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Editorial:  Reimagining cataract financing in Uganda
As an ophthalmologist and clinical lecturer at Mbarara 
University of Science and Technology, I am deeply 
committed to transforming eye health in Uganda. My 
academic journey began with earning a medical degree 
and a Master’s in Medicine from Mbarara University, 
followed by a PhD from the London School of Hygiene 
& Tropical Medicine (LSHTM), where I focused my 
research on corneal infections in Uganda. With a strong 
emphasis on anterior segment diseases and public health 
innovation, I have dedicated my career to combating 
preventable blindness and reimagining Uganda’s eye care 
landscape through research, leadership, and advocacy. 
My vision is to create accessible and sustainable solutions 
for the challenges we face, which are substantial.

In Uganda, the need for eye care is immense. With only 
50 ophthalmologists serving a population of 45 million, 
and similar shortages in allied eye health professions, the 
lack of resources is staggering. Of the 1.26 million people 
currently requiring cataract surgery, just 13,500 surgeries 
are performed annually. Financial constraints exacerbate 
the problem—only 10% of those in need can afford the 
procedure, leaving a vast unmet demand.  

To help address this, I founded Dr. Arunga’s Eye 
Hospital (DAEH) as the first social enterprise facility in 
Uganda dedicated to improving eye health. The hospital 
provides quality, affordable eye care to underserved 
communities, ensuring that no patient is turned away 
due to financial constraints. However, operating within 
the current model is challenging. At times, the hospital 
struggles to cover its costs, limiting our ability to invest 
in the future and tackle the broader gap in Uganda’s eye 
care system. Uganda does not have a National Health 
Insurance scheme that is able to minimise out of pocket 
expenditure for the patients.   

Through my journey I have been fortunate enough to 
encounter fantastic colleagues and mentors. One such 
colleague is Dr. Andrew Bastawrous, founder and CEO 
of Peek Vision and Professor of Global Eye Health at 
LSHTM.  A few years ago, we began talking about some 
of my challenges and what needed to change. What if 
there was an innovative solution to the problem – far 
from unique to Uganda – of huge backlogs, patients who 
can’t afford surgery and a system that can’t sustainably 

provide high-quality care? Peek has been at the forefront 
of developing technology-led solutions to support 
eye health programmes at scale.  In many regions Dr 
Bastawrous and his team experience the same issues we 
see in Uganda – even where programmes are successfully 
using Peek’s technology to help them find patients and 
connect them to care, people are unable or unwilling to 
pay and continue to live without sight. What if patients 
could access low-cost capital to enable them life 
changing cataract surgery? Such an approach wouldn’t 
just change lives—it could transform household incomes 
and futures. 

From there, an idea was born! Using Peek’s technology 
and our know-how, we approached Opportunity Bank, who 
are at the cutting edge of providing loans to underserved 
communities and have a fantastic track record of helping 
people in Uganda.  Together, we developed the outline for 
a programme whereby cataract patients can be identified 
in the community then assessed medically at a local 
facility, all using the Peek technology so outcomes can 
be monitored. Those who need straightforward cataract 
surgery but cannot pay upfront are referred to Opportunity 
Bank, who provide the individual with counselling and 
financial literacy training.  Where appropriate, the patient 
or their caregiver will be offered a small loan to cover the 
cost of surgery. 

The programme pilot launched in March 2025 and 
is now underway. Our collective goal is to ensure that 
financial barriers do not prevent access to life-changing 
care. While it is still early days, our aspiration is that this 
model creates a self-sustaining system by connecting 
patients to financial resources, ensuring access to surgery, 
and making our hospital financially sustainable. We have 
dubbed this as a “see now, work and pay later” model. 
While we are at the very early stages, the potential is huge 
and could change the lives of so many families in Uganda. 

These ideas inspire me to keep pushing for a future 
where no one in Uganda is left in the dark due to 
preventable blindness.

Arunga S, Mbarara University of Science and 
Technology, P.O. Box 1410, Mbarara, Uganda. Email: 
arungasimon@gmail.com



Journal of Ophthalmology of Eastern Central and Southern Africa March 2025

2

Barriers to the uptake of eye care services in people with distance and near visual 
impairment in Lusaka: A questionnaire-based study

Gunalan V1, Geedla B2, Marmamula S3

1Optometrist, Vision Care Opticians, Lusaka, Zambia
2Optometrist, Vision Care Eye Hospital, Lusaka, Zambia
3Network Associate Director- Public Health, L V Prasad Eye Institute, Hyderabad, India

Corresponding author: Vaishaali Gunalan, Optometrist, Vision Care Opticians, Lusaka, Zambia, Email:  vaishug13@
gmail.com

ABSTRACT

Objective: To determine the socio-demographic factors associated with the uptake of eye care services among 
individuals with Distance Visual Impairment (DVI) and Near Visual Impairment (NVI).  
Methods: A prospective, questionnaire-based study was conducted at two outpatient clinics located in Lusaka, 
Zambia from August to September 2023. A total of 460 participants aged ≥15 years with presenting distance 
Visual Acuity (VA) <6/12 in their better eye and binocular near VA < N6 were included. The barriers reported by 
the participants were used for the analysis. A Chi-square test was used to find the association between the barriers 
and socio-demographic factors, such as age, gender, education, occupation, and the type of visual impairment.
Results: Among the 460 participants enumerated, 378 (82%) had DVI and 82 (18%) had NVI. In the DVI group, 
the mean (SD) age was 62.6 (16.2) years; 59% were women. Based on VI, 43.9% had mild VI, 38.6% had moderate 
or severe VI, and 14.8% were blind. In the NVI group, the mean age was 53.2 (10.8) years; 72% were women. The 
leading barriers reported in the DVI group were the cost of the treatment (43.4%) and the distance of the services 
(35.7%). Lack of felt need (31.7%), cost of the treatment (22%), inadequacy of hospitals (22%) and the distance of 
the services (20%) were reported as barriers by participants in the NVI group. 
Conclusion: Economic, service and person-related barriers, strongly impact the likelihood of seeking eye care 
services across all age groups, with the elderly being particularly affected.

Key words: Barriers, Eye care, Visual impairment, Lusaka- Zambia, Utilisation

INTRODUCTION

In 2020, the Vision Loss Expert Group estimated that, 
258 million people had mild Distance Vision Impairment 
(DVI), 260 million had moderate DVI, and 34.8 million 
had severe DVI globally1. The leading causes of VI 
were under-corrected refractive error, cataract, age-
related macular degeneration, glaucoma, and diabetic 
retinopathy2. In addition, 510 million people had Near 
Vision Impairment (NVI) due to uncorrected presbyopia1

Lusaka, the capital city of Zambia, has a population of 
approximately three million people, with 86.3% living in 
urban areas and 13.7%, living in rural areas. A 2012 Rapid 
Assessment of Avoidable Blindness study conducted in 
Southern Zambia revealed that approximately 2.3% of the 
population were blind, with 65.1% of cases being avoidable 
(predominantly cataract). The refractive error contributed 
29.2% of VI. The study also found that women were more 
affected than males3. Globally, there has been a noticeable 
increase in the number of people with DVI and NVI, rising 
from 3.92% in 2010 to 4.34% in 2020. This increase in 
VI has been attributed to the following key factors: (a) 
an increased life expectancy, leading to a shift in disease 

burden, as many people live into adulthood; (b) a lack of 
understanding in the provision of eye care services; (c) 
barriers in assessing the eye care service1. Between 2010 
and 2020 the trend in the barriers to the uptake of the 
eye care, has changed from economic and service-related 
barriers to personal barriers4,5. In the region of Lusaka, no 
studies have been conducted to elucidate the utilisation of 
eye care services.

Therefore, this research study aims to identify the 
current barriers to the utilization of eye care services 
among individuals presenting to our clinic with distance 
and near vision impairment in the Lusaka region.

Study definitions 

Visual impairment: Visual impairment is defined as 
presenting Visual Acuity (VA) of <6/12 in the better 
eye. DVI was defined as presenting VA of <6/12, with or 
without N6, for Near Visual Acuity. (NVI) was defined as 
binocular near vision <N6 at the participant’s customary 
working distance in people aged >40 years and those with 
presenting distance VA of 6/12 (0.3 log MAR) or higher 
in the better eye6.
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Barriers: A barrier is defined as “any reason that prevents 
a person who could benefit from spectacles or further 
treatment from accessing eye care services”7.

Person-related barriers: Person-related barriers are any 
reasons that comprise cognitive and emotional factors 
that prevent a person from seeking eye care services, such 
as unaware of the problem, home or traditional treatment, 
no one to escort, and no sufficient time for treatment8. 

Economic or service-related barriers: Economic or 
service-related barriers are any reasons related to the 
service provider or treatment that hinder a person 
from seeking eye care services, such as accessibility, 
affordability, crowding, and long waiting time8.

MATERIALS AND METHODS 

Study settings: This qualitative study, which employed 
a questionnaire-based approach, was conducted by 
optometrists at two outpatient clinics located in Lusaka 
Province, Zambia. Participants attending these clinical 
facilities were eligible for inclusion in the study, provided 
they fulfilled the established study protocol. Data 
collection was carried out between August and September 
2023.

Sample size: A total of 460 participants were selected for 
this study through convenience sampling. Participants 
who utilized our outpatient services for examination 
were recruited based on the study inclusion and exclusion 
criteria and their willingness to participate.

Inclusion and exclusion criteria: the study included 
individuals aged 15 years or older who had distance visual 
acuity worse than or equal to 6/12 (0.3 log MAR) in their 
better eye or binocular near visual acuity less than N6 at 
a customary working distance of 40cm. Participants with 
a presenting visual acuity better than 6/12 or N6 were 
excluded.

Sampling technique: Any participants who aged 15 
years or older were involved in the study employing 
simple random sampling technique, ensuring that each 
participant meeting the given study criteria had an equal 
chance of selection.

Data collection: Each participant underwent a 
comprehensive eye examination that included clinical 
history, refraction, and torch light examination. After the 
examination, the participants were given a questionnaire 
with the list of barriers. They asked to select at least 
three barriers they faced to the uptake of eye care out 
of a list of 18 and rank them from 1 to 3 based on their 
perceived significance. They were allowed to select only 
two barriers from the list if only two barriers applied. The 
questionnaire was administered by a clinical optometrist 
in both study centers. The barriers were categorized 
as Person-related barriers and economic or service-

related barriers to better understand the barriers and the 
suggestions to overcome them.

Storage: The data supporting the findings of this study 
are available in a drive. The dataset is stored in Excel 
format and includes all raw and processed data, organized 
according to the unique research ID number and time 
point.  A data code sheet detailing the variable definitions 
and units of measurement is provided as a supplementary 
file. Data are backed up regularly on secure institutional 
servers. The data set are encrypted, where only the authors 
have the access for them.

Data analysis: Data management and statistical analyses 
were performed using Statistical Package for Social 
Science (IBM Corp. Released in 2013. IBM SPSS 
Statistics for Windows, Version 29.0.1.0 Armonk, NY: 
IBM Corp.). A non-parametric test was used to obtain 
p-values for respective variables, as all the variables 
considered in this study were categorical. The Mann-
Whitney U test was used to find the difference in the mean 
age among the participants in both groups. The Chi-square 
test was used to assess the statistical significance among 
the other categorical variables. statistical significance 
was set at p<0.05.

Ethics approval: The study was approved by the 
Institutional Ethics Committee of the University of 
Hyderabad (UH/IEC/2023/594).  The procedure of the 
study was explained to each participant, and they provided 
informed consent before the eye examination began. The 
research protocol adhered to the tenets of the Declaration 
of Helsinki. 

RESULTS

A total of 471 participants were examined from both study 
centers. Among them, 11 were excluded as they were not 
visually impaired. In the final sample of 460 participants, 
with 378 participants (100% response rate) in the DVI 
group and 82 participants (100% response rate) in the 
NVI group. 

In the DVI group, the mean age was 62.6 years 
(SD=16.2 years) and 224 (59%) were women. Among 
those with DVI, 305 (80.7%) had none to twelve years of 
formal education and 63 (16.7%)  had more than 12 years 
of education. Based on the degree of visual impairment, 
166 (43.9%) had mild VI, 146 (38.6%) had moderate 
or severe VI, and 56 (14.8%) were blind. Skilled labor, 
clerical jobs, and administrative work were performed 
by 94 (24.9%) of participants, 167 (44.2%) were retired 
or engaged in home duties, and 112 (29.6%) were not 
employed. In the NVI group, the mean average age was 
53.2 years (SD= 10.8 years), and 59 (72%) were women 
and 23 (28%) were men. Among those with NVI, 54 
(65.9%) of participants had none to twelve years of formal 
education and 24 (29.3%) had more than twelve years of 
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education. Skilled labor, clerical jobs, and administrative 
work were performed by 46 (56.1%) of participants, 23 

(28.0%) were retired or engaged in home duties, and 12 
(14.6%) were not employed, as outlined in Table 1.

Table 1: Demographic data

Parameters Groups

DVI NVI

Total number of participants (n) 378 82

Age (years)-Mean (SD) 62.6 (16.23) 53.2 (10.80)

Gender n (%)    

   Male 154 (40.7%) 23 (28%)

   Female 224 (59.3%) 59 (72%)

Education level (years)  n (%)    

   0-12 305 (80.7%) 54 (65.9%)

   >12 63 (16.7%) 24 (29.3%)

Occupation n (%)    

   None 112 (29.6%) 12 (14.6%)

   Home duties/Retired 167 (44.2%) 23 (28%)

   Skilled labour/Clerical/Administrative work/      
   Business 94 (24.9%) 46 (56.1%)

Category of visual impairment  n (%)    

   Mild distance VI 166 (43.9%) -

   Moderate and severe distance VI 146 (38.6%) -

   Blindness 56 (14.8%) -

In the DVI group, the most significant barrier to 
availing eye care services was the cost of treatment, 
which was reported by 43.4% of participants, followed by 
the distance of the services. The distance of the services 
was reported as both the second and third common barrier 
for the uptake of eye care services by 35.7% of and 18.5% 
of participants respectively. 

In the NVI group, lack of felt need was the most 
common barrier, with 31.7% of participants reporting that 
they were aware of the problem but did not feel the need 
to seek treatment. The cost of treatment and inadequacy 
of hospitals were reported as additional barriers by 22% 
of participants each. The third most common barrier was 
the distance of services, which was 20.7%, as outlined in 
Table 2.

Table 2: The first three major barriers reported among the participants in DVI and NVI group

Barriers DVI group NVI group

Major 
reported  

barrier n (%)

Second  
barrier
 n (%)

Third  
barrier 
n (%)

Major 
reported  
barrier 
n (%)

Second 
barrier  
n (%)

Third 
barrier  
n (%)

I am unaware of the problem 22 (5.8%) - 3 (0.8%) 18 (22%) 1 (1.2%) 1 (1.2%)

I am aware of the problem  
but my eyes are not yet bad enough to 
seek treatment

48 (12.7%) 12 
(3.2%)

11 
(2.9%)

26 
(31.7%)

2 (7.3%) 4 (4.9%)

The cost of treatment 164 (43.4%) 57 
(15.1%)

57 
(15.1%)

15 
(18.3%)

18 (22%) 8 (9.8%)
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A comparison of the barriers to utilization of services 
with various sociodemographic variables in the DVI 
group revealed a significant difference between the age 
groups (p=0.018) and the utilization of services. There 
was a significant correlation between utilization of eye 

care and the type of occupation (p=<0.001), and categories 
of visual impairment (p=0.033). In addition, participants 
in the DVI group reported more service-related and 
economic barriers than person-related barriers (Table 3). 

Hospital services are not adequate 70 (18.5%) 64 
(16.9%)

37 
(9.8%)

6 (7.3%) 18 (22%) 8 (9.8%)

Distance of services are too far away 28 (7.4%) 135 
(35.7%)

70 
(18.5%)

5 (6.1%) 17 (20.7%) 17 (20.7%)

I have other health priorities 16 (4.2%) 12 
(3.2%)

12 
(3.2%)

3 (3.7%) 5 (6.1%) 2 (2.4%)

No sufficient time to seek treatment 18 (4.8%) 46 
(12.2%)

23 
(6.1%)

4 (4.9%) 12 (14.6%) 16 (19.5%)

Ridicule- E.g. I will be teased if I 
seek treatment,  
cosmetics, discomfort

1 (0.3%) 1 (0.3%) 1 (0.3%) 1 (1.2%) - -

Visual impairment is destiny or God’s 
will

- 2 (0.5%) 2 (0.5%) - - -

I fear my eyesight will get worse with 
treatment

1 (0.3%) 2 (0.5%) 5 (1.3%) 1 (1.2%) 1 (1.2%) -

A family member is restricting me 
from  
accessing services

- - - - - -

Visual impairment is normal with 
aging

3 (0.8%) 21 
(5.6%)

29 
(7.7%)

1 (1.2%) 2 (2.4%) 5 (6.1%)

One eye vision is adequate/need not 
felt

- 2 (0.5%) 10 
(2.6%)

- 1 (1.2%) 1 (1.2%)

No one to escort 1(0.3%) 11 
(2.9%)

17 
(4.5%)

- - 1 (1.2%)

Use of traditional/home remedies - 1 (0.3%) - - - -

Time consuming/waiting time - 1 (0.3%) 2 (0.5%) - - 2 (2.4%)

I am of the problem but thought there 
is no  
treatment or solution

- 2 (0.5%) 6 (1.6%) - - -

Other 2 (0.5%) 2 (0.5%) - - - -

Table 3: Barriers for not utilising eye care services compared with various socio demographic variables and the 
categories of VI among participants with DVI

                                   Distance VI group

 Parameters Person related  
barriers  n (%)

Service & economic 
 related barriers n (%) P-value*

Age group (years)    

   15-29 11 (9.6%) 11 (4.1%)

0.018
   30-49 23 (20%) 33 (12.3%)

   50-69 44 (38.3%) 107 (39.9%)

   70+ 37 (32.2%) 117 (43.6%)
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Gender

   Male 49 (42.6%) 106 (39.7%)
0.576

   Female 66 (57.4%) 162 (60.4%)

Education (years) 

   0-12 86 (77.5%) 222 (84.7%)
0.091

   >12 25 (22.5%) 40 (15.3%)

Occupation

   None 19 (16.5%) 94 (35.7%)

<0.001   Home duties/Retired 58 (50.4%) 110 (41.8%)

   Skilled labor/Clerical/ 
administrative work/ Business 38 (33%) 59(22.4%)

Categories of VI

0.033
   Mild distance VI 59 (53.6%) 106 (41.2%)

   Moderate and severe      
   Distance VI 41 (37.2%) 105 (41%)

Blindness 10 (9.1%) 45 (17.9%)

*Chi Square test

Table 4: Barriers for not utilising eye care services compared with various socio demographic variables among 
participants with NVI

                                                                 Near VI group 

Parameters Person related  
barriers  n (%)

Service & economic 
 related barriers n (%) P-value*

Age group (years)      

   30-49 34 (61.8%) 5 (18.5%)

0.001   50-69 18 (32.7%) 16 (59.3%)

   70+ 3 (5.5%) 5 (18.5%)

Gender    

   Male 16 (29.1%) 8 (29.6%)
0.96

   Female 39 (70.9%) 19 (70.4%)

Education (years)    

   0-12 29 (56.9%) 25 (92.6%)
0.001

   >12 22 (43.1%) 2 (7.4%)

Occupation    

   None 5 (9.3%) 8 (29.6%)

0.009   Home duties/Retired 13 (24.1%) 10 (37.0%)

   Skilled labor/Clerical/ 
Administrative work/ Business 36 (66.7%) 9 (33.3%)

*Chi Square test
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In the NVI group, a comparison of the association 
between various factors and eye care-seeking behavior 
revealed a significant association with age group 
(p=0.001), level of education (p=0.001) and the type 
of occupation (p=0.009). In contrast to the DVI group, 
the participants in the NVI group reported more person-
related barriers (Table 4).

DISCUSSION

In eye care services, barriers such as cost and access 
to eye examinations leave nearly 500 million people, 
particularly in developing countries, without proper care. 
Approximately one-third of this population resides in 
Africa9. The current study investigated the barriers to the 
utilization of eye care services among people with DVI 
and NVI in  Lusaka,  Zambia,  and its association with 
various socio-demographic factors.  

For this purpose, the participants  were divided  into 
two separate groups based on the presenting VI (DVI and 
NVI). In the DVI group, most of the participants didn’t seek 
eye care services due to “service and economic-related 
barriers”.  The cost of the treatment, the distance 
of the eye care facility, and its transportation were 
the major barriers reported in the DVI group. This was 
consistent with previous studies conducted in other 
countries, which showed that financial constraints were 
a significant barrier to accessing eye care services4,5,7,10-13. 

People aged 70 years and over comprised the highest 
proportion (43.6%) of participants to report economic and 
service-related barriers, especially  the cost and distance 
of the eye care facility.  This  could be because they 
are financially dependent due to their age. Supporting 
our finding, several other studies have indicated that 
affordability is a key barrier to accessing eye care 
services14,15. In contrast, a Rapid Assessment of Refractive 
Error survey conducted in Durban concluded that the cost 
of spectacles was among the least concerning barriers 
compared to other factors listed. This difference may be 
attributed to a higher recruitment of female participants 
who were more likely to be confined to home duties rather 
than engaging in outdoor work16. 

The cost of eye care services encompasses not only 
the price of spectacles but also the indirect costs such as 
transportation and living expenses if you need to travel 
far to avail the services. According to a report from the 
national health insurance scheme in 2019, most people in 
Lusaka paid a minimum of USD 1.37 for transportation 
to the nearest eye care facility17.    Individuals confined to 
home duties or those who have retired find it particularly 
challenging to bear these costs. Reducing surgical cost 
and providing transportation incentives have been shown 
to improve cataract surgical coverage and the utilization 
of eye care services18.  

Access to health insurance also plays a vital role in 
the uptake of eye care services. Health insurance phases 
out the immediate financial burden and allows anyone to 

utilize the medical services periodically or when required. 
Research indicates that individuals with health insurance 
are twice as likely to utilize eye care services, resulting 
in improved eye care-seeking behavior19. This trend 
aligns with our current study, where only 20 (4%) of the 
460 participants recruited reported not having any form 
of insurance. On the other hand, in the Ashanti region 
of Ghana, interviews indicated that following financial 
constraints, extended waiting times and overcrowding in 
hospitals represented the second most common barriers to 
accessing healthcare20,21. However, in the current study, 
these factors were reported as the least significant reasons 
(3.2%) for not seeking eye care services. 

In contrast to the DVI group, the participants in the 
NVI group reported the highest proportion of person-
related barriers, with the most common being that their 
eyes were not bad enough to seek treatment,  followed 
by economic and service-related barriers, such as the cost 
of the treatment, hospital inadequacy, and distance of the 
facilities. Lack of felt need was the second most common 
person-related barrier reported in previous studies, 
particularly among those with presbyopia4,7. However, 
a recent study found that people with asymptomatic 
conditions, like glaucoma, often report a lack of felt need 
as a primary barrier22. People with NVI can often manage 
their day-to-day activities with minimal or no adjustments 
and tend to seek treatment only when their condition 
becomes worse  or  they are no longer able to manage 
their daily activities. Such issues could be successfully 
addressed by extensive screening camps to diagnose any 
refractive or ocular condition and create awareness among 
the community about the available eye care services. 

There are a few limitations to our study that restrict the 
generalization of its results. First, we included a higher 
proportion of the urban population and were limited to 
people visiting the eye centers. Second, the sample size 
of the study was not large enough to represent the entire 
population of Lusaka. However, this is the first study to 
be conducted in Lusaka on utilisation of eye care services, 
which can help policymakers, healthcare professionals, and 
other stakeholders with the planning and implementation 
of eye care services. Further research is needed to explore 
eye care-seeking behavior, particularly among the rural 
population.

CONCLUSION

In conclusion, we found that certain barriers present 
significant challenges to accessing eye care services in 
the Lusaka region of Zambia. It is crucial to focus on 
improving the infrastructure and the number of trained 
professionals to address these barriers. Such initiatives 
and improvements can guarantee that eye care services are 
accessible to all individuals within the region. Therefore, 
it is imperative to prioritize the development of a more 
effective and inclusive eye care service delivery model 
that can provide accessible eye care to all those in need.
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ABSTRACT

Objective: To determine the factors associated with the uptake of cataract surgery among adults identified with 
operable cataract in South Western Uganda.
Methods: In a hospital-based cross-sectional study, patients presenting with operable cataract at two large 
tertiary level eye hospitals in south-western Uganda were prospectively consecutively enrolled between, 
October 2020 to January 2021. Operable cataract was defined, as a best-corrected visual acuity equal or less than 
6/60 where the principal cause is cataract. The outcome of interest was undergoing a cataract surgery within 3 
months of diagnosis. In a multivariable logistic regression model, we tested for social demographic and other 
baseline features associated with uptake of a cataract operation.
Results: During the study period, a total of 400 patients with operable cataract were enrolled out of a total 
outpatient attendance of 1692 in the two hospitals (23.6%). The median age was 71 (IQR 65-80, full-range 30-102) 
and 222 (55.5%) were female. Most were married 242 (60.5%), the majority with no formal education 184 (46%). 
The most common occupation was being a peasant 256 (64%). The majority of the patients were household 
heads 285 (71.2%) and a large proportion required an escort to the hospital 384 (87%). Bilateral operable cataract 
was present in 146 (36.5%). Within the study period, the uptake of cataract surgery was 64% 95% CI (59- 68). In 
a multivariable logistic regression model, <50 years (OR 3.0, 95% CI (1.26 – 7.23) P-value = 0.021), female gender 
(OR 1.5, 95% CI (1.04 – 2.34) P-value=0.032) and bilaterally affected eyes (OR 2.95, 95% CI (1.8 – 4.8) P-value 0.001) 
were associated with uptake of cataract surgery.
Conclusion: This study showed that younger patients compared to older ones, females compared to males and 
bilaterally affected patients compared to unilateral were more likely to uptake cataract surgery. This provides 
useful background information for planning improvements in the uptake of cataract services.

Key words: Cataract, Factors associated, Uptake, Gender, Age, Bilateral cataract, Hospital-based

INTRODUCTION

Cataract is clouding of the lens of the eye which prevents 
clear vision.  Although most cases of cataract are related 
to the ageing process, occasionally children can be born 
with the condition, or a cataract may develop after eye 
injuries, inflammation, and some other eye diseases.  
It develops slowly and can affect one or both eyes.  
Symptoms may include faded colours, blurry or double 
vision, halos around light, trouble with bright lights, and 
trouble seeing at night.  Furthermore, there are different 
types of cataract among these are nuclear, cortical and 
Posterior Subscapular (PSC)1. 

Blindness and visual impairment are unequally 
distributed throughout the world and vary with place 
of residence, race, religion, occupation, gender, age, 

socioeconomic status, and literacy levels, accompanied 
by other disabilities such as hearing, walking, cognition, 
self-care, and communication. Cataract distribution 
patterns are more commonly prevalent among older age 
groups and in people residing in developing compared to 
developed countries2. 

According to the world vision report 2019, the 
prevalence of cataract was 65.2 million people amongst 
2.2 billion people with visual impairment worldwide. 
Cataract surgery is one of the most commonly performed 
procedures, offering significant improvement in the 
quality of life for patients of all ages3. 

Cataract blindness is avoidable and surgical 
intervention can effectively restore visual impairment 
in the population.  Socially disadvantaged population 
groups have a higher prevalence of poor uptake of 
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cataract services than their more privileged counterparts, 
primarily due to lower uptake of good quality services.  
For example: across the globe in 2015, women were 
1.21 times more likely than men to be blind or visually 
impaired from cataract4. Gender difference could be due 
to gender-defined social roles, which could be confounded 
by factors like literacy rate, socioeconomic status as well 
as urban-rural differences. Women in countries with 
lower cataract surgical uptake are likely less educated, 
have other domestic responsibilities and are not the main 
earning member of the house, thus having less access to 
eye care as well as other health care services5. 

Despite the gradual rise of cataract surgical uptake 
and cataract surgical coverage in recent years with regard 
to advances in technology, safer practices of procedures 
show that the provision of cataract surgery is the most 
effective option of combating this imbalance in the 
socially disadvantaged groups6. 

Although the prevalence of cataract is high, the services 
available do not match the needs of the people. Several 
studies on factors associated with the barriers of uptake 
of these services have been done; however, few studies 
have assessed the factors that determine the motivation 
and willingness of undergoing cataract surgical services.  

MATERIALS AND METHODS

This was a hospital based cross-sectional study of all 
patients with cataract that presented to Ruharo Eye Centre 
(REC) and Mbarara University and Referral Hospital 
Eye Centre (MURHEC) during the period from October 
2020 to January 2021. MURHEC is a government owned 
tertiary eye unit established in 2013. It provides mostly 
free services and sees about 6,000 - 10,000 patients/year. 
REC is a church-based fee-paying tertiary eye hospital 
founded in the 1960’s. It offers eye care services to about 
20,000 - 25,000 patients/year. Both hospitals are located 
in Mbarara Municipality, South-Western Region, Uganda, 
approximately four hours’ drive from Kampala. The two 
units are about 5km apart and work closely together.

The study included all patients who are greater or 
equal to 18 years of age with operable cataract and who 
provided written consent to participate in the study at 
MURHEC and REC and excluded patients with any 
mental condition that deters them to consent or clearly 
respond to study questions and with ocular comorbidities 
that make them surgically unsuitable like a dense corneal 
scar, retinal detachment with afferent pupillary defects, 
advanced glaucoma, diabetic retinopathy.

All patients had their Visual Acuity (VA) recorded 
with a Snellen (E) chart at 6 meters or counting fingers 
between 5 and 1 meter, then hand movement and 
perception of light. Patients were classified as operable 
cataract blind if their best-corrected visual acuity of less 
than 6/60 (severe visual impairment) where the principal 
cause is cataract. The ophthalmologist used a direct and/
or indirect ophthalmoscope, as well as a slit lamp with 
condensing lens.

Face to face interview was done using pre-tested 
structured questionnaire, which consists of information 
on socio-demographic, ocular and medical history of the 
participants.

After checking completeness and consistency of the 
data; it was coded and entered into EPI info version 
7.2, and then exported into STATA version 15 software 
for analysis. Descriptive and analytical statistics were 
performed for analysis of the entered data. Binary logistic 
regression was used to determine the significance of socio-
demographic factors associated with uptake of operable 
cataract. The strength of association was expressed 
by using an adjusted odds ratio at a 95% confidence 
interval. The model of fitness was assured using 
goodness of fit. A variable with a P-value of less than 
0.05 was considered as statistically significant. Finally, 
the analysed data was organized and presented with tables 
and text form as necessary.

Ethical approval was obtained from the Department of 
Ophthalmology (MUST), Clinical Director of Ruharo Eye 
Centre, Faculty Research and Ethics Committee (MUST) 
and Institutional Ethical Review Committee of Mbarara 
University of Science and Technology After a full 
explanation of the objective of the study, written informed 
consent was obtained from each study participant during 
data collection. The right of discontinuing or refuse 
to participate in the study was informed for all study 
subjects. Confidentiality was maintained by omitting any 
personal identifier. Generally, the study was conducted 
in tenet of the Principle of Declaration of Helsinki. The 
examination was done using tools and drugs usually used 
in routine practice at REC and MURHEC.

RESULTS

A total of 400 participants were consented and enrolled 
in the study between October 2020, to January 2021.  Of 
the 1692 patients that came to MURHEC and REC during 
the study period, 69 and 331 patients were enrolled at 
MURHEC and REC respectively.
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Table 1: Sociodemographic of the participants

Characteristic Overall, (n) (%)
Gender
     Female 222 (55.5)
     Male 178 (44.5)
Age (years) (median = 71, IQR= 65 – 80, full range 30-102)
     <50 36  (9.0)
     50-69 134  (33.5)
     70 or more 230  (57.5)
Districts (median = 53, IQR= 33 – 103, full range 5-494)
     0 - 50 km 147  (36.7)
     50 -100 km 141  (35.3)
     100 -150 km 87  (21.7)
     > 150 km 25  (6.3)
Marital status
     Unmarried a 158  (39.5)
     Married 242  (60.5)
Education level
     None 184  (46.0)
     Primary 174  (43.5)
     Higher education 42  (10.5)
Occupation
     None 66  (16.5)
     Peasant 256  (64.0)
     Others 78  (19.5)
Household size
     0 - 4 125  (31.2)
     5 or more 275  (68.8)
Need for escort to hospital on the appointment day 
     No 52 (13.0)
     Yes 348  (87.0)
Being head of household
     No 115  (28.8)
     Yes 285  (71.2)
Affected eye
     Unilateral 254 (63.5)
     Bilateral 146 (36.5)
Another patient disability
     Yes b 134 (33.5)
     No 266 (66.5)

a Unmarried included single divorced and widowed
b other patient disabilities included, challenges seeing with glasses (1.3%); Hearing disabilities (16.3%); Movement 
disabilities (15.3%); Difficulties in remembering (14.5%); Difficulties in self-care (5.3%); Community ability (3.8%)
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The baseline characteristics of the study participants 
are presented in Table 1.  The participants were 
predominantly aged 50 years and above (91%), with 
slightly more females (56%) than males and with a 
median age of 71 years.  The majority had primary or no 
formal education (90%).  A fairly large proportion was 
married (61%) and with a house occupancy of five or 
more people (69%). The majority had been accompanied 
at the current visit (87%) and (71%) were the heads of 
their families.

The majority (63.5%) of the participant’s presented 
with unilateral eyes with operable cataract compared to 
bilateral and (33.5%) of the patients had other physical 
disabilities.

Among the 222 females in the study, 70% were willing 
to uptake cataract surgery among 120 being the heads of 
the household and compared to 178 males in the study 
with 59% willing to uptake cataract surgery among 165 
being the head of households.    Of 1692 patients that 
attended the two hospitals within the study period, 400 

had operable cataract hence giving an overall prevalence 
of 23.6%.

Overall, of the 400 patients who enrolled with operable 
cataract, 256 took up cataract surgery. This gives an 
overall uptake of cataract surgery of 64% (95% CI: 0.59 – 
0.68), with no significant disparities across sites.

In a bivariable analysis as shown in Table 2, the 
factors significantly associated with uptake of cataract 
surgery were; age < 50 years, female gender, need for 
an escort to hospital on the appointment day, those with 
bilaterally affected eyes, individuals with peasant and 
professional occupations and those married, P-value < 0.2 
were considered for multivariate analysis.

After adjusting for confounders, the final model had; 
Age < 50 years (aOR=3.0, 95% CI: 1.26 – 7.23, P-value 
0.0102). Being female (aOR = 1.5, 95% CI: 1.04 - 2.34, 
P-value 0.032) and having bilateral cataract (aOR = 2.95, 
95% CI: 1.8 – 4.8, P-value 0.001), P-value <0.05 were the 
factors significantly associated with the uptake of cataract 
surgery.

Table 2: Factors associated with uptake of cataract surgery among operable cataract (N=400)

Variable Univariate analysis Multivariate analysis
Crude Ora (95% CI) P-value Adjusted Orb (95% CI) P-value

Age categories (years)
     50 -  69 1.0 0.045 1.0 0.0102
     < 50 2.6 (1.00 -5.24) 3.0 (1.26 – 7.23)
     > 70 1.5 (0.98 -2.35) 1.6 (0.97 – 2.6)
Gender
     Male 1.0 0.062 1.0 0.032
     Female 1.5 (0.98 - 2.23) 1.5 (1.04 – 2.34)
Need for escort to hospital 
on the appointment day 
     No 1.0 0.024 1.0 0.212
     Yes 1.95 (1.1 – 3.5) 1.5 (0.8 – 2.9)
Affected eyes
     Unilateral 1.0 0.0001 1.0 0.001
     Bilateral 2.97 (1.8 – 4.7) 2.95 (1.8 – 4.8)
Marital status
     Unmarried 1.0 0.093 1.0 0.392
     Married 0.7 (0.5 – 1.1) 0.8 (0.48 – 1.33)
Occupation 
     None 1.0 0.177 1.0 0.661
     Peasant 0.9 (0.5 – 1.6) 1.1 (0.57 – 2.0)
     Others 0.6 (0.3 – 1.1) 0.8 (0.36 – 1.9)
Distance (kilometres)
     0 – 50 1.0 0.487
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     50 – 100 1.4 (0.9 – 2.3) 
     100-150 1.3 (0.76 – 2.3)
     >150 1.4 (0.6 – 3.6)
Education level
     None 1.0 0.469
     Primary 0.87 (0.6 - 1.3)
     Higher education 1.3 (0.7 – 2.8)
House hold size 
     0 – 4 1.0 1.0
     5 or more 1.0 (0.64 – 1.6)
Being head of house hold
     Yes 1.0 0.890
     No 0.97 (0.62– 1.52)
Other patient disability
     No 1.0 0.698
     Yes 0.92 (0.6 – 1.41)

Legend 
aAll crude estimates were adjusted for age and sex
bFinal predictive model adjusted for age and sex

DISCUSSION

In this study, about 23.6% of participants had operable 
cataracts.  This finding was much lower than other 
hospital-based studies, from our literature search on the 
prevalence of operable cataract, we found that a large 
number of hospital-based studies recruited patients with 
any lens opacity regardless of their visual impairment, 
giving a general dissimilar prevalence of operable 
cataract. 

However, other hospital-based studies in sub Saharan 
African showed a higher prevalence of operable cataracts 
reported in Malawi by Sherwin et al7 (52.8%), in Ethiopia 
by Mengistu et al8 (57%), Wale et al9  and Tegegn et 
al10 (49.5%). In these studies, all patients with any lens 
opacity regardless of its impact on vision were included 
contrasting our study where we recruited only patients 
with vision-impairing lens opacities.  Our case definition 
was a patient with vision equal to and below 6/60.

In comparison with the high-income countries, Gupta 
et al11 reported lower prevalence (9.2%) in Singapore and 
(1.92%) in Los Angelis12.  This was expected considering 
these countries are quite developed with advanced 
cataract surgical services where they operate mostly on 
incidence cases, contrasting to our set up where we are 
still operating on the large backlog of operable cataracts.

The overall proportion of uptake of cataract surgery 
among patients with the operable cataract was 64%.  
From our literature search on the proportions of uptake of 
operable cataract, we found few hospital-based studies, 

most of the studies done were community and population-
based studies, the hospital-based studies recruited 
patients with any lens opacity regardless of their visual 
impairment, giving a general dissimilar proportion of 
uptake of operable cataract.

A study done in Kenya reported a similar proportion of 
uptake of cataract surgery (58.6%). This was comparable 
to our study due to the fact that the majority of patients 
who up took cataract surgery were younger aged, 
breadwinners with high visual and occupational needs13.

This study had a relatively higher uptake compared 
to other studies in sub Saharan Africa.  For example, 
one study from Ghana reported uptake of 48.5%14, in 
Madagascar 24.6%1415 and in Tanzania 24.4%16.  This 
was clearly due to the fact that these studies enrolled 
patients aged 50 years and above, contrasting to our study 
where we enrolled all patients aged 18 years and above.  
As we have already noted above, younger aged patients 
are more willing to uptake cataract surgery due to their 
need for better vision for daily routine activities therefore 
a higher proportion of cataract surgical uptake.

This study found that the most important factors 
associated with the uptake of cataract surgery were aged 
less than 50 years, female gender and bilaterality of the 
cataract.

We found, those aged less than 50 years were three 
times more likely to uptake cataract surgery, than those 
above 50 years.  This was similar to other studies in 
sub Saharan Africa, reported in Kenya12 and Nigeria by 
Abubakar et al17 with higher uptake of cataract surgery 
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among the lower aged group (below 50 years) compared 
to the higher aged group (above 70 years).  This was 
probably due to the visual functional needs desired among 
the younger age group for their occupational needs as 
they are the main breadwinners of the family than the 
older aged group.

In our study, females were one and a half times more 
likely to uptake cataract surgery compared to males and 
the majority being the heads of the household, this was 
similar to studies done in Ethiopia by Mehari et al18 and 
in Nigeria by Kurawa et al19. This may be due to the fact 
that the majority of females who up took cataract surgery 
were heads of the household which might have influenced 
the decision-making for the uptake of cataract surgery in 
these studies.

However, compared to many studies in sub-Saharan 
Africa, male patients showed to have a higher proportionate 
of uptake compared to females.  For example, in Nigeria 
Abubakar et al17 and Geneau et al20 in Tanzania this may 
have been due to the fact that the majority of males were 
heads of households and involved in the decision-making 
for the uptake of cataract surgery in these studies.

In this study, patients who had bilateral cataracts were 
three times more likely to uptake surgery than those 
who had unilateral cataracts. This was similarly seen 
in studies done in Malawi by Msamati et al21 at Queen 
Elizabeth Central Hospital, in Nigeria18 and India by 
Sobti et al22. This was due to the fact that the patients 
were more encouraged to seek cataract surgical treatment 
in the absence of a good eye (functional vision).  Our 
observation is that compared to people with unilateral 
visual impairment, people with bilateral operable cataract 
are more motivated to have at least one of their eyes done 
so that they regain their vision.

Conclusion

The overall prevalence of operable cataract among 
patients seen at MURHEC and REC is low (23.6%).  The 
proportion of uptake of cataract surgery among patients 
with operable cataract at MURHEC and REC was high 
(64%).  Factors associated with the uptake of cataract 
surgery among patients with operable cataract were being 
less than 50 years of age, female gender, bilaterality of 
the cataract.
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ABSTRACT

Backgroud: Ocular involvement in haematological malignancy may profoundly affect the visual outcome of 
survivors, although little about this is known in our setting. Haematological malignancies include lymphoma, 
leukemia, and multiple myeloma. Ocular manifestations may be the initial diagnostic symptoms or the earliest 
identifiers for relapse or progression of haematological malignancies. Ocular involvement can result from direct 
malignant infiltration or indirect sequel of haematological cellular derangement. 
Objective: This study aims to determine the burden of ophthalmic manifestations, describe the manifestations 
and the factors associated with haematological malignancies among patients attending Muhimbili National 
Hospital (MNH) and Ocean Road Cancer Institute (ORCI) in Dar es Salaam.
Methods: Hospital-based cross-sectional study at MNH and ORCI from June 2021 to January 2022. Patients who 
met the inclusion criteria were recruited consecutively. Data analysis was done with SPSS version 23. 
Results: A total of 99 patients with haematological malignancies were recruited, 61.6% were males. The age 
range was 2 to 77 years with a mean age of 29 years. Two-thirds (61.6%) of the participants had ophthalmic 
manifestations. Posterior segment manifestations were the most common with roth spots (31.1%) and 
intraretinal haemorrhage (21.0%) as the most frequent presentations. Vision-threatening manifestations such 
as sub-hyaloid haemorrhage and optic nerve swelling were present in 6.7% and 11.1% of patients respectively. 
Direct infiltration was present in 15.15% of the patients. Low haemoglobin level was the statistically significant 
factor associated with ocular involvement among the study participants.
Conclusion: The prevalence of ophthalmic manifestations of haematological malignancies at MNH and ORCI 
was significantly high.  Roth spots and intraretinal haemorrhages were the most common manifestations. Direct 
malignant ocular infiltrations were present in a few patients. Patients with haemoglobin level of 8g/dl or less had 
four times increased odds of having ocular manifestations. A comprehensive ophthalmic exam needs to be done 
for all patients with haematological malignancies for early detection and intervention. 

Key words: Ocular manifestation, Leukemia, Lymphoma, Multiple myeloma

INTRODUCTION

Haematological malignancies are cancers that originate 
in the blood-forming tissues which are the bone marrow 
and lymphoid tissue. They account for 6.5% of all cancers 
globally, with 25% of the burden in sub-Saharan Africa1. 
Haematological malignancies account for 10% of the 
malignancies diagnosed in sub–Saharan Africa2. They 
are mainly classified into three types which are leukemia, 
lymphoma, and multiple myeloma3. Non-Hodgkin’s 
lymphoma is the most common haematological 
malignancy in western Tanzania and sub-Saharan 
Africa1,4. 

Ocular manifestations of haematological malignancies 
are features that occur in any part of the eye as a result of 
haematological malignancy and may be caused by direct 
malignant infiltration, or as a result of haematological 

cellular derangements. They may be the initial presenting 
symptoms of haematological malignancies or the first 
site for detection of disease relapse. The prognostic 
significance of ocular manifestation of haematological 
malignancy is important as it may signify involvement 
of the central nervous system5. The global prevalence of 
ocular manifestations among patients with haematological 
malignancies ranges from 6 to 90%, with majority of 
affected individuals in developing countries6,7. 

Different types of haematological malignancies may 
present with similar haematological derangements. It is 
postulated that in cases of acute myeloid leukemia and 
acute lymphoid leukemia, anaemia, thrombocytopenia, and 
leukocytosis may be the factors predicting the occurrence 
of ocular manifestations5,8. There is a paucity of information 
on the relationship between haematological malignancies 
and ocular manifestations in sub-Saharan Africa. 
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This study aimed to assess the proportion, 
clinical manifestations, and factors associated with 
haematological malignancies at Muhimbili National 
Hospital, Haematology and Ophthalmology Units and 
Ocean Road Cancer Institute in urban Tanzania. 

MATERIALS AND METHODS

Study design and setting:  This was a hospital-based 
cross-sectional study, conducted for a period of 7 months 
from June 2021 to January 2022 at two tertiary hospitals, 
Muhimbili National Hospital Haemato-oncology and 
Ophthalmology Units and Ocean Road Cancer Institute, 
Haemato-oncology Unit in Dar es Salaam, Tanzania.

Inclusion criteria:  A consecutive sampling technique was 
used to recruit participants with a confirmed diagnosis of 
haematological malignancy before initiation of treatment. 

Exclusion criteria: Patients with comorbidities such 
as HIV, diabetes mellitus, hypertension, and other 
malignancies were excluded as these diseases may 
have overlapping ophthalmic manifestations with 
haematological malignancies.  Patients with dense 
cataracts that may have precluded posterior segment 
examination were also excluded.

Sample size:  The minimum estimated sample size was 
98 and it was calculated using the sample size calculation 
formula for finite population. The study population size 
which was used for calculation was 154, obtained from 
the 2020 oncology registry and a proportion of ophthalmic 
manifestations of 77.7% from a study done in Nigeria in 
2010 with a marginal error of 5%9.  

Data collection procedure:  Data was collected using a 
researcher-administered questionnaire at the haemato-
oncology clinics and wards. For children aged 6 years 
and above, written assent was obtained in addition to 
informed consent from their parents. For children of less 
than 6 years of age, very sick adults and adult patients, 
informed written consent was obtained from their parents 
or guardians, caretakers and the patients respectively. 
Interviews were carried out by the principal investigator 
to obtain the patients’ demographic data. Information 
on the particular malignancy including haematological 
parameters, bone marrow aspiration cytology results, and 
biopsy results were obtained from the patients’ files. 

The ocular examination included a visual acuity 
assessment followed by ophthalmic examinations of the 
external and anterior segment which were performed 
using a torch and portable slit lamp biomicroscope. An 
indirect ophthalmoscopy examination was performed 
using an overhead indirect ophthalmoscope with a 20D 
lens after pupillary dilatation with 1% tropicamide 
eye drops. All data was collected and recorded using a 
pretested questionnaire. 

Data analysis:  Data was analyzed using the Statistical 
Package for Social Science (SPSS) version 23. 
Frequency distribution tables for demographic data, type 
of malignancy and type of ophthalmic manifestations 
were generated. The chi-squared test was used to assess 
the associations present, with a p-value of less than 
0.05 used as a maximum marginal error of statistically 
significant associations. Logistic regression analysis 
assessed the independent associated factors of ophthalmic 
manifestations.  

Ethical consideration:  Ethical approval was obtained from 
the Muhimbili University of Health and Allied Sciences, 
(MUHAS) institution review board. The permission to 
conduct the study was obtained from the Research and 
Publication Department of Muhimbili National Hospital 
and Ocean Road Cancer Institute. 

RESULTS

A total of 99 patients diagnosed with haematological 
malignancies were enrolled in the study.  Majority of the 
patients were males (61.6%), with a male to female ratio 
of 1.6:1. The majority (64.7%) of patients were adults 
with a median age of 29 years, (Table 1). 

Table 1:  Demographic characteristics of the study 
participants (N= 99)

Characteristic Frequency

No. (%)

Sex 

   Male 61 61.6

   Female 38 38.4

Age (years)

   0-17 35 35.4

  ≥18 64 64.7

  Median (Range) 29 (4, 77)

Level of education 

   Nonformal   6  6.1

   Pre-school   9  9.1

   Primary 33 33.3

   Secondary 20 20.2

   College 31 31.3

Occupation 

   Employed 32 32.2

   Self-employed 25 25.3

   No job 42 42.4
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Table 2: Clinical characteristics of the study participants 
(N=99)

Characteristic Frequency
No. (%)

Type of haematological 
malignancy
   ALL 26 26.3
   AML 34 34.3
   CML 12 12.1
   HL   2   2.0
   NHL 11 11.1
   MM/Plasmacytoma 14 14.1
Total WBC count(×109/L)
  ≤3 18 18.2
  4-11 31 31.3
  >11 50 50.5
Platelet level(×109/L)
  <150 67 67.7
  150-450 26 26.3
  >450   6   6.1
RBC(×1012/L)
  <4 73 73.7
  4-6 26 26.3
Haemoglobin level(g/dl)
  ≤8 66 66.7
  8.1-11 23 23.2
  >11 10 10.1

AML=Acute Myeloid Leukemia, ALL=Acute 
Lymphoblastic Leukemia, CML=Chronic Myeloid 
Leukemia, HL=Hodgkin Lymphoma. NHL=Non-
Hodgkin lymphoma. MM= Multiple Myeloma

Acute myeloid leukemia was the most common 
haematological malignancy (34.3%). Half (50.5%) of the 
patients had a leukocytosis (WBC count > than 11×109/L), 
two-thirds (67.7%) of patients had thrombocytopenia 
(platelet count <150 x109/L) and most of the patients 
(66.7%) had anaemia (haemoglobin level of less or equal to 
8g/dl), (Table 2). The proportion of ocular manifestations 

among patients with haematological malignancy at 
Muhimbili National Hospital and Ocean Road Cancer 
institute was 61.62% of the participant (Figure 1). 

Figure 1: Proportion of ophthalmic manifestations 
among patients with haematological malignancies at 
MNH and ORCI (N=99)

Value

Value

Have ophthalmic 
manifestations

No ophthalmic 
manifestations

Majority (75.90%) of the patients had normal 
presenting visual acuity of 6/18 or better in the better eye 
while 7% were blind with a visual acuity less than 3/60 
according to the WHO classification of vision (Figure 2).

Figure 2: Presenting visual acuity among patients with 
haematological malignancies  (N=99)

75.90%

7.10%
8.10%

9.10%

> 6/18 – 6/60 < 6/60 – 3/60 < 3/60> 6/18
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Table 3: Ocular manifestations among patients with haematological malignancies (N=99)

Group Manifestations No. (%)
Ocular adnexa and anterior segment manifestations* Proptosis 10 10.10

Periorbital edema 14 14.10
Ptosis 5 5.10
Corneal ulcers 2 2.02
Subconjunctival haemorrhage 21 21.20
Chemosis 6 6.06
Cells/Flare 2 2.02
Pseudohypoyon 2 2.02
Hyphema 2 2.02
Iris nodule 1 1.01

Posterior segment*
Vitreous haemorrhage 4 4.04
Optic nerve swelling 11 11.11
Retinal infiltrates 15 15.15
Subhyaloid haemorrhage 8 8.08
Intraretinal haemorrhage 25 25.25
Subretinal haemorrhage 3 3.03
Roth spot 37 37.37
Retinal detachment 2 2.02
CRVO 3 3.03
Cotton wool 9 9.09
Optic atrophy 2 2.02

 *Multiple responses for the variable, percentage do not add to hundred
CRVO=Central Retinal Vascular Occlusion

Ocular adnexa and anterior segment manifestation were 
present in 28.28%, where subconjunctival haemorrhage 
and periorbital edema were the most common features. 
Posterior segment manifestations were the commonest, 
present in 56.57% of patients. The frequently seen 

manifestations were the roth spots followed by intraretinal 
haemorrhage. Primary haematological malignancy 
infiltrates including optic nerve involvement and retinal 
infiltrates were present in 9.2% and 12.6% respectively 
(Table 3).

Table 4: Distribution of ophthalmic manifestations among patients with haematological malignancies at MNH and 
ORCI by demographic and clinical characteristics (N=99)

Characteristic Ophthalmic manifestations P-value
Frequency 

Yes No  
Total No. (%) No. (%)  

Sex
   Male 61 (61.6) 38 (62.3) 23 (37.7) 0.86
   Female 38 (38.4) 23 (60.5) 15 (39.5)
Age (years)
  ≤17 (Paediatric) 35 (35.4) 19 (54.3) 16 (45.7) 0.267
  18+ (Adults) 64 (64.6) 42 (65.6) 22 (34.4)
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AML_CML
   Yes 46 (46.5) 34 (73.9) 12 (26.1) 0.019
   No 53 (53.5) 27 (50.9) 26 (49.1)
MM
   Yes 14 (14.1) 8 (57.1) 6 (42.7) 0.71
   No 85 (85.9) 53 (62.4) 32 (37.7)
NHL
   Yes 11 (11.1) 4 (36.4) 7 (63.6) 0.099*
   No 88 (88.9) 57 (64.8) 31 (35.2)
HL
   Yes 2 (2.0) 0 (0) 2 (100) 0.145*
   No 97 (98.0) 61 (62.9) 36 (37.1)
WBC (×109/L)
   ≤3 31 (31.3) 17 (54.8) 14 (45.2) 0.02
   4-11 18 (18.2) 7 (38.9) 11 (61.1)
   >11 50 (50.1) 37 (74.0) 13 (26.0)
PLT (×109/L)
   <150 67 (67.7) 45 (67.2) 22 (32.8) 0.186*
   150-450 26 (26.3) 12 (46.2) 14 (53.9)
   >450 6 (6.1) 4 (66.7) 2 (33.3)
RBC (×1012/L)
   <4 73 (73.7) 50 (68.5) 23 (31.5) 0.018
   4-6 26 (26.3) 11 (42.3) 15 (57.7)
HB (g/dl)
≤8 66 (66.7) 53 (80.3) 13 (19.7) <0.001*
8.1-11 23 (23.2) 5 (21.7) 18 (78.3)
>11 10 (10.1) 3 (30.0) 7 (70.0)

*p-value from Fisher’s exact test
AML=Acute Myeloid Leukemia, ALL=Acute Lymphoblastic Leukemia, CML=Chronic Myeloid Leukemia, 
HL=Hodgkin Lymphoma. NHL=Non-Hodgkin Lymphoma. MM= Multiple Myeloma

The proportion of ophthalmic manifestations among 
patients with haematological malignancies at MNH 
and ORCI was 61.62%. Manifestations were more 

common among males, patients with myeloid leukemia, 
leukocytosis and low haemoglobin levels. (Table 4).

Table 5: Logistic regression analysis to assess factors associated with ophthalmic manifestations in patients with 
haematological malignancies at MNH and ORCI (N=99) 

Characteristic Ophthalmic 
manifestations

Crude OR 
(95%CI)

P-value Adjusted OR 
(95% CI)

P-value

Total Yes 
Sex 
   Male 61 (61.6) 38 (62.3) 1.03 (0.74-1.42) 0.86 1.07 (0.80-1.42) 0.64
   Female 38 (38.4) 23 (60.5) Ref Ref 
Age (years)
  ≤17 (Paediatric) 35 (35.4) 19 (54.3) Ref Ref 
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  18+ (Adults) 64 (64.6) 42 (65.6) 1.21 (0.85-1.72) 0.29 1.02 (0.73-1.43) 0.91
Level of education 
   None/ Primary 20 (31.3) 15 (75.0) 1.39 (0.79-2.46) 0.25 -
   Secondary 13 (20.3) 7 (53.9) Ref 
   College 31 (48.4) 20 (64.5) 1.20 (0.68-2.12) 0.54 -
Occupation 
   Employed 32 (32.3) 22 (68.8) 1.25 (0.87-1.80) 0.22 -
   Self-employed 25 (25.3) 16 (64.0) 1.17 (0.78-1.75) 0.45
   No job 42 (42.4) 23 (54.8) Ref 
 Acute leukemia
   Yes 33 (33.3) 26 (78.8) 1.49 (1.11-1.98) 0.01 1.05 (0.76-1.44) 0.77
   No 66 (66.7) 35 (53.0) Ref Ref 
MM
   Yes 23 (23.2) 15 (65.2) 1.08 (0.76-1.53) 0.68
   No 76 (76.8) 46 (60.5) Ref -
NHL
   Yes 26 (26.3) 9 (34.6) Ref Ref 
   No 73 (73.7) 52 (71.2) 2.06 (1.19-3.57) 0.01 1.42 (0.81-2.50) 0.22
HL
   Yes 2 (2.0) 0 (0) IND
   No 97 (98.0) 61 (62.9)
WBC (×109/L)
   0-3 31 (31.3) 17 (54.8) 1.41 (0.73-2.74) 0.31 Ref 
   4-11 18 (18.2) 7 (38.9) Ref 1.47 (0.82-2.66) 0.20
   >11 50 (50.1) 37 (74.0) 1.90 (1.04-3.48) 0.04 1.19 (0.69-2.06) 0.54
PLT (×109/L)
   <150 67 (67.7) 45 (67.2) 1.46 (0.93-2.28) 0.10 1.05 (0.69-1.61) 0.81
   150-450 26 (26.3) 12 (46.2) Ref Ref 
   >450 6 (6.1) 4 (66.7) 1.44 (0.71-2.92) 0.31 1.72 (0.89-3.32) 0.11
RBC (×1012/L)
   <4 73 (73.7) 50 (68.5) 1.62 (1.01-2.61) 0.05 Ref 
   4-6 26 (26.3) 11 (42.3) Ref 1.22 (0.76-1.96) 0.41
HB (g/dl)
   ≤8 66 (66.7) 53 (80.3) 2.68 (1.03-6.98) 0.04 3.18 (1.08-9.36) 0.04
   8.1-11 23 (23.2) 5 (21.7) 0.72 (0.21-2.48) 0.61 0.84 (0.23-3.10) 0.80
   >11 10 (10.1) 3 (30.0) Ref Ref 

Note: All associations with p-value<0.20 in bivariate analysis plus age and sex were considered in multivariable analysis
 IND=Indeterminate;  AML=Acute Myeloid Leukemia; ALL=Acute Lymphoblastic Leukemia; CML=Chronic Myeloid 
Leukemia; HL=Hodgkin Lymphoma’ NHL=Non-Hodgkin Lymphoma; MM= Multiple Myeloma

In multivariate analysis, only haemoglobin level 
remained as an independent associated factor for the 
development of ophthalmological manifestation of 
haematological malignancy. Patients with haemoglobin 

levels of less than 8g/dl had 3.18 times increased odds 
(95%: 1.08-9.36) of having ophthalmic manifestation 
(Table 4).
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DISCUSSION

This study focused on the prevalence, clinical presentation, 
and factors associated with haematological malignancies 
at two tertiary hospitals in urban Tanzania. 

The prevalence of ocular manifestations of 
haematological malignancy in this study was high, 
relatively similar to the study done by Ilo et al in Nigeria10. 
The similarity to the findings of the Nigerian study may 
be accounted for by limited accessibility to haemato-
oncological centers in Africa where patients usually 
seek health care services when the stages of disease are 
advanced with infiltration of different structures and 
significant haematological derangement that leads to 
ocular manifestations. The prevalence in this study was 
significantly higher than that found in India11. This may be 
accounted for by the availability of better health services 
and good health-seeking routine which aid early diagnosis 
of the disease before having ocular manifestation. 

Visual impairment which is defined by visual acuity 
worse than 6/18 in the better eye according to WHO was 
present in nearly a quarter of the participants at (24.1%). 
This was higher than in a study carried out in India which 
found a (13.7%) prevalence11. This difference is because 
the Indian study included both newly diagnosed patients 
as well as patients who were already on treatment, 
unlike this study which included only newly diagnosed 
patients who had not started treatment. Treatment for 
the malignancies may cure some ocular manifestations 
leading to them not being identified during examination 
of the patients11. Vision threatening manifestations like 
optic nerve involvement, vitreous haemorrhage, retinal 
detachment and retinal vein occlusion were present in 
some participants in this study. 

The most frequent anterior segment manifestation was 
subconjunctival haemorrhage. These results were similar 
to the findings in the study done by Eze et al9 in Nigeria. 
The occurrence of subconjunctival haemorrhage may be 
attributed to low platelet count which causes coagulation 
dysfunction, hence leading into haemorrhage. Two-
thirds of the participants in this study had a platelet 
count of less than 150×109/L, which puts them at a high 
risk for subconjunctival haemorrhage. Subconjunctival 
haemorrhage poses a psychological concern to the 
patients and its presence calls for a thorough evaluation 
of the underlying condition.

Posterior segment manifestations occurred more 
frequently than anterior segment features, with roth 
spots and intraretinal haemorrhage as the most common 
findings. This is similar to the findings in the study done 
by Renu et al11 in India. The similarity may be due to the 
haematological cellular derangement in which damage of 
the blood vessels that leads into increased permeability and 
haemorrhages resulting into platelet aggregation causing 
roth spots. The presence of intraretinal haemorrhage 
may be sight-threatening depending on the location and 

severity. Follow-up is required as the observation of 
posterior segment manifestations may help in monitoring 
response to treatment because direct visualization of 
the malignant infiltration is possible during ocular 
examination.

Sight-threatening manifestations of retinal infiltrate 
and optic nerve involvement were present in a few of 
patients, (15.15%)12. This proportion was higher than that 
reported by Soman and Koshy in India13,14. The difference 
may be due to participants’ late presentation to the hospital 
with infiltration of ocular structures in the current study. 
However, the Indian study also included patients who 
were already on treatment whose infiltration may have 
resolved by the time of ocular assessment. Chorio-retinal 
and optic nerve malignant infiltrates are observed in the 
end-stage of the disease and when the central nervous 
system is involved hence predicting a poor prognosis12.15. 

Haemoglobin levels of less than or equal to 8g/dl 
were the statistically significant factors associated with 
the presence of ocular manifestations. This was similar to 
the findings in the studies by Soman and Renu in India, 
where a low haemoglobin level of less than (7.35g/dl) 
was significantly associated with the occurrence of ocular 
manifestations11,13. A low level of haemoglobin leads to 
retinal hypoxia resulting in vascular dilatation, edema 
and haemorrhages. Low platelet counts further worsens 
the anaemia due to poor coagulation and haemorrhage. 
Early blood transfusion may be paramount to altering the 
pathogenesis16.

Limitations

The study was limited by small sample size due to its 
relatively uncommon occurrence per year, a longer 
duration study needs to be done to get a bigger sample 
size. Being a hospital-based study may also limit 
generalization to the general population who have not 
come to the hospital. 

Conclusions and recommendations

The proportion of ocular manifestations of haematological 
malignancies at MNH and ORCI is significantly high. 
Posterior segment manifestations were more frequent 
than anterior segment manifestations with intraretinal 
haemorrhage and roth spots as the most common 
manifestations. Sight-threatening complications such 
as sub-hyaloid haemorrhage retinal detachment, optic 
nerve swelling and optic atrophy were present in some 
patients. Lower level of haemoglobin increases the 
odds of occurrence of ophthalmic manifestations of 
haematological malignancies. 

A comprehensive ophthalmic examination needs to 
be included in the evaluation protocol of patients with 
haematological malignancies for early detection and 
management of sight-threatening manifestations. More 
follow up studies need to be done to track the changes 
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with patients on treatment and to assess its association 
with patients’ survival.
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ABSTRACT

Background: A needs assessment was undertaken in Tanzania to identify what problems People With Diabetes 
(PWD) and their Health Care Workers (HCW) were facing, as preparation for a theory- and evidence-based 
intervention. In Tanzania only 1 out of 99 people with diabetes achieve good glycaemic control and Diabetic 
Retinopathy (DR) is common and the leading cause of preventable adult blindness. 
Objective: The focus of the program was on improving self-management. 
Methods: Intervention mapping was used to plan, develop, implement and evaluate a theory- and evidence-
based screening program for DR to prevent avoidable blindness. 
Results: HCW demonstrated a poor knowledge of DR, treatment and the need for annual screening. Dietary 
knowledge of HCW was poor and PWD did not rate them as good communicators. HCW understood the rational 
for PWD to take regular exercise but failed to recommend socially acceptable means of achieving this. HCW 
recognised that mental health issues such as anxiety and depression were hindering self-management and 
prevention of related complications and identified poverty as a key factor for PWD failing to undertake treatment 
regimens and self-manage their diabetes. Costs and a lack of resources was preventing good diabetes control. 
HCW recognised the need for diabetes training and resources with which to educate PWD. 
Conclusion: The study highlighted the need for primary prevention of diabetes, with basic training for primary 
care focused on practical, local, and indigenous health challenges.

Key words: Diabetes, Diabetic retinopathy, Screening, Intervention mapping, Self-management

INTRODUCTION

A ‘needs assessment’ was undertaken to identify what 
problems People With Diabetes (PWD) and their Health 
Care Workers (HCW) were facing. The health intervention 
program based on the Intervention Mapping (IM) protocol 
was adopted to plan, develop, implement, and evaluate a 
theory and evidence-based screening program for Diabetic 
Retinopathy (DR), to prevent avoidable blindness1.  

As a non-communicable disease, Diabetes Mellitus 
(DM) is a metabolic disorder causing hyperglycaemia 
and resulting in microvascular and macrovascular 
complications2. Sub-Saharan Africa (SSA) is projected 
to carry the largest burden of diabetes (34.2 million) 
by 2030. It is estimated by the International Diabetes 
Federation in 2021 that diabetes prevalence was 10.3%, 
and it is thought that two thirds of people with diabetes 
are undiagnosed3.  

Complications of diabetes:  Living well and staying 
healthy with diabetes requires that PWD effectively self-
manage their condition to achieve good glycaemic and 
blood pressure control thus limiting complications2. In 
Tanzania only 1 out of 99 people with type-2 diabetes 

achieve good glycaemic control4; home and hospital 
glucose monitoring are not routinely available, neither 
is costly insulin. Diabetic Retinopathy (DR) is the most 
common microvascular complication and the leading 
cause of preventable adult blindness3,5. Microvascular 
complications of poorly controlled diabetes are insidious, 
often only detectable by PWD when irreversible damage 
has already occurred6.

Diabetic retinopathy and the need for screening:  DR 
screening should be initiated at diagnosis and repeated 
annually even when the person remains asymptomatic 
to detect and successfully treat vision threatening 
diabetic retinopathy7. There is a paucity of data for the 
prevalence of DR in Tanzania. The program conducted 
a pilot study of 79 self-selecting PWD in Kilimanjaro 
and found 11.39% DR, 16.1% maculopathy and 2.9% 
proliferative retinopathy8. The program later conducted 
screening and found a prevalence of any DR at 27.9% in 
3187 PWD9. 

Self-management of diabetes in Tanzania:  The context 
of self-management for PWD in Tanzania is complex8. 
Combining co-morbidity with late diagnoses of diabetes, 
limited resources for diagnoses, management and 
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treatment of diabetes and DR leads to increased mortality 
and chronic complications amongst PWD5,10.  In Tanzania 
85.3% of the household budget is spent on food11.  
Studies on diet in the general population in Tanzania 
are limited but show that among PWD, 74-79% of daily 
calorific intake comes from carbohydrates12. Knowledge 
about healthy eating is particularly problematic due to 
economic restraints and cultural preferences for eating 
high carbohydrate food and meat, and vegetables cooked 
in fat. These findings were supported by the program’s 
‘needs assessment’ with PWD8. 

Physical activity and diabetes:  The concept of physical 
activity as ‘exercise’ is considered unnecessary as many 
PWD and HCW work daily on their farms and their 
shambas (allotments) to grow subsistence food and 
coffee, collect water and firewood, and walk or cycle as 
a daily means of transport8,13. There is little leisure time 
for physical activity, although football/soccer is played in 
many communities14. There is little understanding among 
both PWD and HCW of the role that exercise plays in 
improving cardiac health, lowering blood pressure and 
blood glucose by improving the use of available insulin 
for glucose uptake during and after activity15.

Theoretical basis of self-regulation and health behaviour: 
Self-management of diabetes involves complex 
behaviours requiring planning to develop appropriate 
goal setting for diet, physical activity, blood glucose 
monitoring, foot care, regular clinic attendance and 
screening to prevent complications16,17. Moving away 
from knowledge, attitudes, and belief models of behaviour 
change18, the emphasis has shifted to the perspective of 
self-management, emphasising self-empowerment and 
self-efficacy to allow PWD to manage their self-care, 
and prevent potential microvascular and macrovascular 
complications, such as, DR16,19. These strategies require 
effort, persistence, resources, and development of 
appropriate strategies20. 

IM was used as the comprehensive, ecological, 
theoretical and evidence-based protocol for the 
development of the proposed health intervention (Figure 
1)1. Through the ‘needs assessment’ the program aimed 
to gain an understanding of the eye health behaviour of 
PWD, identifying barriers to the uptake of eye screening 
services, leading to the development a comprehensive 
health promotion program that would draw upon local 
resources, being informed, and supported by the local 
community.

Figure 1: Intervention mapping steps 1-6 and related tasks   

Step 1: Logic 
model of the 
problem

•	 Establish and work with a planning group.
•	 Conduct a needs assessment to create a logic model of the problem.
•	 Describe the content for the Intervention including the population, setting, 

and community.
•	 State program goals.

Step 2: Program 
outcomes ind 
objectives and 
logic model of 
change

•	 State expected outcomes for behavior and environment.
•	 Specify performance objectives for behavioral and environment outcomes.
•	 Select determinant for behavioral and enviromental outcomes.
•	 Construct matrices of change objectives.
•	 Create a logic model of change.

Step l: Program 
design

•	 Generate program themes, components, scope, and sequence.
•	 Choose theory and evidence-based change methods.
•	 Select or design practical applications o deliver change methods.

Step 4: Program
production

•	 Refine program structure and organization
•	 Prepare plans for program materials
•	 Draft messages, materials, and protocols
•	 Pretest, refine, and produce materials

Step 5: Program 
implementation 
plan

•	 Identify potential program users (Implementers, adopters, and maintainers)
•	 State outcomes and performance objectives for program use
•	 Construct matrices of change objectives for program use
•	 Design implementation interventions

Step 6: Evaluation
plan

•	 Write effect and process evaluation questions
•	 Develop indicators and measures for assessment
•	 Specify the evaluation design
•	 Complete the evaluation plan

Ev
al

ua
tio

n

Implementation
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Figure 2: Logic model of the problem at the referral hospital

Environmental factors
Poor public awareness that early treatment of DR while asymptomatic can 
maintain vision
Poor public awareness that diabetes leads to DR
No designated rural diabetic clinics in Kilimanjaro Region
Limited training and resources for HCW on diabetes care and/or high turn-
over of HCW at rural health care facilities
Limited training and resources (including medications) for HCW to care for 
and treat PWD. 
Long waiting times for PWD attending eye clinic at the referral hospital.
No diabetic association in Kilimanjaro Region.
Lack of funding for diabetes care and education from Ministry of Health

Personal determinants
Limited knowledge of need to seek 
DR screening while asymptomatic 
to maintain vision.

Low self-efficacy in negotiating 
funds to pay for transport, DR 
screening, 

Low self-efficacy in negotiating 
time/escort to attend DR screening.

Poor knowledge that early DR 

treatment is non-invasive and 
inexpensive.

Behavioural factor among PWD

Only seek eye care when there is 
painful loss of vision	

Fall to negotiate with family for 
funds to attend  for DR screening, 
follow-up/ treatment.

Fail to negotiate with family for 
time/ escort to attend for DR 
screening.

Fail to attend for follow-up and 
treatment after DR screening

Health problem
Microvascular complications of 
diabetes, particularly DR leads to 
avoidable blindness

Quality of life

Loss of productivity 
reading to:
Reduced ability to work

Reduced income

Reduced socialisation

Impact on mental health:
Increased anxiety and 
depression. 

Overall negative impact 
on family and community

The program’s Working Committee identified 
the behavioural and environmental determinants of 
behaviours that needed to change if HCW could influence 
the health outcomes of PWD who attend the health care 
facilities in Kilimanjaro Region. The Logic Model of the 

Problem (Figure 2), which had been used to identify the 
causes of the health problems, was used to create the Logic 
Model of Change (Figure 3) to promote and improve the 
health of the PWD (IM-steps 1, 2 and 3).

The aim of this paper is to report the findings of 
the HCW ‘needs assessment’ (IM-step 1)1, which 
were then triangulated with the findings of the ‘needs 

assessment’ of the PWD and used by the program’s 
Working Committee to develop the strategies for the 
health intervention1,8. 



Journal of Ophthalmology of Eastern Central and Southern AfricaMarch 2025

27

Figure 3: Logic model of change
Determinants Behavioural outcomes Health Quality of life

Knowledge-understands 
need for DR screening 
while asymptomatic.
Have a positive attitude 
towards DR screening.
Believes there are more 
benefits than barriers to DR 
screening.	
Self-efficacy to negotiate 
escort and fees for transport 
and cost of  treatment at 
clinic.
Expects that DR screening 
will prevent vision loss.

Travels to outreach clinic at 
the referral hospital for DR 
screening.
Attends DR screening 
clinic and accepts DR 
screening.	
Receives notification of 
DR screening and attends 
follow-up assessment or 
treatment as appropriate.
Commits to annual DR 
screening.

Maintain vision.
Prevent avoidable 
blindness.

Maintain productivity and 
income.

Maintain social interaction.

Maintain good mental 
health.

Behavioural outcomes  
from the environmental 

agents/implementers

Provide information on DR 
screening and treatment.
Provide DR counselling to 
PWD.
Provide fast track service 
to PWD in eye clinic at the 
referral hospital. 
Provide digital retinal 
screening at diabetic and 
eye clinics at the referral 
hospital.
Provide digital retinal 
screening at outreach 
clinics.

MATERIALS AND METHODS 

Needs assessment 

Using convenience sampling, to achieve theme saturation, 
the researchers conducted a qualitative ‘needs assessment’ 
of HCW in Kilimanjaro region21. The development of the 
semi-structured questionnaire for the ‘needs assessment’ 
were informed by the results of  a mixed methods  PWD 
‘needs assessment’ conducted by the researchers in order 
to triangulate the data findings8. 

Developing the semi-structured questionnaire: The 
programme’s working committee formulated the needs 
assessment questionnaires with reference to diabetes and 
diabetic retinopathy literature reviews. An international 
colleague provided training on qualitative thematic 
analysis using the software Atlas-ti. After analysing the 
results of the pilot study, the questions were refined. 

The qualitative process: Interviews were conducted 
in English and recorded.  To ensure diversity and 
reduce sampling bias21, the 35 question semi-structured 
interviews was conducted with HCW (n=31) at different 
HCF in the districts of Kilimanjaro region and included 
a mix of health care workers: 5 Medical Officers, 6 
Assistant Medical Officers, 4 Clinical Officers, 14 Nurses, 
1 District Eye Co-ordinator and 1 Physiotherapist. The 
average age was 47.6 years; 17 men, and 14 women. Two 
recordings could not be used for technical reasons. This 
data was compared to the qualitative and quantitative 
data, and an eye health questionnaire from the PWD 
‘need assessment’ previously conducted in the same 
region8,21,22.

Ethics approval: This was granted by Tumaini University 
Ethics committee, Clearance Certificate Number 241, 
Research Proposal Number 273.
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RESULTS 

Finding of the needs assessment of health care workers (Step 2). 
Examples of participants’ answers are presented in Table 1.

Table 1: Findings of needs assessment of health care workers – Examples

Knowledge of diabetes diagnosis
Question: “Can you give me a definition of diabetes?” 
Reply: “Diabetes is a chronic disease which affects the pancreas, and when it is affected the production of increased 
sugar or sometimes it can lower the sugar. The causes of diabetic are not actually known, but a few people have been 
affected because of taking things like alcohol and toxic drugs. There are 2 types of diabetes, one affects children and 
the other affects adults.” (KTS)
Complications 
Question: What information do you give to diabetic patients about complications of diabetes? 
Reply: “They should continue with drugs because they can get blindness, they can faint and even go into a coma.” 
(MSM)
Specific knowledge of eye health 
Question: “Can you tell me what diabetic retinopathy is?” 
Reply: “Damage of the nerves so that the patient cannot see properly.” (MSM)
Question: “Do you know how it can be treated?” 
“I know that when you get complication of diabetes you can’t reverse (it).” (JL)
Mental health
Question: “Do you think any of your patients are feeling anxious or depressed? 
Reply: “Yes, they are very anxious because they know there is no cure of diabetes, and they are given so many rules 
they become unhappy; they are worried. Some are depressed.” (KCA)
Question: “Is there anything else that makes them feel anxious and depressed? 
Reply: “The family. They are now not able to be productive and the income becomes low.“ (KCA)
Reply: “Some are anxious because this is a chronic disease … They get depressed because of taking the drugs always, 
sometimes they are depressed because they want to go for check-up but don’t have the money to travel.” (UAM)
Communication and following advice
Question: “How well do you think your patients follow instructions that you give them about their treatment?” 
Reply: “I know that they follow if they come regularly to clinic and if the blood sugar is controlled then I’m sure that 
they are following the instructions.” (UEM) 
Limited resources due to poverty affect both PWD and HCW
Question: “So, they have some problems following their treatment?”
Reply: “Yes because some of them involve expenses. Sometimes in our centre here we run short of drugs or insulin, or 
short of sticks so we tell them to go buy but we are not sure if they do that. Another problem is lack of knowledge so it 
is important for the health workers to be knowledgeable so that they may speak the same language. That is one of the 
challenges, the health workers also need to be knowledgeable pertaining to diabetes.” (UEM)
Question: “What problems do the diabetics face in following the treatment plan that is prescribed for them?” 
Reply: “There is a lot of problem, especially in our area, if the patient came to the hospital most of the time we have 
no reagent, so it is difficult for us to detect if it is hyperglycaemia or hypoglycaemia, sometimes we refer the patient, 
sometimes the patient delay to get a treatment. Most of the time there is a shortage of drugs.” (KCA)
Question: “So, you cannot do diagnosis at the moment, you can’t treat, you must refer?” 
Reply: “Most of them we refer because if you can’t check their blood sugar, you have no reagent. It is better to refer 
the patient to where they can get proper treatment.” (KCA)
Nutrition
Question: “What information do you give diabetic patients about their diet?” 
Reply: “It depends, some have hypoglycaemia and others have hyperglycaemia, so I teach them the diet according to 
the condition. In general, I tell them ripe bananas increase blood sugar, to eat small amount of ‘ugali’ and increase 
vegetables. We give them this information so that they can control that disease.” (ugali=cornmeal; KCA)
Physical activity
Question: “Do you tell them anything else about exercise?” 
Reply: “Yes, most people here work, most people here get exercise in their work.” (USS) 
Reply: “It’s important, I tell them to do exercise so that they won’t be obese.“ (UEM)
Reply: “We tell them to exercise, in order to burn sugar and to improve circulation in the body.” (MJL)
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Knowledge of diabetes diagnosis:  HCW classified 
diabetes as being controlled by the pancreas and a lack 
of insulin (7 out of 31), as an increase in blood sugar (16 
out of 31), a lack of insulin (5 out of 31) and by signs and 
symptoms (5 out of 31). 

Complications:  Informing PWD about hyperglycaemia 
and hypoglycaemia was mentioned by 10 out of 31 HCW, 
microvascular (20 of 31) and macrovascular complications 
were almost equally mentioned (17 out of 31). The most 
mentioned microvascular complications to inform PWD 
of were cataract and blindness (11 out of 31), and the most 
important macrovascular complication to inform PWD of 
were wounds, diabetic foot, and gangrene (15 out of 31).

Specific knowledge of eye health:  The majority of HCW 
knew that PWD need an eye examination because diabetes 
affects the eye, causing cataract, DR, and blindness (22 out 
of 31). The majority of HCW (18 out of 31) did not know 
that PWD should have an annual dilated eye examination. 
The majority of HCW, (21 out of 31) did not know how 
DR could be treated, (7 out of 31), recommended surgical 
treatment, (3 out of 31) recommended laser treatment, 2 
out of 31, recommended Avastin injection and 1 out of 31 
recommended eye drops. 

Mental health:  HCW (26 out of 31) identified mental 
health as a significant problem for PWD. HCW suggested 
that the majority (19 out of 31) of PWD were depressed 
about managing lifestyle changes of living with diabetes, 
specifically taking daily medication, adjusting diet, 
restricting alcohol consumption and not being able to 
work. HCW suggested that many (18 out of 31) PWD 
were anxious at initial diagnosis of diabetes, and with self-
management of diabetes and associated complications.

Communication and following advice: HCW were asked 
to rate themselves as communicators on a scale of 1-10. 
The average self-rating score was 8.56 indicating high 
levels of self-efficacy as communicators. The majority 
of HCW (15 out of 31) felt that PWD followed the 
instructions given regarding their treatment regimens 
and to self-manage their diabetes if they remembered and 
understand the instructions they are given, this is reflected 
by their attendance at the clinic and their blood sugar 
levels. 

Others (9 out of 31) felt that some PWD were hindered 
by poverty and local traditions regarding diet and beliefs 
in the use of traditional herbs. Other problems with 
following advice of self-management of diabetes included 
ignoring recommendations altogether out of despair.

HCW identified key reasons PWD failed to follow 
their treatment regimens and self-manage  their diabetes 
as: poverty (27 out of 31), being unable to pay for 
transport to health care facilities for check-ups and care 
(7 out of 31), being unable to pay for medication and 
food (20 out of 31), shortage of medication and not taking 
mediation when feeling unwell (7 out of 31), diet being 
unsuitable, unpalatable and unavailable (9 out of 31), 

lack of education and understanding of diabetes (16 out 
of 31). The need to follow up PWD in the community was 
recognised by (9 out of 31) of HCW. 

When asked what the specific barriers PWD faced in 
accessing treatment, the HCW identified similar reasons; 
cost and lack of medication and testing agents for blood 
sugar (26 out of 31), transport to health care facilities 
for check-ups and care (8 out of 31), staff knowledge of 
diabetes treatment and self-management (10 out of 31).

Limited resources due to poverty affect both PWD and 
HCW:  When asked what resources were available to 
educate and provide treatment for PWD the HCW stated 
that 12 out of 31 had medication available for PWD, 11 
out of 31 had testing for blood glucose, 15 out of 31 were 
able to provide education for PWD (the chosen method 
of education was one-on-one discussion as written or 
printed material was extremely limited), 5 out of 31 had 
some medical equipment (weighing scale, blood pressure 
machine). The researchers’ ‘need assessment’ of PWD 
supported these findings2. When HCW were asked what 
additional resources would assist with educating PWD, 
18 out of 31 requested additional staff in the rural clinics, 
training and 12 out of 31 requested leaflets and pamphlets.

Nutrition: The most mentioned dietary change 
recommended was to reduce carbohydrates or sugar (23 
out of 31) followed by a need to increase fruit, vegetable, 
and roughage (58%) and protein (11 out 31). There were 
less frequent recommendations to reduce portion sizes (3 
out of 31) or to eat a balanced diet (4 out of 31). 

Physical activity:  HCW reported that they instructed 
their clients to take regular exercise by either walking 
or jogging. The rationales for exercise were as follows; 
exercise is good, reduces weight or prevents obesity (15 
out of 31) exercise helps reduce blood sugar and blood 
pressure (11 out 31) and it improves circulation and helps 
prevent complications (5 out 31). 

DISCUSSION

The HCW ‘needs assessment’ findings were triangulated 
with those from the researchers’ people with diabetes 
‘needs assessment’ report of poor understanding of 
diabetes and self-management to avoid complications such 
as DR which stemmed from a poor diabetes knowledge 
base8. This information is considered important as 
outlined in the DR screening guidelines recommended 
by the International Council of Ophthalmology7. The 
clinical knowledge of diabetes of the majority of the 
HCW was poor and this was reflected in the varied and 
often conflicting information given to PWD23. 

HCW demonstrated a poor knowledge of DR, how it 
could be treated and the need for annual DR screening, 
resulting in poor uptake of DR screening, treatment. and 
attendance for follow-up24,25. Dietary knowledge was 
poor with HCW failing to advise PWD to eat a balanced 
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diet and reduce portion sizes8. HCW rated themselves as 
good communicators but feedback from the PWD ‘need 
assessment’ did not support this view8.

HCW understood the rational for PWD to take regular 
exercise but failed to recommend socially acceptable 
means of achieving this8. HCW recognised that mental 
health issues such as anxiety and depression were 
hindering self-management and prevention of related 
complications8. HCW identified poverty as a key factor 
for PWD failing to undertake treatment regimens and 
self-manage their diabetes8. In addition to cost, a lack 
of resources was identified as preventing good diabetes 
control. HCW recognised the need for diabetes training 
and resources with which to educate PWD.

One of the outcomes of the HCW ‘need assessment’ 
was the training of six facilitators from the university, who 
participated in the development and delivery of a three-
year rural holistic health care training program for HCW 
in Kilimanjaro Region, as one of the IM strategies. One of 
the four days of the training focused on eye health and DR 
screening. This strategy is detailed elsewhere. The health 
program incorporated various theoretical methods that 
support each other including Social Cognitive Theory, 
encompassing self-efficacy and modelling26; Goal Setting 
Theory27  with SMART goals (specific, measurable, 
attainable, relevant, and timely28) message framing on 
health behaviour29,30, and the Persuasive Communication 
Model31.

Strengths and weakness of the study

The study was able to triangulate the findings of the 
‘needs assessment’ with PWD8 with those of the HCW. 
The strength of the study was that it gave the health 
care workers an opportunity to talk about their lack of 
resources in the management and care of PWD. It gave 
the researchers the opportunity to identify the need 
for comprehensive education of health care workers 
in diabetes and specifically diabetic retinopathy in 
Kilimanjaro Region. This led to the development of the 
educational programme that would then run in the region 
over the next three years for these health care workers. It 
was supported by the diabetologist from regional hospital 
visiting the clinics and the provision of textbooks and 
equipment for the clinics.

This was a small study (n=31) of the HCW target 
population. For the findings to be of greater value it 
should be replicated and expanded to include more HCW. 
The study was limited to a semi-structured questionnaire 
and did not include focus groups and written feedback. 
There was an opportunity to expand this information after 
the training workshops were conducted.

The study was conducted in English by the primary 
investigator. This limited the understanding of the semi-
structured questionnaire and feedback received from 
some of the HCW.

This study identified the need to provide education for 
HCW at rural Health Care Facilities in Kilimanjaro Region. 
In real terms, the issues surrounding  poverty, and lack of 
resources, and  policy regarding the conditions of training 
or retention of HCW in Kilimanjaro could not be addressed. 

The way forward

The program’s study highlighted the need for primary 
prevention of diabetes, with basic training for primary 
care focused on practical, local, and indigenous health 
challenges32. HCW should be locally recruited and trained 
close to their geographical origins and eventual place of 
service33. To develop primary prevention of diabetes there 
is a need to improve both education and salaries, these 
are policy issues33. As was identified by the HCW ‘needs 
assessment’, the need for community and village workers 
is of great importance in the effort to ensure primary and 
secondary prevention of chronic disease such as diabetes 
and prevent avoidable blindness from DR33.

Self-management skills are important in optimising 
diabetes care34-36. In the Tanzanian context, there appears 
to be little opportunity to educate either HCW or PWD in 
diabetes self-management. While the program’s training 
workshops provided HCW with tools to assist PWD to 
engage in self-management, the way forward is with 
more client-centred care as is suggested by self-regulating 
theory37,38. This moves people from regulating their health 
because of controlled regulation (following a prescribed 
health regimen of diet, exercise, and medication because 
it has been directed by health care providers and/or the 
social environment), to being committed to autonomous, 
self-determined health behaviour39.

Future research

African institutions need to be empowered to do research 
that will encourage the development of best practices 
to address the needs of people in their regions23,40, The 
use of ecological frameworks that ensure an evidence-
based theory derived approach to health interventions are 
recommended1.
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ABSTRACT

Objective:  The aim of the project was to create a comprehensive, ecological, theory and evidence-based 
screening program for diabetes and diabetic retinopathy to prevent avoidable blindness, using Intervention 
Mapping (IM). 
Methods: The training workshop for Health Care Workers (HCW) in Kilimanjaro was based on findings of a needs 
assessment among HCW, showing mixed levels of knowledge regarding diabetes. The trainings highlighted that 
the rural HCW were not trained as diabetic specialists nor were they working in specialist diabetic clinics. They 
faced numerous obstacles in caring for People With Diabetes (PWD) due to varying levels of knowledge amongst 
colleagues, nurses, and clinical officers. When giving advice to PWD about how to avoid complications very few 
HCW were able to adopt a holistic approach to care promoting healthy living to prevent complications. The 
workshops were able to take comprehensive diabetes education to the rural HCF, reducing travelling time for 
HCW. Facilitators focused on changing both the attitudes and knowledge of HCW.
Results: The training workshops achieved the aim of training facilitators to educate HCW on diabetes care and 
self-management. The workshops met the expressed request of HCW for diabetes education and provided 
them with the resources they requested for self-study and reference in their clinical practice. The workshops 
empowered the facilitators who gained experience and confidence through the course of the three years. The 
commitment of the team to deliver the training in rural settings was acknowledged and appreciated by the 
recipients. The improvement in HCW diabetes knowledge was rewarding and satisfaction with the facilitators 
was high; training had informed the HCW clinical practice. Highly important was the engagement of HCW as 
stakeholders in the program, and continued support through annual HCW training workshop and stakeholder 
meetings.
Conclusion: The ‘need assessment’ of both PWD and HCW in Kilimanjaro Region, the dialogue with stakeholders, 
and the program’s Working Committee, resulted in training workshops that are one strategy in the overall 
healthcare program in Kilimanjaro Region to plan, develop and implement a culturally relevant, evidence-based, 
theory-driven screening program for diabetic retinopathy to prevent avoidable blindness. 

Key words:  Evidence-based screening program, Diabetes, Diabetic retinopathy, Avoidable blindness, 
Intervention mapping

INTRODUCTION

The aim of the project was to create a comprehensive, 
ecological, theory and evidence-based screening program 
for diabetes and Diabetic Retinopathy (DR) to prevent 
avoidable blindness, using Intervention Mapping (IM)1. 
We describe the planning, development, implementation 
and evaluation of the annual Healthcare Workers (HCW) 
training workshops. Rural HCW, working in Kilimanjaro 
Region were provided with an overview of holistic 
diabetes management and care, including eye health.

The need for this training came from a ‘needs 
assessment’ conducted in the Kilimanjaro Region, with 
People With Diabetes (PWD) and HCW2. From the ‘need 
assessment’ the researchers had gained an understanding 
of the eye health behaviour of PWD, which revealed the 
dynamics between PWD and HCW and identified barriers 
to the uptake of eye screening services. The complexity 
of the power imbalance between the PWD and HCW was 
considered in its cultural and social context. The HCW 
training workshop was part of the IM-strategy: drawing 
upon local resources, being informed and supported 
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by the local community1. Potential barriers, but also 
facilitators, were already known. The interaction between 
PWD and HCW became evident: poor knowledge of 
diabetes, conflicting advice, limited resources and poor 
retention of staff. 

Local screening for diabetic retinopathy: The program 
had trialled and then introduced screening for Diabetic 
Retinopathy (DR) at the regional referral hospital, in a 
rural outreach program. The advantages being that the 
screening could be conducted by a trained technician 
and taken into the rural areas3 allowing for storage of the 
images for analysis, review, and epidemiological study4. 
Mydriasis (pupil dilation) for photography increases 
specificity and sensitivity of screening5,6, additional 
benefit is the increased detection of other eye conditions7. 
Prevention of visual loss from DR in resource poor areas 
where access to care is often difficult, and socioeconomic 
factors add to the burden8. Throughout Africa, late 
presentation for screening and treatment is common9-11.

Lack of specific knowledge of eye health:  HCW’s ‘needs 
assessment’ findings were triangulated with the PWD 
‘needs assessment’ to reveal poor understanding of 
diabetes and self-management to avoid complications 
such as DR12. Patient education, good glycaemic control 
and attending for DR screening in a timely manner are 
among the recommendations set out by the International 
Council of Ophthalmology12.  Of the HCW, 22/31 knew 
that PWD need an eye examination as diabetes affects 
the eye, causing cataract, DR, and blindness and 18/31 
did not know how often PWD should be screened that 
in Kilimanjaro Region an annual dilated eye examination 
was recommended; 21/31 did not know how DR could 
be treated; 7/31, recommended surgical treatment; 
3/31 recommended laser; 2/31, recommended Avastin 
injection and 1/31 recommended eye drops.

Limited healthcare provision:  Tanzania has a 
predominantly rural population with 67.68% of its 57.31 
million inhabitants living outside of the major cities13 and 
3.2 physicians to every 100, 000 people, primarily in the 
urban areas. In 2011, 49.1% were living in poverty on 
$1.90 per day13. Rural healthcare needs are often met by 
non-physician clinicians with approximately per 10,000 
people, 4.8 nurses and midwives; 0.5 medical officers and 
0.4 assistant medical officers. Staff shortages (± 56%), and 
poor retention of staff, particularly in rural areas, result 
in overwhelming workloads causing poor continuity of 
care; compounded by inadequate infrastructure and poor 
management14. Staff report limited training opportunities, 
favouritism in allocation of training, lack of cover during 
training absences, poor and unsafe working conditions, 
skill mix inequalities, lack of resources and equipment14.

The role of traditional healers in Tanzania: Traditional 
healers register with the Tanzania Traditional Health 
Practitioners Association. It is not uncommon for PWD 

living in rural communities to seek care from traditional 
healers15. With traditional health beliefs there is a cure 
for every illness16. The biomedical model defines diabetes 
as incurable; traditional healers define diabetes as 
temporary, believing diabetes originated with ancestors 
and they will eventually provide a cure. This promotes 
the passive attitude of some PWD to their condition 
and self-management. Within the traditional paradigm 
diabetes is understood as being caused by conflicts or 
misdemeanours of previous generations16. Traditional 
healers are often able to explain illness in a way that is both 
culturally relevant and understandable17; this explanation 
is valued even when the symptoms are not alleviated. 
While traditional healers will sometimes refer patients to 
biomedicine (44-74%) collaboration is difficult18.

The role of the Tanzanian Diabetic Association (TDA):  
The role of the TDA is potentially a powerful one 
supported by the International Diabetes Federation, with 
a good framework to support HCW and PWD19. The TDA 
initiated the development of diabetic clinics in regional 
hospitals in Tanzania and HCW-training, guidelines, and 
patient education. However, outside of regional hospitals, 
this has not translated into support for HCW caring 
for PWD attending other Healthcare Facilities (HCF), 
especially in rural areas2,19. When the TDA was first 
established, only three HCF provided diabetic clinics, 
illustrating that care for PWD is extremely limited in rural 
areas.  

At the time of the ‘need assessment’ in the Kilimanjaro, 
there were no known district diabetic clinics, the only 
specialist care available to PWD was provided at the 
Kilimanjaro Regional Hospital2. The nurses in the 
hospital’s specialist diabetic clinic explained that health 
information leaflets for PWD had to be purchased, 
remained on the shelf and were unavailable for the 
majority of PWD.

The need for diabetes education:  Fundamental to diabetes 
education is the complex concept of health literacy20, 
defined as “the degree to which people are able to access, 
understand, appraise and communicate information to 
engage with the demands of different health contexts in 
order to promote and maintain good health across the 
one’s life-time”21.

Health literacy is required by PWD to use prescribed 
medications, to access clinic and hospital services, 
negotiate for provision of information and healthcare 
from HCW; gain knowledge, skills and competence 
to self-manage their lifelong condition of diabetes and 
prevent complications20.

In this program, providing health education to PWD 
was identified as a key area where resources were limited2. 
HCW must source scientific information from textbooks, 
journals, et cetera, which are both scarce and written 
in English. More information is now available via the 
internet. The majority of HCW speak English as a second 
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or third language2. To provide clear health education the 
information taught must be well understood by the HCW 
in English and then translated back into Kiswahili2,21.

Training programs for HCW: Training programs for HCW 
have been effectively implemented in low resource, and 
multi-cultural settings for a variety of health interventions: 
for lay HCW to implement breast and cervical pap 
smearing for low-income workers22; diabetes prevention 
programs for community HCW in Thailand23; diabetes 
training for community HCW24; diabetes education for 
a Hispanic population using community HCW. These 
examples illustrate that trainings focus on changes in 
knowledge and attitude with little emphasis on evaluating 
skill and practice. Those are more difficult to evaluate due 
to time, staff and financial restraints25. 

The needs assessments of PWD and HCW showed 
poor knowledge and management of diabetes. It was clear 
from the assessment and from direct requests for training 
and resources from the HCW that the program should 
provide assistance1. 

MATERIALS AND METHODS

The curriculum programme production years 1 
and 2 

The approach: The trainings would be delivered in English. 
English is used for secondary and tertiary education in 
Tanzania. Medical textbooks and information available 
on the worldwide web are predominately in English.

The aims: Aims of the workshops were firstly, to deliver 
workshops on diabetes care and management to meet the 
expressed need for training by the HCW. Secondly, to 
build capacity in the facilitators who took on the role of 
teaching in the workshops so they would be equipped to 
train others. Objectives were to facilitate evidence-based 
learning aimed at behaviour change for PWD and to 
establish a link between rural HCW and the main hospitals 
to build referral services and increase awareness of 
diabetes management, care, treatment and rehabilitation 
services.

The time line:  In year 1 the International Diabetic 
Federation (IDF) manual and HCW manual PowerPoint 
presentations were available to the facilitators26. 

Additional materials were provided by specialists and 
facilitators. A unified approach to the teaching methods 
ensured a standardised educational outcome to the 
training workshops.

The material was reviewed after each session and 
revised based on feedback and outcome evaluation 
from the participants. In the capacity building 
approach, each facilitator reviewed participants’ 
feedback forms, and reflected on their experience 
from their delivery of the material and tasks set for 
the workshop participants.

The Teaching and Learning Module from the IDF 
provided a useful resource.  The facilitators were teaching 
adult learners of varying educational backgrounds. Some 
of the HCW attending the workshops had not had any 
formal teaching for several years; some had a better 
comprehension of English than others. The aim was to 
deliver evidence-based messages about diabetes that all 
participants would understand, remember and be able 
to tailor and communicate effectively to their individual 
patients: an exciting but challenging task.

Training workshop facilitators: Educators from the 
referral hospital and university interested in diabetes 
were invited to act as facilitators, engaging other HCW 
and empowering them to motivate PWD to achieve self-
management and an ‘optimal’ quality of life. Behavioural 
outcomes and performance objectives were developed for 
the facilitators to guide the objectives and content of the 
training workshops (Tables 1 and 2)1. All facilitators held 
a degree in their area of expertise. The program aimed to 
teach 15 HCW at the selected HCF with 4-day training 
workshops. 

The ratio of male/female HCW attending the training 
could be equal or even more males than females, i.e. 2:1. 
At one workshop there were 11 males and 6 females 
attending (male HCW tend to be given preference over 
female workers when education opportunities are offered 
because men remain in their positions and do not leave to 
have children). 

The training workshops were held at HCF in areas 
that were treating the highest number of diabetic patients, 
rotating this training annually through different HCF. 
The program’s working committee was aware of the high 
turnover of HCW in Kilimanjaro region.



Journal of Ophthalmology of Eastern Central and Southern Africa March 2025

36

Table 1: IM Step 2 - Facilitators’ behavioural outcomes and performance objectives

Behavioural outcomes Main performance objectives

Facilitators provide 
evidence- based education on
diabetes care and self- 
management to health care 
workers at HCF

Deliver evidence-based education on diabetes care and self- management. Ensure 
that teaching is culturally appropriate and relevant to the target population. Model 
communication skills that can be taught by health care workers to motivate people 
with diabetes to adopt efficacious self- management of diabetes. Ensure that health 
care workers are confident using goal planning for supporting people with diabetes 
in self-management and care. Raise awareness of primary prevention, e.g. diabetic 
retinopathy screening whilst asymptomatic.

Table 2: Examples of change objectives for facilitators educating health care workers:
Step 2 intervention mapping

Performance 
outcomes

Clinical knowledge Communication skills Self-efficacy Outcome 
expectations

PO 1 - Communicate
information to
health care
workers in
Kilimanjaro
Region about
diabetes
treatment and
self-care

K 1 - State 
knowledge of 
diabetes treatment 
and self-care to be 
healthy living with 
diabetes

CMS 1 - Demonstrate 
how to effectively 
educate health 
care workers about 
treatment and self-
care to be healthy 
living with diabetes

SE 1– Express 
confidence about 
training health care 
workers to counsel 
people with diabetes 
about diabetes 
treatment and self 
-care to be

OE 1 – Recognize 
that health care 
workers counselling 
will empower people 
with diabetes to 
better self-care of 
diabetes

PO 2 – Answer
specific
questions
health care
workers have
regarding
diabetes

K 2 – State 
specific knowledge 
about treatment 
and self-care of 
diabetes to prevent 
complications

CMS 2– Demonstrate 
how to provide health 
care workers with 
information about 
specific aspects of 
diabetes care targeted 
at prevention of 
complications, e.g. 
diabetic retinopathy 
screening, follow-
up, and treatment 
options. Feel 
confident when 
answering questions 
to dispel the fears 
and anxiety of people 
with diabetes

SE 2 – Express 
confidence educating 
health care workers 
regarding difficult 
issues regarding the 
provision of diabetes 
treatment and self-
care, e.g. for diabetic 
retinopathy

OE 3 – Describe 
belief about ability of 
health care workers to 
detect complications 
of diabetes, e.g. 
diabetic retinopathy. 
To make timely and 
appropriate referral 
for follow up and 
treatment as required.

How the material was delivered (Step 5):  Prior to 
the first workshop the program held a day’s diabetic 
training day, at the referral hospital. The Training of 
Trainers aimed at developing the curriculum for a 
Diabetic Day at the referral hospital. HCW from the 
region were invited to participate. Facilitators did 
present some of their material to be evaluated by the 
participants. 

Two key slogans were used, ‘You can be healthy 
living with diabetes’ and ‘KISS-Keep it simple sasa’: 
keep it simple ‘now’, which was applied to goal setting, 

using action plans for all aspects of self-management27-29, 
SMART goals27-30,  tailoring and framing31,32.

In year 1, the training was divided into discrete 
sessions with an overview of material presented by 
power-point presentations followed by a group work 
session that allowed for a problem-based learning 
exercise. The sessions were interactive and aimed to 
build the communication skills and self-confidence of the 
HCW. Learning objectives were stated for each session. 
A summary and a take-home message concluded each 
session (Figure 1).
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Figure 1: Outline of training workshop – year 1
1. 	 An overview of diabetes: What is diabetes, diagnosis, treatment, targets for prevention and management of 

complications

2. 	 Nutrition: Healthy diet, the food plate, meal planning, appropriate and locally available foods

3. 	 Communication skills and self-management: Behaviour change by motivating self-care with action plans

4. 	 Nursing advice: Practical advice on fasting during Ramadan, sick days and travelling, goal setting. Diabetes and 
pregnancy. Use of insulin

5. 	 Exercise, foot care, diabetic neuropathy, and erectile dysfunction

6. 	 Diabetic retinopathy and the need for annual eye screening

7. 	 Data collection, referral of diabetic patients for specialist services

For year 2 the program presented feedback, outlined 
in the feedback from HCW who had participated in the 
year 1 training workshops, to a stakeholders meeting. 
The training material was updated33 and combined with 
the previous material.  The material was then based on a 
virtual healthcare team presentation of Patient X 34. This 

would allow HCW to follow a virtual person from initial 
diagnoses with type 2 diabetes through all aspects of 
care with task-based activities interspersed through each 
training session. The participants were given a detailed 
outline of each session plus additional fact sheets.

Figure 2: Outline of training workshop –year 2

1. 	 For year 2 the program presented feedback, outlined in the feedback from postal questionnaires sent to HCW who 
had participated in the year 1 training workshops to a stakeholders meeting.

2. 	 The training material could be updated (34) and combined with the previous material.  The material was then based 
on a virtual health care team presentation of Patient X (35). This would allow HCW to follow a virtual person from 
initial diagnoses with type 2 diabetes through all aspects of care with task-based activities interspersed through 
each training session.

3. 	 The participants were given a detailed outline of each training session plus additional fact sheets.

4. 	 Each training center would receive a HCW training manual for their library, textbooks on diabetes, and a diagnostic 
and treatment resources pack such as a set of scales, blood pressure machine, glucometer and slips for blood 
glucose measurement.

5. 	 The program’s Working Committee and stakeholders agreed to continue support to the HCW at the HCF with 
regular visits by the diabetologist to supervise their clinical care.

Each training centre would receive a HCW training 
manual for their library, textbooks on diabetes, and 
a diagnostic and treatment resources pack such as a 
set of scales, blood pressure machine, glucometer and 
slips for blood glucose measurement. The program’s 
Working Committee and stakeholders agreed to continue 
support to the HCW at the HCF with regular visits by the 
diabetologist to supervise their clinical care.

RESULTS

Results of the training workshops evaluation 

Postal questionnaire:  In year 1 a postal questionnaire to 
self-evaluate how the HCW had applied learning from the 
training workshops to their clinical setting, showed mixed 
results; 43 replies were received (Table 3).
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Table 3: HCWs self-evaluation about how they had applied learning from the workshops to their clinical setting

What was the most interesting 
thing you learnt? 

‘How HCW’ behaviour and attitudes affect the management of diabetes’.

How will you change your care 
of diabetic clients because of 
what you have learnt?

‘To tell the client facts about diabetes. To listen to their opinions and sharing of 
ideas’.
‘To teach them how to escape from complications.’

Additional comments ‘We still need your help with our diabetic clinic and eye examinations.’
‘Please don’t forget us, let you visit us for supervision, guidance and on job 
training and motivation.’ 
‘Need a recurrent seminar to improve the services.’

There were nine reports by HCW that weekly diabetic 
clinics had been started in HCF. Improvements in 
management and care of PWD were reported by 33/43 
respondents, 12 specifically reported early detection and 
management of complications of diabetes. Education in 
all areas of self-management of diabetes was reported by 
39 respondents; effective communication with patients 
and relatives by 8 respondents; training of co-workers 
and improved teamwork by 3 respondents. The HCW 
reported significant barriers in instigating change in their 
clinical practice as had been identified in the literature 
and in the researchers’ ‘needs assessment’2,35.

As outlined in Table 3, in year 2 the trainings were 
evaluated with pre- and post- workshop training tests (59 

HCW); Using a paired sample t-test the mean was 23.39 
(95% CI 20.68-26.10),  t=17.26, df=58, std error=1.36, 
p-value <0.001. The knowledge questions related to 
medical diagnosis of diabetes (4), motivation of self-care 
(2), nutrition (3), physiotherapy (1), eye health (3), and 
self care (3). 

Feedback from individual HCW was evaluated using 
a standardised evaluation form for healthcare students 
at the Kilimanjaro Region University (Figure 3). The 
level of satisfaction was measured on 15 criteria ranked 
1 (poor) to 4 (excellent) with an overall rating of 87.5% 
and a separate overall satisfaction rating with the same 
ranking with an overall rating of 90% (Table 4).

Table 4: Outcome of HCW training workshops

Knowledge of 6 aspects No. Mean SD SEM

Pre-test 59 49.08 11.13 1.45

Post-test 59 72.47 13.08 1.7

Mean = 23.39. 95% confidence interval of this difference is (20.68, 26.10)

  t=17.2575,  df=58,  std error of difference =1.355, p value is <0.0001

Total criteria rating 59 87.5 2.18

Total satisfaction rating 59 90 2.35
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Figure 3: The evaluation form 

						      EVALUATION FORM 	 HCF
Gender: M/F Age: _____		  Year of Qualifying: _____________	 Professional Title:_________
INSTRUCTIONS: These forms are to help provide feedback for the organisers and facilitator/s. Please be honest 
when scoring each section of the assessment. The outcome of these evaluation forms will be kept confidential. Thank 
you for participating. Mobile number: ________________ email address: _____________

Poor-
1

Satisfactory
2

Good 
3

Excellent  
4

General √ √√ √√√ √√√√

1) Organisation: time management, teaching environment 
& resources

2) Attitude towards participants - respect and courtesy

3) Verbal skills: Audible, understandable, appropriate use 
of language and terminology

4) Use of explanations and examples: Understanding and 
cultural relevance

5) Use of questions: motivation and relevance

6) Interaction with	participants: attitude and stimulation

7) Presentation of material: layout, font size, focus

8) Verbal descriptions and use of pictures etc

9) Content of lectures, comprehensive and relevant to 
clinical practice

10) Introduction: definitions and overview of topic

11) Key points of topics defined and explained

12) Explanations to questions raised by participants.

13) Relevance and application to your clinical care

14) Use of tasks for problem solving and group interaction

15) Development of critical thinking and challenge to 
engage in professional development

Participant’s overall satisfaction with overall teaching 
of the sessions

What was the most interesting fact you learnt today? How will you change your care of diabetic clients because of 
what you have learnt today?       Comments: _______________________________________

DISCUSSION

The ‘needs assessment’ of HCW showed mixed 
levels of knowledge regarding diabetes. There was 
some knowledge of microvascular and macrovascular 
complications of diabetes, the need for PWD to avoid 
uncontrolled blood sugar levels through self-management 
of a healthy lifestyle of diet, exercise, and self-care. The 
trainings highlighted that the rural HCW were not trained 

as diabetic specialists nor were they working in specialist 
diabetic clinics. They faced numerous obstacles in caring 
for PWD due to varying levels of knowledge amongst 
colleagues, nurses, and clinical officers.

Earlier studies36,37 showed that microvascular 
complications, such as DR can be reduced with improved 
glycaemic and blood pressure control, but only if 
monitoring and medications are consistently available37. 
Similarly, all other diabetes services must be integrated 
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and be consistently available, such as DR-detection and 
management of complications37. Whilst the program’s 
training aimed to provide the rural HCW with a better 
understanding of diabetes management, especially of eye 
health, and to provide some basic resources; often blood 
sugar levels could not be monitored and medications were 
unavailable.

Complications:  When giving advice to PWD about how 
to avoid microvascular and macrovascular complications 
(secondary prevention) very few HCW were able to adopt 
a holistic approach to care promoting healthy living to 
prevent complications2. HCW found that PWD present 
late to HCF with established complications of diabetes 
and there were few opportunities or resources to educate 
PWD on prevention of complications of diabetes. This 
supports the findings of the KDP ‘needs assessment’2. 
The focus of HCW was generally on managing secondary 
and tertiary prevention of complications of diabetes due 
to late presentation at the HCF2.

Evaluating the training workshops:  The workshops 
were able to take comprehensive diabetes education 
to the rural HCF, reducing travelling time for HCW. 
Facilitators focused on changing both the attitudes and 
knowledge of HCW. This evaluation is supported by 
findings in both the outcomes of the pre and post-tests of 
the workshops (Table 3) and the feedback in the postal 
questionnaires. The facilitators were committed to the 
training and some of the HCW who attended the training 
had been interviewed during the initial ‘need assessment’ 
in Kilimanjaro Region. 

Study limitations

The KDP was unable to undertake tests after completion 
of the workshops nor was it possible to monitor the 
clinical application of learning by HCW in the clinical 
setting. Future trainings should add these objectives to 
training programs. 

CONCLUSIONS

The training workshops achieved the aim of training 
facilitators to educate HCW on diabetes care and 
self-management. The workshops met the expressed 
request of HCW for diabetes education and provided 
them with the resources they requested for self-study 
and reference in their clinical practice. The workshops 
empowered the facilitators who gained experience and 
confidence through the course of the three years. The 
commitment of the team to deliver the training in rural 
settings was acknowledged and appreciated by the 
recipients.

The improvement in HCW diabetes knowledge was 
and satisfaction with the facilitators was high. There 
was positive feedback on how training had informed the 
HCW clinical practice. The use of task-based learning in 

years 2 and 3 of the training workshops gave the HCW 
the opportunity to model the skills taught and reinforce 
knowledge and understanding before applying this in the 
clinical setting.  The engagement of HCW as stakeholders 
in the program, and continued support through annual 
HCW training workshop and stakeholder meetings was 
an important aspect of the intervention.

The training workshops were one strategy used in the 
overall program healthcare intervention in Kilimanjaro 
to plan, develop and implement a culturally relevant, 
evidence-based, theory-driven screening program for DR 
to prevent avoidable blindness. The ‘need assessment’ of 
both PWD and HCW in Kilimanjaro, the dialogue with 
stakeholders, and the program’s Working Committee 
led to the development and delivery of comprehensive 
education on diabetes management and care to HCW in 
the Kilimanjaro Region and strengthened the network 
between rural and urban HCW2.

The way forward

To reduce microvascular (e.g. DR) and macrovascular 
complications of diabetes there need to be behavioural 
and environmental changes on numerous levels. The 
environmental factors that prevent self-management and 
restrict management and care of diabetes to secondary 
and tertiary prevention require organisational and policy 
changes, and provision of scarce resources to effect 
tangible change that will impact on the health of PWD 
and improve their quality of life.
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ABSTRACT

Objective:  The objective of this study was to determine the optimal microwave power in watts (w) and time in 
seconds (s) needed to form a visually significant cataract in fresh ex vivo, cadaveric, porcine eyes that can serve 
as a low-cost, surgical model for trainees.
Methods:   Twenty-four fresh, cadaveric, porcine globes were tested.  Sets of eight globes were individually 
microwaved at 1000w, 500w and 100w, the first eye for a time of 3s followed by subsequently adding 1s more for 
each additional eye up to 10s. The corneas and lenses were then surgically harvested, and the opacification of each 
was objectively graded using a Pelli-Robson contrast sensitivity chart on a log unit scale of 2.30 (transparent) to 
0.00 (total opacification).  Lens hardening was subjectively graded on a scale of soft, medium, hard, and scarred.
Results:  At 1000w, lens opacification became significant beginning at 5s and hardening took place by 8s.  At 
500w, lens opacification became significant at 6s and hardening took place at 8s but quickly transitions to 
scarring by 9s.  At 100w, significant lens opacification and hardening did not occur by 10 seconds. The cornea 
remained transparent at all parameters, except for a trend toward opacification at 500w after 9s.
Conclusion:  Optimal settings for microwaving fresh, cadaveric porcine eyes were found to be 1000w for 5 to 
10s. These settings induced fully opacified cataracts with a range of soft to hard lenses without leading to severe 
scarring of the lens-capsule complex or visually significant corneal opacification.

Key words: Porcine eye, Cataract model, Microwave induced cataract, Cataract surgery, Surgical training, 
Capacity building

 INTRODUCTION

Cataracts are the leading cause of blindness worldwide, 
affecting 94 million people worldwide1.  Cataracts have 
a greater burden in low-resource settings, contributing 
to a greater proportion of vision loss and blindness than 
in higher-resource settings1. In order to alleviate this 
burden, increased access to high-quality cataract surgery 
conducted by well-trained ophthalmic surgeons is needed. 
Successful surgery has the potential to increase eye care 
utilization as surgical recipients can become community 
champions2,3. These individuals can encourage other 
affected individuals to seek out ophthalmologic care, 
starting with those closest to them in their homes and 
neighborhoods2-4. Family members of patients can also 
serve as powerful advocates, testifying to the notable 
improvement in function and activities of daily living4,5.

Surgical simulation through wet lab experiences allows 
trainees to practice fine motor skills, rehearse surgical 
steps, and gain a tactile understanding of instrument 
utilization6. The Accreditation Council for Graduate 
Medical Education considers surgical simulation training 
an essential part of ophthalmology resident training6,7. As 
only the operating surgeon can experience the fine balance 
of hand-eye coordination, micromovement in all three-

dimensional planes, and visualization through a surgical 
microscope, wet labs have great utility in improving 
operating room performance and provide a setting for 
assessment and feedback from faculty7. 

Different models can be used for wet labs including 
animal eye models, synthetic models, and human 
cadaveric eyes (considered the best for training). 
However, ex vivo animal globes stand out as simple, 
accessible, and cost-effective models, especially in 
regions with active animal farming industries. The 
use of ex-vivo porcine globes as models for cataract 
surgery has been documented in the literature since 
as early as the 1990s with lens opacification induced 
through different methods including chemically, using 
formalin or formaldehyde, or electromagnetically using 
microwave energy7-10. Microwaves are increasingly 
accessible around the globe and are available in many 
training institutes and teaching hospitals in Low and 
Middle-Income Countries (LMIC). While microwave 
energy for cataract induction has been previously 
described, our purpose was to identify optimal 
microwave settings (power, in watts, and time, in 
seconds) for the opacification of porcine lenses without 
visually significant opacification of the corneas, with a 
focus on simple, reproducible strategies. 
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MATERIALS AND METHODS

Porcine globes were sourced from Sierra for Medical 
Science Ltd. The fresh globes were harvested within 48 
hours of study use and kept cool via ice and refrigeration 
but never frozen.  We utilized a simple microwave, 
built for kitchen capacity (Fridgidaire LFMV1846VFA 
model). Globes were excluded if lens opacification or 
visually significant corneal haze was noted subjectively. 
Qualifying cadaveric, porcine eyes were debrided of 
orbital fat and muscle tissue, to control for variations 
in the harvesting technique of the globes used by the 
butchers. To determine our time range of focus, six globes 
were exposed to 1000w of microwave energy until globe 
explosion was observed. This occurred around 12 seconds, 
allowing us to set our upper limit of microwave exposure 
time to 10 seconds. Twenty-four globes were randomly 
separated into three groups of eight globes. Eight eyes 
were individually microwaved at 1000w, the first eye for 
a time of 3 seconds followed by subsequently adding 1 
second more for each additional eye up to 10 seconds 
for a total range of 3 to 10 seconds.  These microwave 
exposure times were repeated for another eight eyes at 
500w and another eight eyes at 100w. 

Following microwave treatment, the corneas and 
lenses of each globe were surgically harvested. The 
opacification of each tissue was graded objectively using 
a small Pelli-Robson contrast sensitivity chart by placing 
each cornea and each lens over the chart letters. The 
highest contrast letter was assigned a value of 0.05 log 
units.  The lowest contrast letter was assigned a value of 
2.30 log units.  When a letter could no longer be read 
through the tissue, a grade was assigned ranging from 

2.30 (totally transparent) to 0.00 (totally opacified) log 
units.  Lens hardening was subjectively graded by touch 
on a scale of soft, medium, hard, and scarred.

This project meets ethical requirements for 
investigation using cadaveric animal tissues. Since no 
human tissues or subjects were utilized in this project 
Institutional Review Board approval was not required. 
All porcine tissue was acquired from Sierra for Medical 
Science which is a compliant, United States Department 
of Agriculture approved source for biological tissues for 
research. Since all tissues were from slaughterhouses, 
no animals were harmed solely for the purpose of this 
research.
 
RESULTS 

The opacification of lenses and corneas for globes 
microwaved at the three different powers over time are 
shown in Figures 1 and 2, respectively. At 1000w, lens 
opacification becomes significant beginning at 5s and 
hardening takes place by 8s.  At 500w, lens opacification 
becomes significant at 6s and hardening takes place at 
8s but quickly transitions to scarring by 9s.  At 100w, 
the lenses did not achieve substantial opacification or 
hardening by ten seconds of microwave exposure. With 
regards to the corneas, the globes microwaved at 100w 
and 1000w were able to maintain relative transparency of 
the corneas (Pelli-Robson score of > 1.5 log units) when 
exposed to up to ten seconds of microwave treatment. In 
the 500W group, significant opacification of the corneas 
was seen at exposure times greater than eight seconds. 
Pelli-Robson scores and lens hardness grades are shown 
in Table 1.

Figure 1: Opacification scores for lenses microwaved at 1000w, 500w, and 100w over 3-10 seconds, graded on a 
Pelli-Robson contrast sensitivity chart with a scale of 2.30 log units (transparent) to 0.00 log units (total opacification)
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Figure 2: Opacification scores for corneas microwaved at 1000w, 500w, and 100w over 3-10 seconds, graded 
on a Pelli-Robson contrast sensitivity chart with a scale of 2.30 log units (transparent) to 0.00 log units (total 
opacification)
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Figure 3: Opacified cornea and lens on Pelli-Robson 
contrast sensitivity chart

Table 1: Lens hardness grade for porcine globes

Eye Power 
(W)

Time (S) Microwave 
Freq. (MHz)

Lens 
Hardness 
Grade

1 1000 3 Done Soft
2 1000 4 Done Soft
3 1000 5 Done Medium
4 1000 6 Done Soft
5 1000 7 Done Soft
6 1000 8 Done Hard
7 1000 9 Done Hard
8 1000 10 Done Hard
* 1000 12 Explosion
9 500 3 Done Soft

10 500 4 Done Soft
11 500 5 Done Soft
12 500 6 Done Soft
13 500 7 Done Soft
14 500 8 Done Hard
15 500 9 Done Scarred
16 500 10 Done Scarred
17 100 3 Done Soft
18 100 4 Done Soft
19 100 5 Done Soft
20 100 6 Done Soft
21 100 7 Done Soft
22 100 8 Done Soft
23 100 9 Done Soft
24 100 10 Done Soft

DISCUSSION

The purpose of this study was to determine the optimal 
microwave power in watts (w) and time in seconds (s) 
needed to form a cataract in fresh cadaveric, porcine 
eyes that can serve as a low-cost, surgical model 
for trainees in LMICs. Based on our findings, we 
recommend microwaving ex-vivo, fresh, cadaveric 
porcine globes at 1000w for 5 to 10s as it provides fully 
opacified cataracts with a range of soft to hard lenses 
without leading to severe scarring of the lens-capsule 
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complex or visually significant corneal opacification. 
Porcine globes are more human-like in size than cow 
globes giving them an intrinsic advantage for surgical 
trainees11. While porcine globes in our study came 
from an approved supplier for medical research, we 
feel porcine globes harvested from any local butcher 
who slaughters animals in a humane way is an ethical 
source of fresh tissue for use in wet lab.

Study limitations

Limitations of this study include transferability in light of 
the intrinsic variation between microwaves and globes. 
We attempted to control for this as much as possible 
by assessing various wattages of a typical domestic 
microwave and by debriding the globes of fat and muscle 
prior to microwaving. Another limitation was that only 
subjective assessment of the clarity of each lens and 
cornea was performed prior to microwaving. Objective 
assessment was only done after microwaving due to 
our grading method. This could allow bias to impact 
the results if the starting clarity of individual eyes was 
significantly different at baseline.  Lens hardening was 
graded subjectively by touch.  A more objective method 
would improve future studies.

CONCLUSION

In conclusion, microwaving fresh, cadaveric porcine eyes 
at 1000w for 5 to 10s provides fully opacified cataracts 
with a range of soft to hard lenses without leading to 
severe scarring of the lens-capsule complex or visually 
significant corneal opacification. Using these identified 
optimal settings as a starting point, this model can be 
replicated in wet lab training centers anywhere were fresh 
porcine eyes and microwaves are available.

ACKNOWLEDGMENT

We would like to acknowledge the Rwanda International 
Institute of Ophthalmology for supporting these academic 
projects. We would also like to acknowledge the American 
Academy of Ophthalmology and the Association of 
University Professors of Ophthalmology for providing 
grant funding to support this research partnership. 

No conflicts of interest for any of the authors: All 
authors have approved the manuscript and consent to the 
submission of the manuscript to JOECSA. 

Each author has met the requirements for authorship: Dr. 
Agnes Owete is first author and was the primary writer and 
data analyst, Micah Cropsey provided original ideas and 
conducted the experiments, Dr. John Cropsey contributed 

to each step of the project as the primary investigator. 
Each author believes the manuscript represents honest 
work.

Funding:  Research sponsored by a grant from the 
American Academy of Ophthalmology and Association 
of University Professors of Ophthalmology.

REFERENCES 

1.	 World Health Organization. Blindness and vision 
impairment [Internet]. World Health Organization. 
2023. Available from: https://www.who.int/news-
room/fact-sheets/detail/blindness-and-visual-
impairment

2.	 Mailu EW, Virendrakumar B, Bechange S, Jolley 
E, Schmidt E. Factors associated with the uptake 
of cataract surgery and interventions to improve 
uptake in low- and middle-income countries: A 
systematic review. Wilkinson J, editor. PLOS One. 
2020; 15(7):e0235699.

3.	 Jasper S, Amritanand A, Paul P, Kuriakose T. 
Facilitating factors in overcoming barriers to 
cataract surgical services among the bilaterally 
cataract blind in Southern India: A cross-sectional 
study. Indian J Ophthalmol. 2018; 66(7):963.

4.	 Finger RP, Kupitz DG, Fenwick E, 
Balasubramaniam B, Ramani RV, Holz FG, et 
al. The impact of successful cataract surgery on 
quality of life, household income and social status 
in South India. Mendelson JE, editor. PLoS One. 
2012; 7(8):e44268.

5.	 Applegate WB. Impact of cataract surgery with 
lens implantation on vision and physical function 
in elderly patients. J Amer Med Ass. 1987; 
257(8):1064.

6.	 Bhagat P, Jethva J. Wet laboratory training in 
ophthalmology as a tool for formative assessment. 
Intern J Applied Basic Med Res. 2022;12(4):228.

7.	 Pujari A, Saluja G, Bhaskaran K, Modaboyina S, 
Asif MI, Agarwal T, et al. Animal and cadaver 
human eyes for residents’ surgical training in 
ophthalmology. Survey Ophthalmol. [Internet]. 
2022 Jan 1 [cited 2024 Feb 10];67(1):226–251. 
Available from: https://europepmc.org/article/
med/33992664

8.	 Shentu X, Tang X, Ye P, Yao K. Combined 
microwave energy and fixative agent for cataract 
induction in pig eyes. J Cataract Refract Surg. 
2009; 35(7):1150–55.

9.	 van Vreeswijk H, Pameyer JH. Inducing cataract in 
postmortem pig eyes for cataract surgery training 
purposes. J Cataract Refract Surg. 1998; 24(1):17–18.



Journal of Ophthalmology of Eastern Central and Southern AfricaMarch 2025

47

10.	 Ruiss M, Kronschläger M, Schlatter A, 
Dechat T, Findl O. Comparison of methods 
to experimentally induce opacification and 
elasticity change in ex vivo porcine lenses. Sci 
Reports. 2021; 11(1): 23406.

11.	 Choi KE, Anh VTQ, Oh JH, Yun C, Kim SW. 
Normative data of axial length, retinal thickness 
measurements, visual evoked potentials, and full-
field electroretinography in female, wild-type 
minipigs. Trans Vision Scie Tech. 2021; 10(12):3.

‌



Journal of Ophthalmology of Eastern Central and Southern Africa March 2025

48

Mucinous carcinoma of the eyelid: a case report

Adan AA, Jelle N

Department of Surgery, College of Health Sciences, University of Nairobi, P.O. Box 76239-00508, Nairobi, Kenya. 
Email: 1313dr@gmail.co

Corresponding author: Dr. Najma Jelle, P.O. Box 76239-00508, Nairobi, Kenya. Email: jnajma99@gmail.com

ABSTRACT

Primary cutaneous mucinous carcinoma is a rare malignant tumour which arises from the eccrine sweat glands 
most commonly in the head and neck region and more so in the eyelid. Ever since the first description by Lennox 
et al. in 1952, most of the information available on this rare malignant tumour with an incidence of 0.1 cases per a 
million individuals is from a few published case reports.  Due to its slow growing nature, it is often misdiagnosed 
as other benign lesions of the eyelid. Diagnosis is made through histological analysis which reveals malignant 
epithelial cells surrounded by periodic acid Schiff positive mucin. Management is through excision of the tumour 
and due to its high recurrence rate, excision should be done with a wide margin of healthy tissue followed by 
reconstruction of the eyelid. We describe the case of a 75-year-old Kenyan Caucasian man who presented with a 
slow growing mass on the left lower eyelid for 10 years that was excised twice before and recurred. A diagnosis 
of mucinous carcinoma of the eyelid was made based on histology. The patient was managed successfully 
through excision of the mass with a 3mm margin of healthy tissue followed by reconstruction of the eyelid using 
a Mustarde flap and mucoperichondrial flap from the inner lining of the nasal septum to reconstruct the inner 
lining of the new eyelid.

Key words: Primary cutaneous mucinous carcinoma of the eyelid, Malignant tumour, Recurrence, Mustarde 
flap

INTRODUCTION

Primary Cutaneous Mucinous Carcinoma (PCMC) is a 
malignant and rare skin appendage tumour which arises 
from the sweat glands1. Whether this tumour has its origin 
from the eccrine sweat glands or apocrine glands has been 
a contested topic of discussion but it is mostly published 
as originating from the eccrine sweat glands2. Mucinous 
carcinomas of the skin mostly originate in the head and 
neck region with the eyelid as the most common site of 
occurrence3. An analysis of 289 PCMC cases of the head 
and neck region reported between the years 2004 and 
2016 revealed that women are most commonly affected3. 
However, mucinous carcinoma specifically originating 
from the eyelid is more common in male patients with a 
mean age of occurrence at 61.3 years4. 

Mucinous carcinoma originating from the eyelid is 
slow growing and has an indolent course with a low 
metastatic potential, however, it is locally aggressive 
with a high recurrence rate5. Due to its slow growing 
nature, most cases of this malignant tumour  are often 
misdiagnosed with variable initial diagnoses such 
as chalazion, myxoma, and epidermoid cyst prior to 
resection and histology6. Even though the tumour 
seems to have an excellent prognosis, it is important 
to have it as a differential diagnosis for eyelid lesions 
to ensure early diagnosis and management to increase 
the chance of optimal aesthetic outcome post excision 
and reconstruction of this sensitive region3. In this case 
report, we describe the case of a 75-year-old male Kenyan 

patient who presented with a 10-year history of a growth 
on the left lower eyelid which was excised two times 
before this current presentation. Histology revealed a 
diagnosis of mucinous carcinoma of the eyelid.

CASE REPORT

A 75 year old male patient presented to a private surgical 
facility specializing in plastic, aesthetic and reconstructive 
surgery with a history of a growth on the left lower eyelid 
which he first noticed 10 years ago. It began as an itch over 
the left lower eyelid which developed into a small mass 
gradually increasing in size. First excision of the mass 
was done 5 years prior but the mass recurred a year later. 
Second excision was done one year before this current 
presentation at the same center but the mass recurred a few 
months later, bigger in size according to the patient with 
associated ectropion and epiphora. The patient did not 
have a histological report of the mass from the previous 
excisions. The patient is a known hypertensive patient 
on antihypertensive medication and a history of gout on 
allopurinol. He used alcohol occasionally and stopped 
smoking 15 years before. Review of other systems was 
unremarkable.

On examination, there was a fungating mass measuring 
2cm by 2cm and covering almost the entire length of the 
left lower eyelid but did not encroach into the conjunctiva 
(Figure 1). There was associated ectropion and redness 
of the left conjunctiva. The general as well as systemic 
examination findings were normal.
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Figure 1: Fungating mass on the left lower eyelid 
diagnosed as mucinous carcinoma of the eyelid after 
histology

Investigation and diagnosis

Investigations done included full haemogram, uric acid 
levels, liver function tests and renal function tests which 
showed no abnormalities. Echocardiography was done 
that concluded aortic valve sclerosis with no gradient 
or regurgitation. Electrocardiography done revealed 
incomplete right bundle branch block but an otherwise 
normal ECG. A section of the mass was excised and 
histology done which showed skin bearing mucinous 
carcinoma characterized by malignant epithelial cells 
bathed in lakes of mucin with margins positive for tumour 
(Figure 2). A diagnosis of malignant skin appendage 
tumour consistent with mucinous carcinoma of the eyelid 
was thus made.  Based on the histology findings and 
diagnosis, a decision to excise the mass and reconstruct 
the lower eyelid was made.

Figure 2: Magnification ×10, histology of the resected 
tumour showing pools of extracellular mucin and nests 
of malignant cells. The arrow is pointed at a lake of 
extracellular mucin

Management

Excision was done with a 3mm margin of healthy tissue. 
Mustarde flap was used in the reconstruction of the lower 
eyelid and a mucoperichondrial flap harvested from the 

inner lining of the nasal septum and used as the inner 
lining of the new eyelid. During the post operative review 
before discharge, the patient was doing well with no 
ectropion and was able to close the eyelid well.

Figure 3: Immediate post-operative image after excision 
of the tumour with 3mm margin of healthy tissue and 
reconstruction of the eyelid using a Mustarde flap

DISCUSSION

Primary Cutaneous Mucinous Carcinoma (PCMC) was 
first described by Lennox et al. back in 19527. Since 
the first description in literature, most of the knowledge 
available on PCMC is found from case reports, series 
and literature reviews. PCMC is a rare malignant tumour 
which originates from the eccrine sweat glands. It occurs 
mostly in the head and neck region with the eyelid as the  
most commonly affected site3. PCMC of the eyelid is most 
often missed and misdiagnosed as other benign tumours 
due to its slow growing nature. These tumours have a low 
metastatic potential but unpredictable locally infiltrative 
growth and a high rate of recurrence8,9. They most often 
present as painless slow growing masses that sometimes 
may ulcerate and recur especially if wide excision with 
margin control was not done10. As seen in this case, the 
mass had recurred twice in our patient after excision.

Most of the patients with mucinous carcinoma present 
between the ages 50-70 years with eyelid carcinomas 
having a slightly higher male predominance11,12. The 
prevalence is higher in Caucasian patients as compared 
to Asians and African populations. It is important to be 
aware of mucinous carcinoma of the eyelid and have it 
as a differential diagnosis for benign appearing tumours 
of the eyelid. Diagnosis is made through excisional 
biopsy and histological analysis of the mass characterized 
by malignant epithelial cells surrounded by periodic 
acid-Schiff positive mucin13. Further investigation with 
immunohistochemical staining for CK7 and CK20 can 
be done with most tumours staining positive for CK7 
and negative for CK206.  While metastasis is rare, it is 
possible and the most common site of metastasis is to the 
lymph node, so it is also important to do a proper and 
thorough physical examination of the patient. However, 
in most cases further investigations such as CT scan to 
rule out metastasis is not needed.  
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After diagnosis and when making a decision on 
the choice of management, consideration should be 
given to preventing recurrence as well as optimizing 
cosmetic outcomes for the patient. Management options 
include wide local excision of the tumour followed by 
meticulous reconstruction or Mohs angiographic surgery 
with frozen section control to minimize the amount 
of healthy tissue excised14. In our case, a decision was 
made to excise the mass together with a 3mm margin 
of healthy tissue to prevent recurrence. Reconstruction 
was done with a Mustarde flap to reconstruct the eyelid 
and a mucoperichondrial flap from the nasal cavity to 
reconstruct the inner lining of the eyelid.  

CONCLUSION

Mucinous carcinoma of the eyelid is slow growing which 
makes it often misdiagnosed as other benign lesions of 
the eyelid. It is important for physicians to have mucinous 
carcinoma as a differential diagnosis for eyelid tumours 
as the tumour is locally infiltrative and has a high rate of 
recurrence. Management poses a challenge as to finding 
the balance between wide excision of the tumor while also 
preventing adverse cosmetic outcomes for the patient.
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