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Abstract

Background: Diabetes mellitus (DM) and diabetic retinopathy (DR) are important issues in the district health system (DHS) of South Africa (SA). Guidelines for the management of DR in SA were developed more than a decade ago but not effectively implemented.

Aim: The aim of this study was to develop a suitable model for DR that could be effectively implemented by a team of healthcare practitioners (HCPs) to co-manage DM and DR in the DHS of SA.

Setting: The study was conducted through Voortrekker District Hospital, Limpopo Province, SA.

Methods: A saturated strategy sample study was employed, and questionnaires were distributed to 24 endocrinologists in both private and public practices in Gauteng Province and to three ophthalmologists and 10 medical officers (MOs) in ophthalmology in health institutions in Waterberg and Capricorn districts of Limpopo Province. The questionnaires distributed included questions relating to the recommended roles of primary healthcare (PHC) nurses, MOs in general practice, MOs in ophthalmology, ophthalmic nurses, optometrists, and ophthalmologists to manage patients with DM in the public sector. The Delphi technique was employed requiring experts to comment qualitatively and quantitatively to elicit the required information.

Results: At PHC level, PHC nurses are to document a comprehensive patient case history and assess vitals before referring to MOs in general practice. Medical officers in general practice are to assess DM control and screen for target organ disease. All patients with DM are to be referred to optometrists for retinal photography. Optometrists and ophthalmic nurses are to detect, grade and monitor pre-proliferative stages of DR, and refer to MOs in ophthalmology or ophthalmologists at district or tertiary hospitals for surgical intervention or treatment.

Conclusion: Based on the expertise of the endocrinologists and ophthalmologists concerned, a DR screening model for a DHS was proposed, reflecting the role of HCPs in the management of DM and DR in the DHS of Limpopo Province, SA.
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Introduction

Diabetes mellitus (DM) is a pandemic affecting 25 million adults (aged 20–79 years) in the African region1 and 2.6 million adults in South Africa (SA).2 By the year 2040, DM is projected to increase by 55% worldwide, by 140.9% in Africa and by 126.4% in sub-Saharan Africa (SSA).3 According to the Demographic and Health Survey conducted from 1995 to 2005 in SA,4 the self-reported prevalence of DM was higher in the Asian community followed by the mixed race community, white and black African groups. The highest prevalence of DM amongst the provinces in SA was found in KwaZulu-Natal (9%), followed by the Western Cape (8.1%), Gauteng (7.6%), Eastern Cape (6.2%), Northern Cape (5%), Mpumalanga (4.8%), Free State (3.6%), Limpopo (2.1%) and North West (2.1%) provinces.4 The incidence of DM in the provinces and districts of Limpopo Province is shown in Figures 1 and 2, respectively.5
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It is estimated that 33.3% of patients with DM will develop diabetic retinopathy (DR).6 Diabetic retinopathy is the leading cause of visual impairment in developing countries7 and is regarded as one of the six major causes of blindness in SSA.8 The prevalence of DR in SA is estimated to be between 5% and 10%.9 The duration of DM is an important predictor of DR development.10 Systemic illnesses associated with DR progression include severe hyperglycaemia,11 hypertension,12 nephropathy,13 hyperlipidaemia13,14,15 and HIV infections.16,17 Despite these numerous risk factors, it has been established that blindness because of DR is preventable with early diagnosis, minimisation of risk factors and, where appropriate, timely laser photocoagulation.18

The treatment options for DR depend on the severity of DR and presence of diabetic macular oedema (DME).19,20 Pre-proliferative stages of DR require monitoring and proliferative stages of DR (PDR) require surgical intervention such as vitrectomy and laser photocoagulation.19 Treatment of DME requires focal and grid laser and administration of intraocular steroids and anti-vascular endothelial growth factors (VEGFs).20 Despite treatment guidelines and options, patients may experience poor vision after surgical intervention and early laser treatment is generally not warranted as the side effects of laser treatment could outweigh the benefits.21 As the visual outcome of laser treatment for PDR and DME remains unpredictable, regular screening of patients with DM with or without vision symptoms to prevent sudden or progressive visual impairment is needed.

The recommended screening modality to detect DR is dilated fundoscopy performed by ophthalmic medical officers (MOs), ophthalmic nurses or optometrists.22 In developed countries like the United Kingdom, various personnel including school teachers, nurses and photographers are trained to detect and classify DR using retinal photography.21 In developing countries like India, binocular indirect ophthalmoscopy was used to detect sight threatening DR as retinal photography was unaffordable.23 In SA, digital retinal photography was found to be a cost-effective method of screening and grading DR; however, a high number of false positives by optometrists and ophthalmologists were noted.24

In the district health system (DHS) of SA, team members responsible for DM management and its associated complications extend from the community-to-community health centres (CHCs) and clinics (primary levels of care) to the district hospitals (secondary level of care) and to the provincial or regional hospitals (tertiary level of care). Figure 3 shows the levels of eye care service delivery and related cadres in Limpopo Province, SA.



[image: AVEH-81-568-F3.jpg]

In the management of patients with DR, the principal goal at primary level is to reduce the incidence of preventable DR by increasing awareness of diabetic eye complications.25 At secondary level, DR may be treated using laser therapy and other medical treatment.26 Tertiary level includes the provision of vitreoretinal surgery and advanced investigations for DR such as fluorescein angiography, photography-scan ultrasonography and the use of lasers to treat DR.25 Health education on DM and diabetic eye disease is required at all levels of care as well as human resource development and research.25 Primary healthcare (PHC) workers such as PHC nurses, ophthalmic nurses, MOs and optometrists are required at each level of care and have specific roles to play in DR management, which includes its prevention, detection, grading, referral and monitoring.27

National guidelines for DR were first set in 2002 and intended for clinical practitioners, health service co-ordinators and primary eye care (PEC) workers.28 In 2005, the national guidelines for the management of patients with DM stipulated that all patients with DM in each district should have a fundus examination by a trained ophthalmic nurse, optometrist or ophthalmic MO once a year.29 The guideline further stipulated that ophthalmic MOs should be trained to recognise and classify DR, and should also be trained to treat PDR and DME at tertiary level.29

There is currently a lack of eye health policies that particularly deal with the ocular complications of DM and this situation results in not all patients with DM being screened for visual abnormalities and hence an increase in morbidity because of blindness that could have been prevented. Therefore, the current study sought to develop a DM screening model for a DHS in Limpopo Province, SA, to prevent, monitor, treat and reduce its progression.

Methods

A saturated sampling strategy was used whereby endocrinologists from both the public and private sector were selected from Gauteng Province as none were listed on the Society of Endocrinology, Metabolism and Diabetes of South Africa (SEMSDA) database in Limpopo Province. The database reflected the highest number of endocrinologists in Gauteng compared to the other provinces. All ophthalmologists and MOs in ophthalmology at FH Odendaal (Waterberg district) and Mankweng provincial hospital complex (Capricorn district) were selected as both these hospitals were referral institutions for Voortrekker hospital patients.

The inclusion criteria for participants were healthcare practitioners (HCPs) involved in the clinical management of DM and diabetic eye complications. The exclusion criteria were HCPs who were not qualified to manage diabetic eye complications.

The Delphi technique approach was used (Box 1) requiring the experts (endocrinologists and ophthalmologists) to comment on the referral flow diagram (Appendix 1) qualitatively and quantitatively using a questionnaire. The questionnaire required the experts to comment on the roles of PHC nurses, MOs, ophthalmic nurses and optometrists in the management of patients with DM. The questionnaire also required the experts to make recommendations on the components that needed to be added or deleted in the flow diagram. Amendments to the flow diagram were made based on responses from participants between rounds (Appendices 2 and 3) until convergence of opinions was reached. Responses from participants were analysed using standard frequencies and proportions. The Fisher’s exact test was used to test for associations between two categorical variables.
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Ethical considerations

The protocol was submitted to the University of KwaZulu-Natal’s School of Health Sciences Faculty Review Committee and then to the Biomedical Research and Ethics Committee (BREC). Ethical clearance (BREC reference number 272/18) was granted before commencement of the study. Permission to conduct the research study at Mankweng Provincial Hospital and FH Odendaal was obtained from the Department of Health Limpopo Province and the respective heads of institutions. Information relating to the study was provided and informed consent was obtained from all participants. Questionnaires to endocrinologists were emailed through a unique email system by SEMDSA and questionnaires to ophthalmologists and MOs in ophthalmology were hand delivered by the principal investigator.

Results

The participants in the study included endocrinologists, ophthalmologists and MOs, as shown in Table 1. The majority (50%) were MOs in ophthalmology. Table 2 shows information regarding the practice profiles for the experts. Thirteen out of the 20 participants (65%) were less than 41 years of age. Two out of the seven endocrinologists and one out of the three ophthalmologists qualified more than 30 years ago. The rest of the experts (17) qualified from the year 2001 onwards. Six MOs in ophthalmology were in practice for less than 5 years and the other four MOs practised between 5 and 10 years. The two endocrinologists and one ophthalmologist who qualified more than 20 years ago were in practice for more than 20 years. From the 20 participants, 11 spent most of their time in public practice, four in private practice and the other five spent equal time in both public and private practice.
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Figures 4–7 are the recommended roles by the experts for PHC nurses, MOs, ophthalmic nurses and optometrists.
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In Figure 4, MOs in ophthalmology suggested that the PHC nurses document a comprehensive patient case history that should include blood pressure assessment. It was suggested by an endocrinologist that diet assessment be done by a dietician and two endocrinologists recommended that visual acuity (VA) be conducted by optometrists.

In Figure 5, three MOs in ophthalmology highlighted that MOs in general practice have limited experience in examining the fundus and six MOs in ophthalmology felt that the knowledge of MOs in general practice to grade DR was insufficient. They recommended referral to competent and trained ophthalmic nurses, optometrists, MOs in ophthalmology or ophthalmologists.

In Figure 6, two endocrinologists felt that VA and pinhole testing should be done by ophthalmic nurses only if VA charts and pinhole discs are available in the workplace and three endocrinologists felt that intraocular pressure (IOP) assessment should be the role of optometrists or personnel who are trained in the procedure. Two MOs in ophthalmology, however, recommended that IOP assessment be referred to ophthalmologists. Five experts felt that pupil dilation should be conducted by MOs, optometrists or ophthalmologists and others who have the expertise. Regarding fundus examination, DR monitoring and grading, both experts felt that ophthalmic nurses had limited expertise and preferred referral to optometrists trained to grade DR, to MOs in ophthalmology or to ophthalmologists.

In Figure 7, 17 experts recommended that optometrists provide recall dates to monitor DR and the other three MOs in ophthalmology suggested that optometrists provide recall dates for pre-proliferative (mild–moderate) DR stage only, as it is ideally the responsibility of the ophthalmologists to provide the recall dates.

When questioned about their agreement with the overall structure of DM and DR management, both experts indicated that they were not familiar with a system for the management of DR in the DHS of SA; they advised that a DR screening protocol in Limpopo Province seems to be required.

The endocrinologists concerns were as follows:


	Patients referred to them rarely get fundus examinations outside of tertiary institutions

	Diabetes mellitus complications are not up referred soon enough

	End organ damage is not always detected or is detected late, that is, detected when doing retinal screening

	Patient education by HCPs and medication compliancy by patients with DM are generally poor

	The involvement of ophthalmic nurses in DR screening programme in a resource constrained setting is not necessary as too many tiers may lead to confusion and that cost of these tiers versus effectiveness should be considered.



The ophthalmologists and MOs in ophthalmology concerns were as follows:


	Screening programmes for DR should be less reliant on MOs in general practice and be done by dedicated ophthalmic personnel using a fundus camera

	Ideally fundus photographs should be sent to ophthalmologists for review

	The inclusion of colour vision and contrast sensitivity assessment for a standard DR screening programme can be cumbersome and time-consuming

	Amsler grid testing, contrast and colour vision assessments can be done on need basis as these tests are not specific or sensitive screening tests for DR alone, whilst a fundus photograph is of more value

	Fundus photograph reveals more detail, and patients can be adequately screened this way

	Fundus cameras should be procured for hospitals in the province

	A team of dedicated HCPs should be appointed to screen for DR at PHC level before referring to ophthalmologists

	Proper infrastructure, training and development of staff involved in the DR screening programme should be arranged

	Optical coherence tomographers and Avastin treatment should be readily available at district hospitals

	Adoption of the telemedicine approach would be beneficial to the DR screening programme.



Using the Delphi technique, the circulation of the theoretical flow diagram recommending roles of various HCPs involved in the clinical assessment of patients with DM led to the step-by-step responses by the experts, as illustrated in Appendix 4.

Discussion of results

No association was found between the age and years of practice of experts (p = 0.346) and no association was found between their type of practice and years of practice (p = 0.659). Healthcare practitioners have different roles to play in the management of patients with DM in the DHS. Clinical practice guidelines for DR diagnosis have been adopted in various countries showing variations in methods of examinations and also variations in HCPs involved in screening and diagnosing DR.18 The involvement of HCP to manage DM and DR in the DHS will depend on the introduction of training programmes, provision of human and physical resources and support of district and provincial managers.30

Regarding the examination procedures to possibly be deleted in the flow diagram, colour vision and contrast sensitivity testing were found to be beneficial to screen for advanced levels of DR.31,32 However, in a clinical setting, the charts or booklets are not readily available and advanced stages of DR will reflect on a fundus photograph. The Amsler grid chart may only provide a subjective means of confirming the presence of maculopathy, and maculopathy suspects should be referred for optical coherence tomography (OCT). Besides being useful to quantify retinal thickness, OCT is becoming an important tool to assess DME for clinical trials and clinical practice.13 According to Hall,33 OCT in combination with retinal photography is the usual means of detecting and documenting DR in high-income countries only, as it is not yet cost-effective to implement in low- to middle-income countries. It was established by Chew et al.13 that retinal thickening rarely occurs unaccompanied with hard exudates and this presentation is observable on a fundus photograph. Sreelatha et al.34 researched articles that utilised tele-ophthalmology models for screening sight-threatening eye diseases such retinopathy of prematurity, glaucoma, macular degeneration and DR and established a high level of acceptance and satisfaction level on the majority of studies. Tele-ophthalmology improved quality of patient care and patient satisfaction because of increased accessibility and reduced travelling cost and time. The implementation and evaluation of a telemedicine approach from primary to secondary and tertiary levels of care remains to be tested in a South African district health setting.

Conclusion

Based on the experts’ recommendations, a DR screening model was developed and a link between the primary, secondary and tertiary levels of care for the management of patients with DM in the DHS was established. Regulations for HCPs to practice such protocols, and systems for monitoring and evaluation of practices must be implemented. This can be achieved if attitudes, policies and resource allocation in the workplace can be modified where every patient presenting with DM will be referred for retinal screening irrespective of ocular symptoms.
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Appendix 1

Theoretical flow diagram for the management of diabetic retinopathy
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Appendix 2

Input by experts (Round 2) – Diabetic patient flow diagram
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Appendix 3

Input by experts (Round 3) – Diabetic patient flow diagram
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Appendix 4

Summary of responses for each healthcare practitioners during each round of the Delphi technique
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BOX 1: Steps illustrating the Delphi technique.

-

. Proposal of a theoretical model (flow diagram) on the management of patients
with DM in our DHS (Appendix 1).

2. Selection of Delphi participants.

3. Circulation of proposed model and questionnaire toillicit responses from Delphi
participants.

4. Collate and analyse feedback from Delphi participants.

5. Recirculation of amended model to Delphi participants to review and comment
on amendments (Appendices 2 and 3).

6. Repeat step 4.

7. Agree upon and circulate finalised model (Appendix 3).

DM, diabetes mellitus; DHS, district health system.
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FIGURE 6: Percentage response by experts on the role of ophthalmic nurses in
the management of patients with diabetes mellitus.
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TABLE 1: Categories and number of participants.

Categories Total number Total number Percentage
of participants  of available response rate of
participants _ participants (%)
Endocrinologists 7 24 29.2
Ophthalmologists 3 3 100.0
MOs in ophthalmology 10 10 100.0
Total 20 37 54.1

MOs, medical officers.
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TABLE 2: Age, year of qualification and duration of practice.

Participant Endocrinologists Ophthalmologists MOs in
profile ophthalmology
n % n % n %
Age, years
25-35 - - - - 8 80.0
36-45 5 714 2 66.6 2 200
46-55 - - - - - -
>60 2 286 1 333 - -
Year of qualification
1970-2000 2 286 1 333 - -
2001-2005 1 143 1 333 - -
2006-2010 1 143 - : 3 30.0
2011-2015 3 429 1 333 4 40.0
2016-2020 : - - - 3 30.0
Duration of practice, years
<5 - - - - 6 60.0
5-10 4 57.1 1 333 4 40.0
11-15 - - 1 333 - -
16-20 1 143 - - - -
>20 2 286 1 333 - -

MOs, medical officers.
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