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Abstract

Background Keratoconus is a progressive corneal disorder characterised by thinning and protrusion of the cornea,
leading to irregular astigmatism and visual impairment. Data describing the demographic and clinical profiles of
Caribbean populations are limited. This study evaluated the demographic and clinical characteristics of keratoconus
among patients in Trinidad and Tobago.

Method A retrospective chart review was conducted among patients diagnosed with keratoconus who attended
the University of the West Indies Optometry Clinic in Trinidad and Tobago between January 2010 and December
2022. Data collected included demographics, clinical signs, visual acuity, keratometry, pachymetry, refractive error,
and known risk factors (family history, history of allergy, dry eye, and systemic diseases). Diagnosis of keratoconus was
based on a combination of clinical signs and imaging findings, and severity was graded using the Amsler-Krumeich
classification. Descriptive analysis and chi-square tests were performed to assess associations between variables.

Results There was a total of 189 participants, most of who were aged 21-30 years (38.6%, n="73), females (53.4%,
n=101), had Indian background (50.8%, n=96), and many lived in the urban areas (91%, n=172). Eye rubbing was
reported in 45.5% (n=_86) and was significantly associated with ethnicity (p=0.047) and occupation (p=0.027).
Advanced keratoconus (K> 55D) was present in ~30% of eyes. Common signs included Munson’s sign (27%, n=44),
Vogt's striae (23%, n=21), and Fleischer’s ring (19%, n=35). Treatments included corneal cross-linking (24.3%, n=47),
glasses (13.8%, n=27), and scleral lenses (11.6%, n=21). Mean visual acuity improved post-treatment (mean LogMAR:
right eye from 0.53 to 0.29; left eye from 0.51 to 0.30).

Conclusion This study provides the first comprehensive profile of keratoconus in Trinidad and Tobago, revealing

a predominance among young adults of Indian descent and a substantial number of advanced cases at diagnosis.
These findings highlight the need for early detection strategies, public education, and improved access to diagnostic
and therapeutic interventions in the region.
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Introduction

Keratoconus (KC) is a progressive, non-inflammatory
ectatic disorder of the cornea characterized by localized
stromal thinning and anterior protrusion, resulting in
irregular astigmatism, visual distortion, and, in advanced
stages, significant visual impairment [1-3]. Although
typically bilateral, KC progression is often asymmet-
ric, with onset usually occurring during adolescence or
early adulthood and progressing at an unpredictable rate
before stabilizing [4].

Management depends on disease severity and ranges
from spectacles and rigid contact lenses in early stages
to corneal cross-linking, intracorneal ring segments, and
corneal transplantation in advanced cases [5]. The aetiol-
ogy of KC is multifactorial, involving genetic predisposi-
tion, environmental triggers, and biomechanical stressors
[5-7]. Several grading systems, such as the Amsler-Kru-
meich and the ABCD classifications, are used to assess
severity and monitor progression [8—11]. Diagnosis is
supported by clinical examination and imaging modali-
ties, including corneal topography and tomography,
which detect subtle changes in corneal curvature and
thickness [12—14].

Clinical signs vary by disease stage, ranging from mild
visual disturbances to advanced corneal thinning, scar-
ring, and the presence of features such as Vogt’s striae
and Fleischer’s ring [13, 15, 16]. Risk factors associated
with KC include chronic eye rubbing, atopy, vernal kera-
toconjunctivitis, parental consanguinity, and systemic
disorders such as Down and Marfan syndromes [12, 17,
18].

Epidemiological studies have demonstrated significant
ethnic and geographic variations in the occurrence and
severity of keratoconus. More aggressive disease forms
are frequently observed among individuals of Middle
Eastern, North African, and South Asian descent [18—
20]. Gender distribution remains debated, with con-
flicting reports on whether males or females are more
commonly affected [14, 18, 21]. Also, the distribution of
KC severity varies in different age groups [14].

Despite the growing global interest in KC, data from
the Caribbean remain scarce. Trinidad and Tobago
(T&T), with its unique and ethnically diverse population,
predominantly of African and East Indian descent, pres-
ents a valuable context for studying KC epidemiology.
Understanding KC in this setting could reveal important
differences in disease onset, severity, and management
needs, particularly given the known ethnic variability in
KC presentation [14, 18].

Methodology

Study design and sampling

This retrospective, clinic-based study of patients diag-
nosed with keratoconus between January 2010 and

Page 2 of 9

December 2022 were eligible for inclusion, and data
were manually extracted from their clinical records.
Data extraction was done between January to May 2023.
A non-probability convenience sampling approach was
used, as all eligible patient records available during the
study period were reviewed.

Study setting

The study took place at the UWI Optometry Clinic, situ-
ated in Couva—a town in west-central Trinidad, south
of Port of Spain and Chaguanas. The clinic provides pri-
mary eye care services, including the diagnosis and man-
agement of KC, to the population of T&T. The country
is home to an ethnically diverse population of approxi-
mately 1.4 million, primarily of East Indian (40.3%) and
African (39.6%) descent, along with individuals of mixed
(18.4%) and other (1.7%) ethnic backgrounds [22].

Study population

The study population comprised all patients diagnosed
with KC at the UWI Optometry Clinic. All eligible cases
during this timeframe were included; no sample size cal-
culation was necessary.

Inclusion and exclusion criteria

Included patients were those diagnosed with KC at
the clinic during the study period. Data was excluded
for patients with corneal pathology not related to KC
(e.g., trauma, other ectasias), those who had undergone
corneal keratoplasty for reasons unrelated to KC, and
those with incomplete or missing clinical data in patient
records.

Data collection procedure

As the clinic uses a paper-based record-keeping system,
patient files were manually retrieved from the archives
with the assistance of the clinic secretary and with
approval from the unit head. A standardized data collec-
tion sheet was used to extract demographic and clinical
data for all eligible cases. Demographic data included age
at presentation, gender, ethnic group, place of residence,
and occupation. Clinical data included presenting visual
acuity (measured in LogMAR), subjective refraction
(sphere and cylinder), minimum, maximum, and mean
keratometry readings, and KC symptoms. Observed
clinical signs included findings from slit-lamp biomicros-
copy, corneal topography, presence of a scissor reflex,
optical coherence tomography (OCT), and pachymetry.
Treatment modality—surgical or non-surgical—was also
documented.

Diagnostic criteria
Keratoconus diagnoses were made by different clini-
cians over the 13-year review period as part of routine
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clinical care. However, diagnosis was based on consis-
tently applied clinical criteria, including symptoms sug-
gestive of keratoconus, irregular astigmatism, a scissor
reflex on retinoscopy, slit-lamp signs such as Fleischer’s
ring, Vogt’s striae, Munson’s sign, stromal thinning, and
cone-shaped protrusion, together with imaging find-
ings where available. Imaging data were obtained using
corneal topography, optical coherence tomography,
and pachymetry. Severity was graded using the Amsler-
Krumeich classification, which is widely used in clini-
cal practice in T&T. All imaging performed during this
study period used the same devices or brands available in
the clinic, ensuring measurement consistency across the
review period.

Table 1 Demographic and risk factors of KC among Trinidadians

Variables Sub-group Frequency (%)
Demography
Age 10-20 41 (21.7)
21-30 73 (38.6)
31-40 54 (28.6)
41-50 16 (8.5)
51 and above 5(2.6)
Gender Female 101 (53.4)
Male 88 (46.6)
Ethnicity African 70(37.0)
Indian 96 (50.8)
Mixed 23(12.2)
Area of residence Rural 17 (9.0)
Urban 172 (91.0)
Occupation Employed 46 (24.3)
Student 58 (30.7)
Unemployed 8(4.2)
Unspecified 77 (40.7)
Clinical measures 189 (100.0)
Year of presentation 2010-2015 79 (41.8)
2016-2021 99 (52.4)
Unspecified 11 (5.8)
Years since diagnosis Less than 5 years 78 (41.3)
5 years and above 100 (52.9)
Unknown 11 (5.8)
Has a family history of KC Yes 17 (9.0)
No 172 (91.0)
Has allergy Yes 30(15.9)
No 159 (84.1)
Has a history of eye rubbing Yes 86 (45.5)
No 103 (54.5)
Systemic diseases present Yes 29 (15.3)
No 160 (84.7)
Has a history of dry eye Yes 24(12.7)
No 165 (87.3)

KC: Keratoconus
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Ethical considerations

The study adhered to the ethical guidelines outlined in
the Declaration of Helsinki. Approval was obtained from
the University of the West Indies (UWI) Research and
Ethics Committee (CREC-SA.1181/09/2021). The ethics
committee waived the requirement for informed con-
sent because the study involved a retrospective review
of existing clinical records with no direct patient contact
and minimal risk to participants. Patient confidentiality,
privacy, and anonymity were maintained throughout the
data collection and analysis.

Data analysis

Data were analysed using the Statistical Package for the
Social Sciences (SPSS) version 27.0 (IBM Corp., Armonk,
NY, USA). Descriptive statistics, including frequencies,
means, standard deviations, and ranges, were used to
summarise the variables. Associations between demo-
graphic or behavioural variables and clinical features
were assessed using chi-square tests. Missing data were
handled using a complete-case approach, in which analy-
ses for each variable were performed using only the avail-
able data, and cases with missing values were excluded
on a per-variable basis. Because of the relatively small
sample size and missingness in some key variables. A
p-value of <0.05 was considered statistically significant.

Results

Demographic profile of participants

Most participants were between 21 and 30 years old
(38.6%, n=73), followed by those aged 31-40 vyears
(28.6%, n=54). Females represented a slightly higher
proportion (53.4%, n=101) compared to males (46.6%,
n=288). In terms of ethnicity, half of the participants were
of Indian descent (50.8%, n=96), and most participants
(91.0%, n=172) resided in urban areas. A good propor-
tion of the participants were students (30.7%, n=58),
though the majority had not specified their occupational
status (40.7%, n=77) (Table 1).

Known risk factors of keratoconus

Over half of the participants (52.4%, n=99) first pre-
sented between 2016 and 2021, and 52.9% had been
diagnosed with KC for five or more years. A positive
family history of KC was uncommon (9.0%, n=17), as
were reported allergies (15.9%, n=30), systemic diseases
(15.3%, n=29), and dry eye (12.7%, n=24). Nearly half of
the participants (45.5%, n=86) reported a history of fre-
quent eye rubbing (Table 1).

Clinical presentations of keratoconus among participants

Most participants presented with bilateral KC (59.3%,
n=112). The mean presenting VA measured in Log-
MAR was 0.53 (£0.43) in the right eye (RE) and 0.51
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(+0.43) in the left eye (LE). Following treatment, mean
VA improved to 0.29 logMAR (RE) and 0.30 logMAR
(LE). Slit-lamp examination revealed Munson’s sign as
the most common clinical feature (n=51, 22.2%), fol-
lowed by Vogt’s striae (1 =44, 19.1%). Scissors reflex was
documented in a few patients’ records (n=21, 11.1%).

Table 2 Clinical presentations of Keratoconus among
participants for the right and left eyes. Values are mean SD,
otherwise specified

Variables Right Eye Left Eye

Visual acuity in LogMAR,n= 165

Baseline 0.53 (0.43); 0.51(0.43);
range—0.12-  range—0.12—
1.30 1.30

After treatment 0.29 (0.46); 0.30 (0.46);
range 0-1 range 0-1

Slit lamp findings (per patient), n(%)*

Munson sign 51(22.2)

Vogts striae 44.(19.1)

Rizzuti sign 36 (15.7)

Fleischer’s ring 35(15.2)

Apical scar 14 (6.1)

Acute hydrops 10 (4.3)

Oil droplets 8(3.5)

Central stromal thinning 6 (2.6)

Others 26 (11.3)

Presence of scissors reflex*

Yes 21 (11.1)

No 168 (88.9)

Symptoms of Keratoconus*

Decreased visual acuity 152 (80.4)

Increased sensitivity to light 10(5.3)

Presence of Keratoconus, N (%) 16 (8.5) 17 (9)

Keratometry Readings

Keratometry reading 1 45.67 (4.48) 46.62 (4.66)

Keratometry reading 2 4854 (5.31) 4950 (5.61)

Stage of Keratoconus

Mild/Early (<48 D) 39 (20.6) 33(17.5)

Moderate (48-53 D) 51 (27.0) 47 (24.9)

Severe (>53-55D) 16 (8.5) 20 (10.6)

Advance (>55 D) 57 (30.2) 56 (29.6)

Topographic Keratoconus

Classification

Possible/0 4(2.1) 8(4.2)

1 45 (23.8) 32(16.9)

2 25(13.2) 22(11.6)

3 17 (9.0) 14 (7.4)

4 73.7) 3(1.6)

Central corneal thickness Refraction 486.88 (50.35) 485.52

(46.19)
Sphere power -2.31(3.22) -2.64 (3.67)
Cylinder power -3.76 2.71) -3.33(2.10)

*= measurements represent findings for both eyes. Keratometry readings were
from a topographer. NB: Slit lamp signs; there were 230 KC signs found among
the 189 patients
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Decreased VA was the most reported symptom (80.4%),
while photophobia was less frequently noted (5.3%). Top-
ographic analysis showed a mean K1 of 45.67 D (RE) and
46.62 D (LE), and mean K2 values of 48.54 D (RE) and
49.50 D (LE). Approximately 30% (n=57) of cases were
classified as advanced KC (K readings>55 D). Central
corneal thickness (pachymetry) averaged 486.88 pm (RE)
and 485.52 pm (LE). Refraction results demonstrated
moderate to high myopic astigmatism, with a mean cylin-
der of -3.76 D in the RE and -3.33 D in the LE (Table 2).

Management of KCS

In the right eye, the most utilised treatment modality was
corneal cross-linking (CXL) (24.3%), followed by spec-
tacles (13.8%) and scleral lenses (11.6%). A few of the
participants either went for a corneal transplant (3.7%)
or were referred for additional care (3.2%). Combina-
tion treatments, such as CXL with scleral lenses, were
noted in 3.7% of cases. Other methods, such as monitor-
ing, intacs, and soft contact lenses, were used in less than
5% of the participants (Fig. 1). For the left eye, glasses
remained the most common treatment (13.2%), followed
by scleral lenses (4.8%) and CXL (3.7%). Fewer patients
received RGP lenses or corneal grafts.

Association between demographics, risk factors and stage
of KC

Chi-square tests revealed no statistically significant asso-
ciations between age group, gender, or area of residence
and risk factors such as family history of KC, allergy, eye
rubbing, systemic disease, or dry eye (All p-values>0.05).
However, ethnicity was significantly associated with a
history of eye rubbing (X*=6.097, df=2, p = 0.047). Occu-
pation (#=122) was not associated with both eye rub-
bing and reported allergy (X*=0.167, df=3, p=0.983),
with students more affected (56.9%). In terms of the
stage of KC or severity, there was a significant association
between stage of KC in the LE and age group (X*=35.53,
df=16, p=0.003), with the highest proportion of KC
severity (severe and advanced) among those aged
21-30 years (47.9%). However, there was no association
between severity and gender, ethnicity, area of residence,
or occupation (p>0.05).

Discussion

This study provides the first known clinical and demo-
graphic profile of patients with KC in T&T, offering
important insights into disease presentation within this
ethnically diverse Caribbean population. The findings
reveal several notable patterns in age of onset, gender
distribution, ethnicity, clinical features, and treatment,
many of which align with global trends, while others sug-
gest unique regional characteristics.



Ezinne et al. BMC Ophthalmology (2026) 26:308

Page 5 of 9

Management of Keratoconus (Right vs Left Eye)

None

Corneal cross linking
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Fig. 1 Management of KC in the right and left eye

This study found the highest KC proportion among
individuals aged 21-30 years, consistent with global lit-
erature identifying adolescence and early adulthood as
the typical age of onset [10, 23—25]. Our findings showed
a predominance of older individuals. This may reflect the
environmental and diagnostic landscape in T&T, where
cultural or health system-related delays in diagnosis
could mask the typical age pattern seen elsewhere.

Indian ethnicity accounted for over half of KC cases in
the current study, aligning with previous reports showing
increased KC prevalence in South Asians [19, 26]. Past
studies reported that most participants of Indian descent
are generally considered at risk of an earlier onset of KC
[26]. Gender findings were less conclusive. While some
literature shows a male predominance [5, 19, 27], we
observed a slight female majority, aligning with newer
reports suggesting increasing recognition of KC among
females [24]. Others found no gender difference [28].
These variations may reflect sampling, cultural health-
seeking behaviours, or regional differences in disease
expression. Interestingly, a previous study has shown
that KC severity tends to be greater in females [17]. The
relatively higher female representation in our study might

a0 50 60 70
Percentage (%)

also suggest that more severe cases were captured within
the sample studied.

Environmental factors such as atopy, allergies, and
behaviours like eye rubbing are well-known contribu-
tors to KC development and progression [29]. In this
study, nearly half of the participants (45.5%) reported a
history of eye rubbing, which was significantly associated
with ethnicity (p < 0.05). Also, digital screen exposure
may contribute to visual discomfort and eye rubbing in
some individuals, but its direct role in the development
of keratoconus remains uncertain. More established risk
factors, such as chronic eye rubbing and allergic eye dis-
ease, remain more strongly supported by the literature.
This finding supports existing literature linking chronic
mechanical trauma from frequent eye rubbing with kera-
toconus [30].

In most countries, although the level of development
can differ widely between urban and rural areas, envi-
ronmental exposure to allergens can be similar. Rural
areas may have higher levels of dust and pollen due to
unpaved roads and vegetation, while urban areas may
have higher levels of industrial pollutants due to a more
robust, diverse industrial sector. In both rural and urban
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settings, the allergens found can cause allergic conjunc-
tivitis, which can influence behaviours such as eye rub-
bing. Despite these competing risks, most participants
in this study resided in urban areas. However, this pat-
tern should be interpreted cautiously, as it may reflect
the clinic’s catchment area, easier access to specialist
services, and differences in health-seeking behaviour
rather than a true geographic difference in the occur-
rence of keratoconus. Urban residents may be more likely
to access eye care and therefore receive a diagnosis, while
individuals in rural areas may be underdiagnosed due
to barriers to care. Although environmental exposures
may differ between urban and rural settings, our data do
not allow firm conclusions regarding their contribution
[31]. Moreover, the urban-rural climate differences in
T&T might also contribute to this urban predominance
observed in this study. Only 9% reported a family history
of KC, which is lower than findings in other studies [17].
Similarly, the proportion with allergies and systemic dis-
ease was relatively low; however, this may reflect under-
reporting or limitations in retrospective data collection
rather than a true difference in associated risk factors.
The observed association between occupation and risk
factors (eye rubbing and allergy) suggests a potential
impact of occupational exposures, warranting further
investigation and possible targeted interventions.
Nevertheless, consistent with global trends, the num-
ber of diagnosed cases presenting at this centre increased
between 2016 and 2021. This increase should be inter-
preted cautiously, as clinic volume and referral pat-
terns were not systematically documented and may also
have contributed to the observed trend. Most diagnoses
occurred more than five years before the study, suggest-
ing an increasing trend likely driven by improved aware-
ness of eye care professionals about KC and access to
refractive eye care services, including surgery [28]. These
gains are also likely attributable to recent advancements
in diagnostic and treatment modalities for KC [28].
Clinically, 59.3% of KC diagnoses were bilateral, and
advanced stages (K>55D) were observed in most par-
ticipants (30%). This suggests late presentation, poten-
tial delays in diagnosis, or limited access to early-stage
care. A notable finding in this study was that approxi-
mately 30% of eyes were classified as having advanced
keratoconus at presentation. This is clinically important
and may indicate delayed detection or referral. Similar
concerns about late presentation have been reported in
other low-resource or referral-based settings, where early
diagnosis is critical for timely referral and interventions
such as corneal collagen cross-linking that can slow dis-
ease progression [32—34]. Early diagnosis is essential
because timely treatment can prevent disease progres-
sion and reduce the need for invasive procedures such as
corneal transplantation. The relatively high proportion
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of advanced disease in this cohort underscores the need
for earlier screening and intervention in Trinidad and
Tobago.

Similarly, signs such as Munson’s sign, Vogt’s striae, and
Fleischer’s ring were relatively common, indicating mod-
erate to advanced disease in many cases. Similar findings
were recorded in a study in South Africa [35].The most
common sign in this cohort (Munson sign) is different
from other studies that reported Fleischer’s ring and cor-
neal thinning as the most common signs, mostly in pedi-
atric populations [4]. This variation could be accounted
for by the demographic differences in the populations
studied. We note that the commonest clinical presenta-
tion may also depend on the stage of the disease. Typi-
cally, early stages present with Fleischer’s ring, while
Munson’s sign characterises late and severe stages of the
disease [1]. Considering that the majority (30%) of cases
in this study were at an advanced stage, our finding of
Munson’s sign as the commonest clinical presentation is
consistent with our sample characteristics.

Our measure of average central corneal thickness,
although reduced, was higher than previous studies on
younger populations diagnosed with mild KC [36]. With
a greater proportion of advanced cases, we would expect
lower average corneal thickness values; however, this was
not the case in our study. This can be attributed to the
fact that the computed mean value includes measure-
ments from the different stages of the disease; hence,
higher values are cancelled out by equally lower values.
In other words, participants altogether (mild, moderate,
severe) had less advanced cases of the disease (56.1%)
compared to those with advanced cases alone (30%).
Thus, the overall mean corneal thickness measures
will be higher than expected compared to other similar
studies.

Treatment outcomes were generally positive, with most
patients reporting an improvement in visual acuity (up to
two lines) following intervention. These improvements
were achieved mostly using corneal crosslinking (CXL)
as the most used treatment for KC, followed by glasses
and scleral lenses. These results support prior evidence
that early intervention, especially with CXL and specialty
lenses, significantly improves outcomes [4, 37]. The rela-
tively lower use of specialty contact lenses, such as RGPs,
Rose K, and scleral lenses, may reflect barriers including
limited availability of fitting expertise, higher costs, and
access constraints within the local eye care system. This
is noteworthy, as specialty contact lenses are well estab-
lished to provide superior visual rehabilitation in kera-
toconus, including in post-CXL patients, where they can
further optimise visual acuity. These findings suggest a
potential gap in comprehensive KC management. How-
ever, the predominance of late-stage cases reinforces the
need for earlier detection, improved public awareness,
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equitable access to affordable KC services, and wider
access to advanced technology in primary eye care set-
tings, including diagnostic tools such as a corneal topog-
rapher and OCT for early detection and intervention.

While our findings directly demonstrate differences in
age distribution, ethnicity, clinical severity, and treatment
patterns, explanations relating to health-seeking behav-
iour, access to care, and environmental exposures require
further investigation in prospective and population-
based studies.

Implications and recommendations for future studies

The high proportion of advanced cases highlights the
need for routine screening protocols, particularly in
high-risk ethnic groups and younger individuals. There is
a need to create more eye health education programs tar-
geting behaviours like eye rubbing and awareness about
KC symptoms to facilitate earlier diagnosis. Our study
findings support the need for investment in diagnostic
tools (e.g., topographers, OCT) at primary eye care facili-
ties and training for early detection. Our study provided
insights from an underrepresented region to the global
understanding of KC presentations. To address the chal-
lenges identified in the current study, several strategic
actions are advised. First, integrating regular eye health
screenings into school-based programs could facilitate
earlier detection of KC among adolescents and young
adults, the age group most affected by the condition.
Second, public education campaigns should be strength-
ened to raise awareness of modifiable risk factors, such
as chronic eye rubbing, particularly among individuals
with allergic eye conditions. These campaigns could help
in reducing behaviours that contribute to disease onset
and progression. Third, transitioning from paper-based
to electronic health record systems is recommended to
improve the efficiency of patient data management, sup-
port clinical audits, and facilitate future research initia-
tives. In addition, prospective, longitudinal research is
needed to monitor KC progression and assess the effec-
tiveness of various treatment modalities over time within
the local context. Finally, improving referral pathways
between primary optometry clinics and tertiary ophthal-
mic centers would enhance timely access to advanced
diagnostic services and interventions, such as corneal
cross-linking and transplantation, ultimately reducing
the burden of advanced-stage KC at presentation.

Strengths and limitations

To our knowledge, this is the first study to investigate
KC characteristics in a Caribbean population, providing
baseline data for future research and public health plan-
ning. By spanning over a decade (2010-2022), this study
captures the patterns of KC diagnosis and management
among clinicians in T&T. The use of all eligible KC patient
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records during the study period allows for a broad, real-
world clinical representation without selection bias. The
ethnically diverse makeup of T&T enhances the general-
izability of the findings to similar multicultural settings.
However, several limitations should be noted. The use of
a single tertiary centre and the retrospective study design
may overrepresent more severe cases and limit generaliz-
ability. Incomplete records for certain variables, includ-
ing occupation and imaging, may have influenced some
analyses, and the absence of electronic health records
restricted data retrieval and consistency. Inter-eye corre-
lation was not formally accounted for in eye-level analy-
ses, and post-treatment visual acuity data were limited
by small sample sizes and not adjusted for baseline VA.
Finally, statistical analyses were primarily limited to chi-
square tests, and multivariate regression was not per-
formed due to sample size and missing data, restricting
the ability to identify independent predictors of advanced
KC. Despite these limitations, the study provides valuable
insights into KC presentation, management, and risk fac-
tors in a Caribbean context.

Conclusion

This study provides the first clinic-based description of
the demographic and clinical characteristics of keratoco-
nus in Trinidad and Tobago. The findings show that kera-
toconus was commonly diagnosed among young adults,
particularly those of Indian ethnicity, and that a substan-
tial proportion of cases presented at severe or advanced
stages. Eye rubbing was common and associated with
ethnicity. These findings support the need for earlier
detection, greater public and professional awareness, and
improved access to diagnostic and treatment services.
Future prospective and multi-center studies are needed
to better understand keratoconus risk factors, progres-
sion, and management in Trinidad and Tobago.

Abbreviations

KC Keratoconus

T&T Trinidad and Tobago

uwi University of the West Indies

CREC Campus Research Ethics Committee
VA Visual Acuity

RE Right Eye

LE Left Eye

LogMAR  Logarithm

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512886-026-04812-x.

[ Supplementary Material 1 J

Acknowledgements

The authors would like to thank the University of the West Indies, Saint
Augustine Campus Research and Grants Committee, for their support during
data collection.


https://doi.org/10.1186/s12886-026-04812-x
https://doi.org/10.1186/s12886-026-04812-x

Ezinne et al. BMC Ophthalmology

(2026) 26:308

Author contributions

N.E.E, E.B, and D.L: Writing - original draft; N.EE, MAAK, KPM, STand ULO:
writing — review and editing; KPM, N.EE, MAAK, ST and U.L.O: Supervision;
N.E.E, EB.and D.L: Data curation and resources: M.A K: Data analysis. All authors
read and approved the final manuscript.

Funding
No form of funding was received for this study.

Data availability
The data used to support the findings of this study are made available from
the corresponding author upon reasonable request.

Declarations

Ethical approval and consent to participate

The study adhered to the ethical guidelines outlined in the Declaration

of Helsinki. Approval was obtained from the University of the West Indies
(UWI) Research and Ethics Committee (CREC-SA.1181/09/2021). The ethics
committee waived the requirement for informed consent because the study
involved a retrospective review of existing clinical records with no direct
patient contact and minimal risk to participants.

Consent for publication

N/A.

Competing interests
The authors declare no competing interests.

Author details

'Optometry Unit, Department of Clinical Surgical Sciences, University
of the West Indies, Saint Augustine Campus, St Augustine, Trinidad and
Tobago

2Bathurst Rural Clinical School (BRCS), School of Medicine, Faculty of
Health, Western Sydney University, Bathurst, NSW, Australia
*Translational Health Research Institute, Western Sydney University,
Campbelltown, NSW, Australia

“Department of Medicine, Dunedin School of Medicine, University of
Otago, Dunedin, New Zealand

5Depar‘[ment of Optometry, Bindura University of Science Education,
Bindura, Zimbabwe

bSave Sight Institute, The University of Sydney, Sydney, Australia
’African Vision Research Institute, Department of Optometry and Vision
Science, University of KwaZulu-Natal, Durban, South Africa

Received: 14 June 2025 / Accepted: 6 April 2026
Published online: 21 April 2026

References

1.

2.

Asimellis G, Kaufman EJ. In: StatPearls, editor. Keratoconus. Treasure Island
(FL): StatPearls Publishing; 2025.

Diagnosis and Management of Keratoconus. American Academy of Ophthal-
mology. 2020. https://www.aao.org/eyenet/article/diagnosis-and-managem
ent-of-keratoconus. Accessed 14 Apr 2025.

Vazirani J, Basu S. Keratoconus: current perspectives. Clin Ophthalmol Auckl
NZ.2013;7:2019-30. https://doi.org/10.2147/OPTH.S50119.

Tharini B, Sahebjada S, Borrone MA, Vaddavalli P, Ali H, Reddy JC. Keratoconus
in pre-teen children: Demographics and clinical profile. Indian J Ophthalmol.
2022;70:3508. https://doi.org/10.4103/ijo.JO_2579_21.

Rafati S, Hashemi H, Nabovati P, Doostdar A, Yekta A, Aghamirsalim M, et al.
Demographic profile, clinical, and topographic characteristics of keratoconus
patients attending at a tertiary eye center. J Curr Ophthalmol. 2019;31:268-
74. https://doi.org/10.1016/jjoc0.2019.01.013.

Al Qahtani NA, Abahussin MO, Assiri AA. Demographic and clinical variations
of keratoconus in Saudi population. Saudi J Ophthalmol. 2022;36:42. https://d
oi.org/10.4103/sjopt.sjopt_43_20.

Mohammad Naderan AJ, Mohammad Naderan AJ. Histopathologic findings
of keratoconus corneas underwent penetrating keratoplasty according to

20.

21.

22.

23.

24.

25.

26.

Page 8 of 9

topographic measurements and keratoconus severity. Int J Ophthalmol.
2017;10:1640-6. https://doi.org/10.18240/ij0.2017.11.02.

Grisevic S, Gilevska F, Biscevic A, Ahmedbegovic-Pjano M, Bohac M, Pidro A.
Keratoconus Progression Classification One Year After Performed Crosslink-
ing Method Based on ABCD Keratoconus Grading System. Acta Inf Med.
2020;28:18-23. https://doi.org/10.5455/aim.2020.28.18-23.

Herber R, Lenk J, Ramm L, Wittig D, Patzner MM, Pillunat LE, et al. Evaluation
of indices for the assessment and classification of keratoconus based on opti-
cal coherence tomography and Scheimpflug technology. Ophthalmic Physiol
Opt. 2025;45:391-404. https;//doi.org/10.1111/0p0.13425.

Naderan M, Shoar S, Kamaleddin MA, Rajabi MT, Naderan M, Khodadadi M.
Keratoconus Clinical Findings According to Different Classifications. Cornea.
2015;34:1005-11. https://doi.org/10.1097/1CO.0000000000000537.

Vanathi M, Sidhu N. Classifications and Patterns of Keratoconus. In: Das S, edi-
tor. Keratoconus: Diagnosis and Treatment. Singapore: Springer Nature; 2022.
pp. 59-67. https://doi.org/10.1007/978-981-19-4262-4_6.

Shanti Y, Beshtawi |, Zyoud SH, Abu-Samra A, Abu-Qamar A, Barakat R, et al.
Characteristics of keratoconic patients at two main eye centres in Palestine: a
cross-sectional study. BMC Ophthalmol. 2018;18:95. https://doi.org/10.1186/s
12886-018-0762-x.

Shehata AEM, Foster JW, Jun AS, Soiberman US. The Correlation between
Corneal Findings and Disease Severity in Keratoconus per Scheimpflug
Corneal Tomography. J Ophthalmol. 2020,2020:4130643. https://doi.org/10.1
155/2020/4130643.

Yang K, GuY, Xu L, Fan Q Zhu M, Wang Q et al. Distribution of pediatric
keratoconus by different age and gender groups. Front Pediatr. 2022;10. https
///doi.org/10.3389/fped.2022.937246.

Abu Ameerh MA, Al Refai,Rola M, Bdour A. Keratoconus patients at Jordan
University Hospital: a descriptive study. Clin Ophthalmol. 2012;6:1895-9. http
s://doi.org/10.2147/0OPTH.538287.

Kim KY, Lee S, Jeon YJ, Min JS. Anterior segment characteristics in normal and
keratoconus eyes evaluated with a new type of swept-source optical coher-
ence tomography. PLoS ONE. 2022;17:0274071. https://doi.org/10.1371/jour
nal.pone.0274071.

Alqudah N, Jammal Hisham, Khader, Yousef, Al-dolat, Wedad, Alshamarti,
Sarah, and, Shannak Z. Characteristics of keratoconus patients in jordan:
hospital-based population. Clin Ophthalmol. 2021;15:881-7. https://doi.org/1
0.2147/0OPTH.S298400.

Ezinne NE, Kwarteng MA, Mashige KP, Moodley VR. Self-reported prevalence
and risk factors associated with keratoconus among the adult population of
Trinidad and Tobago: a cross-sectional study. Int Ophthalmol. 2025;45:44. htt
ps://doi.org/10.1007/510792-025-03414-8.

Hashemi H, Heydarian S, Hooshmand E, Saatchi M, Yekta A, Aghamirsalim M,
et al. The Prevalence and Risk Factors for Keratoconus: A Systematic Review
and Meta-Analysis. Cornea. 2020;39:263-70. https://doi.org/10.1097/ICO.0000
000000002150.

Mousa A, Kondkar A, Abu Amero KK, Keratoconus. Globally and in the Middle
East (Epidemiology, Genetics, and Future Research). In: Prakash G, Iwata T,
editors. Advances in Vision Research, Volume I: Genetic Eye Research in Asia
and the Pacific. Tokyo: Springer Japan; 2017. pp. 391-402. https://doi.org/10.1
007/978-4-431-56511-6_27.

Al-Mahrougi H, Al-Shamli N, Mohan N, Oraba S, Panchatcharam S, Al-Saidi

R, et al. Clinical Profile of Omani Keratoconus Patients: An Experience from a
tertiary referral centre in Muscat. Oman J Ophthalmol. 2018;11:259. https://do
i.0rg/10.4103/0jo.0JO_203_2017.

Ezinne NE, Bhattarai D, Ekemiri KK, Harbajan GN, Crooks AC, Mashige KP, et al.
Demographic profiles of contact lens wearers and their association with lens
wear characteristics in Trinidad and Tobago: A retrospective study. PLoS ONE.
2022;17:€0264659. https://doi.org/10.1371/journal.pone.0264659.

Al-Maskari AZ. Keratoconus in high-prevalence populations: Is it time for a
screen-and-crosslink approach? Oman J Ophthalmol. 2018;11:193-4. https.//
doi.org/10.4103/0jo.0JO_202_2018.

Chung IK, Kim B-S, Han K-D, Yoo Y-S, Kim H, Jeong C. Ten-year incidence

of keratoconus in relation to sex, age, and thyroid gland dysfunction: a
nationwide population-based cohort study (2009-2018). Ann Transl Med.
2024;12:45. https://doi.org/10.21037/atm-23-1906.

Gomes JAP, Rodrigues PF, Lamazales LL. Keratoconus epidemiology: A review.
Saudi J Ophthalmol. 2022;36:3-6. https://doi.org/10.4103/sjopt.sjopt_204_21.
Santodomingo-Rubido J, Carracedo G, Suzaki A, Villa-Collar C, Vincent SJ,
Wolffsohn JS. Keratoconus: an updated review. Contact Lens Anterior Eye.
2022;45. https://doi.org/10.1016/j.clae.2021.101559.


https://www.aao.org/eyenet/article/diagnosis-and-management-of-keratoconus
https://www.aao.org/eyenet/article/diagnosis-and-management-of-keratoconus
https://doi.org/10.2147/OPTH.S50119
https://doi.org/10.4103/ijo.IJO_2579_21
https://doi.org/10.1016/j.joco.2019.01.013
https://doi.org/10.4103/sjopt.sjopt_43_20
https://doi.org/10.4103/sjopt.sjopt_43_20
https://doi.org/10.18240/ijo.2017.11.02
https://doi.org/10.5455/aim.2020.28.18-23
https://doi.org/10.1111/opo.13425
https://doi.org/10.1097/ICO.0000000000000537
https://doi.org/10.1007/978-981-19-4262-4_6
https://doi.org/10.1186/s12886-018-0762-x
https://doi.org/10.1186/s12886-018-0762-x
https://doi.org/10.1155/2020/4130643
https://doi.org/10.1155/2020/4130643
https://doi.org/10.3389/fped.2022.937246
https://doi.org/10.3389/fped.2022.937246
https://doi.org/10.2147/OPTH.S38287
https://doi.org/10.2147/OPTH.S38287
https://doi.org/10.1371/journal.pone.0274071
https://doi.org/10.1371/journal.pone.0274071
https://doi.org/10.2147/OPTH.S298400
https://doi.org/10.2147/OPTH.S298400
https://doi.org/10.1007/s10792-025-03414-8
https://doi.org/10.1007/s10792-025-03414-8
https://doi.org/10.1097/ICO.0000000000002150
https://doi.org/10.1097/ICO.0000000000002150
https://doi.org/10.1007/978-4-431-56511-6_27
https://doi.org/10.1007/978-4-431-56511-6_27
https://doi.org/10.4103/ojo.OJO_203_2017
https://doi.org/10.4103/ojo.OJO_203_2017
https://doi.org/10.1371/journal.pone.0264659
https://doi.org/10.4103/ojo.OJO_202_2018
https://doi.org/10.4103/ojo.OJO_202_2018
https://doi.org/10.21037/atm-23-1906
https://doi.org/10.4103/sjopt.sjopt_204_21
https://doi.org/10.1016/j.clae.2021.101559

Ezinne et al. BMC Ophthalmology

27.

28.

29.

30.
31

32.

33.

(2026) 26:308

Millodot M, Shneor E, Albou S, Atlani E, Gordon-Shaag A. Prevalence and
Associated Factors of Keratoconus in Jerusalem: A Cross-sectional Study.
Ophthalmic Epidemiol. 2011;18:91-7. https://doi.org/10.3109/09286586.201 1
.560747.

Omer K. Epidemiology of Keratoconus Worldwide. https://doi.org/10.2174/18
74364101812010289.

Bawazeer AM, Hodge WG, Lorimer B. Atopy and keratoconus: a multivariate
analysis. Br J Ophthalmol. 2000;84:834-6. https://doi.org/10.1136/bjo.84.8.83
4.

McMonnies CW. Mechanisms of rubbing-related corneal trauma in keratoco-
nus. Cornea. 2009;28:607-15. https://doi.org/10.1097/ICO.0b013e318198384f.
Gokhale NS. Epidemiology of keratoconus. Indian J Ophthalmol.
2013;61:382-3. https://doi.org/10.4103/0301-4738.116054.

Gideon Abou Said A, Gispets J, Shneor E. Strategies for Early Keratoconus
Diagnosis: A Narrative Review of Evaluating Affordable and Effective Detec-
tion Techniques. J Clin Med. 2025;14:460. https://doi.org/10.3390/jcm 140204
60.

Bobba S, Wood A, Males J, Kerdraon Y. Patterns in refractive error

and treatment delay in keratoconus-An Australian study. PLoS ONE.
2024;19:0297268. https://doi.org/10.1371/journal.pone.0297268.

35.

36.

37.

Page 9 of 9

Bui AD, Truong A, Pasricha ND, Indaram M. Keratoconus Diagnosis and
Treatment: Recent Advances and Future Directions. Clin Ophthalmol.
2023;17:2705-18. https://doi.org/10.2147/OPTH.S392665.

GCABASHE NM, MOODLEY VR. Prevalence and clinical profile of keratoconus
in patients presenting at a provincial hospital in KwaZulu, Natal, South Africa:
A case study. J Public Health Afr. 2023;14:2356. https://doi.org/10.4081/jphia.2
023.2356.

Alghamdi W, Aldakhil S, Alrasheed SH, Allinjawi K, Abdu M, Mutwaly RF, et al.
Demographic and Clinical Characteristics of Patients with Corneal Ectasia at
Multiple Medical Centers in Saudi Arabia: A Hospital-based Study. Oman Med
1.2024;39:e649. https://doi.org/10.5001/0m;j.2024.88.

Wittig-Silva C, Chan E, Islam FMA, Wu T, Whiting M, Snibson GR. A random-
ized, controlled trial of corneal collagen cross-linking in progressive keratoco-
nus: three-year results. Ophthalmology. 2014;121:812-21. https://doi.org/10.1
016/j.ophtha.2013.10.028.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.3109/09286586.2011.560747
https://doi.org/10.3109/09286586.2011.560747
https://doi.org/10.2174/1874364101812010289
https://doi.org/10.2174/1874364101812010289
https://doi.org/10.1136/bjo.84.8.834
https://doi.org/10.1136/bjo.84.8.834
https://doi.org/10.1097/ICO.0b013e318198384f
https://doi.org/10.4103/0301-4738.116054
https://doi.org/10.3390/jcm14020460
https://doi.org/10.3390/jcm14020460
https://doi.org/10.1371/journal.pone.0297268
https://doi.org/10.2147/OPTH.S392665
https://doi.org/10.4081/jphia.2023.2356
https://doi.org/10.4081/jphia.2023.2356
https://doi.org/10.5001/omj.2024.88
https://doi.org/10.1016/j.ophtha.2013.10.028
https://doi.org/10.1016/j.ophtha.2013.10.028

	﻿Demographic and clinical presentations of keratoconus in Trinidad and Tobago: a retrospective study
	﻿Abstract
	﻿Introduction
	﻿Methodology
	﻿Study design and sampling
	﻿Study setting
	﻿Study population
	﻿Inclusion and exclusion criteria
	﻿Data collection procedure
	﻿Diagnostic criteria
	﻿Ethical considerations
	﻿Data analysis

	﻿Results
	﻿Demographic profile of participants
	﻿Known risk factors of keratoconus
	﻿Clinical presentations of keratoconus among participants
	﻿Management of KCS
	﻿Association between demographics, risk factors and stage of KC

	﻿Discussion
	﻿Implications and recommendations for future studies
	﻿Strengths and limitations

	﻿Conclusion
	﻿References


