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ABSTRACT 

Diabetic retinopathy (DR) is a common microvascular complication of diabetes 

mellitus and also a leading cause of visual impairment among people in the working 

age group. Retinopathy develops overtime in all diabetics and controlling the 

modifiable risk factors delays its onset and progression. This study was carried out to 

assess DR; its prevalence and associated clinical/demographic characteristics among 

patients attending the UTHs-Adult Hospital medical clinic in Lusaka, Zambia. 

This was a hospital-based cross-sectional study carried out from 18th December, 

2018 to 16th April, 2019 at the adult medical diabetic clinic. Snellen visual acuity 

(VA), blood pressure, weight and height were measured as well as relevant 

demographic and medical information collected. Retinal images were captured after 

pupil dilatation and used for grading retinopathy using the International classification 

of DR scale. The worse eye was used to grade for DR. 

A total of 213 participants were studied with a female to male ratio of 2.3:1. The 

median age was 53 years and majority (183=85.2%) had type 2 diabetes. Median 

duration of diabetes was five years with insulin therapy being the most common 

(115=54.5%) diabetes control measure. Anti-hypertensive medication was being 

used by 87 participants (40.9%). Median glycated haemoglobin level was high at 

8.1%. One hundred sixty-three participants (76.5%) had normal VA and six (2.8%) 

were blind. 

The prevalence of DR in this study was 47.4%; 95% CI 40.8%-54.2% (101 

participants), with 8.9% (19 participants) having proliferative diabetic retinopathy.  

Diabetic macula oedema was present in 24 (11.3%; 95% CI 7.5%-16.1%). Duration 

of diabetes was the most significant (p<0.0001) association found with retinopathy; 

as well as alcohol intake and having diabetic foot (another microvascular 

complication). 

Even though 104 participants (51.1%) had the knowledge that diabetes affects the 

eyes, only 55 (25.8%) had had a dilated eye examination in the preceding twelve 

months.  

The study findings suggest that better advocacy for retinopathy screening and 

diabetes control needs to be implemented at the UTHs-Adult Hospital in Lusaka. 

 

Keywords: Diabetic retinopathy, prevalence, risk factors, dilated eye 

examination   
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CHAPTER ONE: INTRODUCTION 

1.1 Background 

Diabetes mellitus (DM) is a disorder of carbohydrate metabolism due to an inherited 

or acquired deficiency in the production of insulin (type 1) or the ineffectiveness of 

the insulin produced (type 2), characterised by elevated blood glucose levels 

(hyperglycaemia) .  With the rise of a more sedentary lifestyle in both developed and 

developing countries, the global prevalence of DM is increasing. International 

Diabetes Federation (IDF) estimates that the number of adults diagnosed with 

diabetes in Africa will increase from 12.1 million in 2010 to 23.9 million in 2030 

(Whiting et al., 2011). According to the World Bank collection of development 

indicators in 2017, 3.9% of adults aged 20 to 79 years had diabetes in Zambia (The 

World Bank Group, 2018). 

Diabetic retinopathy (DR) is a common microvascular complication of diabetes 

mellitus (Khurana, 2007) and also a leading cause of visual impairment in people 

aged 20–64 years (Morrison et al., 2016) affecting 1 in 3 persons with diabetes 

(Taylor et al., 2017). Visual functions like contrast sensitivity that affect 

performance of daily activities are also reduced as a result of DR  (Shrestha and 

Kaiti, 2014). 

DR occurs as a result of damage to the basement membrane and endothelial cells of 

retinal blood vessels leading to increased vessel leakage, blockage and new vessel 

formation (Khurana, 2007). The classic retinal lesions of DR include 

microaneurysms, haemorrhages, venous beading, intraretinal microvascular 

abnormalities, hard exudates, cotton-wool spots, and retinal neovascularization 

(Bowling B, 2016).  

Several classification systems exist for grading DR. The international classification 

of DR scale classifies DR as Non-Proliferative Diabetic Retinopathy (NPDR) or 

Proliferative Diabetic Retinopathy (PDR) based on the absence or presence of 

abnormal new retinal vessels respectively (Taylor et al., 2017). NPDR is further 

classified into mild, moderate or severe based on fundus features (Table 1). 
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Diabetic macular oedema (DME) is another component of DR that can cause early 

vision loss. It can occur with any level of DR and runs an independent course 

(Taylor et al., 2017). It is classified as no DME, non-centrally-involved DME, or 

central-involved DME depending on clinical findings (Table 1.1). 

Table 1.1: International Classification of DR and DME 

Diabetic Retinopathy Findings Observable on Dilated 

Ophthalmoscopy 

No apparent DR No abnormalities 

Mild NPDR Microaneurysms only 

Moderate NPDR Microaneurysms and other signs (e.g., dot and 

blot haemorrhages, hard exudates, cotton wool 

spots), but less than severe NPDR 

Severe NPDR Moderate NPDR with any of the following: 

-Intraretinal haemorrhages (≥20 in each 

quadrant);  

-Definite venous beading (in 2 quadrants); 

-Intraretinal microvascular abnormalities (in 1 

quadrant);  

and no signs of proliferative retinopathy 

PDR Severe NPDR and 1 or more of the following:  

-Neovascularization 

-Vitreous/ preretinal haemorrhage 

 

Diabetic Macular Oedema  

 
Findings Observable on Dilated 

Ophthalmoscopy 

No DME  No retinal thickening or hard exudates in the 

macula 

Non-centrally-involved DME Retinal thickening in the macula that does not 

involve the central subfield zone that is 1mm in 

diameter 

Central-involved DME Retinal thickening in the macula that does 

involve the central subfield zone that is 1mm in 

diameter 

 

Uncontrolled blood glucose, blood pressure and blood lipid levels increase the 

occurrence of DR (Gupta et al., 2014). Controlling blood sugar levels reduces the 

annual incidence of DR but not the lifetime risk of developing DR as it usually 

develops over time in all diabetic patients (Taylor et al., 2017). Pregnancy and 

presence of other microvascular complications of diabetes such as nephropathy can 

lead to worsening of DR (Bowling B, 2016). 
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Among the 285 million diabetes patients worldwide in 2010, more than 92 million 

adults had some form of DR of whom 17 million had PDR and 20 million had DME 

(Taylor et al., 2017). With the increase in non-communicable diseases such as DM in 

developing countries like Zambia, there is an expected increase in the related 

complications. The International Agency for Prevention of Blindness (IAPB) reports 

that 75% of diabetes burden is in low to middle income countries and that DR is 

emerging among the top causes of vision loss globally (IAPB, 2018). 

Mild and moderate NPDR can be managed by good systemic glycaemic control and 

regular fundus examinations. Severe NPDR, PDR and centre-involving macular 

oedema require urgent treatment to prevent vision loss. With the advent of retinal 

laser photocoagulation therapy and anti- Vascular Endothelial Growth Factor 

(VEGF) agents, DR and maculopathy can be treated to prevent blindness if detected 

early enough (Ammary-Risch and Huang, 2011). Studies such as the Early 

Treatment of Diabetic Retinopathy Study (ETDRS) have shown that treatment with 

retinal laser photocoagulation can reduce the incidence of severe vision loss in 

patients with sight-threatening DR (Gupta et al., 2014). 

1.2 Statement of the problem 

DR is a blinding complication of DM. In most cases, an actual decrease in visual 

acuity (VA) is not noticed until progression to very advanced disease occurs (Taylor 

et al., 2017). This delays the presentation to any eye health care personnel (Ammary-

Risch and Huang, 2011). For the year 2017 at the UTHs-Eye Hospital, a total of 373 

adults were seen with some form of DR; of these 115 were new patients. A study 

done in the Copperbelt province of Zambia based on a screening programme found a 

prevalence rate of DR of 52%, which is higher than average from other studies 

(Lewis et al., 2018). However, there is a lack of data in Lusaka on the level of DR 

and whether diabetic patients are having regular dilated eye examination done by a 

health worker trained to perform fundoscopy. Many protocols exist worldwide on 

how often dilated fundoscopy should be done and appropriate treatment and follow 

up to detect DR before it can cause irreversible vision loss. However, no official 

protocol on how to look after diabetic patients has been adopted at the University 

Teaching Hospitals in Lusaka.  
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1.3 Study justification 

More than 90% of diabetics can be saved from vision loss by timely diagnosis and 

treatment (Ammary-Risch and Huang, 2011).  This study aimed at ascertaining the 

prevalence and severity of DR in patients at UTHs-Adult Hospital medical clinic. It 

also assessed modifiable risk factors that were associated with DR and compared the 

prevalence of DR between Lusaka and Copperbelt. This will help better planning for 

screening and treatment services for DR at the UTHs-Eye Hospital. 

1.4 Research question 

What is the pattern of DR among patients attending UTHs-Adult Hospital medical 

clinic? 

1.5 Study objectives 

1.5.1 General objective 

To assess DR among diabetes mellitus patients attending the UTHs-Adult Hospital 

medical clinic in Lusaka. 

1.5.2 Specific objectives 

1. To determine the grades of DR among patients attending medical clinic at 

UTHs-Adult Hospital. 

2. To establish the demographic characteristics of patients associated with DR 

at the medical clinic in UTHs-Adult Hospital. 

3. To explore associated clinical characteristics of patients with DR at the 

medical clinic in UTHs-Adult Hospital. 
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Risk factors for DR 

Major population based studies have been done involving diabetic patients to assess 

development of DR and associated risk factors in the United States of America 

(USA) and United Kingdom (UK).  One such study is The Wisconsin Epidemiologic 

Study of Diabetic Retinopathy (WESDR) where participants were enrolled from 

1980 to 1982 in the state of Wisconsin, USA, and followed up for 25 years. The 

incidence of any visual impairment at 25 years was 13% with PDR being present in 

75% of the patients with visual impairment (Klein et al., 2010). Risk factors for 

visual impairment identified from the study included poor glycaemic control, 

hypertension, smoking and severity of baseline retinopathy (Klein et al., 2010). 

These risk factors were also found to be significant for development of DR  in some 

other studies (Cleland C R. et al., 2015) (Gupta et al., 2014) (Zhang et al., 2017). 

One key finding from the WESDR was that about 99% of  patients with younger 

onset diabetes and 60% with older-onset disease had some degree of DR at 20 years 

after diagnosis (Cantor L B and Rapuano, 2016); meaning that all DM patients will 

develop DR at some point, especially type 1, but the severity is what treatment and 

follow-up aims to control. 

One of the published reports from the findings of the WESDR showed that less than 

70% of patients with severe visual loss had been examined by an ophthalmologist 

within two years prior to the study examination (Klein and Klein, 2010). Some of the 

reasons given were good vision, advice on eye examination omitted by health 

personnel, and costly examinations. These findings led to the establishment of 

guidelines, health education programmes and screening programmes for DR in the 

USA and many European countries (Klein and Klein, 2010). Conclusions from a 

systemic review by Lin Stephanie et al in 2016 were that awareness of DR as a 

possible diabetes complication was present but specific knowledge about the 

condition was rare, and many patients experienced vision loss before being screened 

(Lin Stephanie et al., 2016). 

2.2 DR prevalence 

Many studies quote a lack of high quality data on DR prevalence in developing 

countries, particularly Sub Saharan Africa (Lin Stephanie et al., 2016). The 
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International Diabetes Management Practice Study (IDMPS) looked at diabetes 

treatment practice in developing regions over a five year period and found that the 

mean time between diabetes diagnosis and DR screening ranged from 8.0 (±7.0) to 

14.4 (±10.8) years (Ringborg, et al., 2009).  

Looking at some Asian studies, a study of 128 diabetic participants at a tertiary 

hospital in Nepal found 26 (20.32%) had some form of DR (Shrestha, 2011). At a 

medical college in India, NPDR was the most common complication with an 

increase in diabetes duration and the incidence of Clinically Significant Macula 

Oedema (CSME) also increased with longer duration (>26 years) (Chava and 

Chowdary, 2013).  

Wide range of estimates of prevalence of DR in Africa exist; mostly related to 

whether the study is hospital-based versus population-based; with a higher 

prevalence in hospital-based studies (up to 62.4%)  as compared to population-based 

studies (30.2 to 31.6%) [Burgess et al., 2013 and Rotimi C et al, 2003]. In the 

systematic review by Burgess et al. in 2013, highest prevalence of DR was found in 

primary-care based studies in South Africa (Burgess et al., 2013). 

A population-based study spanning five countries in West Africa involving type 2 

DM patients beyond the hospital setting found a prevalence of DR to be 17.9% 

(Rotimi C et al, 2003). One of the earliest studies in Southern Africa done in Malawi 

found the prevalence of DR to be 32.5% in type 2 DM and 28.1% in type 1 DM 

(Glover et al., 2012). In a Malawian cohort of patients from diabetic clinics, DR was 

the most common primary causes of visual loss (38.6%), followed by cataract 

(16.5%), and both DR and cataract (3.9%) (Burgess et al., 2016). Cleland et al., 

looked at a DR screening programme in Tanzania and of the 3463 people analysed, 

DR was found in 27.9% of people, maculopathy in 16.1%, PDR in 2.8%, NPDR in 

25.1% (Cleland C R. et al., 2015).  

In the Copperbelt province of Zambia, a recent population-based study on 2153 

diabetic patients recruited in the DR screening programme from various health 

centres found DR in 52% of patients and 36% had sight-threatening DR (Lewis et 

al., 2018). This study was reported as the first study on DR prevalence in Zambia. 

The reported prevalence rate was higher than most estimates from other studies; be it 

hospital-based or population-based. The study protocol included radio and television 
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announcements which may have prompted mostly patients with visual complaints to 

attend the screening. Therefore, another study was recommended by the authors to 

support this finding. 

African studies have shown low numbers of diabetic patients having routine eye 

examinations. A study done in Tanzania looking at patients not enrolled in any 

screening programme for DR found that only 28.8% of patients had had an eye 

examination in the preceding 12 months (Mumba et al., 2007). Similarly, in a South 

African study, 48.3% of participants had their last eye examination more than a year 

and a half prior to participation in the study (Mashige et al., 2008). However, in a 

Saudi Arabian study, about 95% of patients had regular eye examinations, much 

higher than in the African set up (Al Zarea, 2016).  

 A multiple case study by Poore et al. (Poore et al., 2014) evaluating DR screening 

programmes in Botswana, Ghana, Tanzania and Zambia noted a lack of local data in 

Africa on the scale of DR problem and that even in patients that were screened, 

uptake of referrals to the eye department was the main challenge. A systematic 

review of African studies found only nine studies that used retinal photographs to 

grade retinopathy (six of which were conducted in South Africa) [Burgess et al., 

2013].  

2.3 Grading system for DR  

In order to reduce blindness from DR, the UK National Health service (NHS) 

developed a screening programme using two-field dilated photography after 

analysing several studies (Scanlon, 2017). The grading system used in the 

programme was related to ETDRS final Retinopathy Severity Scale but because this 

scale was based on stereo images, the international classification of DR was 

considered (Scanlon, 2017).  Other classification systems available include the Airlie 

House classification on which the ETDRS scale is based and the American Academy 

of Ophthalmology classification of DR (Royal College of Ophthalmologists, 2012). 

In this study, DR was classified using the DR grading system used in the UK 

National Health service (NHS) screening programme as shown in Table 2.1. It was 

further analysed using the international classification of DR scale. 
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Table 2.1: Grading of DR based on retinal images 

 

  

R Retinopathy  
R0  None  No DR  

R1  Background  -Microaneurysm(s)  

-Retinal haemorrhage(s)  

-Venous loop  

-Any exudate in the presence of other features of DR  

-Any number of cotton wool spots (CWS) in presence of other 

features of DR 
R2  Pre-proliferative  -Venous beading  

-Venous reduplication  

-Multiple blot haemorrhages  

-Intraretinal microvascular abnormality (IRMA) 

R3  Proliferative  -New vessels on disc (NVD) 

-New vessels elsewhere (NVE) 

-New pre-retinal or vitreous haemorrhage 

-New pre-retinal fibrosis 

-New tractional retinal detachment 

M Maculopathy  

 M0 -No maculopathy 

 

-Any microaneurysm or haemorrhage within 1DD of the 

centre of the fovea if associated with a  Best Corrected Visual 

Acuity of ≤ 6/12 where the cause of the reduced vision is 

known and is not diabetic macular oedema. 
 M1 -Exudate within 1 disc diameter (DD) of the fovea 

centre 

-Circinate or group of exudates within the macula 

-Any microaneurysm or haemorrhage within 1 DD of fovea 

centre associated with Best Corrected Visual Acuity ≤ 6/12 

P Photocoagulation  
 P0 -No evidence of previous photocoagulation (default) 

 P1 -Focal/grid to macula or peripheral scatter 

U Ungradable  

 U -An image set that cannot be graded 
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CHAPTER THREE: RESEARCH METHODOLOGY 

 

3.1 Study design 

This was a hospital-based cross-sectional study. 

3.2 Study duration 

This study was carried out for a duration of 4 months from 18th December, 2018 to 

16th April, 2019. 

3.3 Study site 

The study was carried out at the University Teaching Hospitals (UTHs) in Lusaka. 

The UTHs include the Adult and Emergency Hospital, Eye Hospital, Cancer 

Diseases Hospital, Lusaka Children’s Hospital, and Women and New Born Hospital. 

Patients were recruited weekly from the Adult Hospital diabetes clinic. Eye 

examination equipment was set up in a designated room during the clinic and 

information collected by ophthalmic personnel from the Eye Hospital and the 

principle investigator. 

3.4 Study population 

All diabetes mellitus patients attending the diabetes clinic 

3.5 Study sample size 

 Calculated using the prevalence formula for a finite population from OpenEpi 

(“OpenEpi - Toolkit Shell for Developing New Applications,” , p. accessed 

12/08/2018) 

Sample size n = [DEFF X Np (1-p)]/ [(d2/Z21-α/2 X (N-1) + p X (1-p)] 

Where: Population size (for finite population correction factor or fpc) (N): 768  

Hypothesized % frequency of outcome factor in the population (p): 

 25.6%+/-5 

Confidence limits as % of 100(absolute +/- %)( d): 5% 

Design effect (DEFF- for cluster surveys-): 1 
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 Population size =768 patients based on records from medical clinic for diabetic 

patients seen for a three-month period (three months is usual review period for 

follow up).  

Average prevalence from various hospital-based studies in Africa = 25.6% (refer to 

Table 3.1 below): 

Table 3.1: Summary of prevalence rates for DR in hospital-based studies in 

Africa 

Authors, year Country  Prevalence of DR 

Teshome et al., 2004 Ethiopia 28.7% 

Mumba et al., 2007 Tanzania 20.9% 

Mwale et al., 2008 Kenya 22.6% 

Gill et al., 2008 Ethiopia 21.0% 

Glover et al., 2012 Malawi 32.0% 

Thomas et al., 2013 South Africa 27.8% 

Kahloun et al., 2014 Tunisia 26.3% 

 Average 25.6% 

 

n= Sample size= 213 participants. 

3.6 Sampling technique 

Every consecutive diabetic patient meeting inclusion criteria was included in the 

study.  

3.7 Study variables 

Below is the table of the dependent and independent study variables: 

Table 3.2: Study variables 

Independent variable Scale of measurement Dependent variable 

Age  

Sex  

Occupation  

Duration of DM  

HbA1c  

BMI  

Blood pressure  

DM medication  

Type of DM  

Visual acuity  

Eye check up in the last year  

Continuous 

Categorical 

Categorical 

Continuous 

Continuous 

Categorical 

Categorical 

Categorical 

Categorical 

Categorical 

Categorical 

 

Diabetic retinopathy 
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3.8 Inclusion criteria 

All known DM patient consenting to take part in the study. 

3.9 Exclusion criteria 

Patients with ocular media not clear for classifying fundus photos in both eyes were 

excluded from the study. 

Patients found to have retinal co-morbidities, during fundus imaging, affecting the 

grading of DR were excluded from the study. 

The excluded patients were referred for further management to the UTHs-Eye 

Hospital. 

3.10 Data collection instruments 

A researcher-administered questionnaire (appendix C) adapted from the existing 

screening programme at UTHs-Eye Hospital was used. The questionnaire contained 

information regarding the demographic characteristics of the patients, the relevant 

diabetic medical and ocular history. A section for the findings of blood pressure, 

Body Mass Index, VA and retinopathy grading was included. 

Other tools included a Snellen chart, pin hole, Digital Retinography System (DRS) 

fundus camera by Centervue, Italy, Sphygmomanometer, weighing scale and height 

scale, and blood collection consumables. 

3.11 Data collection procedure 

Diabetic patients were recruited weekly from the Adult Hospital medical diabetes 

clinic. While waiting for the physician’s review, patients were explained to about the 

study and informed consent was obtained. 

Patients examined and found to have ocular media not clear enough to get gradable 

retinal images in both eyes were excluded from the study and referred to a consultant 

ophthalmologist at the UTHs-Eye Hospital. Ophthalmic nurses from the Eye 

Hospital conversant with DR imaging were used as research assistants. The 

participants underwent assessment of Pin Hole VA, blood pressure measurement as 

well as height and weight check. Blood samples were collected for HbA1c testing. 

The patients’ pupils were dilated with one drop of a mydriatic eye drop that had a 

combination of tropicamide 0.8% and phenylephrine 5%. One eye drop was repeated 

as needed to achieve adequate pupillary dilatation. 
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DRS fundus camera was used once the pupils were dilated to capture retinal images. 

Both colour and red-free retinal images were captured from both eyes and graded to 

assess the severity of retinopathy. The worse eye or the only eye with a gradable 

image was used in the analysis. 

The principle investigator read all retinal images and graded using the international 

classification of DR. One consultant ophthalmologist reviewed randomly selected 

images to ensure quality and adherence to the international standard and protocol for 

the study. 

The flow of data collection is summarised in Figure 3.1 below. 

 

Figure 3.1: Procedural flow chart 
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3.12 Data analysis 

Data was collected and entered in an Excel spread sheet. Analysis was then done 

using STATA version 13.1. Continuous variables were tested for normality using 

Shapiro-Wilk test. The chi square and Mann-Whitney tests were used to compare no 

DR to DR depending on the type of variable. To determine the correlation between 

two normally distributed independent variables Pearson coefficient was used; while 

Spearman coefficient was used for non-normally distributed variables. In the final 

analysis to rule out confounders, a multiple logistic regression model was 

constructed using a cut off of 20% for the variables. Age, HbA1c and use of Anti-

hypertensive medication were included in the final analysis due to significant 

associations found in several other studies. The model helped identify factors that 

were associated with DR after adjusting for baseline characteristics. A p-value <0.05 

was regarded as significant. 

3.13 Ethical considerations 

Ethical approval for the study was sought from the Excellence in Research Ethics 

and Science (ERES) committee. A ‘study information sheet’ was used to explain to 

the participants the importance of the study and describing the study, its benefits and 

risks. Tenets of the Declaration of Helsinki were followed in this study. Informed 

consent was obtained from participants. 

A coding system was used to ensure confidentiality of patient details whilst still 

ensuring all required data was captured for each patient. The system also ensured 

that patients needing urgent treatment were identified and treatment provided. 

3.14 Limitations of the study 

This study only covered patients already being seen in the hospital so generalisation 

of findings to all diabetics in Lusaka may not be possible. Malfunctioning of the 

Ocular Coherence Tomography (OCT) machine meant it was not done for the 

patients with M1 maculopathy. 
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CHAPTER FOUR: RESULTS 

4.1 Socio-demographic characteristics 

A total number of 213 participants were included in the study. The median age of 

participants was 53 years (range 17 to 82 years). Sixty-three (29.6%) were male and 

150 (70.4%) were female participants. One hundred sixty-six (77.9%) were 

employed; of whom 109 (51.2%) were informally employed. One hundred seventy-

eight (83.6%) participants had had some level of education. Fifty (23.5%) 

participants had primary level, 45 (21.1%) had secondary level and 83 (39.0%) had 

tertiary level of education. Thirty-three (15.5%) of the 213 participants gave history 

of alcohol intake while 7 (3.3%) were smokers. Among these 7 participants, 4 took 

alcohol and were smokers (Refer to Table 4.1) 

Table 4.1: Socio-demographic characteristics of participants 

Variable Category Proportion (%) 

Age Median  

Inter Quartile Range 

(IQR)  

53 years 

44-63 years 

Sex Female 

Male  

150 (70.4) 

63 (29.6) 

Occupation Not employed 

Informal employment 

Formal employment 

47 (22.07) 

109 (51.17) 

57 (26.76) 

Education  None  

Primary 

Secondary 

Tertiary  

35 (16.43) 

50 (23.47) 

45 (21.13) 

83 (38.97) 

Smoking Yes 

No 

7 (3.29) 

206 (96.71) 

Alcohol intake Yes 

No  

33 (15.49) 

180 (84.51) 

 

4.2 Systemic clinical characteristics  

Of the 213 study participants, 30 (14.8%) had type 1 DM and 183 (85.2%) had type 

2 DM. The median duration of DM was 5 years (IQR = 2-10 years). The median 
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duration of attendance at UTHs-Adult Hospital medical clinic was 3 years (IQR = 6 

months to 7 years). 

One hundred fifteen (54.5%) participants were taking insulin for DM control while 

80 (37.6%) were taking oral hypoglycaemic medication. Twelve (5.6%) participants 

were taking both insulin and oral hypoglycaemics with 87 (40.8%) participants also 

taking anti-hypertensive medication.  

One hundred twenty-four (58.2%) participants did not report any complications 

arising from diabetes. However, 13 (6.1%) gave a history of diabetic foot, 67 

(31.5%) had peripheral neuropathy, 3 (1.4%) had kidney-related complications and 6 

(2.8%) had reported other complications, specifically, history of diabetic 

ketoacidosis. 

Systolic blood pressure measurements were normal in 117 (54.9%) participants, with 

61 (28.6%) having stage 1 hypertension and 35 (16.5%) having stage 2 hypertension 

levels. Diastolic blood pressure measurements were normal in 142 (66.7%) 

participants, with 41 (19.2%) having stage 1 hypertension and 30 (14.1%) stage 2 

hypertension. The BMI was normal for 78 (37.7%) participants, 69 (33.3%) 

participants were overweight and 60 (29.0%) of the participants were obese. 

Glycated haemoglobin findings showed a median value of 8.1%, with the lowest 

being 4.6% and highest 13%. 

Table 4.2 summarises the systemic clinical characteristics of the participants. 
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Table 4.2: Systemic clinical characteristics  

Variable Category  Proportion (%) 

 

Type of DM 

 

Type 1 

Type 2 

 

30 (14.80) 

183 (85.20) 

 

Duration of DM Median  

IQR (25%-75%) 

5 years 

2 to 10 years 

 

Duration of medical 

clinic attendance 

Median 

IQR (25%-75%) 

3 years 

0.5 to 7 years 

 

DM medication Insulin 

Oral hypoglycaemics 

Both 

Diet 

115 (54.46) 

80 (37.56) 

12 (5.63) 

6 (2.35) 

 

Anti-hypertension 

medication 

Yes 

No  

87 (40.85) 

126 (59.15) 

 

DM-related 

complications 

Kidney disease 

Diabetic foot 

Peripheral neuropathy 

Others 

None  

3 (1.41) 

13 (6.10) 

67 (31.46) 

6 (2.82) 

124 (58.24) 

 

Systolic blood pressure Normal (≤ 139 mmHg) 

Stage 1 HTN (140-159 mmHg) 

Stage 2 HTN (≥ 160 mmHg) 

117 (54.93) 

61 (28.64) 

35 (16.43) 

 

Diastolic blood 

pressure 

Normal (≤ 89 mmHg) 

Stage 1 HTN (90-99 mmHg) 

Stage 2 HTN (≥ 100 mmHg) 

142 (66.67) 

41 (19.25) 

30 (14.08) 

 

BMI class Normal (≤ 24.9) 

Overweight (25-29.9) 

Obese (≥ 30) 

78 (37.68) 

69 (33.33) 

60 (28.99) 

 

HbA1c Median  

IQR (25%-75%) 

8.1% 

7.0% to 9.9% 

 

4.3. Clinical characteristics related to ocular disease 

Sixty  four (30.0%) participants gave history of being treated for ocular conditions as 

shown in Figure 4.1 below. These included 27 (12.7%) refractive errors, 6 ( 2.8%) 

glaucoma, 15 (7.0%) cataract or post cataract surgery, 1 (0.5%) branch retinal vein 
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occlusion, 7 (3.3%) dry eye disease, 3 (1.4%) allergic conjunctivitis, 2 (0.9%) 

corneal opacity and 3 (1.4%) unspecified.  

  

Figure 4.1: Other eye diseases among participants        

 

 When asked if they had had a dilated eye examination in the preceding 12 months, 

55 (25.8%) of the 213 participants responded positively. The median age of 

participants who had the examination (58years) was significantly higher than those 

who did not (52years). Univariate logistic regression analysis revealed that those 

with tertiary level of education (p=0.038), longer duration of medical clinic 

attendance (p=0.009), and those with knowledge that diabetes has eye complications 

(p=0.034) were more likely to have had a dilated eye examination in the preceding 

12 months. 

Regarding knowledge about the ocular complications of DM, 104 (51.2%) 

participants had some idea with poor vision and blindness being the most common 

responses. There was no statistically significant difference in terms of gender 

(p=0.203) nor education level (p=0.114) in relation to knowledge about the ocular 

complications of DM. 

            

VA was graded using International Classification of Diseases 11 (ICD 11) 
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sixty-three (76.5%) had normal VA, 44 (20.7%) had visual impairment and 6 (2.8%) 

were blind. 

Table 4.3: ICD 11 class of visual acuity of participants 

ICD 11 Class Visual acuity Proportion (%) 

 

Normal vision 

 

 

≥ 6/12 

 

163 (76.53) 

Visual impairment 

Mild  

Moderate 

Severe 

 

< 6/12 

<6/18 

<6/60 

 

24 (11.27) 

17 (7.98) 

3 (1.41) 

 

Blindness  <3/60 6 (2.82) 

 

DR and maculopathy were classified using the ICO international classification of 

DR. DR was present in 101 (47.4%; 95% CI 40.7% - 54.2%) participants while 112 

(52.6%; 95% CI 45.8% - 59.3%) participants had no DR (refer to Figure 4.2 below). 

Eighty two (38.5%; 95% CI 32.1% - 45.3%) had NPDR and 19 (8.9%; 95% CI 5.7% 

- 13.6%) had PDR. 24 (11.3% with 95% CI 7.6% - 16.3%) participants had DME. 

No participant had had previous laser treatment for DR. 

                               

Figure 4.2: Distribution of DR among participants 
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4.4 Association between various characteristics and DR 

In the univariate analysis (Table 4.4), the factors significantly associated with DR 

included duration of DM (p=0.001), duration of medical clinic attendance (p=0.040), 

type of DM medication used (p=0.010), DM related illnesses (p=0.001), BMI class 

(p=0.030) and alcohol intake (p=0.002). 

Table 4.4: Univariate analysis of risk factors for DR- part 1 

 

 

 

 

 

 

Variable No 

DR 

NPDR PDR p-value M0 M1 p-

value 

Age (median 

years) 

 

51.5 

 

54 

 

52 

0.712  

53 

 

57.5 
0.027 

Sex (n) 

Female 

Male 

 

40 

72 

 

18 

64 

 

5 

14 

0.110  

56 

13 

 

7 

17 

0.963 

Occupation (n) 

None 

Informal  

Formal 

 

26 

57 

28 

 

17 

43 

22 

 

3 

9 

7 

0.847  

40 

96 

52 

 

6 

13 

5 

0.762 

Education level 

(n) 

None  

Primary 

Secondary 

Tertiary 

 

 

18 

33 

22 

39 

 

 

15 

11 

19 

37 

 

 

2 

6 

4 

7 

0.241  

 

30 

42 

41 

76 

 

 

5 

8 

4 

7 

0.501 

Smoking (n) 

No  

Yes 

 

110 

2 

 

77 

4 

 

18 

1 

0.424  

183 

6 

 

23 

1 

0.766 

Alcohol (n) 

No 

Yes 

 

100 

12 

 

68 

13 

 

11 

8 

0.002  

161 

28 

 

19 

5 

0.387 

Type of DM (n) 

Type 1 

Type 2 

 

18 

94 

 

10 

72 

 

2 

17 

0.670  

30 

159 

 

0 

24 

0.035 

Duration of DM 
(years) 

 

3 

 

7 

 

10 
<0.0001  

5 

 

10.5 
<0.0001 
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Table 4.4 Univariate analysis of risk factors for DR- part 2 

 

 

 

 

DM medication 

(n): 
None 

Insulin 

Oral 

hypoglycaemic 

Both 

Anti-hypertensive 

medication (n) 

Yes 

No  

DM-related 

complications (n): 

Renal disease 

Diabetic foot 

Peripheral 

neuropathy 

None 

Duration of 

medical clinic 

attendance (years) 

 

BMI class (n) 

Normal 

Overweight 

Obese  

 

HbA1c (%) 

 

SBP (n) 

Normal 

Stage 1 HTN 

Stage 2 HTN 

 

DBP (n) 

Normal 

Stage 1 HTN 

Stage 2 HTN 

 

 

5 

62 

44 

 

1 

 

 

45 

67 

 

 

0 

3 

38 

 

65 

 

2 

 

 

 

39 

31 

39 

 

7.5 

 

 

66 

28 

18 

 

 

73 

24 

15 

 

 

1 

43 

31 

 

7 

 

 

36 

46 

 

 

2 

5 

24 

 

51 

 

4 

 

 

 

32 

26 

21 

 

8.17 

 

 

41 

29 

12 

 

 

55 

14 

13 

 

 

0 

10 

5 

 

4 

 

 

6 

13 

 

 

1 

5 

5 

 

8 

 

3 

 

 

 

7 

12 

0 

 

9.3 

 

 

10 

41 

5 

 

 

14 

3 

2 

0.010 

 

 

 

 

 

 

0.603 

 

 

 

0.001 

 

 

 

 

 

 

0.040 

 

 

 

0.030 

 

 

 

 

0.258 

 

0.378 

 

 

 

 

0.889 

 

 

5 

105 

72 

 

7 

 

 

76 

113 

 

 

1 

8 

62 

 

112 

 

2 

 

 

 

64 

60 

60 

 

8.0 

 

 

107 

55 

27 

 

 

127 

37 

25 

 

 

1 

10 

8 

 

5 

 

 

11 

13 

 

 

2 

5 

5 

 

12 

 

3.5 

 

 

 

14 

9 

0 

 

9.2 

 

 

10 

6 

8 

 

 

15 

4 

5 

0.007 

 

 

 

 

 

 

0.598 

 

 

 

<0.0001 

 

 

 

 

 

 

0.071 

 

 

 

0.003 

 

 

 

 

0.250 

 

0.058 

 

 

 

 

0.595 
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In the multiple logistic regression (Table 4.5), duration of DM (p<0.0001), having 

diabetic foot (p=0.006) and alcohol intake (p=0.005) were found to be statistically 

significant associations of DR. 

For maculopathy only duration of DM was found to be statistically significant (OR 

1.10 with 95% CI 1.03-1.18). 

Table 4.5: Multiple logistic regression analysis of risk factors associated with 

DR 

 

Variable 

                      Multiple regression  

 Odds ratio 95% Confidence 

interval 

 

p-

value 

Age 

 

1.00      0.97        1.02 0.836   

Alcohol 3.48 1.46            8.26 0.005      

    

Duration of DM 

 

1.12 1.05           1.19 < 0.0001     

DM medication: 

Insulin 

Oral 

hypoglycaemic 

Both 

 

15.77  

23.72 

 

127.48 

 

0.47            524.55 

0.71        791.37 

 

 3.16           5147.44  

 

0.123 

0.080      

  

0.010      

Anti HTN 

medication 

 

1.33 0.66        2.66 0.420 

DM-related 

complications: 

Renal disease 

Diabetic foot 

Peripheral 

neuropathy 

 

 

 

23.02 

6.28 

3.00 

 

 

1.57         337.68 

1.68         23.54 

0.430         1.63 

 

 

0.022 

0.006 

0.601  

         

Duration of 

medical clinic 

attendance 

0.98 0.91         1.06 0.591 

    

HbA1c 1.05 0.90         1.22 0.558 
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The median HbA1c level increased with the severity of DR as shown in Figure 4.3 

below: 

 

Figure 4.3: HbA1c levels in different grades of DR 
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CHAPTER FIVE: DISCUSSION 

This was a cross sectional study looking at the prevalence of DR and its associated 

risk factors. Duration of DM, microvascular complications and alcohol intake were 

found to be associated with DR. The prevalence of DR was found to be 47.42% 

(95% CI 40.75% - 54.18%) in this study. This result reaffirms the findings of the 

Copperbelt province study where prevalence of DR was found to be 52% (Lewis et 

al., 2018).  

The median age of participants in this study was 53 years (IQR=44 to 63 years) 

which was consistent with many studies looking at patients with both type 1 and type 

2 diabetes mellitus (Lewis et al., 2018, Mashige et al., 2008).  Studies involving 

patients with only type 1 DM have a lower median age (Lee et al., 2015) which is 

expected considering the pathophysiology of type 1 and type 2 DM. 

This study had a high ratio of female to male participants (2.3:1). Generally, females 

are more than males in study populations of type 2 DM or type 1 and 2 combined 

(Banda, 2012; Burn and Pons, 2016). Ratios range from 2 females:1 male (Akpalu J, 

2011) to 1.1:1 (Njikam et al., 2016). However, Lewis et al showed a slight male 

dominance although the sample studied was not entirely hospital-based unlike this 

study (Lewis et al., 2018). A possible explanation for higher female numbers could 

be the difference in treatment adherence behaviour. A report by Somma et al on 

gender in tuberculosis (TB) research showed that even though women may be less 

often diagnosed with TB, they were more compliant to follow up and treatment 

adherence than men (Somma et al., 2005). Thus, more women than men would be 

expected to attend follow up clinics and any additional examination recommended. 

Majority of participants were employed in the informal sector (51%). This is in line 

with the Zambia labour force survey report of 2017 that showed that majority were 

in informal employment (Central Statistical Office, 2018). There was no statistical 

significant association between occupation (p=0.847) nor education level (p=0.241) 

and DR. 

This study reports a small percentage of participants who were smokers (3.3%). This 

result is slightly less than the findings from a study on diabetic patients at UTH 

(6.25%) [Banda, 2012] and a study from Israel which found smokers to be 15% in 
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the hospital setting and 11% in the community (Axer-Siegel, 2006). Smoking has 

been known to be a risk factor for DR and cardiovascular disease in DM patients 

(Bowling B, 2016). Though alcohol intake was found to be associated with 

development of DR in this study in the univariate analysis, it has not previously been 

known to be a risk factor.  

In studies involving the adult population, type 2 DM is more prevalent than type 1 

DM (Burgess et al., 2014; Gill et al., 2008) and this was the case in this study too. 

The type of DM had no impact on DR in this study (p=0.670). Type 1 DM 

participants had a median duration of DM of 5 years while type 2 DM had 5.5 years. 

Type 1 DM participants were of median age of 32 and type 2 DM were of median 

age 55 years. A review article by Lee et al on the epidemiology of DR showed 

ranges of 6 to 16 years as average duration of DM in type 1 DM and 4 to 14 years for 

type 2 DM (Lee et al., 2015). This study’s results are within these ranges for type 2 

DM though slightly less for type 1 DM, which could mean a late age at diagnosis of 

type 1 DM in this setting. 

Among the participants, 40.85% were taking anti- hypertensive medication. 

Analysing those who had SBP>159mmHg and DBP>99mmHg, only 60 % and 67% 

were taking anti-hypertensive medication, respectively. Some were on lifestyle 

control and others with undiagnosed hypertension. However, no significant 

association was found with any of these three parameters and DR in this study. In 

contrast, major epidemiological studies such as the UKPDS have shown that strict 

control of blood pressure is associated with reduced risk of DR and DR progression 

though the effect wears off with cessation of such control (King et al., 1999). Other 

studies also show an association with stage 1 or 2 hypertension levels of blood 

pressure and DR (Cleland C R. et al., 2015; Njikam et al., 2016). Findings from a 

review done by Do et el in 2015 showed that strict hypertension control had a 

modest effect in reducing the incidence of DR by 4 to 5 years but lack of effect on 

progression of DR over the same time period (Do et al., 2015). Thus, hypertension 

control in DM patients is advised to reduce the overall morbidity associated 

cardiovascular disease rather than to reduce progression of DR (Lee et al., 2015). 

Retinopathy, nephropathy and neuropathy are all microvascular DM complications 

which can present simultaneously in an individual with DM. In this study three 
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patients had nephropathy with two of them having NPDR and one PDR. Having a 

DM-related complication was found to be significantly associated with DR in this 

study (p<0.0001). 

The University Teaching Hospitals are tertiary level referral hospitals for the whole 

of Zambia. As such most of the DM patients seen are those that were poorly 

controlled from local health centres or have severe comorbidities. Type 1 DM 

patients require insulin for adequate glycaemic control while for type 2 DM patients 

oral hypoglycaemic medication may be enough but about one third need insulin 

(WHO, 2018). These two factors can explain the high number of participants 

(54.5%) using insulin in this study. Unadjusted p-value suggested an association 

between medication used and DR though this was not significant in the multivariate 

analysis. Some studies report majority of participants taking oral hypoglycaemics 

(Lewis et al., 2018) while others report higher rate of insulin use, particularly in 

hospital patients (Axer-Siegel, 2006; Gill et al., 2008). 

Blood glucose levels are prone to short term fluctuations and thus glycated 

haemoglobin (HbA1c) measurement, which represents average glucose levels over a 

two to three month period, provides a better estimate of glucose control in DM 

(WHO, 2011a). Strict glycaemic control has been shown to reduce the occurrence of 

DR as presented in the UKPDS study where mean HbA1c was 7.0% in the strict 

glycaemic control group and 7.9% in the conventional group (Gupta et al., 2014). A 

systematic review looking at HbA1c and DM showed significant association with  

DR at HbA1c levels of 5.8% to 7.3% and suggest a threshold of 6.5% for diabetes-

specific retinopathy (WHO, 2011b). In this study, there was no statistically 

significant association between the overall median HbA1c level and DR. However, 

the box and whisker plot shown in figure 4.3 indicates the median HbA1c was 

progressively higher from the ‘no DR’ to ‘PDR’ groups. The median for the no DR 

group (7.5%) was higher than that of no DR groups in other studies showing 

generally poor glycaemic control in this study sample and a probable reason behind 

the poor association. Other studies with similar samples of mostly type 2 DM 

patients also did not find association between HbA1c and DR (Glover et al., 2012; 

Ponto et al., 2016). A study by Njikam et al in Cameroon found a significant 

association between HbA1c levels and DR with the mean being 6.8% for no DR and 

9.4% for any DR (Njikam et al., 2016). An Ethiopian study also found a high HbA1c 
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level of >10% though associations with DR were not reported (Gill et al., 2008). 

Generally, when looking at glycaemic control and DR,  evidence is available to show 

intensive glycaemic control lowers risk of incidence and, to a lesser extent, risk of 

progression of DR in patients with younger-onset or type 1 disease (Lachin et al., 

1993). For older or type 2 patients, this is not so apparent (Fullerton et al., 2014). 

Also, using average of HbA1c measurements rather than a single measurement is 

more related to overall glycaemic control. 

A little more than half of the participants (51.1%) in this study had some knowledge 

about diabetes affecting the eyes though the knowledge was not specific to 

retinopathy. Sadly, this knowledge gap was seen even among the participants who 

had a positive medical background. The most common responses were visual 

impairment and blindness.  Other studies have shown a much higher percentage of 

diabetic patients with knowledge that diabetes affects the eye; 75.62% from a Saudi 

Arabian study and 89% from a Tanzanian study (Al Zarea, 2016; Mumba et al., 

2007). This highlights gaps in sensitisation and dissemination of information at the 

primary health care level as well as during specialized medical diabetic clinic visits 

in this setting.   

Despite about half of participants knowing that diabetes affects vision, only 25.8% 

had had a dilated eye examination in the preceding twelve months. Yearly eye 

screening for DR is the current recommended practice for diabetics, particularly 

those with no DR on initial screening (Taylor et al., 2017). This low rate is 

consistent with other studies - 28.8% in the study by Mumba et al in Tanzania 

(Mumba et al., 2007). A longer period of being followed up in the medical clinic was 

significantly associated with having a recent dilated eye examination in this study. 

This could be a proxy indicator of physicians eventually referring diabetic patients 

for fundoscopy overtime though this could also be attributed to patients developing 

visual complaints.   

As seen with other hospital-based studies, the prevalence of DR (47.42%) in this 

study was higher than findings from population-based studies. This prevalence was 

closer to that of the Copperbelt study of 52% (Lewis et al., 2018) and findings from 

the study by Akpalu et al in Ghana (Akpalu J, 2011) which was 49%.  In contrast, 

DR was found in only 27.9% in a population-based Tanzanian study on enrolment 
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into a screening programme (Cleland C R. et al., 2015). The systematic review by 

Burgess et al had a range of DR prevalence from 9.55% to 62.4%,  and maculopathy 

ranging from 1.2% to 31.1% across East and Southern Africa (Burgess et al., 2013). 

Grading of DR by means of retinal photographs as opposed to ophthalmoscopy 

examination has been found to produce higher frequency of DR detected (Schachat 

et al., 1993).  

Multiple logistic regression analysis revealed duration of DM as the most important 

risk factor for DR in this study. This is consistent with all studies done analysing risk 

factors and it is known that all diabetics develop DR overtime (Bowling B, 2016). 

The number of smokers was very small in this study and no association could be 

established with DR. Smoking is not an established known risk factor for DR, 

particularly type 2 DM, though it has  been associated with DR in type 1 DM (Cai et 

al., 2018). Alcohol intake and diabetic foot were also found to be associated with DR 

in this study; though the 95% confidence intervals were not even and slightly wide 

suggesting less significance than indicated by the p-value. Similarly, use of both 

insulin and oral hypoglycaemic medication at the same time had a wide confidence 

interval and thus cannot be regarded as significantly associated with DR. A UK 

primary-care based study did find an association of alcohol intake with DR (Martín-

Merino et al., 2016). According to a meta-analysis study, alcohol intake was not 

associated with increased risk of DR (Zhu et al., 2017). No African study was part of 

the meta-analysis though. In this study, no quantification of type and frequency of 

alcohol intake was done and this would need to be further studied to explore any real 

association with DR.   
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CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

From this study, a high prevalence rate of DR at 47.42% (95% CI 40.75% - 54.18%) 

was seen among patients attending the UTHs-Adult Hospital medical diabetic clinic 

in Lusaka. NPDR was present in 38.5% and PDR in 8.92% while 11.27% (95% CI 

7.46%-16.13%) had diabetic macula oedema. Duration of diabetes was the most 

significant association found with retinopathy. Median HbA1c was 8% which 

showed poor average glycaemic control among participants. Even though 51.1% had 

the knowledge that diabetes affects the eyes, only 25.82% had had a dilated eye 

examination in the preceding twelve months. 

6.2 Recommendations 

The following recommendations are made: 

1. Sensitisation programmes in the primary health care facilities on need for 

regular eye examinations in diabetic patients to look for retinopathy. 

2. Advocate for regular HbA1c testing as a means to assess glycaemic control in 

patients attending the medical diabetic clinic. This includes supportive 

laboratory services. 

3. Country wide DR screening using retina photography needs to be expanded 

across Zambia. This includes use of telemedicine for interpretation of images 

from areas with trained photographers but not trained image graders or 

ophthalmologists. 

4. Further studies are needed with larger sample sizes for a definite risk factor 

analysis in both hospital-and community-based settings in Lusaka. 
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APPENDICES 

Appendix A: Participant information sheet 

TITLE: DIABETIC RETINOPATHY AMONG PATIENTS ATTENDING UNIVERSITY TEACHING 

HOSPITALS ADULT HOSPITAL MEDICAL CLINIC IN LUSAKA 

I, Dr Vrundaben Patel, am a Master of Medicine in Ophthalmology student at the University 

of Zambia (UNZA). I am carrying out this research on one of the complications of Diabetes 

mellitus that affects sight- diabetic retinopathy.  

Diabetes mellitus is an increasing problem worldwide with the changing lifestyle and eating 

habits being practised.  When diabetes is not well controlled, or simply after having 

diabetes for many years, the blood vessels in the body are affected, including in the eye. 

This can lead to retinopathy which results in poor vision and even blindness in some cases. 

Regular eye check-ups and early treatment can help prevent vision loss. This study is being 

done to find out the different levels of diabetic retinopathy in diabetic patients at UTHs. 

If you consent to take part in this study, some information about you and your health 

status will be collected. You will also need to undergo testing such as blood pressure check, 

blood sugar sampling, vision check and pupil dilatation for examination of the back of your 

eye (retina).  

You may experience some pain during the blood collection and every effort will be taken to 

minimise your discomfort. Use of eye drops for pupil dilatation may cause some discomfort 

and blurring of vision for 6 hours but effects are fully reversible. Proper retinal exam needs 

full dilatation so this procedure has to be carried out. 

In the event that any of the test results show that urgent medical/eye treatment is needed, 

you will be advised and treated accordingly. 

Your participation in this study is strictly voluntary and you may withdraw at any point from 

the study without it affecting the regular care you will receive at the health facility. All 

information obtained will be kept confidential. You are free to seek clarification or ask any 

question about this study. 

For more information about this study, please contact either myself or the head of the 

ethics committee as given below.

Dr Vrundaben Patel, 

C/o UTHs-Eye Hospital, 

Private Bag RW1X, 

Lusaka. 

Secretary,  

ERES Converge, 

33 Joseph Mwilwa Road, 

Lusaka 
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Appendix B: Consent form 

 

STUDY TITLE: DIABETIC RETINOPATHY AMONG PATIENTS ATTENDING UNIVERSITY 

TEACHING HOSPITALS ADULT HOSPITAL MEDICAL CLINIC IN LUSAKA 

I, ………………………………………………………………………….. , hereby confirm that I have understood 

the information provided on this study and have had an opportunity to ask any questions I 

had. I agree to participate in this study of my own free will and understand that I may 

withdraw my consent at any point during the study.  

 

Date: ……………………………………………….    Sign: ………………………… 

 

 

 

 

I, ……………………………………………………………………………………., hereby confirm that I have 

witnessed that the above named participant has consented to be a part of this study. 

 

Date: ………………………………................     Sign: ………………………… 
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Appendix C: Questionnaire 

STUDY TITLE: DIABETIC RETINOPATHY AMONG PATIENTS ATTENDING UNIVERSITY 

TEACHING HOSPITALS ADULT HOSPITAL MEDICAL CLINIC IN LUSAKA  

Participant number…………………………………………… 

A. DEMOGRAPHICS 

1. AGE: ……… years 

2. SEX:    i. Male   ii. Female 

3. Occupation:             i. Formal      ii. Informal 

4. Education level:    i. Primary      ii. Secondary   iii. Tertiary 

B. DIABETES HISTORY 

6. TYPE OF DM:   i. Type 1    ii. Type 2  

7. DURATION OF DM: ………………………. years     

8. MEDICATION:  i. Insulin  ii. Oral hypoglycaemic   iii. Anti 

hypertensives     iv. Others………………………………………… 

9. HOW LONG HAVE YOU BEEN ATTENDING THIS MEDICAL CLINIC? ……………………….years 

10. OTHER DIABETIC-RELATED HEALTH PROBLEMS     i. kidney disease    ii.diabetic 

foot   iii. neuropathy     iv. Others ………………………………………………………………………… 

11. Social habits:   i. Smoking        ii. Alcohol intake 

 

C. OCULAR HISTORY  

12. Do you have any eye diseases that you know of? E.g. Glaucoma.      i. Yes            ii.No 

13. Did you have a dilated eye exam in the preceding one year?    i. Yes      ii. No 

14. Do you know of any diabetes complications related to the eye? ……………………………………. 
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D. EXAMINATION FINDINGS 

15. HEIGHT …………………………….. WEIGHT ……………………………….  BMI ………………………….. 

16. BLOOD PRESSURE: …………………… mmHg 

17. HbA1c: …………………… 

18. PIN HOLE VISUAL ACUITY 

RIGHT EYE: ………………………………………….. 

LEFT EYE: …………………………………………….. 

 

19. DIABETIC RETINOPATHY GRADING 

RIGHT EYE: R……. M…….. P……. 

LEFT EYE: R….… M.…… P……… 
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Appendix D: Retinal images from study participants 

 

Image 1: Proliferative diabetic retinopathy 

Fundus photo from the study showing proliferative diabetic retinopathy indicated by 

the presence of preretinal haemorrhage (black arrow), new vessels elsewhere. Also 

seen are venous looping and venous beading (green arrow). 

 

Image 2: Moderate non proliferative diabetic retinopathy 

Red-free fundus photo showing moderate non proliferative diabetic retinopathy as 

indicated by the Microaneurysms with dot and blot haemorrhages (white arrow). 

 


