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ABSTRACT
Background: The risk of Diabetic Retinopathy (DR) to sight can be greatly reduced by good blood glucose 
and blood pressure control, effective screening and laser treatment. Diabetic retinopathy remains 
asymptomatic in its early stages. Substantial barriers to screening and achieving regular eye examinations 
for people with diabetes include the belief that ‘nothing is wrong with my eyes’, not being told of the need 
for eye examinations and being too busy.
Objectives: To determine the prevalence of diabetic retinopathy, to describe the relationship between 
diabetic retinopathy and the various risk factors and to identify the barriers to uptake of screening for 
diabetic retinopathy in diabetic patients at Embu Provincial General Hospital, Central Kenya.
Study design: Cross sectional hospital based survey. 
Subjects:  Two hundred and fifty three type II Diabetics and type I diabetic patients aged twelve  years and 
above attending the diabetic clinic.
Results: The overall prevalence of Diabetic Retinopathy (DR) was 41%. Moderate Non Proliferative Diabetic 
Retinopathy (NPDR) was the most prevalent grade of DR (20%). Vision threatening DR (Proliferative 
Diabetic Retinopathy (PDR) and macular oedema) was found in 21 (8.3%) patients. Most of the patients 
(74%) had hypertension. Duration of diabetes and systolic blood pressure had a significant association 
with DR (p< 0.05). Fasting Blood Sugar (FBS), mode of treatment and age were not significant. Only 29% 
of the patients had prior eye examination, with majority (84%) citing lack of awareness as the main 
hindrance.
Conclusion: The prevalence of DR was high.  Most of the patients had not had prior eye examination and 
were not aware of the need or the importance of the eye examination. 
Recommendation: Reinforce the existing screening programmes through education and promotion and 
provision of laser treatment for blinding diabetic retinopathy. 

INTRODUCTION
 
Diabetes mellitus results in considerable morbidity and 
mortality, affecting about 180 million people worldwide1.
The total number of people with diabetes is expected to 
rise to an estimated 300 million cases by the year 2025. 
The most significant increase is in developing countries, 
thought to be the result of population growth, ageing, 
obesity, and sedentary lifestyles2. In developed countries 
most people with diabetes are above 65 years of age 
which is above the retirement age, whereas in developing 
countries those most frequently affected are aged between 
35 and 64 years3. That means many no longer have a 
regular income. 
 Diabetes has many manifestations in the eye, of which 
cataracts and Diabetic Retinopathy (DR) are the most 
significant cause of visual impairment and blindness. 
People with diabetes are 25 times more likely than the 
general population to become blind4.  In developed 
countries, diabetic eye disease represents the leading 
cause of blindness in adults less than 75 years5 . DR is 
the most common complication in type I diabetes and 

nearly all patients will have some degree of retinopathy 
15–20 years after diagnosis. Similarly, more than 60% 
of type II diabetes sufferers will have evidence of DR 
during this period6, 7. Visual impairment as a result of DR 
has a significant impact on patients’ quality of life, and 
can compromise their ability to manage successfully their 
disease, which can in turn have a negative impact on the 
incidence of other diabetic complications and overall life 
expectancy8. 

 The risk of diabetic retinopathy to sight can be greatly 
reduced by good blood glucose and blood pressure control, 
effective screening and laser treatment9.  Since diabetic 
retinopathy is asymptomatic in its early stages, substantial 
barriers to screening and achieving regular eye examinations 
for people with diabetes include the belief that ‘nothing 
is wrong with my eyes’, not being told of the need for 
eye examinations and being too busy10,11.  In the developed 
world, it has been reported that about 26% of patients with 
type 1 and 36% of patients with type 2 diabetes mellitus 
have never had their eyes examined. In developing countries, 
diabetic eye care services are concentrated in the urban 
areas. There is limited data on magnitude of diabetes and 
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its complications in the rural setup. Awareness about the 
available services and indeed, about diabetes and its 
complications is also lacking12. Studies in urban Africa, 
show high prevalence of DR with only 20% to 40% of 
diabetics having had prior eye examination by an ophthal-
mologist 13,14. It is postulated this figure could be higher 
in rural set up in Africa, given the limited access to 
health care.
 This study was conducted to determine the prevalence 
of diabetic retinopathy in patients attending the diabetic 
clinic at Embu Provincial Hospital, Central Kenya, 
describe the relationship between diabetic retinopathy and 
the various known risk factors and to identify the barriers 
to uptake of screening for diabetic retinopathy in diabetic 
patients at the hospital.

MATERIALS AND METHODS

A cross sectional hospital based survey was conducted at 
Embu provincial hospital, central Kenya. The study pe-
riod was between July and September 2009. All type II 
diabetic patients and type I diabetic patients aged twelve 
years and above who gave consent  and had a clear media 
in at least one eye were seen. The calculated minimum 
sample size was 246. All consecutive patients present 
during the study period and met the inclusion criteria were 
seen. After attending their regular diabetic clinic, where 
fasting blood sugar was tested and blood pressure were 
taken, the patients were then sent to the eye clinic. Upon 
arrival at the eye clinic, patients gave informed consent. 
Data was collected using structured questionnaires which 
were administered to the patients in an interview. Data 

was also obtained from the patients’ medical records. The 
patients’ eyes were examined in the following order; 
Visual acuity taken using Snellen’s chart, anterior seg-
ment examination using a slit lamp, and then the pupils 
were dilated using 1% tropicamide eye drops. Biomicro-
scopic examination of the fundus was done using a slit 
lamp and 90 dioptre loupe. The fundus findings were re-
corded using the Early Treatment Diabetic Retinopathy 
Study (ETDRS) classification of diabetic retinopathy.15 
Validation of the data was done before it was entered into 
the computer for analysis using the Statistical Package for 
Social Sciences, (SPSS). Results are presented in tables, 
bar graphs and pie charts.
The following case definitions were used. 
 Diabetes Mellitus (DM) was defined   by a self-reported 
history of physician diagnosis or those who were on drug 
treatment for diabetes (insulin or oral hypoglycaemic 
agents)  or fasting plasma glucose ≥ 7.0mmol/l (126mg/
dl) or 2 hour plasma glucose ≥ 11.1mmol/l (200mg/dl).
 Hypertension was defined by a self-reported history of 
physician diagnosis or subjects who were receiving drug 
treatment for hypertension or a systolic blood pressure 
(SBP) of ≥140 mm Hg and/or diastolic blood pressure 
(DBP) of ≥ 90 mm Hg.
 Coronary Artery Disease (CAD) was diagnosed based 
on a history of documented myocardial infarction and/or 
drug treatment for CAD (aspirin or nitrates).

RESULTS

The mean age was 59.9 years, range was 11 to 90, and 
median age was 60 years. 
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Figure 1: Age distribution (n=253)
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Figure 2: Distribution by sex (n=253)

Male, 74 (29%)

Female, 179 (71%)

 Male to female ratio was 1:2.4.

Table1: DM Characteristics (n=253)

Type                 Frequency                (%)
I     25      9.9
II     228    90.1

 Mode of treatment
Diet +Exercise (D+E)  14      5.5  
D + E + OHA   151    59.7
D + E + Insulin   70    27.7
D + E + OHA + Insulin  18      7.1

The mean duration of diabetes was 7.3 years and median was 5 years. 
The mean Fasting Blood Sugar (FBS) was 9.6 mmol/L, range was 2 to 28.6mmol/L, and median was 8.9 mmol/L.

Figure 3: Mode of treatment

D+E+Insulin
 70(28%) 

D+E+OHA+Insulin 
18(7%)

 

Diet+Exercise
14(6%) 

D+E+OHA 
144(59%)            

Majority of patients, 59% were on Oral Hypoglycaemic Agents (OHA) in addition to diet and exercise (D+E).
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Table 2:  Prevalence of various grades of DR 

Grade of DR                                                     n (Prevalence)
Mild NPDR 26 (10.3)
Moderate NPDR 51 (20.2)
Severe NPDR 10 (4.0)
Very severe NPDR 6 (2.4)
Early PDR 1 (0.4)
High-Risk PDR 9 (3.6)
CSME 12 (4.7)

Fifty nine percent of the patients had no DR, while 41% had at least one grade of DR in at least one eye.

Table 3: Co-existing risk factors for DR (n=253)

       Frequency   (%)
Risk factors 

Hypertension     188             74.3  
Dyslipidemia       16               6.3
Nephropathy        3               1.2
Cardiovascular complication of DM                  2               7.9

Figure 4: Co-existing risk factors for DR

Table 4: Association between diabetic retinopathy and risk factors

Characteristic DR, n (%) p-values

Sex
Male
female

29 (27.9)
75 (72.1)

1
0.690

Age (years)
<30
30-39
40-49
50-59
60+

1 (1.0)
3 (2.9)

11 (10.6)
27 (26.0)
62 (59.6)

1
0.841
0.640
0.388
0.401

Duration (years)
< 5
5-10
10+

33 (31.7)
31 (29.8)
40 (38.5)

1
0.251

<0.001

Mode of treatment
Diet + Exercise (D+ E)
D +E + OHA
D+ E + Insulin
D+ E+ OHA + Insulin

3 (2.9)
54 (51.9)
34 (32.7)
10 (9.6)

0.124
0.180
0.122
0.196

Fasting Blood Sugar (mmol/L) 73 (70.2) 0.020

Systolic BP (mmHg) 61 (58.7) <0.001
Diastolic BP (mmHg) 25 (24.0) 0.252
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Table 5: Binomial logistic regression of prevalence DM

 Parameter Estimates Esti. Std. Error Wald Df Sig. ODDs 95% CI
Intercept -4.557 0.99 21.3 1 0.000
Duration 0.101 0.02 17.3 1 0.000 3 2.9 3.2
FBS 0.013 0.03 0.2 1 0.664 2.7 2.6 2.9
Systolic BP 0.023 0.01 13.1 1 0.000 2.8 2.7 2.9
 
Only duration of diabetes and systolic blood pressure were significant (p<0.05) with FBS becoming non-significant on 
the multiple regression analysis (p>0.05).

The risk of DR increases by 3 times (2.9 to 3.2) with every unit increase in one year of duration and by 2.8 times (2.8 
to 2.9) for every unit increase in systolic blood pressure.

Figure 5: Screening for diabetic retinopathy                                   

 

Previous eye exam, 
74(29%)

No previous eye 
exam, 179(71%)

Only 29% of the patients had previous eye examination by an ophthalmologist.

Table 6:  Barriers to uptake of DR screening (n=253)

Frequency (%)
Lack of awareness 212   83.8
Economic factors       5 2.0
Logistics       5 2.0
No eye symptoms       25 9.9
Fear of diagnosis       1 0.4
Priority       4 1.6
Forgot appointment       1 0.4

Most of the patients, 84%, reported lack of awareness as the main reason for not having prior eye examination.

DISCUSSION

Diabetes is a major public health problem worldwide. Its management is costly in terms of reduced quality of life, 
mortality risk, and economic burden on the community and on the family of the diabetic patient. Diabetic Retinopathy 
(DR) continues to be a major cause of visual disability and blindness worldwide16. In this study the overall prevalence 
of diabetic retinopathy (DR) was 41%. This is within the range of other studies in Africa (18%-49%), though most 
are urban based, 13, 14,  17   but higher than findings of a study done in a similar region in Central Kenya which showed 
a prevalence of 18%.18  The difference in the results could be due to increase in the prevalence  of DR over time, poor 
control of diabetes, high prevalence of hypertension (74% of the study population), socio- economic and environmental 
factors.
 Moderate Non Proliferative Diabetic Retinopathy (NPDR) was the most prevalent grade of DR, which was at 20%. 
High risk proliferative diabetic retinopathy (HR-PDR) was found in 3.6%. PDR is reported to be less common in type 
2 diabetic patients who comprised 90% of our study population. Clinically Significant Macular Oedema (CSME) was 
found in 4.7% of the patients. Vision threatening DR (defined as PDR combined with macular oedema) was found in 21 
(8.3%) patients. Among these, only four patients had laser treatment for the retinopathy. 
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  Most of the patients, 74%, had hypertension as co 
morbidity. Although the link with blood pressure has been 
suggested, a causal relationship has not been identified. 
Hypertension can occur either before or after the 
development of retinopathy. The U.K Diabetic Prospective 
study reported a 34% reduction in the progression of DR 
with intensive management of hypertension 9.
 Logistic regression analysis showed that duration of 
diabetes and systolic blood pressure had a significant 
association with retinopathy (p< 0.05). Fasting  Blood 
Sugar (FBS), mode of treatment and age were not 
significant in this study.  The results showed that risk of DR 
increased three times (2.9 to 3.2) with every unit increase 
in one year of duration and by 2.8 times (2.8 to 2.9) for 
every unit increase in systolic blood pressure. The duration 
of diabetes has consistently been shown to be one of the 
most important determinants of DR. It has been suggested 
that the duration reflects total glycaemic control, a risk 
factor that involves cumulative damage19.  In this study, 
40% of the patients had duration of more than ten years. 
None of the patients had   glycated haemoglobin (HbA1C) 
levels tested due to unavailability of the test in the health 
facility. This would have been a better indicator than FBS 
since it shows the level of diabetes control over time. In 
some studies, HbA1C showed significant correlation with 
DR20, 21. The role of hyperglycaemia in the development of 
diabetic retinopathy is known and has been demonstrated 
in the diabetes control and complication trial22..

 Seventy one percent of the patients had never had an 
eye examination before by an ophthalmologist. Majority 
of these (84%) cited lack of awareness as the main 
hindrance. A study on barriers to diabetic retinopathy 
screening in Victoria, Australia indicated that being 
asymptomatic and not being told of the importance of 
regular eye examinations were the two most commonly 
cited reasons for failure to comply with screening 
guideline recommendations23. A qualitative study on 
patients behaviour with regards to seeking health care in 
diabetics in Paraguay24,  showed general lack of awareness 
about diabetes and its possible complications, denial of 
the disease, and fear of going blind once DR had become 
established. 
 Timely and appropriate care for diabetic patients 
can significantly reduce visual loss over time, improve 
patients’ quality of life and reduce the financial burden 
associated with the complications of visual impairment. 
However, as DR can progress irreversibly with relatively 
few visual symptoms, the importance of early and 
adequate ophthalmological screening and subsequent 
treatment for all patients with diabetes is imperative25.  

Despite adequate glycaemic and blood pressure control, 
DR can progress and once the disease process reaches a 
certain stage, its effects become irreversible. This is the 
phenomenon of ‘retinopathic momentum’26.
 Nevertheless, screening and treatment have been 
predicted to prevent approximately three-quarters of 
expected cases of blindness in areas of the UK. Despite 

this, studies suggest that over one-third of diabetic patients 
do not adhere to screening guidelines endangering their 
visual acuity and long-term health27. The reasons for 
non-attendance are diverse, thus the means to encourage 
people to attend are equally diverse. The remedies include 
information and education to the healthcare providers and 
the community, accessibility of screening services and 
integrated screening which ties in diabetic retinopathy 
screening to the other care received by people with 
diabetes.

CONCLUSION

A high prevalence of diabetic retinopathy was observed 
in this study.  Systolic blood pressure and duration of diabetes 
had a significant association with DR. Most of the patients 
had not had prior eye examination and were not aware of 
the need or the importance of the eye examination despite 
having screening services been offered at the hospital. 
Diabetic retinopathy is an important public health problem. 
Screening for diabetic retinopathy is widely recognized 
as a cost-effective public health measure. There is therefore 
the need to capitalize on current screening programmes 
and treatment options          , which must be widely, reliably, and 
economically applied. 

RECOMMENDATIONS 

Reinforcing the existing screening programme through 
education and promotion, introduction of HbA1C as a 
way of monitoring diabetes control, better management of 
hypertension in the diabetics and provision of laser treat-
ment for vision threatening DR.
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