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Abstract

Background: Adequate knowledge and skills by eyecare personnel and administrators are essential for the early diagnosis and prompt management of keratoconus (KC).

Aim: This study aimed to determine the knowledge and skills of key stakeholders on KC management in eyecare facilities of Bafoussam, West Region of Cameroon.

Setting: Eyecare facilities in the West Region of Cameroon.

Methods: A qualitative study, using a purposive (non-probability) sampling technique, was applied to collect data relevant to this study. In-depth interviews were used to collect data from eyecare personnel and administrators. Eyecare personnel in this study comprised optometrists, ophthalmic nurses and optometric technicians, who are trained to World Council of Optometry (WCO) competency level one or two. There were no ophthalmologists working at the study sites. Data obtained were captured, de-identified and stored in a password-protected electronic file. Data were coded and analysed applying a deductive thematic analysis approach.

Results: There were 21 participants (five administrators and 16 eyecare professionals) from five facilities. Fourteen (66.6%) were males; 10 (47.6%) had 11–20 years of work experience. The majority of the participants had limited or no knowledge of KC. They reported an undersupply of KC diagnostic equipment and consumables at facilities, resulting in poor diagnosis and management of KC patients.

Conclusion: The study revealed inadequate knowledge, training and skills of eyecare practitioners and administrators on KC. Deficiencies in KC diagnosis and management could cause visual impairment with a potential negative impact on the quality of life (QoL) of KC patients.

Contribution: This study illustrates the need to procure basic equipment, capacitate eyecare workers with knowledge of KC and establish standard clinical protocols for the diagnosis and management of KC, including referral pathways.
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Introduction

Keratoconus (KC) is a chronic continuous, conjoined ocular, non-inflammatory abnormality of the front part of the eye called cornea, marked by unsymmetrical corneal degeneration, producing a conical shape.1 Keratoconus is a multifaceted eye abnormality linked to both congenital and ecological determinants.1,2 Keratoconus can lead to visual impairment (VI) if not managed timeously.2,3

Worldwide, KC is a primary reason for transparent-eye-surface vision loss in youths, as the disease is mostly prevalent among young people, especially in nations with well-known high prevalence.1,2 Recent studies report the prevalence of KC ranging from 2.3% in central India, 3.18% among Israeli Arabs and 4.79% among individuals aged 12–21 years from Saudi Arabia, with a small 0.03% frequency of KC recorded in Russia.4,5 Nations with higher prevalence of KC, such as Saudi Arabia and central India mentioned above, equally had excessive susceptibility to sunrays and ultraviolet radiations.4,5 Despite the African continent comprising many countries with warm climates, there is a paucity of prevalence studies on KC in the continent.6 Recent research of the prevalence of KC in Africa reported a prevalence of 7.9% (95% CI: 2.5% – 16.8%), with a range of 0.4% to 30.9%.6

The reported risk factors associated with KC include age, gender, eye rubbing, allergic experiences, uncorrected refractive error, genetics, consanguinity and parental education levels.2,7,8 In a recent study in Cameroon, eye rubbing was reported to be associated with threats of KC advancement by 34.46%.9 Clinical procedures used to diagnose KC include slit-lamp biomicroscopy, corneal topography, corneal tomography, keratometry (K), pachymetry, visual acuity and other biomechanical measurements (such as Ocular Response Analyzer [ORA]).10

The management of KC differs according to its severity, with spectacle interventions being utilised in the early stages of the disease. Soft and rigid gas permeable (RGP) contact lenses (CLs) are essential in the management of the disease for mild to moderate stages, while surgical intervention is generally necessary for the severe stages of KC.11 There is a paucity of human resources in eye health (HReH), especially in Africa, and few scholarly reports on HReH and KC management.6 A South African study exploring the knowledge and practices of optometrists in KC management reported that there is the need for re-skilling of optometrists to ameliorate the treatment of the disease, mostly in the fitting of CLs.5 There is currently little or no scholarly report on KC management in Cameroon, neither are there protocols or approved guidelines for the screening, diagnosis or management for KC in the country. This study was undertaken to determine the knowledge of KC among stakeholders as well as the diagnosis and management strategies in the West region of Cameroon and thereby to identify gaps and make recommendations for the improvement of care of patients with KC.

Methods

This qualitative, transverse, phenomenal research was undertaken in Bafoussam, the Western Region of Cameroon from June 2021 to October 2021. Bafoussam, with a population of about 465 000, lies at approximately 1500 m above sea level.12 The study included 21 participants (5 administrators and 16 eyecare personnel) who were selected using a purposive (non-probability) sampling technique and were all employed in eye care departments or clinics. The eyecare personnel comprised optometrists (WCO competency level three), optometric technicians and ophthalmic nurses (WCO competency levels one and two, respectively). There were no ophthalmologists at the study sites. Data were collected until saturation was attained. In-depth interviews were carried out for information gathering from research interviewees. The interview guide included rhetorical questions, bifurcated into two parts.

The first part covered socio-demographic determinants, while the second part comprised questions on the participants’ knowledge and experience of KC, available facilities and resources and protocols applied for the diagnosis and management of KC. Before data collection, a semi-structured, open-ended interview questionnaire with probe questions was tested and validated. An audio recorder was used to record the interviews. Recordings were transcribed, de-identified and stored electronically in password-protected files. Transcripts from the in-depth interviews were analysed utilising a deductive thematic review method. Data were coded, and themes were developed, forming the basis of the analysis. Common statements were collated and reported in narratives, and specific individual participant statements were presented as quotes to substantiate the views expressed.

Ethical approval

Ethical clearance was obtained from the Biomedical Research Ethics Committee (BREC) of UKZN, Durban-South Africa (BREC/00000906/2019), the CAMBIN-ERCC, Yaounde-Cameroon (CBI/456/ERCC/CAMBIN), and written permissions were obtained from overseeing authorities at the various research sites. The research interviewees were dealt with as per the tenets of the Helsinki Declaration involving human subjects. Written informed consent was sought from the participants, who were advised that they were free to withdraw from the study at any stage if they so wished. The identities of all participants were anonymised.

Results

A total of 21 participants, including five administrators and 16 eyecare personnel (five optometrists, two ophthalmic nurses and nine ophthalmic technicians), participated in the study. The optometrists were trained to WCO competency level three and the ophthalmic nurses and optometric technicians to WCO competency levels one and two, respectively. There were no ophthalmologists at the study sites. Their ages ranged from 24 to 62 years (mean = 43.86 ± 2.6 years). Most participants (66.6%; n = 14) were males, with the majority (47.6%; n = 10) having between 11 and 20 years of work experience. Four (80.0%) out of five of the selected hospitals (from the divisional/district and regional levels) were private hospitals (Table 1), as the majority of eyecare facilities are mission or private facilities, which receive subventions from the government to operate.
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There were 12 codes extracted from the data, which were further condensed into three codes using descriptive coding methods namely, KC awareness, KC clinical practice and KC interventions. Further in vivo analysis, resulted in the emergence of two major themes as described below:

Knowledge and experience

Most eye health personnel and eye health facility administrators reported poor self-knowledge on KC with only a few reporting some knowledge of the disease. Participants reported that their limited or lack of knowledge of the disease was because of inadequate training on KC:


‘With my training in ophthalmic nursing, I have never heard about a disease called keratoconus.’ (KS012: ophthalmic nurse, 4 years’ experience, female).



An optometric technician added:


‘I have been serving in this hospital for 10 years and I am now in charge of the register. I have never seen a disease called keratoconus.’ (KS004: optometric technician, 10 years’ experience, male)



Participants who reported having some knowledge of KC had attended workshops in the past, initiated by their personal motivation towards professional development and not through their undergraduate education studies, as highlighted by one participant:


‘Unfortunately, in my curricula, I did not learn much of keratoconus. The reality here is that we don’t have standardised global training on eye issues. I actually learned about it when I went in for an eye-care workshop and there was a complete module of keratoconus there. That is how I got to know it. If not, I would have never heard about it.’ (KS017: optometrist, 12 years’ experience, male)



Others reported having gained some knowledge of KC through the training programme that they had at university:


‘I know of keratoconus. I did my studies in Ghana and I was taught about it.’ (KS014: optometrist, 5 years’ experience, female)



There was consensus among all participants that the limited or total lack of knowledge on KC was linked to a lack of undergraduate exposure to KC knowledge and skills as well as the absence of continuous professional development (CPD) opportunities on the disease:


‘We have not engaged in staff development. That is why some of them do not have knowledge of keratoconus.’ (KS002: Eye health administrator, 15 years of service, female)



Another health administrator added:


‘We don’t have clear clinical and administrative procedures and/or protocols to handle this disease. This makes our personnel not to pay much attention to the disease. Equally, when seminars or workshops are organised, they are directed towards other diseases such as glaucoma and cataracts. They do not talk of keratoconus. So those are possible reasons why the personnel in my hospital may not know of keratoconus.’ (KS008: health administrator, 26 years of service, male)



Management of keratoconus

In addressing the management of KC, all participants reported that patients presenting at the facilities represented in the study are not assessed for KC and hence remain undiagnosed and managed. Participants acknowledged that their knowledge deficiencies may be resulting in many patients, who present at their respective facilities with the disease, remaining undiagnosed. Hence, it could hinder any further patient management:


‘I have heard about this disease called keratoconus but my knowledge on it is very limited. This means that, maybe, when a patient comes to the hospital with the disease, it may go unnoticed.’ (KS019: health administrator, 23 years of service, male)



This assertion was corroborated by other participants, two of whom stated:


‘We don’t usually come across keratoconus cases in our centre. This is not because the cases do not come to our centres, but it is because, the cases which come go unnoticed.’ (KS005: optometrist, 30 years of service, male and KS013: optometrist, 10 years’ service, male)



In addition to the lack of knowledge, it emerged that facilities do not have equipment required for KC diagnosis, as the participant further elaborated:


‘We don’t have machines to detect cases of keratoconus. Not only that, I am the only one in this centre who is knowledgeable about keratoconus. So, if I am not there, nobody can detect it.’ (KS005: optometrist, 30 years of service, male)

‘In the hospital I used to work at, in Mali, before coming to Cameroon, there were cases of keratoconus and they were easy to detect, but since I came here, I have not yet seen a machine which can detect keratoconus, so now I haven’t yet come across a case of keratoconus since I arrived in Bafoussam.’ (KS013: optometrist, 10 years’ service, male)



Discussion

Most study participants were males (66.7%) and middle aged. The reason for more male eye health workers could be because of a common cultural practice in many sub-Saharan African countries, where a male child’s education and professional training are preferred over the girl child, who is often prepared for marriage.13 As most countries report deficiencies in HReH care,14 there is need for ongoing sensitisation of all stakeholders, such as the government, ophthalmic training institutions, communities and employers on issues of gender equity in the training and employment of eye health workforce.15,16,17 This may encourage advocacy programmes designed to incorporate more females into health care education programmes.18 It may also be prudent for the public sector to recruit more young clinicians to ensure succession as the older practitioners reach retirement age.

Despite having many years of experience in eye health services, many eyecare practitioners and administrators had limited or poor knowledge of KC. The key reason raised was that little or no emphasis is made on the disease during the training of practitioners, with the focus having been on ‘more common’ eye diseases such as cataracts and glaucoma. This is of concern as evidence suggests that the prevalence of KC is on the increase in countries such as Cameroon.9 It is therefore incumbent on education institutions to ensure that the training of clinicians is comprehensive and not limited to a few eye diseases. The researchers recommend that minimum standards for eye care education (using the WHO and the WCO competency level frameworks) be defined at a national level in Cameroon to ensure that the quality of education is enhanced and that comprehensive services are delivered across all the districts.

The self-reported inadequate knowledge and skill levels of eyecare workers could have a negative impact on the eye health care of the population and may contribute further to the high prevalence of uncorrected refractive errors, vision impairment and blindness in Africa.6,18 Keratoconus has been widely reported to affect children and young adults in the most productive years of their lives,6 raising concerns that the reported inadequate practitioner knowledge and lack of timeous interventions in this study could negatively impact on their overall quality of lives. There is a need for refresher training courses for the current eyecare workers in the country to develop and advance the knowledge and clinical skills for detection, diagnosis and management of KC timeously. Should there not be capacity for the delivery of these in Cameroon, strategic partnerships can be developed with schools and organisations in Africa for assistance towards sustainable solutions. Furthermore, ophthalmic training institutions in Cameroon could, with the aid of education resources, such as the competency frameworks of the WCO and those of other countries in Africa, define minimum standards for management of diseases such as KC.

While studies conducted elsewhere report on KC management being conducted by designated groups of eyecare personnel (such as optometrists and ophthalmologists),19 in Bafoussam-Cameroon, the eyecare practitioners reported not being able to manage the disease in their daily clinical routine because of a lack of KC management protocols, clinical guidelines, equipment and consumables. Therefore, even if practitioner knowledge is improved, the absence of equipment and consumables will hamper the implementation of a successful disease management programme. Keratoconus management will require the availability of equipment such as slit lamp biomicroscopes, keratometers, retinoscopes, pachymeters, topographers, tomographers and consumables that will include contact lens fitting sets.

To meaningfully manage KC, the country requires eye health teams working together to plan the entire management strategy from primary to tertiary levels of care. This should include the nurses and technicians involved in school screening and serving at primary care clinics, ophthalmic nurses who will help to detect KC, optometrists who will diagnose and manage the majority of cases with optical devices such as CLs, as well as the ophthalmic surgeons to perform corneal cross-linking and manage the severe cases requiring corneal transplants and INTACS. The researchers recommend that all stakeholders collaborate to address issues related to KC patient management that span education, clinical practice standards and administrative support.

Limitations of the study

There were challenges in recruiting eyecare practitioners and administrators because of the limited health facilities that have eyecare services. Most participants represented the private sector, as private operators receive subsidies from the government to operate eye clinics as opposed to having more government-run clinics. Additionally, some facilities showed no interest in participating in the study, which may limit the full understanding of current practices.

Conclusion

The inadequate knowledge, training and skills of eyecare practitioners and administrators on KC and the absence of clinical protocols and guidelines for the region lead to underservicing of the population. The lack of prompt KC diagnosis could negatively impact on the quality of life (QoL) of keratoconic patients as they are generally young and live with avoidable VI during their most productive years of life. To ameliorate the situation, there is a need to rebuild capacity of the eyecare workers in the diagnosis and management of KC, establish standard clinical guidelines on management, and procure equipment and consumables for KC management at all stages of the disease.
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TABLE 1: Socio-demographic characteristics of participants.

Variables Frequencies (n) %
Age (years)

21-35 6 286
36-50 8 38.1
51-65 7 333
Total 21 100.0
Sex

Male 14 66.7
Female 7 333
Total 21 100.0
Number of working years

1-3 2 95
3-10 6 27.6
11-20 10 476
20+ 3 143
Total 21 100.0
Hospital type

Public 1 20,0
Private/Mission 4 80.0
Total 5 100.0
Profession

Eye care personnel 16 76.2
Administrators 5 238

Total 27 100.0
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