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Purpose: To evaluate the availability and utilization of the advanced equipment for the diagnosis and management of early 
keratoconus in the public and private healthcare facilities in Nyanza and Western Kenya.
Methods: A cross-sectional study design was applied. An online questionnaire was sent to the eyecare practitioners. Data on socio- 
demographics, equipment availability, and utilization for early keratoconus diagnosis and management were obtained and analyzed using 
SPSS V 29.
Results: A total of 134 eyecare practitioners (out of 143), with the majority 80 (59.7%) being males, responded to the questionnaire. 
The study found that advanced equipment were scarcely available, such as Tomographer 14 (10.4%), Topographer 17 (12.7%) and 
Pachymeter 21 (15.7%) as compared to basic equipment: distance VA chart 134 (100%), trial lens/phoropter 129 (96.3%), retinoscope 
128 (95.5%) and slit-lamp 111 (82.8%), with level 6 having the highest availability. Additionally, the available advanced equipment 
had working conditions far below standards and below standards: topographer 6 (35.2%) and contact lens fitting set 12 (46.1%). The 
utilization rates of the advanced equipment were low as follows: contact lens fitting set 8 (31.0%), pachymeter 11 (52.4%) and 
topographer 9 (52.9%). A chi-square test found a significant association between equipment availability and their utilization, VA chart 
(p=0.03333), trial lens/phoropter (p=0.00292), slit-lamp (p=0.00283) and keratometer (p=0.00001).
Conclusion: The study revealed a lack of advanced diagnostic equipment, with some existing tools falling below standard and 
underutilized. It recommends that healthcare institutions prioritize the acquisition and maintenance of essential equipment. 
Additionally, the Ministry of Health should collaborate with stakeholders to incorporate early keratoconus detection into national 
eyecare guidelines.
Keywords: eyecare practitioners, advanced equipment, equipment utilization, early keratoconus diagnosis and management, Kenya

Introduction
Keratoconus (KC) is a progressive corneal disease that leads to irregular astigmatism, reduced visual acuity, and cornea 
thinning.1,2 Keratoconus primarily affects young individuals in their second and third decades of life,3 often leading to 
significant visual impairment if not diagnosed and managed early.4 Timely diagnosis of KC requires competent eye care 
professionals and advanced diagnostic tools, as early signs of the disease may be missed with basic diagnostic tools.5 

Advanced diagnostic tools such as corneal topographers, tomographers and pachymeters are a higher sensitivity and 
specificity equipment that are able to detect and diagnose KC at the sub-clinical stages, even before the clinical signs 
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manifest. Advanced equipment is essential for the early detection of KC,6–8 allowing for timely intervention and 
improved patient outcomes.9

Regarding KC prevalence, a study by Hashemi et al, reported the global KC prevalence of 0.14%.10 It is now 
a growing health concern, with increasing KC prevalences across the globe, whereby regional studies in Asia have had 
higher rates in the recent times as opposed to earlier ones (0.04%) done in South Korea in 201411 and (2.39%) in Turkey 
in 2021.12 Moreover, an increasing trend has been observed in Saudi Arabia with year 2015 data depicting a KC 
prevalence of 8.59%13 and recent files in 2017 showing rates of 18.70%.14 Furthermore, similar increasing trends have 
been noted in the USA with 0.01% in 2009,15 and 0.15% in 2021.16 The increasing rates could be as a result of rising 
numbers of KC patients, improved diagnostic technology or both. In Africa, a meta-analysis that included different 
countries showed prevalence of 7.91%,17 with some differing prevalences across the countries. South Africa (24.21%), 
Egypt (17.50%) and Kenya (30.89%), showing higher rates compared to other countries.18–20

In Kenya, research on KC remains limited, with existing studies showing inconsistent prevalence rates. Rashid et al 
reported a low prevalence of 1.67% among high school students,21 while Mugho et al found a much higher prevalence of 
30.89%,20 which could be due to the allergic conjunctivitis population used, as it is associated with KC.22 Another study 
on contact lens use revealed that most patients presented with moderate to severe KC, highlighting a lack of early 
detection in clinical practice.23 In terms of management, a study showed that a number of moderate and severe KC 
patients were managed using spectacles.24 In a different study, some Ophthalmic Clinical Officers (OCOs) performed 
corneal cross-linking (CXL), while optometrists were more involved in contact lens fitting. Referrals to and co- 
management with ophthalmologists were also reported.25 However, these findings may not reflect the full picture, as 
other key eye care cadres were excluded from the study. Additionally, regarding referrals in Africa, most of the 
practitioners in Ghana and Nigeria refer KC patients to the ophthalmologists in case of progression, but most reported 
no co-management with them.26

Most existing studies have focused on generalized KC, with minimal attention to early-stage disease, where timely 
intervention could yield better outcomes. Although some studies mentioned the presence of diagnostic equipment, none 
assessed its functionality or utilization which are critical factors in effective early diagnosis. Additionally, research has 
largely been confined to metropolitan areas like Nairobi, overlooking rural and low-income regions where variations in 
socioeconomic status and climatic conditions may influence KC prevalence and access to care. These gaps underscore the 
need for more comprehensive, inclusive research on early KC detection and management across diverse settings in 
Kenya such as Western and Nyanza region.

In Kenya, the healthcare system is structured into six hierarchical levels, ranging from community-based care to 
national referral services. Levels 1 to 3 comprise community health services, dispensaries, and health centers, respec
tively. They generally do not offer eye care services which are predominantly provided at Levels 4 to 6 including 
keratoconus care, which consist of sub-county, county, and national referral hospitals. Level 4 facilities provide primary 
and some, secondary eye care services, including basic ocular examinations and minor surgical procedures. At Level 5, 
services expand to include specialized eye care, encompassing advanced diagnostic and therapeutic interventions such as 
medical and surgical treatment of ocular diseases, refractive care, low vision services, laser treatments, and visual 
rehabilitation. Level 6 facilities, which include teaching and referral hospitals, provide the most advanced and sub
specialized ophthalmic services in the country.27–29

Early detection and appropriate management of keratoconus are essential for preventing significant visual impairment.9 

The ability of ECPs to diagnose and manage keratoconus varies significantly based on their level of training and professional 
cadre in Kenya. The eye care workforce comprises five main professional categories: ophthalmologists, optometrists, 
optometry technologists, ophthalmic clinical officers (OCOs), and comprehensive ophthalmology and cataract surgeons 
(COCs). Ophthalmologists, who are medical doctors with an additional three-year Master’s degree in ophthalmology, are 
typically the final referral point for advanced keratoconus cases that require surgical intervention. However, their numbers 
remain critically low, with only about 160 ophthalmologists to serve a population of approximately 60 million Kenyans. They 
are disproportionately concentrated in urban area, leaving rural and marginalized communities significantly underserved.27

Optometrists are trained either through a five-year Bachelor of Optometry (optometry officers) or a three-year 
diploma program (optometry technologists). Optometry officers typically perform refractions, prescribe contact lenses 
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and refer patients to ophthalmologists when surgical intervention is necessary.27 On the other hand, OCOs and COCs 
undergo a three-year diploma in clinical medicine and receive additional training focused on ophthalmology and cataract 
surgical for 1.5 years or 3 years to become OCO and COCS, respectively.27,30 While these cadres can diagnose 
keratoconus, they are not licensed to perform keratoconus-related surgeries. Although ECPs across these cadres are 
generally capable of diagnosing and initiating management for keratoconus, there is limited data on the availability and 
effective utilization of advanced diagnostic equipment in Kenya. It is therefore necessary to determine the availability 
and utilization of advanced equipment in the different levels of health facilities, with this being the first study on early 
keratoconus in Kenya and Africa. There is no denying that the gaps in infrastructure and equipment distribution in many 
low-resource settings, such as Kenya, often contribute to underdiagnosis and delays in appropriate treatment for 
keratoconus.31–33

Materials and Methods
Study Design and Setting
The study adopted a cross-sectional design. Data was collected from eye health facilities located in the Western and 
Nyanza regions of Kenya, from August to September 2024. These regions collectively comprise ten counties: Nyanza 
(Migori, Nyamira, Kisii, Siaya, Homa Bay, and Kisumu) and Western (Kakamega, Busia, Vihiga, and Bungoma). The 
health facilities included in the study consisted of both public and private hospitals offering eye care services. These 
facilities were classified based on the Kenyan health system classification, as Level 4 (sub-county hospitals), Level 5 
(county/regional referral hospitals), or Level 6 (national referral hospitals/teaching and research institutions).

Population and Sampling
The study population consisted of eye care practitioners (ECPs) working in eye health facilities across the Western and 
Nyanza regions of Kenya. For the purpose of this study, ECPs were defined as ophthalmologists, optometrists, 
ophthalmic clinical officers, and comprehensive ophthalmology and cataract surgeons. The number of ECPs practicing 
in the study area was determined using data obtained from relevant professional bodies, including the Optometrists 
Association of Kenya (OAK), the Clinical Officers Council of Kenya (COC-K), and the Kenya Medical Practitioners, 
Pharmacists and Dentists Union (KMPDU). Based on these records, a total of 143 ECPs were identified to be actively 
working in the Western and Nyanza regions. Due to the small population size, a census approach was used to minimize 
sampling bias and ensure complete representation. The study only included participants who were actively in practice and 
willingly gave their consent to participate in the study. Participants who did not consent to the study were excluded.

Data Collection Methods
Data were collected using a structured online questionnaire on Google forms. The questionnaire was developed and 
designed for this study. The questionnaire gathered information on the socio-demographic characteristics of the eye care 
practitioners (ECPs), including age, gender, academic qualifications, institution of training, highest level of education 
attained, years of professional experience, county of practice, the level of the health facility (Level 4, 5, or 6) and the type 
of facility (public or private). Additional data were collected on the availability and utilization of diagnostic equipment 
for keratoconus, and the working condition of the available equipment. The working condition was basically considered 
as the state of the equipment in terms of optimal maintenance, tear and wear, structural and functional quality.

To ensure the validity and reliability of the data collection tool, a pilot study was conducted in Kiminini Constituency, 
Trans-Nzoia County, Kenya. Ten ECPs participated in the pilot. Feedback from the pilot study was used to refine the 
questionnaire, while face and content validity was done to improve on its accuracy and relevance to the research 
objectives. Several modifications were made following the pilot. All scaled questions were standardized to a 5-point 
Likert scale, replacing the initial mixture of 3-point and 5-point scales. Open-ended questions were revised to include 
multiple-choice options, minimizing ambiguity and simplifying response analysis. Yes/No questions were reformulated 
into Likert-scale format to capture a broader range of responses. Ambiguous or unclear questions were reworded to 
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enhance clarity and respondent understanding. The final version of the questionnaire was then disseminated online, to all 
eligible participants across the ten counties using email, WhatsApp and professional networks.

Ethical Considerations
Ethical approval for the study was obtained from the Institutional Scientific and Ethics Review Committee of Masinde 
Muliro University of Science and Technology (MMUST-ISERC) (MMUST/ISERC/074/2024). A research permit 
(NACOSTI/P/24/39382) was granted by the National Commission for Science, Technology and Innovation 
(NACOSTI). In addition, permission to conduct the study was obtained from the respective health facilities where the 
eye care practitioners were employed.

All participants received detailed information about the purpose, procedures, and voluntary nature of the study. 
Informed consent was obtained electronically through a consent form that participants were required to sign before 
proceeding with filling the anonymous questionnaire. The research was conducted in accordance with the principles 
outlined in the Declaration of Helsinki.

Statistical Analysis
After completion of the questionnaire, data was saved in an Excel sheet, after which, it was cleaned and analyzed using 
the Statistical Package for the Social Sciences (SPSS) version 29. Descriptive statistics, including frequencies and 
percentages, were used to summarize the ECPS socio-demographic and professional characteristics, availability of 
equipment and their utilization. Inferential statistics were applied using the chi-square test to assess associations between 
availability of diagnostic equipment and their utilization. All statistical tests were conducted at a significance level of 
0.05, with a 95% confidence interval.

Results
A total of 134 out of 143 ECPs completed the questionnaire, yielding a high response rate of 93.7%. However, the 
possibility of response bias cannot be entirely excluded, as practitioners from facilities with limited diagnostic equipment 
may have been underrepresented. The majority of respondents were male, accounting for 80 (59.7%), while females 
comprised 54 (40.3%). A majority of the ECPs, 71 (53.3%), reported working in private hospitals. Additionally, most 
respondents, 86 (64.2%), were affiliated with Level 4 hospitals, followed by 40 (29.9%) from Level 5 hospitals, and 6 
(4.5%) from Level 6 hospitals. In terms of age distribution, the largest proportion of ECPs 62 (48.4%) was between 30 
and 39 years of age with mean age of participants being 33.54 years, a range of 37 years and a standard deviation 
of ±7.97.

The study assessed the availability of essential ophthalmic equipment and consumables necessary to diagnose and 
manage early Keratoconus across Level 4, 5, and 6 hospitals in Western and Nyanza region. The findings reveal 
significant disparities in resource distribution, with basic diagnostic tools widely accessible while advanced equipment 
and consumables were disparagingly limited as shown in Figure 1, particularly in level 4 and 5 hospitals. Basic 
diagnostic equipment was consistently available possibly because they are required for routine eye examination, though 
it varied depending on the hospital level. Slit lamps were present in 75.0% of Level 4, 97.5% of Level 5, and all Level 
6 hospitals, while direct ophthalmoscopes followed a similar trend, ie 84.1% in Level 4, 95.0% in Level 5, and 100% in 
Level 6. Retinoscopes were nearly equally distributed (97.7%) in Level 4, (90.0%) in Level 5, and (100%) in Level 6, 
which depicted high availability, possibly due to relatively lower cost. While Trial lens sets/phoropters showed greater 
availability in Levels 4 (96.6%) and 5 (97.5%), there was a slight decline in Level 6 (83.3%). Keratometers demonstrated 
an increase with the level of hospitals, with 44.3% availability in level 4 as compared to level 5 (72.5%) and (83.3%) in 
level 6. Advanced diagnostic tools were scarcely available across all hospital Levels, possibly due to their high 
procurement costs, tomographers with the lowest availability. Equally, pachymeters and topographers demonstrated 
low availability with slightly better availability in level 6 hospitals (50%) and (16.7%) respectively as shown in Table 1. 
Generally, levels 6 were more equipped as compared to the other levels, which could be due to their national referral 
level and teaching status.
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In addition, this study also evaluated the quality and standards of equipment used to diagnose and manage early 
keratoconus. The study findings highlight that Advanced Diagnostic Equipment such as the Topographer, only 11.8% of 
devices exceeded standards, while 35.2% were rated as overall poor. Tomographers, while 42.3% exceeded standards, a mere 
1.4% were rated as overall poor, indicating relatively better performance in this category, Pachymeters: 28.6% exceeded 

Figure 1 Availability/accessibility of ophthalmic equipment and consumables in place of practice, expressed as a percentage.

Table 1 Equipment/Consumable Available per Hospital Level, Frequency (n) and Percentages %

Equipment/Consumables Availability per Hospital Level

Equipment/Consumables Availability Level 4 N % Level 5 N % Level 6 N %

Slit lamp Available 

Not-available

66(75.0) 

22(25.0)

39(97.5) 

1(2.5)

6(100.0) 

0(0.0)

Direct Ophthalmoscope Available 

Not-available

74(84.1) 

14(15.9)

38(95.0) 

2(5.0)

6(100.0) 

0(0.0)

Retinoscope Available 

Not-available

86(97.7) 

2(2.3)

36(90.0) 

4(10.0)

6(100.0) 

0(0.0)

Trial lens set/phoropter Available 

Not-available

85(96.6) 

3(3.4)

39(97.5) 

1(2.5)

5(83.3) 

1(16.7)

Contact lens solution Available 

Not-available

31(35.2) 

57(64.8)

8(20.0) 

32(80.0)

1(16.7) 

5(83.3)

Fluorescein strips Available 

Not-available

62(70.5) 

26(29.5)

38(95.0) 

2(5.0)

6(100) 

0(0.0)

(Continued)
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standards, but 19.1% were classified as overall poor. Majority of the other essential basic diagnostic equipment, Keratometers, 
Slit Lamps and Retinoscopes met standards with 56.2%, 59.5% and 56.3%, respectively, but a notable proportion (19.2, 13.5% 
and 16.4%) was rated as poor. Despite contact lens fitting sets being essential in the management of early keratoconus, it was 
noted that 46.1% of Contact Lens Fitting Sets were rated as overall poor, reflecting a significant deficiency in tools necessary 
for managing keratoconus with specialty contact lenses. As for Trial Lens Sets/Phoropters, while 57.4% met standards, 16.3% 
were of poor standards, potentially affecting refractive management in early cases (Table 2).

The study utilization rates of the available equipment were high especially for basic equipment such as distance VA 
chart (91.8%), trial lens/phoropter (89.9%), slit-lamp (78.4%) and retinoscope (75.0%), which despite it being basic, it 
is also able to detect early KC. The advanced equipment had lower utilization rates including the contact lens fitting 
set (31.0%), pachymeter (52.4%) and topographer (52.9%) as shown in Figure 2. A Chi-square determined if there was 
an association between equipment availability and utilization. The test showed a statistical significance between 
availability and utilization of distance VA chart (p=0.03333), trial lens/phoropter (p=0.00292), slit-lamp (p=0.00283) 

Table 2 Working Conditions of the Available Equipment in Percentages (%) and Frequencies (n)

Far Above 
Standards

Above 
Standards

Meets 
Standards

Below 
Standards

Far Below 
Standards

Overall Poor 
Standards

Topographer 11.8% (2) 17.6% (3) 35.3% (6) 17.6% (3) 17.6% (3) 35.2% (6)

Tomographer 42.3% (6) 14.3% (2) 28.6% (4) 0.7% (1) 0.7% (1) 1.4% (2)

Keratometer 9.6% (7) 15.1% (11) 56.2% (41) 15.1% (11) 4.1% (3) 19.2% (14)

Direct ophthalmoscope 12.7% (15) 15.3% (18) 57.6% (68) 5.1% (6) 9.3% (11) 14.4% (17)

Slit lamp 10.8% (12) 16.2% (18) 59.5% (66) 4.5% (5) 9.0% (10) 13.5% (15)

Distance VA chart 9.7% (13) 17.2% (23) 61.2% (82) 3.0% (4) 9.0% (12) 12.0% (16)

Retinoscope 12.5% (16) 11.7% (15) 56.3% (72) 7.0% (9) 9.4% (12) 16.4% (21)

Trial lens set/phoropter 10.9% (14) 15.5% (20) 57.4% (74) 5.4% (7) 10.9% (14) 16.3% (21)

Contact lens fitting set 23.1% (6) 7.7% (2) 23.1% (6) 26.9% (7) 19.2% (5) 46.1% (12)

Pachymeter 28.6% (6) 14.3% (3) 38.1% (8) 4.8% (1) 14.3% (3) 19.1% (4)

Abbreviation: Distance VA chart, distance visual acuity chart.

Table 1 (Continued). 

Equipment/Consumables Availability per Hospital Level

Equipment/Consumables Availability Level 4 N % Level 5 N % Level 6 N %

Contact lens fitting set Available 

Not-available

19(21.6) 

69(78.4)

7(17.5) 

33(82.5)

0(0.0) 

6(100)

Tomographer Available 

Not-available

7(8.0) 

81(92.0)

6(15.0) 

34(85.0)

1(16.7) 

5(83.3)

Pachymeter Available 

Not-available

10(11.4) 

78(88.6)

8(20.0) 

32(80.0)

3(50.0) 

3(50.0)

Keratometer Available 

Not-available

39(44.3) 

49(55.7)

29(72.5) 

11(27.5)

5(83.3) 

1(16.7)

Topographer Available 

Not-available

10(11.4) 

78(88.6)

6(15.0) 

34(85.0)

1(16.7) 

5(83.3)
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and keratometer (p=0.00001) (p-value ≤ 0.05) CI 95% as shown in (Table 3). The study found that equipment with 
higher availability tends to be utilized more often as seen with Distance VA chart, trial lens/phoropter, slit-lamp and 
keratometer.

Figure 2 Percentage of utilization for each available ophthalmic equipment item in clinical practice, based on survey responses.

Table 3 Equipment Availability and Their Utilization, Chi-Square at 0.05 Significance Level and CI 95%

Equipment Availability Utilization p-value

Available Not Available Utilized Not Utilized

1 Distance VA Chart 134 (100%) 0 123(91.8) 11(8.2%) 0.03333

2 Trial lens/phoropter 129(96.3%) 5(3.7%) 116(89.9%) 13(10.1%) 0.00292

3 Slit lamp 111(82.8%) 23(17.2%) 87 (78.4%) 24(21.6%) 0.00283

4 Retinoscope 128(95.5%) 6(4.5%) 96(75%) 32(25%) 0.06251

5 Keratometer 73(54.5%) 61(45.5%) 63(86%) 10(14%) 0.00001

6 Topographer 17(12.7%) 117(87.3%) 9(52.9%) 8(47.1%) 0.81481

7 Direct ophthalmoscope 118(88.1) 16(11.9%) 60(50.8%) 58(49.2%) 0.93221

8 Pachymeter 21(15.7) 113(84.3%) 11(52.4%) 10(47.6%) 0.98451

9 Tomographer 14(10.4%) 120(89.6%) 10(71.4%) 4(28.6%) 0.11891

10 Contact lens fitting set 26(19.4%) 108(80.6%) 8(31%) 18(69%) 0.06321

Note: The bolded values indicates a significant association between utilization and availability of that particular equipment. 
Abbreviation: Distance VA chart, distance visual acuity chart.
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Discussion
The availability of advanced diagnostic equipment for early keratoconus (KC) detection remains a significant challenge 
in many settings, as demonstrated by our findings. Similar to studies in the United Kingdom and Latin America,34–36 we 
found that advanced diagnostic equipment such as topographers, pachymeters, and tomographers, were scarce. The 
limited availability is likely due to financial constraints, a lack of prioritization for early KC screening, and knowledge 
gaps in equipment utilization, as identified in our study. This was, however, different from studies done in India and 
Saudi Arabia where the advanced equipment was available.37,38

On the other hand, the basic equipment were more readily available, possibly because of the wider range and their 
diverse application. The findings were consistent to a study done in Kwa Zulu, South Africa.39 This was, however, 
contrary to another study in South Africa where some basic equipment like the slit-lamp was not available.40 Similar to 
a study in South Africa,41 the tertiary hospitals, L6s had the highest availability of equipment for both the basic and the 
advanced equipment, with slit-lamp (100%), direct ophthalmoscope (100%), retinoscope (100%), trial lens/phoropter 
(83.3%) and keratometer (83.3%).

The scarcity of advanced equipment and abundance of basic equipment which are less sensitive in detecting early KC 
suggests that many clinicians must rely on less sensitive methods, potentially delaying detection until symptomatic stages. 
This leads to diagnosis of KC at late stages,18,19 as it progresses to severe state,4 which is normally expensive and risky to 
manage in addition to leading to visual impairment and blindness.9,42,43 It is therefore crucial to ensure that KC is diagnosed 
and managed at the early stages. At the early stages, KC can be managed using optical options, such as spectacles and 
corneal RGP contact lenses, and minor surgical intervention (cross-linking) for the progressive KC, which have less 
complications and are fairly less costly as compared to other surgical interventions.44,45 This would therefore present with 
more advantages to the KC patients as opposed to management at the late severe stages which mostly employs surgical 
options such as penetrating keratoplasty (PK) and deep anterior lamellar keratoplasty (DALK). Often, these are coupled 
with numerous disadvantages including high costs and post-surgical complications such as graft rejection.46–49 To avoid 
these, KC needs to be diagnosed and managed early, which is possible only if the advanced equipment is available.

This study highlights significant shortfalls on the quality of equipment used for early KC diagnosis and management. 
Moreover, it raises concerns about its impact on clinical outcomes. While basic diagnostic tools like Keratometers and 
slit lamps generally met minimum standards, advanced devices particularly topographer showed alarming variability, 
with only (11.8%) exceeding quality standards and (35.2%) rated as poor. Given the critical role of topography in 
detecting early corneal irregularities, substandard equipment risks delayed or missed diagnoses. Tomographers performed 
relatively better, suggesting they may offer a more reliable alternative where available. However, the prevalence of poor- 
quality contact lens fitting sets (46.1%) and trial lenses (16.3%) further complicates effective management, underscoring 
systemic challenges in keratoconus care.

These findings reveal complicated situation of limited availability and erratic equipment standard, which more often 
than not affects resource-limited settings, as characterised by poor working conditions such as inadequate maintenance, 
irregular calibration, and variable procurement standards, which likely contribute to these deficiencies, potentially 
compromising early detection, disease monitoring, and treatment efficacy. Addressing these issues requires standardized 
quality assurance programs, improved clinician training, and investment in robust technologies. Interestingly, some of the 
equipment was still being utilized despite their poor working condition. This would likely lead to errors in diagnosis, 
a possibility of overestimation or underestimation or both altogether.

Our study revealed a critical gap between equipment availability and actual utilization. Even when diagnostic tools 
were present, they were not fully utilized, consistent with findings by Motowa and Morjaria.37 This underutilization may 
stem from a lack of training and confidence among practitioners, further contributing to missed early KC. This draws on 
the need to research on knowledge levels. This was, however, different from a study in Trinidad and Tobago, which 
reported that the available equipment was put in use.50 When the equipment is available, the ECPs will be able to use 
them as depicted in this study. Ensuring availability and utilization of the advanced equipment would highly benefit the 
KC patient, as it would enhance the diagnosis and management of early KC, thus promoting sustainable development 
goal (SDG) 3 on good health thus better eye health. With good eye health, the school going KC patients would perform 
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better in class as promoted by better eye sight. With KC patients having an opportunity to be fully and comfortably 
involved in class work, this promotes good performance academically, thus promoting SDG 4 on education. 
Consequently, they become employable and being able to qualify for decent jobs, consequently promoting economic 
growth, thus achieving SDG 8. Equally, universal health coverage (UHC) is achieved as early KC would be accessed 
anywhere, anytime and at fair diagnosis and management costs.

The failure to use the equipment may consequently lead to missing out on the diagnosis of the early KC. To bridge 
this gap, it is imperative that practitioners fully utilize the equipment already available, ensuring timely and accurate 
diagnosis and better patient outcomes.

Conclusion
Accurate and timely diagnosis of early keratoconus (KC) depends on the availability and proper utilization of advanced 
diagnostic equipment. However, our study found that such equipment is both scarce and underutilized, with some having 
sub-standard quality, thus increasing the risk of missed diagnoses. Additionally, healthcare institutions and policymakers 
should prioritize the procurement and maintenance of essential diagnostic equipment to bridge this gap. The Ministry of 
Health should collaborate with other stakeholders to develop and integrate early KC detection into national eye care 
guidelines. Policy strengthening of early KC diagnosis will not only enhance patient outcomes but also improve the 
overall quality of eye care services.
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