
56.3% of cataract patients followed by diabetes in 169 (27.5%) cataract patients (43).
Most of the studies worldwide revealed that diabetes and hypertension are frequent in

cataract patients, as in this study.
Pre-existing ocular comorbidities

There was a history of ocular comorbidity in 20.1% (n=71) of patients, 87.3% (n=62) of
them had 1 ocular comorbidity, and 12.7% (n=9) had two ocular comorbidities. In the
study conducted in western Sydney, the pre-existing ocular comorbidities that might
affect the visual outcomes after cataract surgery founded in 63% of cataract patients (43).
Most of patients in our study (n=25, 35.2%) had diabetic retinopathy (DR), and (n=10,
14.1%) had age related macular degeneration (AMD).

In the study of Sydney, the Majority of ocular comorbidities founded preoperatively
included age related macular degeneration in 82 eyes (12.6%) and 9% had diabetic
retinopathy (43). DR is much higher in our study than in the Sydney study because the
prevalence of diabetes in OPT was 33.2% and prevalence of DR in diabetic patients was
48% in 2018 (61), while prevalence of diabetes in Australia was 7.9% in 2018 (62) which
was significantly lower than the prevalence of diabetes in OPT. Diabetes and diabetic
retinopathy are significant public health problems in Palestine (61).

A descriptive cross-sectional study conducted in Iran in 2018, the most common eye
diseases detected in patients undergoing cataract surgery were pseudo exfoliation
syndrome (8.2%), followed by diabetic retinopathy (6.8%), in addition to glaucoma
(4.2%) (42). Another study conducted in the UK, observed that the most common eye
diseases in the UK are age-related macular degeneration (9.8%), and followed by
glaucoma (9.2%), in addition to diabetic retinopathy (4.1%) (42).

In all the studies of patients with cataract which undergoing cataract operation, diabetic

retinopathy and glaucoma are common.
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Cataract type

The most common type of cataract in Palestine was Nuclear sclerosis (NS) (38.7%, n=75),
followed by posterior sub-capsular cataract (19.1%, n=37), and cortical cataract (4.1%,
n=8), however, unspecified cataract was (2.1%, n=4). Patients with more than one type
of cataract were classified as mixed or combined form, which represent the second most

common type of cataract (33.5%, n=65).

Other types of cataract which represent the least common types in Palestine, include

brunescent cataract (1%, n=2), and morgagnian cataract (1.5%, n=3).

In Russia from 2015 to 2017, the prevalence of nuclear cataract was 38%, followed by
cortical cataract 14.5%, and 0.6% for posterior sub-capsular cataract; however, the
prevalence of any other type of cataract was 44.6% (44). In China, cortical, nuclear, and
posterior sub-capsular cataract prevalence was 28.6%, 24.3%, and 4.4%, respectively and
combined form of cataract, nuclear and cortical cataract was the most common type of
cataract (40.0%) (51).

The study in Russia revealed that nuclear cataract was the highest prevalence comparing to
any other types of cataract, as in our study, nuclear sclerosis was the highest prevalence in
Palestine. A comprehensive systematic review study conducted in 2016, about the
prevalence of cataract types revealed the differences between countries in the prevalence
of cataract types (45), thus, there are differences in the prevalence of cataract types
between our study and the study of China. Furthermore, the differences between countries
in the prevalence of cataract and cataract types could be attributed to differences in the
characteristics of each study population as well as the methods and criteria used to assess

the presence of cataract (63).

Age and diabetes are the two main risk factors for cataract formation in Palestine since they

are considered to be risk factors for all types of cataract (63).
Gender differences for receiving cataract surgery

Women undergoing cataract surgery in Palestine was 53.8%, while men 46.2%. However,
in a study conducted in Palestine revealed that the prevalence of cataract among women

(4.3%, 95% CI: 3.3-5.2%) higher than in men because women were marginally more
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likely than men to mention poverty as a reason for not having cataract surgery. However,
the study found gender disparities, with women having a higher prevalence of blindness
and having lower cataract surgery coverage than men (35), and this pattern was seen in

the developing countries.

In developing countries, from a literature review and meta-analysis of cataract surveys,
they revealed that the cataract surgical coverage rate was 1.2-1.7 times greater for men
than for women. For women, despite of their lower cataract surgical coverage rate,
women accounted for nearly 63% of all cataract patients in the populations of the study.
Moreover, the prevalence of reversible blindness due to cataract would be decreased by
a median of 12.5% (range 4-21%) if women received cataract surgery at the same rates

as men (46).

In Latin America, women getting cataract surgery had a non-statistically significant OR
of 1.01 (95% confidence intervals [CI]: 0.86-1.18) as compared to men with a visual
acuity (VA) of 3/60 on an eye basis. As a result, in Latin America, gender does not appear
to be a significant factor of undergoing cataract surgery (47). Comparatively, in
developed nations, Epidemiologic research indicates that cataract is more common in
women than in men. This is not just related to a higher rate of cataract surgeries received
in women in the Western world; many population-based studies reveal that women have

a higher prevalence of cataract and lens opacification (48).

As aresult, in developed nations, cataract surgical coverage was higher in women, and in
developing countries, the coverage was higher in men. In Palestine, women in the past
had a lower opportunity of receiving cataract surgery than men, however, the opportunity
of receiving cataract surgery in women in 2019 increased to be slightly higher than men

received surgery.
Complications during cataract surgery

In our study, 119 of 123 patients received cataract surgery without intra-operative
complications, while three patients had complicated cataract surgery with unrecorded
reasons, and one patient had vitreous opacity, means that the prevalence of complications
during cataract surgery was 3.2%. In Iran, the prevalence of complications during cataract

surgery was 4.15%. Patients experienced many intraoperative complications, 2.86, 0.69,
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0.06, 0.39, 0.03, and 0.11 % of patients had experienced posterior capsular rupture and
vitreous loss, posterior capsular rupture without vitreous loss, retro-bulbar bleeding,

supra-choroidal hemorrhage, I0OL drop, and nucleus drop, respectively (49).

In Mexico, the prevalence of Complications were recorded in 106 cases
(0.05%). Posterior capsular rupture was the most common complication in 52% (n=55)
of the cases, followed by zonular dialysis (18%), and capsulorhexis tear (13.2%).
Moreover, Descemet membrane separation (5.7%), expulsive choroidal hemorrhage

(1.9%), and acute endophthalmitis (1.9%) were the least common (50).

The prevalence of complications during cataract surgery in Palestine was lower than in
Iran and higher than in Mexico, however, more studies with a larger samples needed in

Palestine to assess the prevalence of intra-operative cataract complications.
5.7 Study Strengths and limitations

Cataract surgery rates in 2019 and in 2020 during the corona virus pandemic did not
assessed in the Occupied Palestinian Territories before, and it is unknown whether
cataract surgical outcomes and services adequate or sufficient in meeting the needs of the

Palestinian population.

Poor cataract surgery outcomes deter patients from undergoing cataract surgery. The aim
of this study is to measure the cataract surgery rate in the OPT. Moreover, cataract surgery
outcomes have previously measured in the country before, but the results were
unsatisfactory and fell short of the international standards. Our study evaluated the
cataract surgery outcomes to see whether outcomes were improved or remained

unsatisfactory.

During this study, a few difficulties were encountered, such as high missing rate and
incomplete records as well as bias in the information filled out by the surgeons of the
hospitals. Furthermore, due to a lack of information about visual acuity in all patients
during the same time period, the visual acuity of patients after cataract surgery was

assessed at different times.

We needed more time and effort to get data, especially in hospitals with many

departments and all data in the same room, because the information needed from the
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patients was dependent on the records, and those records in many hospitals were not

electronic records.

The importance of conducting the study and the benefits of sharing patient records were
clarified for each hospital and purposive selection for participation hospitals was carried
out to avoid sample selection bias.

5.8 Conclusion and Recommendations

Cataract surgery rate and cataract surgery visual outcomes have improved understanding
of the effectiveness of cataract surgery in the nation. It is a quantifiable indicator used to
evaluate patient accessibility to cataract surgical services and contribute to the elimination
of cataract blindness. Our results revealed that the cataract surgery rate in the Occupied
Palestine was lower than the WHO-recommended CSR; however, considering the young
population of the country as cataract mostly affect elderly patients, and surgeries in
private centers did not included in the study. Moreover, the number of cataract surgeries
in Gaza that was not assessed, and the patients undergone cataract surgery in Israeli
hospitals in East Jerusalem, with all these numbers, the CSR will be higher than our
results. The observed rate underestimates the cataract surgery rate in the country for all

the reasons above.

As outcomes of cataract surgery in OPT in the past were away from WHO satisfactory
outcomes, our results revealed an obvious enhancement as the cataract surgical outcomes
as it was very close to the satisfactory outcomes recommended by WHO. Even the
outcomes of cataract surgery were enhanced, the cataract surgery rate remains below the
recommended WHO rate, and thus, there is a need to increase CSR across the nation.

More focus should be placed on making sure that good visual outcomes are actually being
realized through postoperative visual acuity monitoring and prompt refraction for all

patients.

In addition to cataract surgery rates, outcomes and services, cataract surgical coverage
(CSC) or how many patients received cataract surgery from the cataract patients. Cataract
surgical coverage is very important and never assessed recently in the Occupied Palestine

before.
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For eye care providers, CSC studies should be conducted to assess services of cataract
surgery and quality of eye care in the country to reveal the reasons behind low CSR.
Moreover, prevalence studies of cataract, and follow up studies should be conducted to

assess cataract surgery rates, services and outcomes.

A cross sectional study should be conducted to assess cataract surgery rate among people

aged <50 years in Occupied Palestine.

Further studies are needed to determine and evaluate the magnitude and causes of poor
visual outcomes from cataract surgery in Occupied Palestine, since surgical procedures,
and systemic comorbidities such as diabetes may all have an effect. In addition, an
assessment and evaluation of services from the patients’ perspective would be a good

addition to the research.

For Optometrists in optometry centers, they should encourage patients who require
cataract surgery and refer them to ophthalmologists because they are more familiar with
patients. Furthermore, due to missing data, optometrists working in hospitals should
record visual acuity before and after surgery in the hospital's computer system, not just

on the card given to the patient.

For Ophthalmologists, they should enter information about the patient's cataract type and
symptoms, as well as ocular and systemic comorbidities, into the hospital computer

system due to very high missing rate for these data.

For tertiary eye care centers, they should ensure that patients return for follow-up visits
and measure visual acuity to ensure that the visual outcomes are satisfactory in the
institution. Furthermore, encouraging patients to return for all the follow-up visits is

essential.
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List of Abbreviations

Abbreviation

Meaning

WHO
CSR
OPT
PMPY
ECCE
Vi

NS

DR
AMD
PPA
DME
CRVO
DM
HTN
CvD
CSME
PVD
RD
MVR
SLE
COPD
CVA
MSICS
LMICs
IOL

World health organization

Cataract surgery rate

Occupied Palestine territories

per million per year

Extracapsular cataract extraction
Vision impairment

Nuclear sclerosis

Diabetic retinopathy

Age related macular degeneration
peripapillary atrophy

Diabetic macular edema

Central retinal vein occlusion
Diabétes mellites

Hypertension

Cardiovascular disease
Clinically-significant macular edema
Posterior vitreous detachment
Retinal detachment

Mitrial valve regurgitation

Systemic lupus erythematosus
Chronic obstructive pulmonary disease
Cerebrovascular accident

Manual small incision cataract surgery
Low- and middle-income countries
Intraocular lens
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Appendices

Appendix 1
Socio-demographic Characteristics of Patient (N=353)

Variable Options Frequency Valid Present %  Missing

Male 163 46.2
Gender 0

Female 190 53.8

20- 29 years 3 0.85

30 — 39 years 3 0.85
Age 40 — 49 years 16 4.5 )
categories 50 — 59 years 74 21.0

60 — 65 years 73 20.7

66 year or above 184 52.1

Nablus 108 41.2

Ramallah and Al Bireh 2 0.8

Jenin 10 3.8

East Jerusalem 41 15.6

Salfit 1 0.4
Directorate Hebron 64 24.4 91

Bethlehem 9 3.4

Tubas 6 2.3

Tulkarm 7 2.7

Qalgilya 3 1.1

Jericho 11 4.2
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Appendix 2

Intra-operative cataract surgery information of patients in OPT,

_ ) Valid o
Variables Options Frequency Missing
percent

First eye 32 50.0

Operated Eye 289
Second eye 32 50.0
Phacoemulsification 305 86.4

Surgery Type 0
ECCE 48 13.6
Inpatient(one night) 2 0.6

Hospitalization 1
Outpatient 350 99.4
General 26 7.9

Type of

] Sub-tenon 37 111 22

Anesthesia
Topical 268 81.0
1 trufold 18 75.0

IOL Name 329
2 excelnce 6 25.0
Standard 10L 24 96.0
Premium IOL

IOL Type (Multifocal, 328

) 1 4.0
accommodating,
toric)
) Hydrophobic

IOL Material ] 24 100.0 329

acrylic IOL

60



Complicated

2.4
surgery
Operative Vitreous
o o 1 0.8 230
Complications  complications
No operative
96.8

complications
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Appendix 3

Post-operative cataract surgery information of patients in OPT.

Variables Options Frequency Valid percent Missing
Normal 177 68.6
Uncorrected
POST- Mild VI 56 21.71
operative
) Moderate VI 20 7.75 95
Distance
Visual ~Acuity Severe VI 5 1.94
ou
blindness 0 0
Normal 148 85.55
Best corrected Mild V1 12 6.94
post-operative  \joderate VI 7 4.04 180
Distance
Visual Acuity Severe VI 0 0
ouU blindness 0 0
N.A 6 3.47
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Appendix 4

Reported CSR per million population in nearby countries in the last

decade
Jordan Low 1126 2006
Lebanon Low 1700 2006
Oman In average 2401 2006
Syria Low 1757 2006
Egypt Low 692 2006
Saudi Arabia Low 1671 2006
Iraq Low 1187 2006
Kuwait Low 1308 2006
Bulgaria Low 1195 2006
Bahrain In average 2175 2006
Qatar Low 1036 2006
Iran High 6328 2010
Romania Low 1511 2006
Moldova Low 700 2009
Libya Low 1887 2006
Ukraine Low 1222 2006
Eritrea Low 1132 2006
Sudan Low 289 2011
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Appendix 5

Factors affecting CSR in several nations

Factor

Specific Factor

Sources

Demographical Factors

Age

Sex

Occupation
Education

Marital Status

Economic Development GPD Israel, Iran etc....
Number of qualified
Surgeons
Number  of  qualified
residents

Human Resources

Number of scrub nurses

Royal college of

optometrist

Must have two scrub nurses

Number of outpatient

nurses

Royal college of

optometrist

Must have three

A runner or health care | Royal college of
assistant optometrist
A patient Monitor Royal college of

optometrist
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Number of Optometrists

Number of surgeries per

hour

Royal college of

optometrist

*Non teaching unit: 2-2.5
cases/ hour

Cat  surgery  training

program availability

Royal college of

optometrist

*Service cataract list vs

teaching cataract list

Anesthetist

Surgical Infrastructure

Operation theater design

Operating microscope

Operating table/ surgery

trolley/chair

Phacoemulsification

machinery
Vitrectomy machinery
Bipolar cautery system

Resuscitation procedures &

equipment

Beds

Number of theater rooms

Minor or Major Center

Major means more than
1000-3000 surgeries per

year
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Surgical
Quality

Technique/

Hospitalization (outpatient

Vs inpatient surgery)

Type of anesthesia

Type of Cataract Surgery

Type of IOL

Quiality of surgery

Preoperative examination
(VA& MR)
Biometry

Postoperative

complications

Postoperative examination
(VA & MR)

Ocular co-morbidities

Type of Cataract

Social Factors

Accessibility

Cost of surgery

Government health budgets

and health insurance

Population of each year

Ministry of Health
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Appendix 6

Cataract surgery dependent and independent variables

Name

Type

Dependent variables

Cataract surgery rate(CSR)

Numerical/ Continuous

Independent variables

Age

Numerical/ Continuous

Gender

Dichotomous

Place of origin

Categorical/ Nominal

Place of origin consideration

Categorical/ Nominal

Hospital directorate

Categorical/ Nominal

Hospital location

Categorical/ Nominal

Location consideration

Categorical/ Nominal

Type of facility

Categorical/ Nominal

Practice sector

Categorical/ Nominal

Cataract symptoms

Categorical/ Nominal

Uncorrected Pre-operative Distance Visual
Acuity OD

Numerical/ Continuous

Uncorrected Pre-operative Distance Visual
Acuity OS

Numerical/ Continuous

Best corrected Pre-operative Distance
Visual Acuity OD

Numerical/ Continuous
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Best corrected  Pre-operative Distance
Visual Acuity OS

Numerical/ Continuous

Cataract Type

Categorical/ Nominal

Pre-existing ocular comorbidities

Categorical/ Nominal

Complicated Surgery Risks

Categorical/ Nominal

Operated Eye

Categorical/ Nominal

Surgery Type

Categorical/ Nominal

Hospitalization

Categorical/ Nominal

Type of Anesthesia

Categorical/ Nominal

IOL Name Categorical/ Nominal
I0L Type Categorical/ Nominal
IOL Material Categorical/ Nominal

Pre-op diseases

Categorical/ Nominal

Operative Complications

Categorical/ Nominal

Uncorrected Post-operative Distance Visual
Acuity OD

Numerical/ Continuous

Best corrected Post-operative Distance
Visual Acuity OD

Numerical/ Continuous

Uncorrected Post-operative Distance Visual
Acuity OS

Numerical/ Continuous

Best corrected Post-operative Distance
Visual Acuity OS

Numerical/ Continuous
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Post-op Complications

Categorical/ Nominal

Numbers of ophthalmologists

Numerical/ Discrete

Number of optometrists

Numerical/ Discrete

Number of nurses assisting during cataract

surgery

Numerical/ Discrete

Number of qualified residents

Numerical/ Discrete

Estimate of Number of cataract surgeries

per week

Numerical/ Continuous

Numbers of cataract surgery rooms

Numerical/ Discrete

Availability of beds

Categorical/ Nominal

Numbers of cataract surgery beds

Numerical/ Discrete

Estimate of Number of inpatients after

cataract surgery

Numerical/ Discrete

Type of anesthesia

Categorical/ Nominal

Report of 4s

Categorical/ Nominal

Quality of cataract surgery and evaluation

of vision following cataract surgery

Categorical/ Ordinal

Post-operative instructions and medication

schedule

Categorical/ Nominal

Name of prescribed medications

Categorical/ Nominal

Post-operative follow up schedule

Categorical/ Nominal

Cost of surgery

Numerical/ Continuous
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Insurance

Categorical/ Nominal

Financial aids

Categorical/ Nominal

Most common type of cataract surgery

Categorical/ Nominal
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Appendix 7

Data abstraction sheet for the head of surgical hospital
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Appendix 8

Patients Records Questionnaire

Institution Information Institution Code

1. Institution Name (Institute) &

Acronym

2. Phone Number

3. Date Collection Date

4. Specify exact name of city, village or

town etc

5. Select Directorate where institute is | 0 Nablus (N) *
located: (Direct) O Ramallah and Al-Bireh (R&A) 2
[0 Jenin (JN) 3

[J East Jerusalem (EJ) *
O Salfit (S) °

[0 Hebron (H) ©

[0 Bethlehem (B) ’

[J Tubas (TB) 8

O Tulkarm (TK) °

O Qalgilya (Q)*°
OJericho (JC) &

OOther *2
6. Select exact location of institute: | O City *
(Loc) O Town 2

O Village®

0 Refugee Camp*
I Other °: Specify

7. Is the location of institute considered | (] Urban !

urban or rural? (IUR) 1 Rural 2
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O Others ® Specify:

8.

Type of Facility (FacType)

You can select more than

[0 Hospital *
0 University Hospital 2
O Other: Specify 3

9.

Practice Sector (Sector)

You can select more than one

O Governmental !

O Non-Profit Governmental

Organization 2

O Civil 3

O Private (For profit) *

O Private group practice (For profit) °
0 UNRWA?®

O Other: Specify ’

Cataract Surgery Information

Chart Code

Patient Demographics

1.

Place of Origin (POO)

[0 Nablus (N) ! Specify:

[0 Ramallah and Al Bireh (R&A) ?
Specify:

[0 Jenin (JN) 3 Specify:

[ East Jerusalem (EJ) * Specify:
O Salfit (S) ° Specify:

[0 Hebron (H) ® Specify:

[0 Bethlehem (B) ’ Specify:

[J Tubas (TB) 8 Specify:

[0 Tulkarm (TK) ° Specify:

[0 Qalgilya (Q)*° Specify:
OJericho (JC) ** Specify:
OOther 2

2.

Is your place of Origin located in

urban or rural (POOUR)

O Urban !
O Rural 2
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O Others ® Specify:

3. Gender

OMale! O Female?

4. Age

[020-291
[130-392
[J 40-49 3
[J 50-59 *
[J 60-65 °
00 >65°

Pre-Operative Cataract Information

Cataract symptoms

O Glare *

O Blur 2

[0 No symptoms listed 3
[J Others # Specify:

Uncorrected Pre-operative Distance Visual
Acuity OD

Uncorrected Pre-operative Distance Visual
Acuity OS

Best corrected Pre-operative Distance
Visual Acuity OD

Best corrected Pre-operative Distance
Visual Acuity OS

Cataract Type

O Nuclear sclerosis *
O Cortical cataract 2
[ Posterior subcapsular cataract 3

[0 Others * Specify:

Pre-existing ocular comorbidities

O Glaucoma !
0 AMD 2
ODR?3

O Uveitis *
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ODR?®
[0 Others © Specify:

Complicated Surgery Risks

(1 None present *

I Previous corneal refractive surgery 2
[J Previous vitreous surgery °

00 Small pupil *

[0 Dense cataract °

[J Cornel opacities °

[J Others 7 Specify:

[J Not specified 8

Intra-Operative Cataract Surgery Informati

on

Surgery Date

Discharge Date:

Operated Eye

I First eye surgery *
1 Second eye surgery 2
[0 Same day bilateral cataract surgery 3

[J Others 4 Specify:

Surgery Type

00 Phacoemulsification (PEIOL) !

OO0 Extracapsular Cataract Extraction
(ECCE) 2

O Intracapsular Cataract Extraction
(ICCE) 3

[0 Lensectomy *

0 Small Inscision Cataract Surgery
(SICS)°®

I Others ® Specify:

Hospitalization

O Inpatient (1 night) *
O Inpatient (More than 1 night) 2
[0 Out-patient *
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[0 Unspecified *

Type of Anesthesia

[0 General *

[0 Retrobulbar 2

O Peribulbar ®

O Sub-tenon *

O Topical °

[ Topical Intracameral ©

[J Others 7 Specify:

IOL Name

[0 Specify™:
[0 Unspecified?

IOL Type

0 Np premium 10L !

O Premium 10 (Multifocal,

accommodating, toric) 2
[0 Unspecified 3
[J Others * Specify

IOL Material

[0 Hydrophobic acrylic IOL *
[0 Hydrophilic acrylic 10L?2
O Silicone IOL 3

[0 Others specify*:

[0 Unspecified °

Operative Complications

O incision complications! ,specify:

[0 Anterior Segment complications 2,

specify:

[0 Capsule Complications® , specify:
[0 Nucleus complications*, specify:
O Iris complications®, specify

[J 10L complications®, specify:

[0 Retinal complications’ , specify:
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O Others (please specify)®

[0 No operative complications reported
9

Uncorrected Post-operative Distance Visual
Acuity OD

Best corrected Post-operative Distance
Visual Acuity OD

Uncorrected Post-operative Distance Visual
Acuity OS

Best corrected Post-operative Distance
Visual Acuity OS

Post-op Complications O incision complications® ,specify:

O Anterior Segment complications 2 ,
specify:

[ Capsule Complications® , specify:

O Nucleus complications*, specify:

O Iris complications®, specify

[0 10L complications®, specify:

O Retinal complications’ , specify:

[ Others (please specify)®

[0 No operative complications reported

9
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Appendix 9

Consent Form

Verbal consent form statement
English Edition

You are invited to give permission to use the files of your patients who have undergone
cataract surgery in the hospital in order to conduct a scientific research project titled "The
rate of cataract operations in the West Bank™ at An-Najah National University in Nablus.

This research is related to all patients who underwent cataract surgery in the West Bank
in the years 2019 and 2020.

There are no negative side effects associated with the use of patient files in this study.

One of the benefits of this research is that we know the rate of cataract operations in the
West Bank and whether their number is sufficient or not to cover the patients’ needs for
this operation according to the standards of the World Health Organization. As a result,
we can present our findings to decision-makers in order for them to take practical steps
to make these operations more accessible to patients in need, increase their number and

efficiency in the West Bank, and reduce reversible blindness caused by cataract.

If you agree to share your patient files in this study, the information gathered will be kept
strictly confidential. Any information about patients will be saved as a number rather than
the patient's name. Except for the project supervisor dr. Hala Labadi, no one will be able
to access or share this information. The information we will obtain from the files is strictly

confidential and will only be used for scientific research.
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