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ABSTRACT
Objective: To develop a diabetic reti-
nopathy strategy for early detection of 
sight-threatening diabetic retinopathy in 
Zambia.

Background: The Ministry of Health 
(MoH), Zambia, embarked on a pro-
gramme to scale up the initiative for Uni-
versal Health Coverage of services across 
the continuum of health care throughout 
the country. The University Teaching Hos-
pitals (UTHs) was tasked to play a pivotal 
role in this noble cause in line with MoH’s 
vision of bringing health as close to the 
family as possible. A National Diabetic 
Retinopathy Screening (DRS) programme 
was commenced in 2012 in collaboration 
with the Frimley Park Hospital of the Unit-
ed Kingdom (UK). 

Methods: The DRS programme is based 
on fundus camera screening using the 
UK protocol. This is both community and 
hospital based. The idea was to develop 
strategies that would ensure the capture 
of all diabetic patients in the country and 
have them screened for diabetic retinop-
athy (DR). A national Diabetes Mellitus 
(DM) register was also to be created 
where all the DM patients would be regis-
tered and accounted for. The UTHs – Eye 
Hospital (UTHs - EH) was to implement 
the programme at the University Teach-
ing Hospitals (UTHs), in Lusaka Province 
and oversee the roll out the national DRS 
programme through the National Eye 
Health Coordination (NEHC) office. In 
this endeavour, in 2018, the UTHs – EH 
introduced a weekly DRS screening clinic 
at the medical clinic of the UTHs – Adult 
Hospital (UTHs – AH) to increase the up-
take of DRS by all the DM patients attend-
ing the diabetic clinic.

Results: A total of 1517 DM patients had 
both their eyes screened for DR at the 

UTHs from January 2016 to June 2019 
of which nine hundred and ninety-three 
(993) were screened at the UTHs – EH 
compared to 524 (34.5%) screened at the 
UTHs – AH. Screening at UTHs – AH start-
ed in 2018. For the years 2016 and 2017, 
36.9% (560/1517) participants were 
screened compare to 43.2% (656/1517) 
in 2018 of which 50.6% (332/656) were 
screened at the UTHs – AH and 49.4% 
(324/656) at the UTHs – EH. Quar-
ters one and two of 2019 saw 63.8% 
(192/301) participants screened at UTHs 
– AH compared to 36.2% (109/301) at 
the UTHs – EH. Overall, 57.2% (524/957) 
participants were screened at the UTHs 
– AH in 2018 and 2019 implying that the 
setting up of this service significantly in-
creased the uptake of DRS by 57.2%, p 
< 0.0001. There was an increase of the 
patients attended to by 63.7% from 102 
in quarters one and two in 2016 to 167 in 
the same quarters in 2019. The hosting of 
the DRS clinic by the medical clinic also 
enhanced collaboration in the manage-
ment of DR between ophthalmologists 
and physicians at the UTHs. Nine hun-
dred and twenty-two (922) participants 
screened had DR making the prevalence 
of DR 60.8%.

Conclusion: The 57% more DM patients 
screened at the UTHs – AH demonstrat-
ed a huge need of following the DM pa-
tients to the medical clinic in order to 
increase the uptake and compliance to 
have DR screening. Thinking without the 
box strategies including collaboration of 
all disciplines involved in the DM man-
agement is vital in scaling up the DRS and 
preventing blindness due to DR. The study 
demonstrated the importance of creating 
convenience for the patients and making 
the service not only relevant but readily 
available to the public. 

Keywords: Diabetes Mellitus, Diabet-

ic Retinopathy, Diabetic Retinopathy 
Screening, Prevalence

INTRODUCTION
Background
Diabetes mellitus (DM), commonly 
known as diabetes, is a group of metabol-
ic disorders characterized by high blood 
sugar due to either the pancreas not pro-
ducing enough insulin (TYPE 1), or the 
cells of the body not responding properly 
to the insulin produced (TYPE 2) [1]. With 
the rise of a more sedentary lifestyle in 
both developed and developing countries, 
the global prevalence of DM is increasing 
rapidly. Diabetes prevalence in Zambia 
was reported at 6.2% in the population 
aged 20 to 79 years [3]. 

In the United States of America (USA) 
and UK, diabetic retinopathy is an import-
ant cause of visual impairment and blind-
ness among adults aged 20–74 years [4]. 
About 50–73% of those with visual im-
pairment or blindness because of DR can 
be prevented by early detection and treat-
ment of risk factors, and by photocoagu-
lation [5,6]. With timely laser treatment 
and intravitreal anti-vascular endothelial 
growth factor (VEGF) therapy, severe vi-
sion loss from DR can be reduced by 90% 
[7,8,9]. Diabetic retinopathy is not only a 
blinding condition but also affects visual 
functions that affect performance of daily 
activities like contrast sensitivity [10].

In the Copperbelt province of Zambia, a 
population-based study on 2153 diabetic 
participants identified at various health 
centres and recruited in the DRS pro-
gramme found some form of DR in 52% of 
participants and 36% had sight-threaten-
ing DR [11]. The reported prevalence rate 
was higher than most estimates from oth-
er studies; be it hospital-based or popula-
tion-based. Several classification systems 
exist for grading severity of DR. In Zambia 
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the United Kingdom Diabetic Retinopathy 
Grading System (UKDRGS) using fundus 
photos is used (Table 1). In this study, the 
UKDRGS was used [11].

Table 1: Grading of DR based on retinal 
images

African studies have shown low numbers 
of diabetic participants having routine eye 
examinations. A study done in Tanzania 
looking at participants not being part of 
any screening programme for DR found 
that only 29% of participants had had an 
eye examination in the previous year [12]. 
Similarly, in a South African study, 48.3% 
of participants had their last eye exam-
ination more than a year and a half period 
[13]. However, in a Saudi Arabian study, 
about 95% of participants had regular eye 
examinations, much higher than in the Af-
rican set up [14]. 
A multiple case study by Poore et al. 
(2014) evaluating DR screening pro-
grammes in 2014 in Botswana, Ghana, 
Tanzania and Zambia noted a lack of local 
data in Africa on the scale of DR problem 
and that even in participants that were 
screened, uptake of referrals to the eye 
department was the main challenge [15].

Mild and moderate non-proliferative DR 
can be managed by good systemic glycae-
mic control and regular ophthalmoscopy 
examinations. Severe Non-proliferative 
DR, proliferative DR 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 detect-
ed early enough [16]. Studies such as the 
Early Treatment of Diabetic Retinopathy 
Study (ETDRS) have shown that treat-
ment with retinal laser photocoagulation 
can reduce the incidence of severe vision 
loss in participants with sight-threatening 
DR [17].

Diabetic Retinopathy Screening
Timely screening and treatment for DR 
can prevent morbidity. As early DR is 
asymptomatic, the International Diabet-
ic Foundation (IDF) guidelines recom-
mend early detection of DR by means 
of DR screening which is very effective 
in the proper management of DR [19]. It 
is only through screening that diagnosis 
and treatment can be made at an early 
stage and prevent sight threatening DR 
[20]. The importance of eye screening 
programme is to reduce the risk of sight 
loss amongst people with diabetes by the 
prompt identification and effective treat-
ment if necessary, of sight-threatening 
DR, at the appropriate stage during the 
disease process [21].
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Feasible and efficacious methods for in-
creasing screening follow-up rates include 
patient education, a streamlined referral 
and scheduling process, and collaboration 
with local ophthalmologists and prima-
ry care providers [18]. Diabetic patients 
should be educated on the importance 
of regular eye examinations to detect 
early retinopathy [18, 20]. Even with the 
control of retinopathy risk factors such 
as high blood pressure, high serum cho-
lesterol, poor diabetic control, smoking, 
obesity, and renal disease, regular ocular 
examination is highly recommended [20]. 
This is because long duration of the dis-
ease is probably the most significant risk 
factor for retinopathy [21]. Since diabetes 
is by nature a chronic ailment, most pa-
tients ultimately develop retinopathy in 
the course of the disease. 

Prevention of visual loss in DR has im-
proved considerably during the last 
decade, especially in northern Europe 
due to robust screening programmes in 
place [22]. Patient compliance with DR 
screening is not optimal, as shown by at-
tendance rates ranging from 32 to 85% 
[24,25,26,27,28]. To increase DR screen-
ing attendance, insight into incentives 
and barriers to retinopathy screening 
is necessary. However, longer diabetes 
duration, older age and diabetes-relat-
ed visual problems are associated with 
screening compliance [28,29]. In the 
USA, financial barriers are also often re-
ported [27,28,29,30]. Nevertheless, the 
main barrier for compliance was the pa-
tient’s belief that they do not have DR 
[31]. Other factors were embarrassment 
about poor glycaemic control and fear 
of ophthalmological examination and 
treatment [32]. Many conclude that pa-
tients’ lack of awareness (due to lack of 
education/ information) is the main ob-
stacle to attend a screening programme 
[26,32,33,34,35]. In view of the major 
investments in screening and treatment 
programmes, developing interventions 
to reduce non-compliance should be a 
priority [23]. another barrier is the mak-
ing of appointments for eye screening at 
the eye facilities which be situated far 
from the medical clinic and could have a 
programme that is not aligned to favour 
immediate attention of the DM patients. 
There is also the barrier of travelling long 
distances to go for eye check-up. These 
barriers result in low uptake and follow-up 

rates of DM patients for DR [22].

Several types of screening programmes 
have been designed throughout the world 
to meet the DR problem. We report on our 
active screening programme for diabetic 
eye disease and describe the sight and 
eye condition of the diabetic patients who 
have been involved in this programme.
 

METHODS
Study design
This was a retrospective study.
Study duration
January 2016 to June, 2019
Study site
The study was carried out at the Univer-
sity Teaching Hospitals (UTHs) in Lusa-
ka. The DM patients in this study were 
recruited weekly from the medical clinic 
(clinic 5) of the Adult Hospital and the 
outpatient clinic at the Eye Hospital. 
Study population
All diabetes mellitus patients seen at the 
medical and eye clinics at the UTHs
Inclusion criteria
All patients with a diagnosis of diabetes 
mellitus attending the medical clinic at 
the UTHs – AH and UTHs – EH were el-
igible for DR screening programme and 
could participate. Fundus photographs 
taken were graded in accordance with 
the DR grading system used in the UK 
National Health service (NHS). Visual 
impairment data were collected from vi-
sual acuity measurements recorded using 
Snellen chart.
Exclusion criteria
None was excluded
Study sample
All diabetes mellitus patients seen at the 
medical clinic and the eye clinic who have 
not had it done and those due for their 
annual DRS. For the study, no patient was 
recruited more than once.
Sampling technique
Every consecutive diabetic patient meet-
ing inclusion criteria was included in the 
study. 
Data collection instruments
A researcher-administered questionnaire 
adapted from the current form used in 
screening programme at UTHs - Eye Hos-
pital and Adult Hospital. The question-
naire contained information regarding the 
demographic characteristics of the pa-
tients, the relevant diabetic medical and 
ocular history. A section for the findings of 
blood pressure, visual acuity and retinop-

athy grading was included. Other tools 
included a Snellen chart with pinhole, 
Digital Retinography System (DRS, Cen-
tervue, Italy) fundus camera and manual 
Sphygmomanometer

Data collection procedure 

PROCEDURE:

Diabetic patients’ records were recruited 
to be included in the study at the adult 
hospital weekly medical clinic for diabetes 
and other endocrinology conditions. 
Measurement of blood pressure, VA with 
pinhole to get the Best Corrected Visual 
Acuity (BCVA) was done. Ophthalmic 
nurses from the Eye hospital trained in 
fundus imaging and DR grading were used 
as research assistants. Then the patients’ 
pupils were dilated with a mydriatic that 
had a combination of tropicamide 0.8% 
and phenylephrine 5%. 1 eye drop was in-
stilled in each eye and repeated as needed 
to achieve adequate pupillary dilatation. 

DRS fundus camera was used to capture 
retinal images on patients dilated with 
mydriatically dilated pupils. 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 eye with a gradable image was used 
in the analysis. The principle investigator 
read all retinal images and graded us-
ing the international classification of DR. 
One ophthalmologist reviewed randomly 
selected images to ensure quality and ad-
herence to the international standard and 
protocol for the study.

Sight-threatening DR was defined as any 
of the following: moderate pre-prolifera-
tive retinopathy or worse (level 40–71 +); 
macular exudates in a circinate pattern 
or within one disc diameter of the foveal 
centre or clinically significant macular oe-
dema (level 3–4: sight-threatening macu-
lopathy); or other diabetes-related retinal 
vascular disease: central or branch retinal 
artery occlusion, central or branch retinal 
vein occlusion.
Data analysis
Data was collected and entered in Excel 
spread sheet. Analysis was then done 
using SPSS version 24. Continuous vari-
ables were tested for normality using 
Shapiro-Wilk test. The chi square and 
Mann-Whitney tests were used to com-
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pare no DR to DR depending on the type 
of variable. To determine the correlation 
between two normally distributed inde-
pendent 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 regres-
sion model was constructed using a cut 
off of 20% for the variables. Age, HbA1c 
(in some patients) and use of Anti-HTN 
medication were included in the final 
analysis due to significant associations

 found in several other studies. The model 
helped identify factors that were associ-
ated with DR after adjusting for baseline 
characteristics. A p-value <0.05 was re-
garded as significant.
Ethical considerations

The University of Zambia Biomedical Re-
search Ethics Committee (UNZABREC) 
approved the study (reference number 
169-2019) and was carried out in com-
pliance with the Helsinki Declaration 
(2006). Further approval was obtained 
from Ministry of Health of Zambia through 
the UTHs to use the data capture records. 
Limitations of the study
This study was a retrospective one and 
some data could not be found.

RESULTS
Demographic details
A total of 1517 diabetic patients were 
screened from January 2016 to June 2019. 
Of the 1517 patients 93.8% had at least 
one eye of gradable quality for statistical 
analysis. The male patients represented 
36.3% (550/1517) and the female coun-

terparts 63.7% (967/1517). Mean age 
was 55. (SD 14.1), median age was 58 
(SD14.1) and range was 66 years. Mean 
reported duration of diagnosed diabetes 
was 4 years (SD 3.1), median was 5 years 
and range was 45 years. 

The clinical characteristics of the patients 
included in statistical analysis were: type 
1 diabetes 10.5% (160/1517), type 2 di-
abetes 80.6% (1223/1517) and unspec-
ified diabetes 8.9% (134/1517). The fe-
males had more type 2 diabetes at 63.8% 
(780/1223) than their male counterparts, 
36.2% (443/1223). However, there was 
no statistical difference between the fe-
males and the males, p = 0.665; table 
5. The type 2 diabetes patients had suf-
fered more from hypertension 43.7% 
(534/1223) than the type 1 patients 
25.0% (40/160) and this was statistically 
significant, p < 0.001; table 5.

Family history of diabetes was positive in 
51.5% (781/1517) and 48.5% (736/1517) 
reported no family history of diabetes. 
Family history was statistically signifi-
cantly different between the types 1 and 2 
diabetic patients with 53.2% (649/1223) 
of type 2 diabetes having a positive family 
history compared to 40.5% (64/160) of 
the type 1 cohort; table 5.  Of the 160 type 
1 diabetes patients, 89.4% (143/160) 
were on insulin compared to 32.3% 
(395/1223) of the type 2 diabetes pa-
tients. The majority 61.0% (746/1223) of 
the type 2 diabetes patients while 2.6% 
(32/1223) were on both oral hypoglycae-
mics and insulin.

Diabetic retinopathy 
The prevalence of DR was graded based 
on the worst affected eye and the re-
sults are shown in Table 6. Sixty point 
eight per cent (60.8% (922/1517)) of 
all DM patients (type 1, type 2 and type 
unspecified) showed evidence of DR. 
Forty one per cent of patients graded 
(41.0% (623/1517)) had sight threaten-
ing DR. Five point seven per cent (5.7% 
(86/1517)) of all patients were graded as 
having proliferative DR which was distrib-
uted as 3.8% in type 1 diabetics (6/160) 
compared to 5.8% (71/1223) of type 2 di-
abetics (p = <0.001). 

Prevalence of sight threatening DR was 
31.3% (50/160) in type 1 diabetics com-
pared to 43.1% (526/1517) of type 2 (p = 
<0.001). 
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DISCUSSION
The DR screening programme at the 
UTHs meets the World Health Organi-
zation criteria for screening programmes, 
which stipulates that early DR must be 
recognized, acceptable treatment options 
available and recognize DR as an import-
ant public health concern [36]. Efforts 
to increase patient screening   for   DR   
should   accompany efforts to increase 
patient education regarding the disease. 
This is the practice currently at the UTHs. 
Despite efforts to educate people about 
DR in USA in 2012, the national survey 
showed that 73% of adults aged 40 and 
over with DR were unaware of their con-
dition [37]. At the UTHs only 25.7% of 
the participants were not aware of the 
DR challenge. This was particularly so in 
patients with less severe DR, shorter di-
abetes duration, and lack of a recent eye 
examination just as was reported in other 
studies [37]. This shows that eye health 
education and promotion must be an 
ongoing programme. Some studies have 
shown that follow-up rates increase most 
with education. A randomized, controlled 
study in 1999 showed that intensive edu-
cation to an intervention group increased 
follow-up appointment rates to about 
54%, from about 27% [38]. This should 
include the sensitisation and education 
of physicians and nurses dealing with 
DM patients in the medical departments. 
This proved to be very crucial in improv-
ing uptake at the UTHs by setting up a 
DR screening facility at the medical clinic. 
Health promotion was also critical in this 
exercise which further improved the up-
take of the DR screening services.

Current DR screening guidelines recom-
mend a retinal examination of at least 
once per year in type 1 diabetics 5 years af-
ter diagnosis whereas Type 2 diabetes pa-
tients should be examined immediately at 
the time of diagnosis and at least annually 
thereafter. More frequent examinations 
are advised for patients with progressing 
retinopathy [10]. The retinal examination 
should be conducted by an ophthalmol-
ogist, optometrist or a medical licentiate 
in ophthalmology (known as ophthalmic 
medical practitioner (OMP)) who should 
look through a dilated pupil using the indi-
rect or direct ophthalmoscope or slit lamp 
biomicroscopy [10]. This is the practice at 
the UTHs.

Disparities   in   screening   rates   exist   

between   ethnic, socioeconomic, and geo-
graphical groups nationally and in North 
Carolina [39]. A North Carolina survey 
of people with diabetes showed that ap-
proximately 70% of non-Hispanic whites 
and African Americans received eye ex-
aminations in the year before the survey, 
compared to 61% of Native Americans 
and 52% of Hispanics [39]. The study 
did not investigate the details of possible 
disparities among the people seeking DR 
services.

Screening rates also vary by geographic 
location, with rural populations having 
lower rates of screening, likely due to is-
sues with access to care [40]. In this study 
81.5% were from the urban setting and 
18.5% from the rural setting/high density 
areas. Diabetes patients with retinopathy 
who have access to retinopathy screening 
at or near the office of their primary care 
provider may more likely be screened out 
of convenience compared with those who 
are referred to an eye health care special-
ist [41]. This tends to be the case in the 
hospital settings as well were we saw 
that uptake improved by 57% when the 
screening was introduced at the medical 
clinic. Other potential barriers to screen-
ing include financial difficulties and lan-
guage differences [42]. This was not a 
barrier in our case.

Improving screening rates for DR can im-
prove focus for research and inform policy. 
This can also help in enhancing interven-
tions utilized in different communities to 
increase patient and provider awareness, 
collaboration with community-based pro-
grammes and disciplines, using electronic 
medical records and automatic remind-
ers, utilizing mobile diabetes clinics, and 
providing services in multiple languages 
[42]. The University of North Carolina’s 
management of diabetes patients is a 
current example of a health care system 
utilizing electronic medical records, au-
tomatic reminders, and interdisciplinary 
collaboration [18]. The UTHs have to in-
troduce electronic data capture and re-
cords for easy access and to prevent loss 
of records and to promote interdisciplin-
ary collaboration. This should be escalat-
ed to the whole country in order to cap-
ture all DM patients and screen them for 
DR and later store data for planning and 
research purposes.

In   many   locations   around   North   Car-

olina, diabetes patients were seen for ini-
tial eye examinations; retaining these pa-
tients for their follow-up has been a bigger 
challenge [18]. This difficulty in following 
up with patients is not just a USA phe-
nomenon; a study by Keenum et al. based 
largely on an African American popula-
tion in an urban setting, less than 30% 
of the study participants adhered to their 
recommended follow-up ophthalmic ex-
aminations [43]. These patients had ac-
cess to a health care centre housing both 
ophthalmology and primary care physi-
cians in the same building that welcomed 
patients, including those without insur-
ance [43]. Poor compliance was more so 
in younger patients [43]. This is what was 
implemented at the UTHs where a one 
stop DR screening clinic was created were 
patients were attended by the physicians 
and soon after that the ophthalmic team 
took over and conducted a thorough DR 
screening. This collaboration strategy led 
to uptake increase of 57%. 
The strategy also created convenience 
for the patients to be attended to and pa-
tients were not required to make appoint-
ments of being attended at a later date at 
the UTHs EH. 

The fact that this study minimized the ac-
cess barriers to immediate screening and 
aided with scheduling follow-up, suggests 
that additional barriers to DR screening 
can be overcome through more collab-
oration with all the stakeholders dealing 
with DM. More research is needed to 
elucidate factors involved in low uptake 
and follow-up rates. Anecdotal data at the 
UTHs EH showed that only 25.0% of the 
DM patients adhered to the recommend-
ed follow up plans. 

CONCLUSION
A one stop DR screening clinic is fun-
damental in improving the uptake of DR 
services. Cascading screening for DR re-
quires effective strategies such collabora-
tion between the physicians and the oph-
thalmologists within the hospital setting. 
This strategy increased uptake and follow 
up of DR patients at the UTHs by 57%. 
This led to early detection of DR and early 
intervention in case of sight threatening 
DR. Fundus photography improves DR 
screening and retention because screen-
ing will be done by other medical person-
nel and ophthalmologists will grade the 
photos later and come up with manage-
ment plans. 
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RECOMMENDATIONS
Fundus photography telemedicine pro-
vides an alternative strategy for obtaining 
the retinal examination. This method in-
volves a trained photographer taking ret-
inal images and sending them to a remote 
trained reader (typically an ophthalmol-
ogist or DR graders) for interpretation. 
Fundus photography telemedicine has 
been shown to have acceptable sensitiv-
ity and specificity for screening of diabetic 
retinopathy 

compared to in-person screens. It is also 
cost-effective and generally well-liked by 
patients. System alerts can also be used in 
letting primary care providers know when 
eye examinations are due and when they 
have been completed, giving them the op-
portunity to remind and counsel patients. 
Putting up fundus photography across the 
country and training people to capture the 
images for transmission to the DR grading 
centre will prevent patients from travel-
ling long distances to be screened.

One way of implementing tele-medicine 
and tele-screening is by utilisation of the 
training hubs for the Levy Mwanawasa 
Medical University (LMMU). This will en-
hance both training and screening of DM 
patients for DR and the images will be an-
alysed and interpreted from the DR centre 
at LMMU.
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