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Abstract
Aim: To determine the prevalence of keratoconus and associated risk factors of keratoconus

among high school students in Couva.

Method: This study was a descriptive, cross-sectional study on the prevalence of keratoconus
among high school students in Couva. Schools were selected based on their proximity to the
University of the West Indies Optometry Clinic in Cova. Systematic random sampling technique
was used to select students to participate in the study. A structured questionnaire was used to
collect data and assess risk factors of keratoconus. Clinical assessment including visual acuity,
scissors reflex, and topography was performed for those at risk of keratoconus. The data was
exported to Statistical Package for Social Sciences (SPSS) where descriptive analysis tests were
done, and logistic regression analysis was used to determine associated risk factors. p<0.05 was

considered statistically significant.

Results: The prevalence of keratoconus was 0.46% (2/432) and 47.7% of the participants were at
risk of having keratoconus. Family history was found to be significantly associated with
keratoconus (OR = 142.333, 95% CI: 7.119-2845.711; p=0.00). The awareness of keratoconus

was low among the study population (9.0%).

Conclusion: This prevalence of keratoconus and those at risk of having keratoconus among high
school students in Couva was significantly high when compared with global findings. Family

history was the most significant factor of keratoconus and there was a poor awareness of



keratoconus. Awareness about keratoconus among high school children in Trinidad is highly

advised for early detection of keratoconus and those at risk.



Introduction

Keratoconus is an ocular condition involving the cornea eye’s cornea. The cornea is a
transparent, outer layer of the eye that has functions such as focusing light rays onto the retina
and providing protection for some internal structures of the eye. The cornea normally assumes a
dome-like shape which allows light to sharply focus onto the retina with minimal scattering.[1]
However, in persons with keratoconus, the cornea protrudes in an irregular cone-like shape. This
conical shape induces irregular astigmatism and light rays are scattered upon reaching the retina.

This results in blurry and distorted vision in persons with keratoconus.[2]

Keratoconus is usually a bilateral disease but can be asymmetric in nature. It is a non-
inflammatory ectasia that is progressive and will eventually lead to the thinning and steepening
of the cornea.[2] It is one of the main causes of vision impairment in adolescents and can cause

forms of social impairment if left untreated.[3]

The cause of keratoconus is unknown. However, there are risk factors which make individuals
more susceptible to developing the disease. For example, research on keratoconus showed that
environmental and ethnic factors may have a part to play in the development of keratoconus.[2]
Multiple studies have shown that age, ethnicity, eye rubbing, family history and parental

consanguinity are major risk factors for keratoconus.[3]

One study done on the epidemiology of keratoconus in various regions in Asia, which compared
persons of Asian descent with white persons, found that Asians are more prone to developing

keratoconus.[4] Trinidad has a large Asian population, therefore, one could assume that



keratoconus may be prevalent in the population. Additionally, another study conducted in a
university hospital in France, concluded that eye rubbing is a major risk factor for developing the
disease.[2] This may be another indication that keratoconus is prevalent in Trinidad since eye
rubbing may be a consequence of our hot and dusty climate. In a different study conducted on
secondary school students in Cameroon, eye rubbing was the most significant risk factor for

keratoconus, followed by refractive error, allergic diseases, and sunlight exposure.[3]

There is a need for further exploration of these risk factors and their association with keratoconus
especially in Trinidad, as no studies have been conducted locally on this topic. Keratoconus
screening is crucial for early detection and management to avoid the burden of visual
impairment. Therefore, the study aims to determine the prevalence of keratoconus and associated

risk factors among high school students in Trinidad.



Relevance to Public Health

Keratoconus begins to develop at puberty and continues to progress until around the age of 25.
The treatment for keratoconus is corneal cross-linking surgery. In this procedure, ultraviolet rays
and riboflavin are used to strengthen the bonds between the fibers of the cornea.[5] This prevents
the cornea from continuing to thin and steepen. However, this surgery does not completely stop

the progression and is most effective when done in the early stages.[6]

Due to keratoconus being the most treatable in its early stages, education, awareness and
screening is extremely important. Few school-based studies have been conducted on keratoconus
and most of these studies were done outside the Caribbean. There is a need to conduct this study
to know how many children have this problem, and those at risk of having this condition. This
will help in developing strategies for preventing visual impairment. This study is therefore aimed
to determine the prevalence of keratoconus among high school children in Trinidad, where the

findings will be compared with global findings.

Through this study, students can be informed whether they have keratoconus or are at risk of
developing keratoconus. This is beneficial to the participants as they can know their status and
can be advised on management options. This study can also bring awareness about keratoconus
to the community. The data collected is beneficial to the public health sector as it aids in

increasing the medical treatment and management of keratoconus.



Literature Review
1. Prevalence of keratoconus

Globally:

Between the years 1959 to 2021, the global prevalence of keratoconus varied between 0.2% and
4,790 per 100,000 persons.[7] Studies done in various countries worldwide found varying
prevalence of keratoconus. In Norway, it was calculated that 192.1 persons per 100,000 persons
in the public were keratoconic.[8] However, in New Zealand, it was found that every 1 in 191
(0.52%) high school students were keratoconic.[9] Research done on the epidemiology of
keratoconus in varies countries such as USA, France, Israel, India and Saudi Arabia revealed that
the prevalence of keratoconus can vary from place to place but can have a prevalence as high as

5% in places such as the Middle East.[10]

Regionally:

There are very few studies that have been done on keratoconus in the Caribbean region. A study
was done in French Caribbean Isles comparing the corneal thickness and curvature in myopic and
keratoconic eyes of patients from French Caribbean Isles (FCI) and France. Both regional and
global data were contrasted to establish that patients from FCI were diagnosed at a later age and
had thinner corneas when compared to patients from France.[11] Although the study has data based
on the Caribbean, there were no studies which correspond to the prevalence of keratoconus in the

Caribbean region.



Locally:
There are no published studies on keratoconus in Trinidad. Hence it is important to conduct
research on the epidemiology of keratoconus in Trinidad to determine the prevalence. This study’s

findings can help to inform and raise awareness for both experts and the public.

2. Demographic distribution of keratoconus

e Age

Keratoconus has its most significant incidence in the age of 20 and 30 years, and progression
occurs up to 35 years of age.[10] This is similar to findings of another study aimed at determining
the epidemiology of keratoconus worldwide by gathering data from countries such as USA, Japan
and India, where eyes with severe keratoconus presented at a younger average age, (18.8 £ 5.35
years) than moderate keratoconus (23.69 + 8.07 years).[12] It can be inferred that keratoconus can
present itself in persons ranging from teens to late twenties. This is again seen in a different study
done on the epidemiology of keratoconus in Mexican adolescents, as the mean age at diagnosis
was 16.1 years.[13] Similar findings were found in New Zealand, where the mean age keratoconus

individuals was found to be 14.9 year.[9]

e Sex

The prevalence and severity of keratoconus cannot be generally categorized through the
distribution of sex since depending on other factors, the dominating sex varies for keratoconus. In
a study done in Jordan University Hospital, it was found that 72.3% of males’ eyes and 71.8% of

females’ eyes had severe keratoconus; 17.3% of males’ and 28.2% of females’ eyes had moderate



keratoconus; and 10.4% of males’ eyes had mild keratoconus, which was not recorded in
females.[14] The sex distribution varied with the severity of keratoconus. In a different study done
on the prevalence and risk factors of keratoconus worldwide, the keratoconus prevalence was 20.6
per 1000 in men and 18.33 per 1000 in women.[15] On the other hand, in a study done in Mexican
adolescents, the prevalence of keratoconus was distributed as 66.6% in females and 33.3% in
males.[13] Therefore, the findings of sex and its association with keratoconus varies across studies.

Hence, based on multiple factors, a dominant keratoconic sex cannot be ascertained.

e Ethnicity

Keratoconus was recorded to be associated with ethnicity. Investigations on the influence of ethnic
origin on the incidence of keratoconus in Asians and white patients done in Dewsbury District
General Hospital in the UK, found that the incidence of keratoconus was significantly higher in
the Asian participants (1 in 4000) than in the white participants (1 in 30000). The study also
concluded that Asians tend to present with keratoconus at a younger age when compared to white
participants.[16] Similar findings were also discovered in another study done in the UK, in the
ophthalmology department of a Midlands hospital, which aimed at detecting if ethnic origin
influences the incidence or severity of keratoconus. This study also found that the incidence of
keratoconus in Asians is higher compared to whites, the age of onset in Asians is also younger,
and Asians also tend to require corneal graft at a younger age.[17] Hence it can be understood that
not only the prevalence of keratoconus is influenced by ethnicity, but also the severity and age of

onset of keratoconus can be affected by ethnicity.



e Environment/Geographic Location

Climate can affect keratoconus as areas with considerable sunshine and hot weather have a higher
prevalence of keratoconus compared to locations with cooler climates and less sunshine.[18] In
Russia, where there is less sunshine, the prevalence of keratoconus was 0.3 per 100,000 whilst in
Central India, where there is lots of sunshine, the prevalence of keratoconus was 2300 per
100,000.[18] This shows that the prevalence of keratoconus can be influenced by the type of
climate there is in an area. This can also be seen in other instances as a higher prevalence of
keratoconus has been identified in Saudi Arabia, Iran, New Zealand, Israel, and some Pacific

Islands due to high ultraviolet exposure.[12]

3. Risk Factors

e Parental Consanguinity
Consanguinity is the kinship of two individuals characterized by the sharing of common
ancestor(s).[19] A study done in 2010 estimated that the global prevalence of parental
consanguinity population is 10.4%.[20] Research done at the University of Lahore Teaching
Hospital concluded that a relationship between consanguinity and keratoconus was obtained with
significant results.[21] Parental consanguinity allows for an increased probability of genetic
diseases/complications to pass down. Although there are resources which contain consanguinity
as a risk factor of keratoconus, there are varying opinions of it being a true risk factor. There are

few studies that reported this factor.


https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/consanguinity

e Atopic diseases
Atopy is an inherited condition that makes individuals more likely to have a familiar group of
diseases.[22] The University of Ottawa Eye Institute conducted a study which showed that the
incidence of atopy was 35% in keratoconus cases as opposed to the control group, where the
incidence was only 12%.[23] In a study done in South Korea, the findings revealed statistically
significant associations between atopic diseases and keratoconus as well.[24] Some atopic diseases

which are considered risk factors for keratoconus are asthma and hay fever.[25]

e Eye Rubbing
Eye rubbing is an action that can cause injury due to the frequency being performed and/or the
force being applied. The mechanical force of eye rubbing can affect a patient’s cornea leading to
the development of keratoconus.[26] It was found that 65.6% of keratoconus patients in a study
conducted in an optometric contact lens practice had a history of eye rubbing.[27] In another study
done on the correlation between keratoconus and eye-rubbing in the University of Jazan, it was
found that in 83% of keratoconus patients rub their eyes frequently whereas in healthy age-matched
eyes, 58% of them rubbed their eyes.[28] Other studies such as one done on the risk factors of
keratoconus among secondary school students in Cameroon found that eye rubbing was recorded

as the most significant risk factor for keratoconus.[3]

e Food

There is little to no research done to conclude that certain foods affect keratoconus. However,

certain food allergies can lead to itching of the eye. Additionally, there is some research that
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suggests that certain deficiencies in nutrients and metabolites can be linked to keratoconus.[29]

However, this has not been studied enough to directly link specific foods to keratoconus.

4. Awareness of keratoconus
Research done in Saudi Arabia found that the awareness of keratoconus reported in the public was
moderately poor, with most people not knowing the treatment methods nor consequences of
untreated keratoconus.[30] In another study done on the awareness of keratoconus in Jeddah, the
conclusion was that there was a deficient awareness about keratoconus, and health education
programs to raise the public awareness about keratoconus was recommended.[31] There are no
studies done regionally or locally on the awareness of keratoconus however, it is important to
promote the awareness among the population in Trinidad so that persons can participate in

screenings for keratoconus.
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Aim of Study

The purpose of this study is to determine the prevalence of keratoconus among high school

students in Couva, as well as those at risk of developing keratoconus.

Objectives of Study

To ascertain the prevalence, demographic distribution and clinical presentations of
keratoconus among high school students in Couva, Trinidad
To assess the possible risks and associated factors of keratoconus among them

To determine the awareness of keratoconus among them

Research Questions

What is the prevalence, demographic distribution and clinical presentations of
keratoconus among high school students in Couva, Trinidad?
What are the possible risks and associated factors of keratoconus among them?

What is the awareness of keratoconus among them?

Ethical Considerations

Ethical Approval was obtained from the University of the West Indies Research and
Ethics Committee to carry out the study.

Permission was obtained from the Ministry of Education to conduct the study in schools.
Permission from the principals of selected schools was also obtained.

Consent was obtained from the parents and students to participate in the study.
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Method

Study Setting:

The study was conducted in Trinidad and Tobago (T&T). T&T is a dual-country located in the
tropical zone with an overall population of 1,409,398 persons.[32] Due to its zonal location
Trinidad has hot weather. The island of Trinidad has an area of about 4800 square km,[33] and is

generally separated into 3 major regions: South, Central and North.

The ethnic composition of the nation is roughly 34.2% African, 35.4% East Indian, 22.8% mixed
and 7.6% being other races.[34] There are approximately 199 secondary schools in T&T which
are scattered throughout the country, and six of these secondary schools are in Couva. The
average age range of students in high schools in Trinidad is 12-16 years from forms 1-5.[35]
The secondary schools in T&T are grouped according to 3 main categories: government funded,
partially government funded and private schools. Government funded schools are multi-religious

institutions and mixed-gender schools.

There is an enrollment rate of approximately 93.204% of adolescents in secondary schools.[36]

Thus, there was adequate access to students to participate in this study.

This study was conducted in secondary schools which are in Couva. Couva is a town located in west-

central Trinidad. It has a population of approximately 48858 persons which was taken from the 2011

census.[37] The Couva Hospital and Multi Training facility is a popular landmark located in Couva

and it is where the UWI Optometry Clinic is situated. There are six secondary schools which are in

Couva, all of which are near the Couva Medical and Multi-Training Facility.
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Study Design:

The study was a descriptive cross-sectional, school-based study.

Study Population:

High school students in Couva made up the study population.

Study Sample:

The sample size was calculated using the single population proportion formula:

. NxX

"TEEN-D

where
(Zx)* xp x (1—p)

X=—2

(MOE)?
n =sample size
N= population size
Z= critical value of the normal distribution at
p= sample proportion (the average prevalence of keratoconus taken from recent studies)

MOE= margin of error

A confidence level of 95% was used and a value of p<0.05 was considered significant for this study.

Since a 95% confidence level was used, the value of the Z statistic at this confidence level is 1.96.

Additionally, a margin of error of 0.5% was used.

The population size was assumed to be 100,000.
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The value of p was calculated to be 0.29%. This value was calculated by taking the average prevalence
of keratoconus from 3 different studies. In a study done in New Zealand, the average prevalence of
keratoconus was 0.52%,[9] in a study done in Norway, it was 0.19%,[8] and in a study done in the
USA, it was 0.16%.[38] Therefore, the average of all these values is 0.29% which is what was used as
the proportion of high school students with keratoconus. Using the formula, the sample size was
calculated to be 443 but only 432 students gave consent to participate in the study therefore, 432

questionnaires were collected, and a 97.5% response rate was obtained.

Inclusion Criteria:

High school students in Couva whose consent to participate in the study were obtained were included
in the study.

Exclusion Criteria:

High school students who had corneal pathologies, trauma to the cornea or any condition of the cornea

unrelated to keratoconus.

Sampling Technique:

The study sample was taken from three different secondary schools in Couva. Convenience sampling
was used to decide that high school students in Couva would be investigated due to the proximity of
these schools to the Couva Medical and Multi Training Facility. These schools were selected because
they are mixed-gender schools and multi-religious institutions. In other words, only government funded

schools were considered in this study.
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First step: Convenience sampling was used to select 3 schools located in Couva which meet the criteria
of being government institutions and being near to the Couva Medical and Multi Training Facility. The
sample size was divided by 3 to determine how many students would be screened in each school. Thus,
148 students were selected from each school. Since there are also 5 forms in each school, 30 students

were selected from each form.

Second Stage: The names of all the students in each form were gathered from a list provided by the
form mistress/master. Their names were coded and inserted into a software called Picker Wheel. This
software allows for the use of simple random sampling to select each student. The wheel was spun 30
times to select 30 students from the form. This was done for each form in each school to get all 443
participants needed for the study. After, 443 participants were selected, and the consent forms were

given out, 432 viable questionnaires were returned.

Data Collection procedure:

1. Ethical approval was obtained from the UWI Ethics Committee.

2. Permission from the MOE to attend the various schools to collect data was obtained.

3. Permission from the schools’ Principals was obtained.

4. The schools were visited, and consent forms were given out to the students to obtain
permission from their parents and the students themselves.

5. Once permission was granted, students filled out the keratoconus risks assessment
questionnaire to screen for those who might be at risk for having keratoconus.

6. The visual acuity (VA) of the students were taken. This was done by placing the EDTRS

chart 4 meters away from a seated patient. An occluder was used to cover the patient’s
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left eye and the patient was instructed to use their right eye to read the smallest set of
letters they could see on the chart. This process was then repeated while the patient’s
right eye was occluded. Finally, the patient was asked to do the same thing with both of
his/her eyes open. This process was repeated to take the patient’s near VA as well using
the EDTRS near chart.

7. The handheld autorefractor was used to determine the refractive status. The patient was
asked to align their eyes with the eyepiece of the machine. The device automatically took
the patient’s refractive error using wavefront technology.

8. The retinoscope was used to determine if there was a scissor reflex when scanning their
cornea. The examiner stood about an arm’s length away from the patient and briefly
passed the light over the patient’s eye a few times.

9. Students who were suspected to be keratoconic were referred to the Couva Medical and
Multi-Training Facility to be screened using the topographer. This confirmed if they had
keratoconus or not. The patient was required to place their chin on a chin rest and their
forehead against a forehead bar. The patient had to look straight ahead into the machine

while the machine took the measurements.

Data Protection:
Participants confidentiality was protected by using non-identifiable codes to store each
participants information. Additionally, people not involved in the research project did not have

access to the data as it was stored on password protected computers.
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Outcome Variables:

Presence of refractive error, eye rubbing (rated a 3/5 or more), parental consanguinity, family
history of keratoconus, presence of atopic disease(s), sunlight exposure (more than 8 hours per
week), near work (more than 24 hours per week) and changing spectacles at least once a year
were considered as risk factors of keratoconus based on literature review. All of the participants
had diet as risk factor. Individuals with at least 3 of the risk factors (excluding diet) were

considered to be at risk of developing keratoconus.

Operational definitions:
Awareness of keratoconus:

Defined as having heard of keratoconus before or knowing that the condition exists.

Refractive error:

Having a VA of less than or equal to 6/12 on at least one eye that can be improved with glasses.

Eye Rubbing:

Defined as rubbing the eye with the knuckle of the hand vigorously rated 3/5 or more.

Parental Consanguinity:

Defined as having both parents either as first cousins, second cousins or distant relatives.

Sunlight Exposure:

Exposure to sunlight for at least 8 hours per week.

18



Near Work:
Doing more than 24 hours of near work per week such as reading, cellphone use and computer

work.

Family History:

Having a relative who has been previously diagnosed with keratoconus.

Presence of Atopy:
Defined as having one or more of the following diseases: eczema, asthma, hay fever, food

allergies, pollen/dust allergies, animal fur allergies and vernal keratoconjuncitivits.

Diet:
Defined as eating one or more of the following foods at least twice per week: fish/chicken, red

meat, eggs, milk, beans, rice/pap/pasta/bread, vegetables and fruit.

Data Analysis:

The data was entered into Microsoft Excel and then exported to the Statistical Package for Social
Sciences (SPSS) where descriptive analysis tests such as frequency, mean and standard deviation
were calculated. Logistic regression was used to determine associated risk factors, where a

p<0.05 was considered statistically significant.
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Results

Demographic profile of study participants:

A total of 432 students aged 12-17 years with a mean age of 14.08 (+ 1.49) years participated in
the study giving a 97.5% response rate. Majority were of East Indian descent (48.1%), females

(52.1%), 14 years old (23.1%) and in form 2 (25.5%) (Table 1).

Table 1.0: Demographic profile of participants

Variable Frequency (N=432) Percentage (N=100%)
Gender
Female 225 52.1
Male 207 47.9
Age
12 72 16.7
13 97 22.5
14 100 23.1
15 79 18.3
16 53 12.3
17 31 7.2
Ethnicity
East Indian 208 48.1
African 96 22.2
Chinese 11 2.5
Mixed 117 27.1
Form Class
1 107 24.8
2 110 25.5
3 85 19.7
4 67 15.5
5 63 14.6
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Clinical profile of study participants:

Most of the participants had an unaided and aided visual acuity (VA) of 0.4 LogMAR (6/15
Snellen) or better and 0.03 LogMAR (approximately 6/6 Snellen) on both eyes respectively. The
prevalence of refractive error was 32.9% and myopia was the most prevalent refractive error
followed by astigmatism (25.4%). The most prevalent risk factors for keratoconus among the
participants was eye rubbing (70.6%) followed by more than 8 hours of sunlight exposure per

week (51.4%), and having atopic disease(s) (48.4%). (Table 2)

Table 2.0: Clinical profile of participants

Variables Frequency (N=432) Percentage (N=100%)
Visual Acuity
Right Eye Unaided VA
Better than 6/12 376 87.0
6/12 or worse 56 13.0
Left Eye Unaided VA
Better than 6/12 384 88.9
6/12 or worse 48 111
Both Eyes Unaided VA
Better than 6/12 386 89.3
6/12 or worse 46 10.7

Risk factors

Refractive Error

Yes 142 32.9

No 290 67.1
Eye Rubbing > 3/5

Yes 305 70.6

No 127 29.4
Family History of Keratoconus

Yes 4 0.9

No 428 99.1
Parental Consanguinity

Yes 43 10

No 389 90
Presence of Atopic Diseases

Yes 209 48.4

No 223 51.6
> 8 hours Sunlight Exposure per week

Yes 222 514

No 210 48.6

> 24 hours near work per week

21



Yes 121 28.0
No 311 72.0
Diet
Fish/Chicken
Yes 352 81.5
No 80 18.5
Red Meat
Yes 70 16.2
No 362 83.8
Eggs
Yes 225 52.1
No 207 47.9
Beans
Yes 146 33.8
No 286 66.2
Milk
Yes 220 50.9
No 212 49.1
Rice/Pap/Pasta/Bread
Yes 379 87.7
No 53 12.3
Vegetables
Yes 291 67.4
No 141 32.6
Fruit
Yes 274 63.4
No 158 36.6
Frequency of Changing Spectacles
Never changed/No spectacles 292 67.6
Once a year or more 45 104
Every 2 years or less 95 22.0
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Obijective 1: To ascertain the prevalence, demographic distribution and clinical presentations of

keratoconus among high school students in Couva, Trinidad

The prevalence of keratoconus was 0.46 % (2/432). The keratoconic individuals were East
Indian (50%), mixed (50%), and aged 14 (50%) to 17 (50%) years with a mean (£SD) age of
15.5 (£2.12) years. Additionally, the keratoconic participants were female (50%) and male
(50%). Their mean unaided VA was 1.33 LogMAR (approximately 6/120 Snellen) on both eyes
and mean aided VA was 0.35 LogMAR (approximately 6/12 Snellen) on both eyes. The range of
their refractive error was between —1.50 to —6.25DS of myopia, with astigmatism ranging
between —3.50 to —7.50DC. Their Kmax mean was 56.15 dioptres. (Table 3). The individuals
with keratoconus also displayed many risk factors of keratoconus themselves with 100% having
refractive error, eye rubbing more than 3/5, and atopic diseases (Table 4).

Table 3.0: Clinical presentation of keratoconus

Min Max Mean STD
OD unaided VA (LogMAR) 1.32 1.34 1.33 0.01
OS unaided VA (LogMAR) 1.32 1.34 1.33 0.01
OU unaided VA (LogMAR) 1.30 1.32 1.31 0.01
OD aided VA (LogMAR) 0.40 0.42 0.41 0.01
OS aided VA (LogMAR) 0.32 0.34 0.33 0.01
OU aided VA (LogMAR) 0.32 0.38 0.35 0.04
Sphere (DS) -1.50 -6.50 -4.44 2.21
Cylinder (DC) -3.50 -7.50 -5.19 1.82
Kmax (D) 50.18 66.5 56.15 6.66
Age 14 17 15.50 2.12
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Table 4.0: Clinical profile of those with keratoconus

With Keratoconus Without Keratoconus Total= 432
Refractive Error
Yes 2 (0.5%) 140 (32.4%) 142 (32.9%)
No 0 (0.0%) 290 (67.1%) 290 (67.1%)
Eye Rubbing > 3/5
Yes 2 (0.5%) 303 (70.1%) 305 (70.6%)
No 0 (0.0%) 127 (29.4%) 127 (29.4%)
Family History
Yes 1 (0.2%) 3 (0.7%) 4 (0.9%)
No 1 (0.2%) 427 (98.8%) 428 (99.1%)
Atopic Disease(s)
Yes 2 (0.5%) 207 (47.9%) 209 (48.4%)
No 0 (0.0%) 223 (51.6%) 223 (51.6%)
= 8 hours sunlight exposure per week
Yes 1 (0.2%) 221 (51.2%) 222 (51.4%)
No 1 (0.2%) 209 (48.4%) 210 (48.6%)
= 24 hours of near work per week
Yes 0 (0.0%) 121 (28.0%) 121 (28.0%)
No 2 (0.5%) 309 (71.5%) 311 (72.0%)
Frequency changing spectacles
Once a year or more 1 (0.2%) 44 (10.2%) 45 (10.4%)
Less than once a year/ No 1 (0.2%) 386 (89.4%) 387 (89.6%)
spectacles
Parental Consanguinity
Yes 0 (0.0%) 43 (10.0%) 43 (10.0%)
No 2 (0.5%) 387 (89.6%) 389 (90.0%)
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Obijective 2: To assess the possible risks and associated factors of keratoconus among high

school students in Couva, Trinidad

Possible Risk Factors:

A total of 206 (47.1%) participants were considered to be at risk of developing keratoconus as
they possessed 3 or more of the risk factors. Among those that were at risk for keratoconus, the
most prevalent risk factor was eye rubbing (87.4%), followed by more than 8 hours exposure to
sunlight per week (71.8%), and atopy (68.4%). The majority of those at risk were female

(54.4%), 15 years old (21.4%) and East Indian (47.6%). (Table 5)

Table 5.0: Demographic and clinical profile of those at risk for keratoconus

Variable Frequency (N=206) Percentage (N=100%)
Gender
Female 112 54.4
Male 94 45.6
Age
12 39 18.9
13 42 20.4
14 38 18.4
15 44 21.4
16 28 13.6
17 15 7.3
Ethnicity
East Indian 98 47.6
African 45 21.8
Chinese 6 2.9
Mixed 57 21.7
Refractive Error
Yes 106 51.5
No 100 48.5
Eye Rubbing > 3/5
Yes 180 87.4
No 26 12.6
Family History of Keratoconus
Yes 3 15
No 203 98.5
Parental Consanguinity
Yes 29 141
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No 177 85.9

Presence of Atopic Diseases

Yes 141 68.4
No 65 31.6
> 8 hours sunlight exposure per week
Yes 148 71.8
No 58 28.2
= 24 hours near work per week
Yes 95 46.1
No 111 53.9
Frequency of Changing Spectacles
Once a year or more 43 20.9
Less than once a year/ No 163 79.1
spectacles

Associated Factors:

A statistically significant relationship between keratoconus and family history was found among
those with keratoconus using logistic regression (OR = 142.333, 95% CI: 7.119-

2845.711; p=0.001). No associations were found between refractive error (p=0.994), eye rubbing
(p=0.998), parental consanguinity (p=0.998), atopic diseases (p=0.995), changing spectacles
once a year or more (p=0.127), more than 24 hours of near work per week (p=0.996) or more
than 8 hours of sunlight exposure per week (p=0.969) and keratoconus in those with the
condition.

In those at risk of developing keratoconus, no associations were found among the participants
and their gender (p=0.364), their ethnicity (p=0.739) or their age (p=0.663) and being at risk.

(Table 6)
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Table 6.0: Associated risk factors for keratoconus

Variable OR (95% CI) p-value Statistically Significant?
Associated risk factors in those with keratoconus

Family History 142.333 (7.119-2845.711)  0.001 Yes
Sunlight Exposure 0.946 (0.059- 15.217) 0.969 No
Changing Spectacles 8.773 (0.539- 142.729) 0.127 No
Near Work - 0.996 No
Eye Rubbing - 0.998 No
Parental Consanguinity - 0.998 No
Atopic Diseases - 0.995 No
Refractive Error - 0.994 No
Associated demographics in those at risk for keratoconus

Age 1.031 (0.908-1.171) 0.663 No
Gender 0.839 (0.575-1.225) 0.364 No
Ethnicity 1.026 (0.883-1.192) 0.739 No
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Obijective 3: To determine the awareness of keratoconus in high school students in Couva,
Trinidad

Of the 432 participants assessed, only 39 (9.0%) were aware of keratoconus. Majority were

female (56.4%), East Indians (53.9%), 14 years old (35.9%) and in form 2 (53.9%) (Table 7).

Table 7.0: Demographic distribution of participants that are aware of keratoconus

Variable Frequency (N=39) Percentage (100%)
Gender
Male 17 43.6
Female 22 56.4
Ethnicity
East Indian 21 53.9
African 6 15.4
Mixed 10 25.6
Chinese 2 5.1
Age
12 3 1.7
13 12 30.8
14 14 35.9
15 5 12.8
16 2 5.1
17 3 7.7
Form Class
1 3 7.7
2 21 53.9
3 9 23.1
4 1 2.5
5 5 12.8
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Discussion

Prevalence, demographic distribution and clinical presentations of keratoconus among high
school students in Couva, Trinidad

Prevalence:

The prevalence of keratoconus was found to be 0.46% (2/432). This finding is similar the
prevalence of keratoconus in high school students in New Zealand, where keratoconus was
present in 1 in every 191 high school students (0.52%).[9] However, the study in New Zealand
was conducted on a larger sample size than the one used in this study therefore, this could be a
reason why the prevalence in New Zealand was slightly higher. On the other hand, the
prevalence of 0.46% was higher compared to the prevalence of keratoconus in Norway, which
was 0.19%.[8] This difference could be because the study in Norway targeted the general
population, whereas this study focused on persons of the adolescent age, which is where the

majority of keratoconic patients tend to develop the condition.

Demographic Distribution:

A generalized demographic distribution cannot be described for the study population as only 2
individuals with keratoconus were found. However, among these 2 individuals, one was male,
and one was female therefore, a dominant keratoconic sex could not be determined. However,
varied findings were reported in other studies, and keratoconus has not been proven to be more
prevalent in one sex than the other. For example, the prevalence of keratoconus was 20.6 per
1000 in men and 18.33 per 1000 in women in a study in Iran,[15] and on the other hand, the
prevalence of keratoconus was distributed as 66.6% in females and 33.3% in males in a different

study in Mexico.[13]
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Additionally, one keratoconic patient was 14 years old, while the other was 17 years old, giving
a mean age of 15.5 years. This finding is similar to another study done on Mexican adolescents
where the mean age of keratoconus diagnosis was 16.1 years,[13] and also similar to findings in

New Zealand where the mean age of those with keratoconus was found to be 14.9 years.[9]

The incidence of keratoconus seems to be much higher in persons of Asian descent when
compared to other ethnicities.[16] In this study, one keratoconus patient was of East Indian
descent, while the other was a mix of East Indian and African. Therefore, both keratoconus
patients did come from Asian ethnic backgrounds. Therefore, this finding is in keeping with
findings from other studies where the common finding is that the Asian ethnicity tends to be

more susceptible to developing keratoconus.

Clinical Presentation:

In terms of the clinical presentation of keratoconus the mean Kmax for those with keratoconus
was 56.15 dioptres and the mean best corrected distance VA was 0.35 LogMAR. This can be
compared with the study done on keratoconus in New Zealand, which showed that the overall
mean Kmax in those with keratoconus was 48.7 diopters, and the majority of the participants
with keratoconus were not able to see better than 0.2 LogMAR.[9] A factor that may account for
this difference could be because people of Asian ethnicity were reported to have a more severe
form of keratoconus when compared to other ethnicities.[16] Since both keratoconic individuals
in this study came from Asian backgrounds, it may be why the Kmax values and VA values

indicate a more severe case of keratoconus. Other factors may also contribute to this difference
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such as the age of diagnosis and availability of treatment. Additionally, the New Zealand study
compared 10 keratoconus individuals, whereas this study only had 2. This could account for why
the average Kmax and average best corrected distance VAs in this study were slightly more

severe, due to the limited number of keratoconic individuals.
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Possible risks and associated factors of keratoconus among high school students in Couva,

Trinidad

Existing literature shows risk factors that are associated with keratoconus such as parental
consanguinity, presence of refractive error, family history, eye rubbing, having atopic diseases,
ethnicity and sunlight exposure.[2] The only statistically significant risk factor associated with
keratoconus found in this study was having a family history of keratoconus (OR = 142.333, 95%
Cl: 7.119-2845.711; p=0.001). However, this is in keeping with the findings of other studies
which have also found that family history is a significant risk factor for developing

keratoconus.[3]

Unfortunately, since only 2 persons with keratoconus were found in this study, there was not
enough variation in the data for associations between keratoconus and eye rubbing, parental
consanguinity, refractive error, sunlight exposure, near work, frequency of changing spectacles
and atopic diseases to be found. However, it is important to note that the keratconic individuals
did possess multiple risk factors for keratoconus, as they both had refractive error, rubbed their

eyes very frequently and had atopic diseases.

In this study, if a student possessed three or more of the following risk factors: presence of
refractive error, eye rubbing (rated a 3/5 or more), parental consanguinity, family history of
keratoconus, presence of atopic disease(s) and sunlight exposure (more than 8 hours per week),
near work (more than 24 hours per week), or changing his/her spectacles at least once a year,
he/she was considered to be at risk for developing keratoconus. The findings revealed that 47.7%
of the participants were found to be at risk of developing keratoconus. This could be due to the

dusty, pollen-heavy atmosphere here in Trinidad which leads to eye rubbing in many students.
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This finding was higher than 34.5% reported to be at risk in a study among high school students
in Cameroon.[3] There is need to use larger sample and conduct a population-based keratoconus

study in Trinidad.

The presence of atopic diseases was also quite abundant in the study population. One study done
in Europe aimed at determining the prevalence of atopic diseases in adolescents found it to be
40.3%.[39] The fact that this study was conducted on a much smaller sample size yet still found
similar results (48.4%), shows that atopic diseases are prevalent among high school students in

our society and thus, they can contribute as a risk for many persons.

Moreover, sunlight exposure has also been linked to keratoconus development as exposure to
UV rays can have a thinning effect on the cornea.[3] This is obviously a very prominent risk
factor in our study as everyone is exposed to the sunlight daily due to our tropical climate. Due
to this sunny weather, it is a culture in Trinidad that persons of the adolescent age often engage
in outdoor-based activities as a form of extra-curricular or leisure. This could account for why
more than half of the participants (51.4%) stated that they spend more than 8 hours in the sun per
week. This increased sunlight exposure can encourage the development of keratoconus in the

adolescent population.

Although there were no associations found with other risk factors such as presence of refractive
error, parental consanguinity, near work, frequently changing spectacles, these risk factors were
still quite present in the study population. For example, 32.9% of our study participants had
refractive error which was higher than 6.7% recorded in a study among school children in East
Sikkim.[40] Additionally, a study done in 2010 estimated that the global prevalence of parental

consanguinity of the global population is 10.4%.[20] In this study, 10% of the participants had
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parents that were related. This is a very similar figure to that of the global prevalence of parental
consanguinity. Therefore, the fact that the prevalence in such a small area is similar to that of the
global prevalence of parental consanguinity, means that this risk factor of keratoconus might be

prevalent in Trinidad.

Several studies have put forth the idea that persons of Asian ethnicity tend to develop
keratoconus more frequently compared to persons of other ethnicities.[17] 48.1% of the
participants in this study were of East Indian descent, therefore, nearly half the study population
consisted of those of Asian descent. Trinidad’s society is comprised of a large Asian population
therefore, this risk factor for keratoconus might be high in Trinidad. Although no association
could be found between those at risk and ethnicity, the majority of those at risk were of East
Indian descent (47.6%). Since most of the risk factors for keratoconus are common in Trinidad, it
is not surprising that nearly a half of the study population possessed three or more of these risk

factors and are at risk of developing keratoconus.

More females (54.4%) were at risk of developing keratoconus than males. This finding is in
agreement with some studies which found that keratoconus tends to be more present in females
than males,[13] but differs from the findings of other studies that conclude that keratoconus is
more present in males.[15] Thus, more research needs to be conducted to find out if there really
is an association between keratoconus and gender as different studies tend to report different

conclusions on this matter.

Lastly, no association could be found between age and those at risk of developing keratoconus
however, the majority were 14 years old (35.9%). This again supports similar findings which

show that the mean age of keratoconus diagnosis can be around 14.9 years old.[9]
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Awareness of keratoconus in high school students in Couva, Trinidad

The awareness of keratoconus recorded in this study was 39 (9.0%) out of 432 participants. This
shows that the awareness of keratoconus among high school students was generally low as more
than 90% of the participants had never heard of the disease. There is a lack of education on this
disease in Trinidad and people who were determined to be at risk of developing keratoconus do
not know that they are susceptible to this disease. High school students, and their parents, should
be aware of this disease so that they can go for regular eye exams and get screened for
keratoconus. Other studies done in Saudi Arabia among the public on the awareness of
keratoconus also reported very low levels of awareness.[30] There is a need for more eye health

education among high school children in Trinidad.
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Limitations
e The sample size was small and thus, only 2 persons with keratoconus were found. This
limited the researchers’ ability to find more risk factors associated with keratoconus.
e This study was susceptible to participants’ honesty and responsiveness to the
questionnaires.
e Findings from the study cannot be generalized as it was only conducted in secondary

schools in Couva.

Conclusion

This study was the first of its kind to be done in Trinidad and by extension, the Caribbean. The
prevalence of keratoconus was found to be 1 in every 216 high school students (0.46%), with the
clinical presentation and demographic distribution of keratoconus being identical to findings in
existing literature. Having a family history of keratoconus was found to be an associated factor in
those with keratoconus. 47.7% of the participants had 3 or more risk factors, making them at risk
for developing keratoconus. Further comparison of the data to findings in other studies showed
that the risk factors for keratoconus such as refractive error, parental consanguinity, atopic
diseases, sunlight exposure and eye rubbing were present in a large number of the study

population.

It is believed that with a bigger sample size, the prevalence of keratoconus in Trinidad would be
even higher. The poor awareness of keratoconus in the study population showed that many are
not educated about this condition or its risk factors, meaning that late diagnosis and treatment for

keratoconus may be quite common in Trinidad, which does not promote the best visual
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outcomes. This study aims to stress the importance for regular eye exams and screening for
keratoconus in the adolescent population in Trinidad due to the many individuals who meet the

risk factors for developing keratoconus.

Recommendations

e Future studies should include a larger sample size and include more schools so that the
results can be generalized to the entire country.

e Similar studies should be conducted in other Caribbean islands.

Next Steps
e Expand the sample size to discover more people with keratoconus.

e Expand the area of study to cover secondary schools spread throughout Trinidad.
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Government of the Republic of Trinidad and Tobago
MINISTRY OF EDUCATION
Education Towers, No.5 St. Vincent Street, Port of Spain, Trinidad
1.868.622.2181 Ext. 2342, (Fax) 1.868.624.1222, www.moe qov.tt
Educational Planning Division
Level 14
E: 144/16

February 22, 2023

Dr. Ngozika Ezinne, Ms. Destiny Lawrence and Ms. Elicia Bissoon

Optometry Unit

Department of Clinical Surgical Sciences

University of the West Indies

Dear Dr. Ezinne, Ms. Lawrence and Ms. Bissoon,

Your request to include additional schools in your study entitled “Epidemiology of Keratoconus
among High School Children in Trinidad and Tobago™ has been approved by the Chief
Education Officer of the Ministry of Education.

This approval is granted for the academic year 2022/2023 and permits the researchers to include
six (5) additional schools in their study within the Ministry of Education (sce attached list).

Should you require additional information please contact Ms. Jermaine Williams, Research Officer
I, Educational Planning Division at 622-2181 ext, 2334 or jermaine.williams@moe.gov.tt.

Yours sincerely,

: ai—

Director
Educational Planning Division

CERTIFIED CORRECT
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RESEARCHER: DR. NGOZIKA ESTHER EZINNE, MS. DESTINY LAWRENCE AND MS,

ELICIA BISSOON

List of Schools

Caroni Education District
I. Waterloo Secondary School
2. Holy Faith Convent, Couva

Victoria Education District
1. A.S.JA. Girls' College, San Fernando
2, Presentation College, San Femando
3. San Fernando West Secondary School

CERTIFIED CORRECT

Total No. of Schools: 5
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MINISTRY OF EDUCATION
Education Towers, No.5 St. Vincent Street, Port of Spain, Trinidad
1.868.622.2181 Ext. 2342, (Fax) 1.868.624.1222, www.moe gov.tt
Educational Planning Division
Level 14

E: 14/4/16
February 22, 2023

The School Supervisor I
Caroni District Office
Old Couva West Secondary
School, Balisier Street,
Couva

Dear Sir'Madam

This is to inform you that Dr. Ngozika Esther Ezinne, Ms. Destiny Lawrence and Ms. Elicia
Bissoon have been granted permission to include Waterloo Secondary School and Holy Faith
Convent, Couva in their research within your Education District. Dr. Ezinne is an Optometry
Lecturer at the University of the West Indies, St. Augustine Campus and the principal investigator
in the study. Ms. Destiny Lawrence and Ms. Elicia Bissoon are co-investigators. Their rescarch is
centitled “Epidemiology of Keratoconus among High School Children in Trinidad and
Tobago.”

The applicants’ research shall be conducted during academic year 2022/2023. In this regard, you
are kindly asked to inform the Principals of the schools within your District to expect the
researchers. Participation is voluntary; however, the Principals’ cooperation in assisting the
researchers would be greatly appreciated.

Should you require additional information please contact Ms. Jermaine Williams, Research Officer
I, Educational Planning Division at 622-2181 ext. 2334 or jermaine.williams@moe.gov.tt.

Yours sincerely

Director
Educational Planning Division

CERTIFIED CORRECT
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G { the Republic of Trinidad and Tol
MINISTRY OF EDUCATION
Education Towers, No.5 St. Vincent Street, Port of Spain, Trinidad
1.868.622.2181 Ext. 2342, (Fax) 1.868.624.1222, www.noe.gov.tt
Educational Planning Division
Level 14

E: 14/4/16
November 3, 2022

The School Supervisor 111

Caroni Education District Office
14 Camden Court

Couva

Dear Sir/Madam

This is to inform you that Dr. Ngozika Esther Ezinne, Ms. Destiny Lawrence and Ms. Elicia
Bissoon have been granted permission to include Couva East Secondary School and Couva West
Secondary School in their research within your Education District. Dr. Ezinne is an Optometry
Lecturer at the University of the West Indies, St. Augustine Campus and the principal investigator
in the study. Ms. Destiny Lawrence and Ms. Elicia Bissoon are co-investigators. Their research is
entitled “Epidemiology of Keratoconus among High School Children in Trinidad and
Tobago.”

The applicants” research shall be conducted during academic year 2022/2023. In this regard, you
arc kindly asked to inform the Principals of the schools within your District to expect the
researchers. Participation is voluntary; however, the Principals’ cooperation in assisting the
researchers would be greatly appreciated,

Should you require additional information please contact Ms, Jermaine Williams, Rescarch Officer
I, Educational Planning Division at 622-2181 ext. 2334 or jermaine.williams@moe.gov.tt.

Yours sincerely

/

L an Wl —

Frsanannn B ) EEEEE

Director
Educational Planning Division

CERTIFIED CORRECT
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3. Ministry Permission Letter

Optometry Unit, Department of Clinical Surgical Sciences,
Faculty of hMedical Sciences,
Univerzity of the West Indies

The Permanent Secretary
Mimstry of Education

3 5t. Vincent Street

Port of Spam

The Chief Education Officer

Dear Sir,

Ee: Permizsion to Conduct Research in Secondary Schools

Our names are Shinead Phagoo and Ameera Foopnarmesingh. We are Optometry students at
the University of the West Indies, Saint Augustine Campus. We mtend to do resezrch as part
of the reguirementz for us to sraduate from Optometry. Our resesrch iz titled| “The
Epidemiology of Keratoconus Among High School Students™. Our supervizor for this research
project is Dr. Ngozika Ezinne.

This research project aims to determime the prevalence of Keratoconus amongst students m
secondary schools, as well as deduce nisk factors that may contribute to one developing the
dizeaze. Keratoconus is an abnormality of the comea that is commonly found in children, which
could lead to visual impairment, and that has the potential of affecting educational outcomes
and limiting potential futare employment. We chose to conduct this study on high school
students becauze the condition is lmown to be common ameng young adults: and children.

The purpose of this letter iz to ask for your permission to screen secondary school students to
detect students who could have or be at risk of having this problem. The screening will not
mvolve direct contact with the eves and will not cauze any form of dizcomfort or injury to the
students. The screening will mvolve checlong their vision with a vision chart, scanning their
comea using a retmoscope, and measuring their refractive error using a hand-held
autorefrzctor. Ethical clearance has been obtamed from the UWI Eesearch and Ethics
Committes. The followmg schools have been selected for the screemng:

1. Preysal Secondary School

2. Couva East Secondary

3. Waterloo Secondary School

Thank you in advance for vour time and cooperation.

Regards,
Shinead Phazoo and Ameera Eoopnannesingh
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4. Parent Consent Form

Information on Keratoconns BEevearch Project

Eezearch Title: The Epidermiclogy of Feratoconns and Associzted Risk Factors m Hizh
School Students in Cowva, Trinidad

Principal Investigator: D, Weoozika Exigne

This research iz being conducted by D izoziks Egime. who 1z 2 lectorar i the Optomeay
TUnit 2t TNVT, 5t Angnstine, a5 well 22 Shinead Phagoo and Amesra Boopmanmesingh who are
Orptometry stadents 3t TRV, 5t Ansnstine.

Earatocomss iz the bulzing of the comea (the clear outer layer of the eye) n a cone-like shaps,
It is a comeal defect that prasasts itelf in vouns children and adulis - up to age 22, This comezl
defect can affect the vizion, in tam afecting a persan’s quality of life snd employability. Like
Trinidad znd Tobeaze, keratocomis is most conman in wam and sunny climates. Althoush
thers are some obvious symptoms of this comesl defect, not all persons may experience these
syraptons. Early detection- through screening- and manasement is eszential to improving the
guality of life ofered to persoms. Hence, through this rezsearch project we hope to identify
tesmazers who may have keratocomns.

Drue to the goverrmmeant having little to no information on the spread of kerstocomis amaong hizh
zchoal students, its ability to plan varioos interventions is Hmited.

Purpose of Research: This research project 1= being conducted to detenmine the prevalencs of
karatoconns m high school stodents in Coova, and to determine whe i= at risk for developing
the dizseaze,

Duration of thiz Fesearch Project: Initial soreening shonld tzke approccimately 20 minutes
which will take place at the sscomdary school that yoar child attends. This scresning will be
done during break times and free perinds =0 that class time will not bs mtemupted . Should yor
child ward show risks of having keratocomas, they will then be asked to vizit the Cowva hledical
and hfulti-Traiming Facility i arder o do farther tests to determine if they have keratpoonns.

How was my childfward selected? Our study focoses on studenis between ages 13-17 fom
forma 1-5. Three wchools were randomby selected from Couva based on their proximity to the
Cowva Medical and Multi Training Facility. A total of one nmdred and forty-eight (143)
smadents from your childard’s respective school will be selected, where thirny (30) studeants
fromn aach form will be zelected to participate. Your child ward is cme of 30 randomly salacted
smdants from their respective foomms.

What will happen to my child ‘ward ?
The mitial screening done at the school will consist of the following:

1. Completing a questionnaire: The guestionnains consizs of goestions to find oot 1 your
child is 2t rizsk of having Keratocams or has a family history.

Eazzed on the results of the questiormaire, your child ‘ward may be zsked to participate in zoms
clinical azzeszments which will consist of the following:

1. The visnzl acwty of the smidants will be tzken by placing a chart with letters & meters
away from a seated patient. Your child will be asked to read the smallest line of leters
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thiey cam ses fivst with their right ove covered, then with their lefi ey covared and Smally

wiih both eves open to know how omach they can ses.

The retinczcops is 2 handbeld device that shines a light onio the patient’s eve. The

ecaminer will stand shoot an arrn’s lensth sway from the swdent and briefly pass the

light over the patient’s eye a few tmes. The patient will experience no discomfort 2=

thee light i= not bright and the process iz very gaick

4. The gotorefractor will be uwsed to detenmine the refactive statos of the student The
smadant will be askead to slign their eves with the eyepiece of the machins, The examinar
may have to adjust the device according to the patient’s eve alizument Once propesly
aligned, the device will autorzatically take the patient’s refractive emror using wavefront
technology. The patient will not feel amy pain or discomdort and will not realize the
ProCass I3 OOUTing.

oe

Fimalty, if signe of keratocomes ars detected during these screenimes the stodent, and their
parent, will be askad to come to the Couva hedics] and Mol Trainme Facility to use the
tapographer. The toposrapher is anather machine that can give v more information shoat a
patient’s comea. It reguires the patient to place their chin on a chin rest and their forshaad
agaimst 3 forshead bar. The patient i= jost required to look sirzizht ahaad mto the machine while
thie machine takas the meaasurerments It ix 3 painlass process and the patient will experience na
discomfort.

What benefifs are available for my child'ward? This research project can be bensficial 1o
the stidant 23 it can help to identify ifthe stadent has or iz af rizk of heving keratocomus. Should
2 stwdent b idantified as having kerstocors, the relevant restment will be reconumnsndad,

What will vour childward be responsible for during thiz stady? Yoo childard will bhe
responsible for muthfolly anewering all gquestion: m the goestionnaire snd allowing for the
initis] scresning to take place &t thelr sacondary school hased on the resalts afths guestionnairs,
If necessany, they will 2l=o be responaible for allowing the followw-up screening at the Couva
Medical and Binln Trainine Facility.

Are there any rizls involved? 1Mo tests which can harm the stodent will be done throughout
the duration of their participation &= all tasts are noa-imvasive,

How lonz will the investizators wse and share my childward™s information? The
information collectad will be stared for 2 duration of 5 years or watil the resesrch is published.
The final publicstion of the resesrch will contaim no identifiahle inforreation ahout your
childward.

Are there any expenses t0 me or my child ward? The scresmings that will be dons at vour
child’s'ward’s secondary school are fee of charge If vour child'ward kas fo be referred to
Couva Bfadical and Mult Training Facilify to we the toposrapher, thiz will zlso be fres of
charge The parent of the child will be azked fo brng the child mto the clinic on 2 date and time
agreed upon by the stodent, parent and research imvestigators, If the parent is umable to being
the child in themselves, 3 wavel allowance will be given for both the child and the parent =0
that they can come into the clinic. However, if kbratocomus is detected, any further treatment
whether at the Couva Madical and Muli Traiming Facility, other Optomemist or
COphibatmolegizts will be at your own cost.

Confidentialify: The name and sy identifyine mformation of the stodent will not he shared
in the resulty of the resesvch nor in fofure rezsarch studies. Any identifiable mfcrmetion that
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neads to be collectad for follow up purnposes will anky be acceasible by the researchers and will
be dizcarded one data collection i= complete.

Fight to refuze or withdraw: Your childward can refuse to participate m this research study
by their free will. Participation is volantary and without fee. The student can withdraw from
participation at any fime with MO penzliies. We assurs you that no hanm will be done fo your
Child' ward. Cuestions from vouo and'ar yvouar childward are welcomed and will be answeared to
yvour szhisfaction. For further mformetion/'clanfication you can contact TE6-T061.

Comemittes af the University of the Wast Indies, 5t Augustms.

FParent Consent Form Eor Participation in a3 Keratoconns Eezearch Project

I have read or have been read the information given to me and understand it very well. I have
had the opportunity to 2:k gquestion: sbout this research and 1 have been given answars to my
satisfaction. I undarstand my childward can withdraa: st any point o time without penalties,
Fleace tick the appropriate box below:
O T herebry zive consent for nny child'ward to parbicipate in the rezearch stated m this
docusmant

O I herebry do not give comzent for my child'ward to participate in the research stated in
this dooument

{Parent Guardian Name in Block Letters)

{Parent'Guardian Sisnatara) (Diate)
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5. Student Assent Form

1.

ASSENT TO PAETICIPATE IN EESEARCH

Cur names are Shinead Phagoo and Amesrs Boopparmesinsh. We are Optometry
sadents at TIVT, 54 Ausnstine and we are ander the supervizion of Dr.Meomiks Eginne
who iz 2 lecharer in the Optometry Unit 21 TPV, 5t Ausostine.

We are asking you to take part in a research study bacanse we are trying o leam more
ghout bow mary children of your aze have an eve problem called keratocomes, which
wa have fommd &= vary conmnon amang children of your age.

What iz keratoconus? Thiz is an eyve problem that makes the part of vour eve called
the comea to be bnonmal in shaps, It cam causs Children of your age to rab their eves
a lot, have problems with bright light and not see things clearly even when they use
glazzes,

If von agres to be in this stody, vou will first be given & permizzion form to be sizned
by vour paremts. If permizsion i ziven, you will be given & gquestiormaie to be
anzwered. This questiormaire will ask guestions about your eyes. Based om the answers
in the guestionnaire, we may then camry out zorms visnal screening teats.

What will thix screening involve?
The mitial scresning done at the school will consist of the fallewins:

Completing a questionnaire: [t cansists of questions to find out if you are at sk of
having keratoconus, We will ask you guestions about v mb your eyves a lot, if light
digturbe you a lot, if voo wear glazses ar change vour glasses a lot, or if there is food or
any other thimgs that vou are allergic to. Thase questions will kalp ws to know if vouo sre
&t rizk of having kerstocomus either now or i the fuhoe.

Bazed om the resultz of the questiormaire we will proceed with some clinica]
azzezmmants which are explamed below,

We will chack how well vou zee by using a chart that has letters or mombers, We will
place the chart at & distance § meters away from you and cover one of your eyes. We
will azk vou to read out the letters vou can zes out load. We will alzo ask vou to do this
with other eya covered instead and then both eyes open.

We will alzo wze a amall menement called a retinoscope to shine lzht into vour eyes.
The light will not cause youo any pain or dizcomfort 2z the light iz not bright and the
process I very quick

We will also wee another zmall mstmuonment called an awtorefractor 1o measure the
prescription of your eve. You will be azked to place your eye in front of the machine
and then we will take the mezsarement. You will not fiesl any pain or discomfort and
will not realize the proces: iz goooTine.

If the results of the guestionnzive and scresming show that yon have signs of
keratocomus, we will ask your parents to bring youo to our chinic in the Cowea Medical
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8.

and Mlolti Tramins Facility, In Couva we will use znother instnoment called a
topoerapher to check the shape of the comea of your eve to confirm if vou raally have
thiz eye problem. In takine measuremmerts with the topographer, we will be required to
place vour chin on a chin rest and your forehead agzinst 2 forshead har onm the
instrument. You are just reguired to look straight shead into the machine whils the
machine takes the measuraments. It iz 3 pamless process, and vou will expanience no
discomfort. Thers will be no harm done to you at any point during the screening.

Ifvou are at rizk of having keratocomas, we will inform vou. Thiz screening will be frae
of charge to both vouwrself and vour ]:-arm‘.guar-:l.lm The reconmendead treatrment will
be advized if vou have

Plaase talk this over with vour parents before vou decide pdhsther or pot to participats.
We will also ask vour parents to give thelr permiszion for yvou to take part in thiz stady.
Eut even if vour parents say "yes", you can still decide not to do this.

If vou don't want to be i this stody, vou don't have to participats. Femember, baing in
this stady is up to yvou and no one will be upset if you don't want to participate ar even
if you changze vour mind later and want to stop.

You can ask any questions that vou have about the stady. If vou have a question later
that yvon didn't think of, you can call us at 740-7542 / 494-4748 or ask us next time.

Fleace tick the appropriate box below:

O I am asreeing to participata in this research project

O I am not agreeme to participate m this ressarch projact

Srmatare of Child Data

Sigmatare of Investigator Data

55



6. Questionnaire

KERATOCONUS RISK INVESTIGATIVE SURVEY

Thank vou for taking the time to complete this KERATOCONUS RISK INVESTIGATIVE
SURVEY. All information obtained will be kept confidential.

Please tick the appropriate box for each question.

Please feel free to provide additional detals/requests at the end of the survey 1f vou feel that the
questions did not adequately cover your specific case.

THANE YOU!

Today s date

Mame

Age

Gender

Mationality

Ethnic/Tribal Group

Religion

Contact Number

School

Forim Class
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SECTIONA: SOCIO-DEMOGRAPHIC INFORMATION

1. Have you heard of the eye condition called Keratoconus?

Yes
Mo |

2. If yes, how would you rate your knowledge of Keratoconus on a scale of 1 {no
knowledge) to 5 {excellent knowledge)?

1 2 3 4 5

3. Has anyone in your famly been diagnosed with Keratoconus?

Mother

Father
Brother/Sister
Cousin

Mo relative

4. Are your parents blood relatives/related to each other (Consanguimty )7

1 cousins

2™ cousins
IDhstant
relatives

| Mot related

3. How many hours, on average per week. do vou spemnd outside in the sunhght?

HOURS
Less than 8 hours
B-24 hours
=24 hours
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6. How many hours, on average per week., do vou spend doing near tasks (reading/using
vour cellphone/'computer games)?

HOURS
Less than ¥ hours
8-24 hours
>24 hours

7. Tick the foods that vou eat at least twice a week?

FOOD
Fish/Chicken
Red Meat
Egps
Beans
Milk
Rice/Pap/Pasta/Bread
Vegetables
Frunt
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SECTIONB: CLINICAL PROFILE
8. Do yvou have any of the following atopic diseases/allergies?

ATOPIC

DISEASES/ALLERGIES
Eczema (skin rash)
Haytever
Vemal Keratoconmjunctivitis
(VEC)
Asthma
Food allerges

Pollen/dust allergies

| Animal fur allergies

9. Do vou have any of the following systemmc diseasesT

SYSTEMIC DISEASE
Down syndrome

Dsteopenesis imperfecta
Ehlers-Danlos symdrome

10, Do you wear glassesT

Yes
| Mo

11. If yes, how well do you see through your glasses on a scale of 1 (very blurry) to 5 (very
clear)?

12. It"y-::nu do wear glasses, how ofien do vou need to change vour spectacles?

TIME FRAME
Every 6 months
Every vear
Every 2 vears
Less than every 2 years
MNever changed
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13. How would you rate yourself on how often you rub your eyes on a scale of 1 (never) to 5
(very often)?

14. How sensitive are you to bright lights on a scale of 1 (not sensitive) to 5 (very sensitive)?

1 2 3 - 5

15. Do you wear/have you worn rigid contact lenses?

| Yes
| No

16. Have you had LASIK eye surgery previously?

Yes
I No

THANK YOU FOR PARTICIPATING IN THE SURVEY
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