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Abstract: Background: Diabetes Mellitus (DM) remains as one of the global epidemic of Non Communicable Diseases. 

Diabetic Retinopathy (DR), as one of its complications, has a prevalence of 35.4% worldwide. Objective: The aim of this study 

was to determine the prevalence and risk factors for DR among DM patients attending Diabetic Clinic in Malakia Health 

Center, Juba, South Sudan. Design and Method: This was a prospective, cross-sectional study in which diabetic patients 

attending Diabetic clinic, Malakia Health Center, were recruited for a period of Six months. All Diabetic patients were 

included and their demographic data recorded. Clinical data of duration of diabetes and hypertension were noted. Their Visual 

acuity, Blood pressure, Height, Weight, and Random blood sugar were measured. Eyes were examined and anterior segment 

diseases diagnosed. Funduscopy was done to determine posterior segment diseases and DR classified. Data were entered into 

SPSS version 22, analyzed and results expressed in statistical tables. Any result of p<0.05 was considered statistically 

significant. Results: Out of 108 patients and 216 eyes examined, males were 55.6% (60) and females 44.4% (48) with ages 

ranging from 23 to 75yrs, mean age of 51.1yrs (SD+/10.67). Patients with age 46-65 years had the highest 64.8% (70) and 18-

35 years as the lowest 6.5% (8) with p>0.05. Most of these patients 39.8% (43) were from Kator block residential area with 

p>0.05. Type I DM were 27.8% (30) and Type II 72.2% (78) with p>0.05. DR prevalence was 13% (28) with NPDR the 

highest 11.6% (25) and PDR the lowest 0.5% (1) with p<0.05. No DR was 64% (139). DME was 7.4% (16) and cataract 3.7% 

(8). Risk factors for DR among the patients showed that the highest duration of DM was in >5yrs 68.5% (74) with p>0.05, 

uncontrolled blood glucose was 81.5% (88) with p>0.05, known hypertensive was 48.1% (52), high blood pressure (>120/80 

mmHg) was 43.5% (41) with p>0.05 and BMI (>30kg/m
2
 was 23.1% (25) with p<0.05. There were 12% (25), 20% (44), and 

68% (147) eyes blind, visual impairment and normal respectively due DR and the other eye conditions (p<0.05). Chi-square 

test showed BMI, BP and visual acuity were the only strongly associated to DR with P values of 0.007, 0.001 and 0.000 

respectively. Conclusion: The study had shown, for the first time in South Sudan, the prevalence of DR as 13% with some of 

its risk factors. This will influence policy makers to develop strategies to improve management of DM and DR in the country. 
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1. Introduction 

Globally the World Health Organization (WHO) has 

described Diabetes Mellitus (DM) as the most endocrine 

disease [1]. Furthermore DM has been considered as a global 

epidemic of Non communicable diseases due to mainly 

increasing urbanization which is linked to poor diet, alcohol 

consumption, lifestyle change within individuals in the 

community, reduction in physical activities. This is too 

coupled with the increase in the aging population. About 422 

million people worldwide in 2014 had DM with prevalence 

of 8.5% within the adult population [2]. It is projected that by 

2035 it will increase by 40.3% to 592 million. In most parts 

of the world especially developing countries, large number of 

diabetic patients are not diagnosed and hence are not treated. 

As a result of this, they often present late to health facilities 

when they have developed complications of DM. Of these 

complications, diabetic retinopathy (DR) is the commonest [3] 

as well as the leading cause of blindness amidst the working 

class in developed and developing countries [3]. DR is 

defined as one of the progressive microvascular 

complications of DM, identified by the signs of retinal 

ischemia namely: microaneurysms, haemorrhages, cotton-

wool spots (CWS), venous caliber abnormalities, intraretinal 

microvascular abnormalities (IRMAs), and 

neovascularization or signs of increase retinal vascular 

permeability [4]. 

Prevalence of DR globally from pooled studies conducted 

by lee and his group [5] was 35.4%. This was generated from 

studies based on meta-analysis, population and hospital based 

data. There was variation of prevalence from one region to 

another and within the region itself [5]. For instance, DR in 

Asian countries (8 in number) ranges from 15.8% to 38.3% 

with Hon Kong the least and Nepal the highest while in 

Middle East countries [2] from 28.3% to 29.6% with Saudi 

Arabia with the least and Iran the highest. But in European 

countries [8] it is from 16.3% to 48.8% with Portugal the 

least and Denmark the highest. In North American countries 

[2], which is similar to Middle East, it ranges from 27.7% to 

28.5% with Canada the least and USA the highest. In South 

American countries [2] it ranges from 7.6% to 23.1% with 

Brazil the least and Peru the highest. In African countries [4] 

it ranges from 25.8% to 41.1% with South Africa the least 

and Ethiopia the highest while in Oceania countries [3] it 

ranges from 19% to 47.1% with New Zealand the least and 

Pacific Islands the highest. 

These variations may be due to difference in presence and 

quality of the health care systems, the methods used for 

screening, type of the research methodology, the age of the 

patients, type and duration of DM, socioeconomic factors 

between the studied populations etc. Sivaprasad et al has 

observed that prevalence rates are usually lower in 

population base studies than in hospital based ones [6]. In 

order to reduce the risk of blindness from DR, it has being 

recommended that there should be early detection and 

treatment of DR. This should be coupled with improvement 

of diabetic control services, high quality and affordable 

methods as well as increasing the general public awareness 

on the condition and risk of DM. 

This study is aimed at determining the prevalence of DR 

and its risk factors among patients attending diabetic clinic. 

We believe it will assist the ministry of health and the 

partners in improving diabetic services in the control in 

general and DR in eye services in particular. 

2. Materials and Method 

Juba is the capital city of Central Equatoria state (formerly 

known as Jubek state) as well as the seat for the Government 

of Republic of South Sudan. It has a population of 230,195 

inhabitants and 33,564 households per 2008 census. The city 

is divided into three administrative areas namely: Juba 

(82,346 (35.8%) inhabitants), Kator (64,130 (27.9%) 

inhabitants) and Muniki (83,719 (36.4%) inhabitants) blocks. 

There are three main national hospitals with private hospitals, 

polyclinics, clinics and Primary health centers. Out of this 

only one diabetic clinic has been opened since 2016 in 

Malakia health center, government run facility, by White Nile 

Charity Company. It composes of a medical officer, 

laboratory technologist, phleobomist, and diabetic counselor. 

The center is being funded by the world Diabetic Federation 

for two programmes namely: raising awareness of the 

community against DM and capacity building (training 

health promoters as future diabetic counselors). The clinic 

delivers laboratory services, and management of DM. All 

diabetic patients are referred to an ophthalmologist. There is 

no ophthalmological clinic in the center but one 

ophthalmologist has volunteered to dedicate a day for 

examining diabetic patients freely for DR and other eye 

conditions in his private clinic. There is regular community 

awareness in the residential areas with an annual campaign 

during the world diabetic day. 

This study was a cross-sectional study conducted in the 

Malakia diabetic clinic from 1/2/2017 to 31/7/2017. All 

patients diagnosed in the clinic as DM were included in the 

study and their demographic data were recorded in a record 

form. Anthropometric parameters like weight and height 

were measured using automated weighing machine combined 

with height measurer in kilograms (kg) and meters (m) 

respectively. Body Mass Index (BMI) was calculated for 

each patient by the formula: Weight (kg)/Height
2
 (m

2
). 

Patients were classified as underweight, normal weight, 

overweight, obese and morbidly obese base on their BMI: 

less than 18.5kg/m
2
, 18.5-24.5kg/m

2
, 25.0–29.9 kg/m

2
, 30.0–

39.9 kg/m
2
 and 40.0 kg/m

2
) respectively. Blood pressure (BP) 

was measured by automated syphingomonometer calibrated 

in mmHg. Patients whose BP was more than120/80mmHg 
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were considered as hypertensive. Patients were considered as 

known hypertensive if they were previously diagnosed by a 

medical professional and on antihypertensive medications. 

Duration of DM was calculated from the time when the 

patient was diagnosed to the day s/he was seen by the 

research team and the period corrected to the nearest years. 

More over patients were recognized as type I DM if it was 

diagnosed before the age of 30 yrs and using insulin. While 

type II DM if it was diagnosed after the age of 30 yrs and on 

oral antiglycaemic medications. Random blood glucose was 

measured for each patient and the results were categorized 

into: less or 130mg/dl as controlled blood glucose and more 

than 130mg/dl as uncontrolled blood glucose. 

A comprehensive examination was conducted by 

measuring the uncorrected and corrected pin hole visual 

acuity using the Snellen chart. The results were grouped 

according to WHO classification of vision [7] in which less 

than 3/60 in the best eye as blindness, less than 6/60 to 3/60, 

less than 6/18 to 6/60 as visual impairment and more than 

6/18 as normal. Anterior segment was examined using slit-

lamp and the findings recorded. Fundoscopy was done using 

90 D Volk after dilating the pupils with 1% tropicamide eye 

drop. DR was diagnosed based on characteristic of the lesion 

defined by the Early Treatment Diabetic Retinopathy Study 

(ETDRS) [8] if the followings are present: microaneuryms, 

haemorrhages, CWS, IRMAs, hard exudates, venous beading 

and new vessels. DR severity was graded as mild non-

proliferative DR (MNPDR), moderate (Mod NPDR), severe 

(SNPDR) and PDR according to the International Clinical 

Diabetic Retinopathy Disease Severity Scale. Diabetic eye 

disease (DED) is defined as a condition of complication of 

DR when there is either vitreous haemorrhage or retinal 

detachment. 

Ethical approval was obtained from the ethical committee 

of school of medicine and the state ministry of health of 

Central Equatoria (previously known as Jubek state). 

Results were all entered, cleaned and analyzed using SPSS 

Version 21 IBM and displayed as descriptive statistics 

(means, ranges, standard deviation, frequencies and 

percentages). Chi-square statistics were used to evaluate 

associations and data were calculated in which if p is less 

than 0.05 the results were considered statistically significant. 

3. Results 

Out of 108 patients and 216 eyes examined, males were 

55.6% (60) and females 44.4% (48) with ages ranging from 

23 to 75yrs, mean age of 51.1yrs (SD+/10.67). Patients with 

age 46-65 years had the highest 64.8% (70) and 18-35 years 

as the lowest 6.5% (8) with p>0.05 as shown in Table 1. 

Most of these patients 39.8% (43) were from Kator block 

residential area with p>0.05 (Table 1). Type I DM were 

27.8% (30) and Type II 72.2% (78) with p>0.05 as shown 

in table 2. DR prevalence was 13% (28) with NPDR the 

highest 11.6% (25) and PDR the lowest 0.5% (1) (Table 2) 

with p<0.05. 

No DR 64% (139), DME 7.4% (16), and cataract 3.7% (8) 

as shown in Table 2. 

Risk factors for DR among the patients showed that the 

highest duration of DM was in >5yrs 68.5% (74) with p>0.05, 

uncontrolled blood glucose was 81.5% (88) with p>0.05, 

known hypertensive was 48.1% (52), high blood pressure 

(>120/80 mmHg) was 43.5% (41) with p>0.05 and BMI 

(>30kg/m
2
) 23.1% (25) with p<0.05 as shown in table 3. Table 

4 showed that there were 12% (25), 20% (44), and 68% (147) 

eyes blind, visual impairment and normal respectively due DR 

and the other eye conditions (p<0.05). 

Evaluation of associations using chi-square test showed 

BMI, BP and visual acuity are the only strongly associated to 

DR with P values of 0.007, 0.001 and 0.000 respectively. 

Table 1. Demographic characteristics of the Diabetic patients (n=108) attending Diabetic clinic at Malakia Health Center. 

Variable Characteristic Frequency (n) Percentage (%) P value 

Sex Male 60 55.6  

 Female 48 44.4  

Age (years) 18-25 3 2.8 

0.115 

 26-35 4 3.7 

 36-45 23 21.3 

 46-55 45 41.7 

 56-65 25 23.1 

 66-75 8 7.4 

Residence Juba block 27 25 

0.549  Kator block 43 39.8 

 Munuki block 38 35.2 

Table 2. Distribution of types of diabetes mellitus, Diabetic Retinopathies and other eye conditions among the patients attending Diabetic clinic at Malakia 

Health Center. 

Variable Characteristic Frequency (n) Percentage (%) 

Diabetes M TypeI 30 27.8 

 TypeII 78 72.2 

DR No DR 139 64 

 MNPDR 14 6.5 

 ModNPDR 4 1.9 

 SNPDR 7 3.2 

 PDR 1 0.5 
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Variable Characteristic Frequency (n) Percentage (%) 

 DED 2 0.9 

TOTAL (DR)  28 13 

Others DME 16 7.4 

 ARMD 5 2.3 

 Cataract 8 3.7 

 Glaucoma 2 0.9 

 Others* 18 8.4 

* Pseudophakia, Dry eye syndrome, Blepharitis, Refractive error and Age related macular degeneration. 

Table 3. Shows distribution of risk factors of DR among Diabetic patient attending Diabetic Clinic at Malakia Health Center. 

Variable Characteristics Frequency (n) Percentage (%) P value 

Duration of DM (years) <2 14 13  

 2-<5 20 18.5  

 5-<10 35 32.4  

 >10 39 36.1 0.439 

RBS (mg/dl) <130 20 18.5  

 >130 88 81.5 0.326 

Hypertension Positive 52 48.1  

 Negative 56 51.9 0.09 

BP (mmHg) <120/80 61 56.3  

 120/80-<159/90 31 34.3  

 159/90-<160/100 5 4.6  

 >160/100 5 4.6 0.09 

BMI (Kg/m2) <18.5 10 9.3  

 18.5-24.9 40 37.0  

 25-29.9 33 30.6  

 30-34.9 20 18.5  

 35-39.9 5 4.6 0.007 

Table 4. Shows distribution of visual acuity against eye diseases among diabetic patients attending diabetic clinic at Malakia Health Center. 

Diagnosis 
Visual Acuity 

Less than or 3/60 <6/60 to 3/60 <6/18 to 6/60 >6/18 

No DR 8 (32%) 1 (4.5%) 3 (13.6%) 57 (38.8%) 

MPDR 2 (8%) 0 (0%) 4 (18.1%) 8 (5.4%) 

ModPDR 0 (0%) 1 (4.5%) 1 (4.5%) 0 (0%) 

PDR 1 (4%) 1 (4.5%) 0 (0%) 0 (0%) 

DED 2 (8%) 0 (0%) 0 (0%) 0 (0%) 

DME 2 (8%) 4 (18.1%) 3 (13.6%) 3 (2%) 

Cataract 4 (16%) 0 (0%) 0 (0%) 1 (0.7%) 

Glaucoma 2 (8%) 0 (0%) 0 (0%) 2 (1.4%) 

Others* 4 (16%) 15 (68%) 11 (50%) 76 (51.7%) 

Total 25 22 22 147 

P=0.000. 

* Pseudophakia, Dry eye syndrome, Blepharitis, Refractive error and Age related macular degeneration. 

4. Discussion 

Diabetes Mellitus (DM) is estimated in Africa to double 

from 12 million to 24 million in 2030 within the adult 

population as stated by the International Diabetes Federation 

(9). This is seen due to increase in urbanization, poor diet, 

smoking, alcohol intake, change in life style, reduction in 

physical activities, and increase in aging population. Diabetic 

retinopathy (DR) as one of the complications of DM, poses 

itself as a challenge to African countries. This is seen in form 

of increase in politico-socio-economic in stability, increase in 

disease burden coupled with poor and weak health systems. 

In Sub Saharan Africa, DR prevalence ranges from 7% to 63% 

among diabetic patients [10]. This study is intended to 

highlight on the prevalence of DR and its risk factors in The 

Republic of South Sudan. 

In our study there were 55.6% males and 44.4% females. 

There is slight male preponderance which is not in line with 

studies done in Nigeria [11, 12]. This is because males are 

breadwinners and control family resources and therefore they 

have easy access to health care services. Conversely in parts 

like Nigeria women play a big role in generating resources to 

the family. This gives them more opportunity to access health 

facilities. The main age affected was from 46 to 65 years 

(64.8%). Even though the prevalence is very high, this age 

group is nearly similar to these studies [13, 14]. But different 

from this study [11]. Almost 40% of the patients were 

residence of Kator block. This is because the diabetic clinic is 

easily accessible by patients from kator residential area even 

though it is located in Juba block. Type II DM 72.2% were 

more than type I DM 27.8%. This is similar to study 

conducted by Umoh et al [11] in Nigeria. Type I DM patients 
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normally present as emergency cases in a hospital setting. 

Apparently type II DM patients are more seen as cold cases 

places like diabetic center. 

The prevalence of DR was 13%. This was the same as 

studies conducted in Ethiopia 13% [15] and similar to 

researches done in Oman 14.4% [16] but lower than results 

from Tanzania 27.9% [17], Saudi Arabia 36.4% [18], Malawi 

50.1% [19] with Cameroon having the highest 54.1% and 

73.9% [20]. These disparities especially within the African 

countries may be due to difference in the study methods used, 

demographical data, type of DM, duration of DM, culture, 

availability of the diabetic services in the studied 

communities and the health seeking behavior. More over our 

lower prevalence may be due to slow urbanization, slow in 

change of life style, less westernized diet, increase physical 

exercise as most of the people cannot afford transport as the 

country is faced with economical crisis. In our study NPDR 

(11.6%) was higher than PDR (0.5%). This is with 

accordance with the literature [21]. The prevalence of PDR 

was observed to be lower than the global 7% [22]. Other 

studies like in Sudan 1.7% [14], Nigeria 2% [12] had 

documented higher results than ours. Higher prevalence of 

PDR had being found in some African countries [20, 23, 24] 

to be associated with complications of DM. Global DME was 

6.8% [21] which was similar to our study 7.4% but some 

studies [11] had shown a higher record 32.2%. DME and 

PDR are grouped as vision threatening diabetic retinopathy 

since they are the severe form of DR that compromises with 

vision. They contribute a lot to blindness in DR. Their 

presence makes it vital for the ministry of health to set 

policies for guiding public awareness and clinical 

management of DM in the country. 

Most of the patients 68.5% in the study had a more 5 years 

duration of DM even though it was statistically significant 

p>0.05. Duration of DM of more than 5 years had being 

found to be strongly associated with DR as shown in most 

studies (11, 12 and 25). Furthermore un controlled blood 

glucose do play a role in progression of retinopathy. 

Interestingly our study had recorded high value of 81.5% of 

uncontrolled blood glucose but of no statistical significance. 

This might be due to a small sample size. High blood 

pressure 43.5%, BMI (>30kg/m
2
) and visual blindness 12% 

were found to strongly associated with DR (p<0.05). Apart 

from DR being a complication of DM, some studies have 

shown that cataract and glaucoma can result from DM. Our 

study has shown cataract 3.7% and glaucoma 0.9% among 

DM patients attending diabetic clinic at Malakia Health 

Center. 

Limitation of this study is its small size and clinic base 

study. Furthermore lack of funduscopic retina camera which 

is more objective than reliance on subjective examination. 

We could not test for other parameters considered as 

indicators for risk factors in DR due to lack of funding. 

5. Conclusion 

This study had, for the first time, shown prevalence of DR 

as 13% with duration of DM, BP, and BMI as the risk factors 

in the Republic of South Sudan. Moreover we are able to 

record prevalence of hypertension as 43.5%. 

6. Recommendations 

To fight blindness from DR, early detection and 

management of DR is recommended. This should be 

operationalised hand in hand with improvement of diabetic 

control services, high quality and affordable methods, and 

increasing the general public awareness on the condition and 

risk of DM. Base on this, the followings are recommended: 

a) There is a need for the Ministry of Health to develop 

policies for Non Communicable Diseases which 

includes Diabetes Mellitus. 

b) The directorate of eye services should develop 

programme for diabetic retinopathy in the eye care 

activities. 

c) Training of medical cadres (clinical officers, Nurses, 

Medical doctors, Physicians) in screening, diagnosing 

DR and referring those who need consultancy of 

ophthalmologist should be encouraged. This will 

improve referral of DM patients to be screen for DR. 

Eventually will increase the services of DR in country 

wide. 

d) Integrate DM and DR screening in health system. 

e) Training of medical cadres as health promoters in health 

awareness in DM and DR. This will improve health 

awareness of the community and increase the uptake of 

health facilities. 

f) Improve and expand Diabetic clinic to include a 

consulting physician, Paediatrician, Surgeon, and 

Ophthalmologist once or twice a week. 

g) Currently the following equipments are absent in the 

center: slit lamp for examination of patients, Green 

Laser machine for the management of severe NPDR or 

PDR or DME, Imaging technology like Optical 

Coherence Tomography (OCT) and Fluorescent 

Angiography (FA), Indirect and direct ophthalmoscopes. 

There is a need for these essential equipments to be 

purchase by the ministry or any willing partner (e.g. 

World diabetes federation). Some like lasers, OCT and 

FFA are not available in any centers in the whole 

country. 

There is a need of conducting a large sample research (at 

least 2 to 3 yrs) from the same diabetic center on the same 

topic in order to have more statistical significant results. 
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