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Abstract
Background: Blindness and visual impairment from diabetic retinopathy (DR) are avoidable through early detection
and timely treatment. The Western Province of Sri Lanka has the highest prevalence of diabetes mellitus (DM) (18.6%)
in the country. A situational analysis identified a significant gap in DR screening services (DRSS) uptake in this region.
Barriers that hinder people with DM (PwDM) from attending DRSS are poorly understood. The purpose of this study is
to understand the factors which influence the uptake of DRSS and follow-up to inform health promotion strategies
and improve the uptake of these services.
Methods: Eleven focus group discussions (FGDs) were conducted with PwDM who presented to medical, general eye
and vitreoretinal services in three public sector institutions (two tertiary and one secondary level) in the Western Province
between October 2016 and March 2017. We enrolled six groups (four Sinhala speaking, two Tamil) of women and five
groups (three Sinhala and two Tamil) of men representing ethnicity and gender. We performed a thematic analysis and
described the main themes and subthemes using the socio-ecological model as a framework.
Results: We identified lack of knowledge of both the condition and the need for screening as key barriers to access
DRSS. Socio-cultural factors in the family environment, economic reasons and institutional factors were also important
barriers. Additional reasons include long waiting time at eye clinics and poor referrals exacerbated by the lack of
a systematic DRSS. In addition, attitudes to DRSS such as fear of discomfort from the procedure and the need for
accompaniment following mydriasis were also deterrents to follow-up screening.
Conclusion: This study has shown that there are inter-related user, family, and institutional factors which affect
the uptake of DRSS. Understanding how DR is conceptualised by PwDM in this region is essential to refine
strategies to improve access to DRSS. Strategies to improve knowledge need to be more culturally acceptable
and relevant to PwDM and their families, with increased availability of DRSS at convenient locations may increase
timely uptake of screening.
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Background
Diabetes mellitus (DM) is an emerging global epidemic.
The International Diabetes Federation estimated that
there will be 629 million people with diabetes (PwDM)
by the year 2045 [1]. Diabetic retinopathy (DR) is a
common microvascular complication of DM potentially
leading to visual impairment and blindness. DR has an
asymptomatic stage that can go unnoticed until it affects
vision leading to blindness [2]. Several studies have
shown that good control of blood glucose levels and
hypertension and DR screening, with timely identification and treatment of significant retinal changes,
reduce the progression of sight-threatening DR [3–7].
However, delivering an effective screening programme
with a high level of coverage is difficult even in highincome settings [8].
Sri Lanka is a lower middle-income country which has a
distinctive and sustainable health system. Sri Lanka has
achieved a remarkable development in health indicators
compatible with the millennium development goals and a
high literacy rate (> 10 years of age, males 96.9%, females
94.6%) compared to neighbouring countries in the region
[9, 10]. The country has a population of 20.2 million
(2012), 5.82 million (28.7%) of whom live in the Western
Province [10]. This province has three districts namely,
Colombo, Gampaha and Kalutara, with several different
ethnic groups. Colombo is the most densely populated city
in Sri Lanka with 3428 persons/km2 [10]. Health care in
Sri Lanka is provided at the point of delivery in the public
sector, without needing a referral from a general practitioner and eye care is free. Individuals of middle or high
socio-economic status tend to favour the private sector,
including for DM management and eye care.
The crude prevalence of DM in Sri Lanka was estimated at 12.6% (age > 20 years) as reported in a national
level survey with the highest prevalence (18.6%, 95% CI
15.8–21.5%, age > 20 years) in the Western Province
[11]. The prevalence of any DR among PwDM ranged
from 18.1% (mean age 37.1 years) to 27.4% (mean age
56.4 years) [12, 13]. A situational analysis of the Western
Province in 2014 indicated a wide gap between the background need and screening provision for DR, with an
estimated additional 670,970 DR screening visits and
110,690 laser procedures which need to be performed to
prevent sight loss due to DR per year to address the
unmet need [14]. Sri Lanka does not have a systematic
screening programme for DR, but PwDM who attend
out-patient medical care are given a referral letter for an
annual retinal examination at the nearest eye clinic [14].
Clinicians in the Western Province report significant
numbers presenting with more severe stages of DR,
leading to costly eye surgeries and poorer outcomes.
This is a burden to the health system, leading to long
waiting time for surgeries, extending beyond 1–2 years.
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Access to health care depends on a complex interaction of various factors. The availability of screening
services will inevitably influence uptake [15]. Studies
that explored eye health-seeking behaviour and barriers
to access of DR screening services (DRSS) by PwDM
have identified a range of socio-cultural factors which
are likely to be context specific. Barriers including low
economic status [16, 17], low level of literacy [18] and
other socio-economic inequities in access [19] affect the
uptake of eye care services [20, 21]. Low levels of awareness and knowledge among the PwDM about DR and its
screening is another common barrier [22–25]. However,
there are no known studies which have looked at the
specific barriers in the Sri Lankan context, and this
study addresses this gap.

Methods
Aim

The aim of this study was to explore why PwDM do not
take up referral for free eye examinations in the Western
Province of Sri Lanka, from the patients’ perspectives.
We were interested in identifying the barriers in the care
pathway in this local context. This study was conducted
as part of a larger feasibility study, to develop an integrated DRSS programme in Sri Lanka. We assumed
that identifying barriers for PwDM will enable us to
make recommendations for a systematic DRSS strategy
in Sri Lanka and to inform the development of health
education interventions to facilitate access.
Conceptual framework

We used the “Socio-Ecological Model” framework to
analyse the study. This model describes dynamic interactions among and between various personal and environmental factors and their impact on an intended
outcome [26, 27]. We used this model to develop our
understanding of the multi-faceted interactions between
individuals (PwDM) and their environment and therefore explain patients’ behaviour in relation to access of
DRSS. This model was also used for examining barriers
within the different layers of the individual, family and
society, including interactions with the service providers
(see Fig. 1) [28, 29].
Research team and reflexivity

The team of investigators comprised the lead investigator (MMPNP), four moderators (three males and one
female) and two research assistants (one male and one
female). The moderators were all experienced Sri
Lankan sociologists, and each of them was fluent in
either Sinhala or Tamil language. The research team
spent a few hours at a study centre observing the clinics
before conducting focus group discussions (FGDs). The
objective of non-participatory observations was to
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Fig. 1 Illustration of socio-ecological model to understand interactions of PwDM and environment depicting barriers at each level

identify the processes involved in managing a PwDM
and for the sociologists to familiarise themselves with
the context. The FGDs were conducted in a closed
room of the hospital to maintain privacy. Each FGD
lasted between 45 and 90 min (the topic guide available as
Additional file 1).
The topic guide for FGDs was informed by a literature
review, translated into the two key languages, pilot
tested and then revised. It explored knowledge, awareness and socio-economic and cultural factors that could
affect the DRSS health seeking behaviour of a PwDM.
Study sites

We purposefully selected urban public sector clinic
settings in two districts of the Western Province: two
tertiary care institutions (one multi-speciality and one eye
hospital in Colombo district) and one secondary level
institution (a general hospital in Gampaha district). These
clinics are all attended by a large number of people every
day, most commonly those with chronic disease and lower
socio-economic position and are in urban settings [30].
Participant selection

Potential participants at the out-patient clinics were asked
to complete a short questionnaire by study research assistants, whilst waiting for their consultation. We used the
completed questionnaires to purposively sample participants > 18 years of age to ensure representation from

different ethnic groups (Sinhala, Tamil and Moor), men
and women, different economic and educational backgrounds and at different stages of care or different stages
of diabetic eye disease, ranging from no DR to those
already receiving treatment for DR. DM and DR status
were determined by referring to the medical records, and
socio-economic position was assessed using the household
income categories of the population census. Eleven FGDs
were held with a total of 87 participants. These FGD were
conducted separately according to the gender and ethnicity and language. The Moor minority ethnic group speak
the Tamil language and were combined to these FGD due
to pragmatic reasons. Seven FGDs in Sinhala and four in
Tamil were conducted (see Table 1).
Analysis

A thematic analysis was conducted in the two main local
languages. Audio records were transcribed into local
languages, and two separate researchers coded (in Sinhala
and Tamil) data after familiarising themselves with the
content. Afterwards, the coding was cross-checked by a
sociologist (MP) and experienced qualitative researcher.
All data under a theme were further analysed in detail and
categorised into subthemes and tabulated. Further
triangulation of data was conducted by a second reviewer
(MMPNP). The main themes, sub-themes and relevant
quotations that emerged were translated into English for
this paper.
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Table 1 Composition of focus groups
Medium of discussion-Sinhala language

Medium of discussion-Tamil language

Female

Male

Female

Male

Group 1: in medical care N = 9

Group 5: in medical
care N = 7

Group 8: in medical care N = 5

Group 10: in medical
care N = 9

Group 2: in medical care N = 9

Group 6: had been
referred to an eye
clinic N = 10

Group 9: mixed group: had been
referred to an eye clinic or who
had previous DR treatment and
major surgery N = 5

Group 11: mixed group:
had been referred to an
eye clinic or who had
previous DR treatment
and major surgery N = 6

Group 3: Had been referred to
an eye clinic N = 6
Group 4: had previous
DR treatment and major
surgery N = 12

Group 7: had previous
DR treatment and major
surgery N = 9

Results
Description of the sample

Eighty-three percent of the participants were > 50 years
of age (mean 58.7 years ± 1.12), all had type 2 DM (mean
duration of DM 9.5 years ± 0.75, mean age at DM diagnosis 48.8 years ± 1.39), and 68% were from lower
socio-economic background, as identified through the
house-hold income level. Ninety-two percent had education up to primary and above. Fifty-two percent were
women, 72.4% were Sinhalese which reflects the proportion in Western Province and a mix of those from urban
(48.3%) and rural areas (51.7%). On average, participants
lived between 10 and 20 km away from the hospital.
Twenty-four percent of the participants had not had any
previous examination. Approximately one-fifth (18.3%)
presented late and were found to have more severe late
stage of DR (tractional retinal detachments) and had
previously received major eye surgeries (see Table 2).

Sinhalese often correlated diseases of any organ as weakness in the blood vessels. In contrast, it was more common
in the Tamil FGDs for the loss of vision to be attributed to
God as illustrated in the following quotation:
God will decide what will be given to us, If God has
thought that it is better not to give diseases to this
person … .that is His decision. If god has given an
illness to you, you cannot refuse it. You will have to
ask from the god to take it back … So we have to
pray to the God to heal the disease. (FGD 8, F, Tamil
speaking (T)).
Table 2 Participants’ characteristics
Variables

Data

Gender

Male n = 42 (48.3%)
Female n = 45 (51.7%)

Age (years)

Range (26–79) years

Knowledge and awareness

One of the main barriers to accessing DRSS was a lack
of awareness and knowledge about DR among PwDM.
This included low levels of knowledge that DM could
lead to loss of vision including blindness and a lack of
understanding among those who has vision loss that
visual impairment was attributable to DM. Although
most participants had a vague idea that DM could affect
the eyes, their knowledge of DR blindness was basic.

Mean 58.7 years

Duration of diabetes (years)

Mean 9.6 years
Range (1–28) years

Age at diagnosis of diabetes

Mean 48.9 years
Range (20–70) years

Ethnic group

Sinhalese n = 63 (72.4%)
Tamil n = 18 (20.7%)
Moors n = 5 (5.8%)
Other n = 1 (1.1%)

I do not know how diabetes causes loss of vision. I do
not know how to tell more about it (FGD 1, female
(F), Sinhala speaking(S)).
Most PwDM understood that DM was a disorder of
the blood, and they generally called diabetes “sugar” in
the local language. However, there was limited understanding of the causal link between “blood sugar” levels
and how this could lead to vision problems.
It was more common in the Sinhala FGDs for the
reduced vision to be explained by a weakness in the small
blood vessels, “nahara” (tubes) in the local language. The

Main language

Sinhala n = 61 (70.11%)
Tamil n = 26 (29.89%)

Level of education

No school n = 7 (8.1%)
Primary n = 26 (30.2%)
Secondary n = 12 (13.9%)
GCE n = 39 (45.3%)
Degree and above n = 2 (2.3%)

Income (per month)

LKR < 39,220 n = 31 (35.6%)
LKR (39,220–69,880) n = 28 (32.2%)
LKR > 69,880 n = 28 (32.2%)
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Vision problems were frequently explained as being
caused by cataracts, the need for glasses or glaucoma,
all of which are “conditions” familiar to the local
population. Therefore, many PwDM thought that
undergoing cataract surgery and wearing spectacles
would solve their eye problems. We detected considerable confusion around the different types of eye
conditions; some Sinhala participants mistakenly conflated DR with glaucoma, mentioning the word
“glucose”. We also found poor understanding of different structures within the eye, such as the retina, which
are not visible, and which further impeded their understanding of the disease.
I got to know that when diabetes increased you get
glaucoma. I think glaucoma means increased glucose
in your blood. Because of that you become blind.
(FGD 5, Male (M)-S).
In contrast, FGDs conducted with PwDM in the
vitreoretinal clinics, who had already experienced sight
loss and treatment, had better comprehension of the
condition. They generally indicated that their awareness grew after experiencing symptoms and treatment,
as illustrated by a 54-year-old man who recently
received surgery.
After you lose sight, it is very difficult to restore,
whatever you do. The reduced vision will remain
for ever. Even if you put a lens (intra ocular lens
implantation) you cannot take back your previous
good vision. I underwent a big surgery recently, as
there was blood inside my eye ball. Now I know
it is difficult to cure. (FGD 7, M-S).
Poor understanding of asymptomatic early stages of
DR was a related sub-theme. Participants described
suffering from other illnesses, lack of visual symptoms
or discomfort in their eyes affected their DRSS uptake,
illustrated in one of the female FGDs: “I do not want to
rush to check my eyes since I do not feel any problems
in my eyes”. Participants were reluctant to take actions
when there was no immediate threat to life, and
health-seeking behaviour was influenced by personal
experiences of visual symptoms in the past, such as
reduced vision or vision loss. They were not aware of
treatment options available to manage DR.
“When you say chest pain, you are scared …. When
you say kidney problem, you are scared. When you
say you would get reduced sight, you would try to
correct it with glasses and any how try to see. If you
can see with the glasses, you would not have much
concern about it”. (FGD 2, F-S).
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Socio-cultural and economic factors

The socio-cultural environment also impacted decisionmaking to access services. The subthemes included
responsibilities of looking after family members, domestic work and the patriarchal role of other male
family members in determining women’s access to eye
clinic/the hospital. There were considerable gender
differences, reflecting societal and gender norms in
Sri Lanka.
Data collected in female FGDs revealed societal values
as barriers to attending DRSS. There was evidence that
the traditional patriarchy dictated decisions on activities
and spend by family members. Women were further
subordinated by their own perceptions as they commonly stated that they did not like to be a burden on
other family members, even for health matters, because
their role was to serve the family. Further, they were
commonly not in a position to prioritise their own
health care, when there were many responsibilities at
their home environment, a theme that did not emerge in
the male FGDs.
Though I have an appointment date [to check eyes],
I was not able to go due to some reason, mainly
problems at home. … suddenly children get ill … .or
children say there is a parents’ meeting at school.
(FGD 2, F-S).
Because of problems and day to day work load at
home, I couldn’t go [to the eye clinic]. When we
are ploughing the paddy field, I have to prepare
meals for the workers, also I have to accompany
my son to the school. Because of this and that
reason I could not go. (FGD 9, F-T).
In contrast, it was more common for the male
FGDs to offer economic reasons as a barrier, citing
financial constraints. They saw their family role as a
breadwinner. Under these circumstances, financial
constraints, difficulties in obtaining leave from work
and loss of daily earning were the main barriers to
attending DRSS. The fact that they had to attend the
clinic at least two or three times to complete a full
eye examination, often with long waiting queues,
further exacerbated the loss of earnings. In this work
priority environment, men prioritised income generation
over accessing DRSS especially given the asymptomatic
nature of early DR.
I have a small tea kiosk in Pettah (Colombo) … I
cannot close it even for a single day. It is a very small
income. However, I would lose that amount also if I
close the stall. Therefore, I do not have much time to
attend a clinic. (FGD 11, M-T).
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When my father died, I was eleven. Since the age of
11, I worked and looked after my family members …
So, I have to earn my expenses to look after them ….
Therefore, I could not care much about my health. I
am a mason and I work 24x7 continuously. I did not
have time to go to check my eyes. (FGD 7, M-S).

Institutional factors

Patient experience in clinics and hospitals also shaped
people’s willingness to take up referrals. One sub-theme
was the poor organisation of care, including very long
waiting times, some even waiting a whole day without
eating, crowded and uncomfortable waiting areas with
limited seating and confusing appointment systems
which impeded efforts to rebook a missed appointment.
I went to check my eyes at X hospital. I came back
without checking my eyes after seeing the large crowd
there. (FGD 8, F-T).
There are long queues. So, it is very difficult to find a
place to sit as there are many people. Also, there are no
chairs to sit. There is no proper canteen to have a meal.
We have to bring our own water bottle. (FGD 3, F-S).
Other sub-themes related to their experience with the
doctors at medical/eye clinics. Participants reported very
limited time for consultation, poor referrals and limited
counselling for how to follow up their screening test. PwDM
showed poor appreciation of the value of regular screening,
especially when the screening outcome was negative.
I was asked to go to Y hospital and checked my eyes.
So, I went there once, and they checked everything
and told me that nothing was wrong with my eyes.
Afterwards they gave me a letter to come back, But
I did not go back, I thought, there was no need to
check again, since they told me that my eyes were
alright (FGD 7, M-S).
Poor experience of previous eye examination such as
discomfort of the dilating eye drops and reduced vision
after dilating, in particular, the resulting need for a companion to the clinic, appeared to be another hurdle
which they had to negotiate within the family that may
prevent them from attending again.
It is very difficult after putting the drops and
very difficult to see when you go back home under
bright sunlight … it is really blurring … ..I usually
do not go for checking if there is no one to
accompany. You cannot do this and come alone
afterwards. (FGD 3, F-S).
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Overall, participants described various inter-related
factors which contributed to their decision to decline or
to delay attending screening services. We found evidence
of an interplay of societal, institutional and personal and
inter-personal factors that contribute to poor attendance
of DRSS.

Discussion
This study explored barriers to access of DRSS by
PwDM in the Western Province of Sri Lanka, which revealed barriers at the individual, family and institutional
levels. We found that lack of knowledge and awareness,
socio-cultural, economic and institutional factors were
the main domains of detected barriers. Individual-level
barriers identified include poor understanding of DR
characteristics which resulted in low uptake of screening
as well as poor follow-up. Other studies have also shown
that lack of knowledge and awareness about DR forms a
barrier to uptake of DRSS in low- and middle-income
countries [22, 23] and high-income countries [31–33].
The “St Vincent declaration” states that plans for the
prevention, identification and treatment of DM and its
complications should be implemented as it is a growing
problem [34]. However, these targets were not achieved
in most of the low- and middle-income countries.
We observed that the absence of colloquial words for
“diabetic retinopathy” and “retina” in local languages and
common use without understanding of bio-medical jargon
contributed to patients’ misunderstanding, further aggravated by the short consultation time in clinics and the use
of English language terms by the doctors without taking
time to explain. Providers were reported to have used the
English term of “diabetic retinopathy” when describing the
condition. Some PwDM confused “diabetic retinopathy”
with “glaucoma”, possibly due to the homophonic syllables
in “glucose” and “glaucoma”. The confusion between
the terms could also be attributed to health promotion
activities on glaucoma in this region. The perceived
disconnect between DM, sugar levels and the effects on
the eye may be a key target to improving the knowledge
of the PwDM on DR.
The misconceptions on how and why a screening
programme is delivered and deterred access have been
observed in other studies. One UK study found some
PwDM confused DRS with retinal photographs taken
during routine eye examinations at optometrists [31]. The
reason for annual eye examinations was also reported to
be poorly understood in other studies [35, 36]. The
particular challenge of understanding the importance of
regular checkups in the asymptomatic stage is also not
new and has been shown in several other studies in
low-income [24, 37–39] as well as in high-income
countries [40–43]. The early asymptomatic phase has
similarly been observed as a barrier to access services in
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the eye condition of glaucoma [44, 45]. It is a challenge
for the providers to convince an apparently healthy person
to participate in routine screening programmes in the
absence of a perceived threat to sight. The asymptomatic
nature of DR was shown to be an important element in
health promotional material [46]. An individual’s better
understanding of their susceptibility to vision loss may
increase motivation to attend a screening examination.
Our study showed that people with advanced proliferative DR, such as tractional retinal detachment, and
who had undergone treatment had, perhaps not surprisingly, a better understanding of the link between
DM and vision loss. Symptoms form triggers for action
in participants, as observed in other studies [37, 39, 47].
A qualitative study with PwDM in a high-income setting
found that fear of blindness was an incentive to attend
DR screening [35], but few of the participants in our
study knew that DR was asymptomatic and could lead
to blindness.
The importance of understanding the patient within
the context of their family, and how this influences
patients’ decision-making and actions, has also been
observed in the uptake of cataract services in Tanzania.
This study showed that the perceived need and mobilisation of resources for cataract surgery was dependent
on the family and wider social context [48]. Some
studies have also examined the role of the family in
DRSS uptake, such as marital status [43], requirement of
a person to accompany [49] and household finances
[35]. Sri Lanka has a “collectivistic” society and family
system, where the needs of the family or a group is
considered as a priority over individual needs, as seen in
other South Asian countries. Though public health
services are free, women defer to men prior to access.
Patriarchal norms dictate that the father, husband or the
eldest male member plays the central role in earning
and decision-making [50, 51]. Older people also rely on
family members for addressing their health needs, since
there are limited social protection mechanisms [52]. The
wider social norms interact with family roles and influences an individual’s health care-seeking behaviour.
Women lack power and authority to attend healthcare
services. Previous studies have shown that older women
are less motivated to seek eye care, unwilling to use
limited family income and reluctant to be a burden on
others. This combined with a lack of decision-making
power forms significant barriers to access healthcare
[53–55]. Family issues such as child care and family
attitudes have also formed deterrents to uptake of DRSS
in both low-income [24, 25, 37, 56] and high-income
countries [35, 42]. So whilst women play a primary
role in looking after family health, their own health
needs are ancillary. Women’s perceptions of their own
needs reinforce the men’s authority in the household.
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We did not detect any differences in this theme between ethnic groups.
Though men have greater power and independence
within the household, our study shows that male PwDM
also did not attend screening. Work was a priority, and
absence from work formed an opportunity cost in an
economy where many participants were earning daily
wages, reflecting the lower socioeconomic position of
the public clinic patients. The economic role of men in
this society contributes to both men and women’s ability
to attend healthcare services. Again, the asymptomatic
nature of the condition may also contribute to low
engagement with screening. Work commitments have
been observed in other studies [31]. A study from
Hipwell et al. set in the UK found that family attitude
and work commitments hinder access [31]. Walker et al.
also showed prioritisation of work as a barrier to access
[57]. Our sample was drawn from public sector institutes, which provides service for poorer communities,
and is consistent with studies where socio-economic
position are also determinants of healthcare access [16,
19, 58]. The Western Province has highly a dynamic and
industrial economy with significant competition for
employment making attendance at work more important
than attendance at a screening examination.
This study highlighted a number of institutional-level
barriers previously shown in other settings. The eye care
services lack capacity in this region, and the clinics are
overcrowded. Our participants did not attend an organised screening program, and their appointments were
interspersed with other clinic commitments. Consequently, PwDM faced many obstacles and developed
negative perceptions about the providers in their experience of DRSS. As described above, economic and
family factors suggest that patients would intend to
spend a minimum time for DRSS. Most of the participants stated that long waiting times without food was a
deterrent for screening attendance. This was a significant concern for PwDM on anti-diabetic medications
such as insulin injections with a risk of hypoglycaemia.
Similar concerns were raised in a study from the UK
[59]. Other institutional barriers such as weak appointment systems [43, 60, 61], time constraints in examination [35, 37, 42], inability to cope with large number
of PwDM and [38] less space in screening clinics [62]
have also been reported in elsewhere. Discomfort
following instillation of pupil-dilating eye drops also
discourages attendance at DRSS, in the Western Province
and elsewhere [59, 63, 64]. These findings imply that a
DRSS should consider using more patient-centred and
culturally sensitive strategies.
Access to health care has multiple components beyond
healthcare utilisation [65]. Studies have advocated for
relevant and culturally competent care delivered to a
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diverse patient community [20, 66]. The services should
be expanded in a way of able to provide universal eye care
to PwDM with diverse values, beliefs and behaviours,
reducing the disparity. The identification of social norms
and other barriers to access DRSS by the PwDM in the
Western Province of Sri Lanka highlights both challenges
and areas for development. The socio-ecological model
enabled us to understand the interactive effects of personal and environmental factors that determined patient
access to DRSS [27]. Building on this work, we can use
these insights to inform interventions designed to improve
uptake of DRSS in this region.
Limitations

We sampled participants from urban areas attending
secondary and tertiary care clinics, and these views do not
represent those living in rural areas and attending primary
care. The Sri Lankan public health system mainly provides
for people from a lower socio-economic background.
Therefore, more affluent PwDM are not represented in
this study. Since this is a cross section of PwDM population, temporal patterns and seasonal factors may not be
reflected. We also recruited low numbers of people from
Tamil and Moor ethnic groups, and this may have biased
the results and over-represented views from the Sinhala
ethnic group. Further exploration with different ethnic
groups would be useful to gauge their views in greater
depth. Our FGDs were conducted in hospital settings and
not in the participants’ own home environment, which
may have influenced what participants were willing to say.
We selected people attending clinics, and we did not
include PwDM who failed to access services completely.
However, our sample did capture those who had delayed
seeking DRSS and treatment.

Conclusion
Understanding how DR is conceptualised in this region
and responded by the PwDM is essential to define strategies to improve uptake of DRSS. This study shows that
there are modifiable barriers to DRSS access in the
Western Province of Sri Lanka. These are inter-connected
personal, inter-personal, institutional, organisational and
environmental barriers which hinder the uptake of DRSS.
Availability of DRSS at a convenient location using
methods acceptable, culturally and gender sensitive and
relevant to PwDM together with strategies to improve
the knowledge and awareness among the PwDM may
facilitate uptake of screening services in this province.
Recommendations

Implementation of strategies to improve service availability through a health system approach may be helpful to
expand DRSS in this province. There is an urgent
need to expand the DRSS in this province with focus
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on improving waiting times, lengthening consultation
periods and developing an organised referral pathway.
To address workforce issues, task-shifting or sharing
may improve capacity limitations and allow more
time for counselling in the busy hospital and clinic
settings and reduce waiting times. Our findings indicate
health promotion strategies should be focused on engaging
with the families of PwDM and their nested environment,
in addition to efforts targeted at individual level. Health
educational interventions should be gender sensitive and
in local languages. A work-based mobile screening approach, i.e. using telemedicine or mobile health (m-health),
possibly for larger employers in this region and outreach
screening may also improve the coverage of DRSS.

Additional file
Additional file 1: Topic guide of the focus group discussions. (DOCX 17 kb)
Abbreviations
DM: Diabetes mellitus; DR: Diabetic retinopathy; DRSS: Diabetic retinopathy
screening services; F: Female; FGDs: Focus group discussions; M: Male;
M: Moor; PwDM: People with diabetes mellitus; S: Sinhala; T: Tamil
Acknowledgements
The authors would like to acknowledge the following:
1. Queen Elizabeth Diamond Jubilee Trust and Commonwealth Eye Health
Consortium-UK, funded the whole project from a PhD student grant to Dr.
MMPN Piyasena.
2. Association of Vitreo-Retina Specialists of Sri Lanka for their role as the
local collaborator in this research project.
3. Dr. Chandani Liyanage-Senior Lecturer at the Department of Sociology,
University of Colombo-for coordinating the local sociologists team.
4. Dr.Charith Fonseka, Dr. Kapila Banduthilaka, Dr. Mangala Dhanapala, Dr. Aruna
Kulathunga, Dr. Janaka Munasinghe and Dr. Udaya Dissanayaka for their
constant support in conducting study in the Western Province of Sri Lanka
5. Suranga Lakmal (SL), Kathirgamarthmby Krishnaraj (KR), Dr.Subhangi
Shanmugarajah (SB), Dr. Subhash Pathirana (SP) and Dr. Kanchana Gamage
(KG) for field work, conducting FGDs in local languages, transcription and
translation of FGDs.
6. The heads of the institutions of the Western Province, FGDs participants,
my family and colleagues at London School of Hygiene and Tropical
Medicine-UK, for their constant support.
Funding
Funding was provided by the Queen Elizabeth Diamond Jubilee Trust through
the Commonwealth Eye Health Consortium-UK, through a PhD student grant
awarded to Dr. MMPN Piyasena.
Availability of data and materials
Data, transcripts (in local languages-Sinhala and Tamil) and material developed from this study are available for sharing upon a reasonable request to the corresponding author MMPNP.
Authors’ contributions
MMPNP conceived the idea and conducted this study as a formative
research component of a PhD research degree. MMPNP, GVSM, JLYY, CG, PT,
MP and MZ were involved in further developing the concept and qualitative
study design. GVSM and MZ supervised the overall student work. MMPNP
and MP were involved in conducting FGDs, data acquisition, transcription,
data analysis, translation and interpretation in local languages in Sri Lanka.
MMPNP, GVSM, JLYY, CG, PT, MP and MZ substantially contributed through
further analysis of data, translations, interpretation, manuscript preparation and
further revisions. All authors contributed to the final manuscript preparation
and read and approved the final manuscript for publication.

Piyasena et al. Tropical Medicine and Health

(2019) 47:34

Ethics approval and consent to participate
Ethical approval was obtained from the Ethics Review Committees of the
London School of Hygiene & Tropical Medicine, UK, and of the National Eye
Hospital, Colombo, Sri Lanka. Written informed consent was obtained from
all the participants after explaining the objectives of the study, including the
use of audio recording and usage of data and anonymous quotes in the
publications.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Clinical Research Department, Department of Infectious and Tropical
Diseases, International Centre for Eye Health, London School of Hygiene and
Tropical Medicine, London WC1E 7HT, UK. 2School of Medicine, Dentistry and
Biomedical Sciences, Queen’s University, 97 - Lisburn Rd, Belfast BT9 7BL,
Northern Ireland. 3Department of Sociology, University of Colombo, Reid
Avenue, Colombo 03, Colombo, Sri Lanka. 4Clinical Research Department,
Department of Infectious and Tropical Diseases, International Centre for
Evidence in Disability, London School of Hygiene and Tropical Medicine,
London WC1E 7HT, UK.
Received: 17 February 2019 Accepted: 1 May 2019

References
1. IDF. International Diabetes Federation Diabetes Atlas Eighth Edition
2017: http://www.diabetesatlas.org/resources/2017-atlas.html. Accessed
15 Jan 2018.
2. Klein R, Klein BEK. The epidemiology of diabetic retinopathy. Fifth Edit. Vols.
2–3, Retina: Fourth Edition. Elsevier Inc.; 2005. 1503–1521 p. doi.org/10.1016/
B978-1-4557-0737-9.00045-X
3. The Diabetes Control and Complications Trial Research Group. The effect of
intensive treatment of diabetes on the development and progression of
long-term complications in insulin-dependent diabetes mellitus. N Engl J
Med 1993;329:977–986. PMID: 8366922 DOI: https://doi.org/10.1056/
NEJM199309303291401.
4. Kohner EM, Aldington SJ, Stratton IM, Manley SE, Holman RR, Mathews
DR, Turner RC. United Kingdom prospective diabetes study, 30: diabetic
retinopathy at diagnosis of non-insulin-dependent diabetes mellitus and
associated risk factors. Arch Ophthalmol. 1998;116(3):297–303 PMID:
9514482.
5. The Diabetic Retinopathy Study Research Group. Photocoagulation
treatment of proliferative diabetic retinopathy. Clinical application of
diabetic retinopathy study findings, DRS report number 8 ophthalmology.
Ophthalmology 1981;88:583–600. PMID: 7196564
6. Indications for photocoagulation treatment of diabetic retinopathy: Diabetic
Retinopathy Study Report no. 14. The Diabetic Retinopathy Study Research
Group. Inl Ophthalmol Clin 1987; 27(4):239–253. PMID: 2447027.
7. The Diabetic Retinopathy Vitrectomy Study Research Group. Early
Vitrectomy for severe proliferative diabetic retinopathy in eyes with useful
vision. Results of a randomized trail--diabetic retinopathy Vitrectomy study
report 3. Ophthalmology 1988;95(10):1307–1320. PMID: 2465517.
8. Millett C, Dodhia H. Diabetic retinopathy screening: audit of equity in
participation and selected outcomes in South East London. J Med Screen.
2006;13(3):152–5. 17007657. https://doi.org/10.1258/096914106778440608.
9. UNDPs role and leadership in achieving the MDG in Sri Lanka - about Sri
Lanka. 2014. http://www.lk.undp.org/content/srilanka/en/home/countryinfo/.
Accessed 18 Jan 2018.
10. Census of Population and Housing 2012. Department of Census and
Statistics of Sri Lanka. 2012. http://www.statistics.gov.lk/PopHouSat/
CPH2012Visualization/htdocs/index.php?usecase=indicator&action=
Data&indId=, http://www.statistics.gov.lk/PopHouSat/CPH2012Visualization/
htdocs/index.php. Accessed 20 Dec 2017.

Page 9 of 10

11. Katulanda P, Rathnapala D, Sheriff R, Matthews D. Province and ethnic
specific prevalence of diabetes among Sri Lankan adults. Sri Lanka J
Diabetes Endocrinol Metab 2012;1(1):2–7. doi.org/10.4038/sjdem.v1i1.4180/.
12. Katulanda P, Ranasinghe P, Jayawardena R. Prevalence of retinopathy
among adults with self-reported diabetes mellitus: the Sri Lanka diabetes
and cardiovascular study. BMC Ophthalmol. 2014;14(1):100 doi.org/10.1186/
1471-2415-14-100.
13. Katulanda P, Waniganayake YC, Ranasinghe P, Udai WM, Wijetunga A,
Jayaweera M, et al. Retinopathy among young adults with diabetes mellitus
from a tertiary care setting in Sri Lanka. BMC Endocr Disord. 2014;14(1):1–8.
https://doi.org/10.1186/1472-6823-14-20.
14. Piyasena PN, Murthy GVS. A situation analysis of diabetic eye care service
delivery in health care institutions of the Western Province of Sri Lanka.
Ceylon Med J. 2017;62:205–6 doi.org/10.4038/cmj.v62i3.8527.
15. Levesque JF, Harris MF, Russell G. Patient-centred access to health care:
conceptualising access at the interface of health systems and populations.
Int J Equity Health. 2013;12(1):1. https://doi.org/10.1186/1475-9276-12-18.
16. Baumeister SE, Schomerus G, Andersen RM, Tost F, Markus MRP. Trends of
barriers to eye care among adults with diagnosed diabetes in Germany,
1997 e 2012. Nutr Metab Cardiovasc Dis. 2015;25(10):906–15 doi.org/10.
1016/j.numecd.2015.07.003.
17. Brechner RJ, Cowie CC, Howie LJ, Herman WH, Will JC, Harris MI.
Ophthalmic examination among adults with diagnosed diabetes mellitus.
JAMA 1993;270(14):1714–1718. PMID: 8411502.
18. Shamoon H, Zybert P, Basch C, Walker E, Howard C. The effect of health
education on the rate of ophthalmic examinations among African
Americans with diabetes mellitus. Am J Public Health 1999;89(12):1878–
1882. PMID: 10589324
19. Gulliford MC, Dodhia H, Chamley M, Mccormick K, Mohamed M,
Naithani S, et al. Socio-economic and ethnic inequalities in diabetes
retinal screening. Diabet Med. 2010;27(3):282–8. https://doi.org/10.1111/j.
1464-5491.2010.02946.x.
20. Betancourt J, Green AR, Carrillo JE. Cultural competence in health care:
emerging frameworks and practical approaches. Field Report Weil Med Coll
Cornell University. 2002;(576):1–24 https://www.commonwealthfund.org/
sites/default/files/documents/___media_files_publications_fund_report_
2002_oct_cultural_competence_in_health_care__emerging_frameworks_
and_practical_approaches_betancourt_culturalcompetence_576_pdf.
Accessed 15 Apr 2018.
21. Donnell OO. Access to health care in developing countries: breaking down
demand side barriers. Cad Saude Publica. 2007;23(12):2820–34 doi.org/10.
1590/S0102-311X2007001200003.
22. Mumba M, Hall A, Lewellen S. Compliance with eye screening examinations
among diabetic patients at a Tanzanian referral hospital. Ophthalmic
Epidemiol 2007;14:306–310. PMID: 17994440 DOI: https://doi.org/10.1080/
09286580701272079.
23. Thapa R, Paudyal G, Maharjan N, Bernstein P. Demographics and awareness
of diabetic retinopathy among diabetic patients attending the vitreo-retinal
service at a tertiary eye care center in Nepal. Nepal J Ophthalmol 2012;4(1):
10–16. PMID: 22343990 DOI: https://doi.org/10.3126/nepjoph.v4i1.5844.
24. Adriono G, Wang D, Octavianus C, Congdon N. Use of eye care services
among diabetic patients in urban Indonesia. Arch Ophthalmol 2011;
129(7):930–935. PMID: 21746983 DOI: https://doi.org/10.1001/
archophthalmol.2011.147.
25. Agarwal S, Mahajan S, Kumari Rani P, Raman R, Paul PG, Kumaramanickavel
G, et al. How high is the non-response rate of patients referred for eye
examination from diabetic screening camps? Ophthalmic Epidemiol 2005;
12(6):393–394. PMID: 16283991 DOI: https://doi.org/10.1080/
09286580500278418.
26. Centre for Diseases Control USA. The social ecological model: a framework
for violence prevention. Division of violence prevention. 2015. p. e0148343.
https://www.cdc.gov/violenceprevention/pdf/sem_framewrk-a.pdf. Accessed
15 May 2016.
27. UNICEF. Understanding the Social Ecological Model (SEM) and
Communication for Development_Module 1. 2015. Available from: https://
www.unicef.org/earlychildhood/files/Module_1_-_MNCHN_C4D_Guide.docx.
Accessed 15 June 2016.
28. Brofenbrenner U. The Ecology of Human Development - Experiments by
Nature and Design USA: Harvard University Press; 1979. 1-10 p. https://
khoerulanwarbk.files.wordpress.com/2015/08/urie_bronfenbrenner_the_
ecology_of_human_developbokos-z1.pdf. Accessed 18 July 2016.

Piyasena et al. Tropical Medicine and Health

(2019) 47:34

29. Gombachika BC, Heidi F, Chirwa E, Sundby J, Malata A, Maluwa A. A social
ecological approach to exploring barriers to accessing sexual and
reproductive health services among couples living with HIV in southern
Malawi. ISRN Public Health. 2012;2012:1–13 doi.org/10.5402/2012/825459.
30. Pallegedara A, Grimm M. Demand for private healthcare in a universal
public healthcare system: empirical evidence from Sri Lanka. Health Policy
Plan 2017;32(9):1267–1284. PMID: 28981660 DOI: https://doi.org/10.1093/
heapol/czx085.
31. Hipwell AE, Sturt J, Lindenmeyer A, Stratton I, Gadsby R, O’Hare P, et al.
Attitudes, access and anguish: a qualitative interview study of staff and
patients’ experiences of diabetic retinopathy screening. BMJ Open. 2014;
4(12):e005498 doi.org/10.1136/bmjopen-2014-005498.
32. Schmid KL, Schmid LM, Pedersen C. Knowledge of the ocular effects of
diabetes among the general population of Australia and the members of.
Clin Exp Optom 2003;86(2):91–103. PMID: 12643805.
33. Trento M, Bajardi M, Borgo E, Passera P, Maurino M, Gibbins R, et al.
Perceptions of diabetic retinopathy and screening procedures among
diabetic people. Diabet Med 2002;19(10):810–813. PMID: 12358866
34. The Saint Vincent Declaration. Acta Ophthalmol Scand 1997;75(S223):63.
http://onlinelibrary.wiley.com/doi/10.1111/j.1600-0420.1997.tb00440.x/pdf.
Accessed 20 Sept 2016.
35. Hartnett ME, Key IJ, Loyacano NM, Horswell LR, DeSalvo KB. Perceived
barriers to diabetic eye care-qualitative study of patients and physicians.
Arch Ophthalmol 2005;123:387–391. PMID: 15767483 DOI: https://doi.org/10.
1001/archopht.123.3.387.
36. Puent B, Nichols K. Patients’ perspectives on noncompliance with
diabetic retinopathy standard of care guidelines. Optometry 2004;75:
709–716. PMID: 15597813.
37. Muecke JS, Newland HS, Ryan P, Ramsay E, Aung M, Myint S, Esmail-Zadeh R,
Zborowska B, Selva D. Awareness of diabetic eye disease among general
practitioners and diabetic patients in Yangon, Myanmar. Clin Exp Ophthalmol.
2008;36(3):265–73. https://doi.org/10.1111/j.1442-9071.2008.01724.x.
38. Wang D, Ding X, He M, Yan L, Kuang J, Geng Q, et al. Use of eye care
services among diabetic patients in urban and rural China. Ophthalmology.
2010;117(9):1755–62 doi.org/10.1016/j.ophtha.2010.01.019.
39. Xiong Y, Liu L, Chen Y, Zhao J. Survey on the awareness of diabetic
retinopathy among people with diabetes in the Songnan community of
Shanghai. Int Eye Sci. 2015;15(7):1117–22.
40. Creuzot-garcher C, Martin-phipps T, Beynat J. Effectiveness of a mobile
diabetic retinopathy screening campaign to encourage diabetics to
undergo regular ophthalmic follow-up. Ophthalmic Res. 2014;52(4):206–11.
https://doi.org/10.1159/000363326.
41. Gillibrand WP, Broadbent DM, Swain JY, Harding SP, Vora JP, Gillibrand BWP,
et al. Knowledge levels of diabetic eye disease in people with diabetes:
results of a descriptive survey. Int J Health Promot Educ. 2000;38(4):141–4
doi.org/10.1080/14635240.2000.10806169.
42. Lewis K, Patel D, Yorston D, Charteris D. A qualitative study in the United
Kingdom of factors influencing attendance by patients with diabetes at
ophthalmic outpatient clinics. Ophthalmic Epidemiol. 2007;14(6):375–80.
https://doi.org/10.1080/09286580701375195.
43. Moss SE, Klein R, Klein BE. Factors associated with having eye examinations
in persons with diabetes. Arch Fam Med 1995;4:529–534. PMID: 7773429.
44. Green J, Siddall H, Murdoch I. Learning to live with glaucoma: a qualitative
study of diagnosis and the impact of sight loss. Soc Sci Med 2002;55(2):257–
267. PMID: 12144140
45. Crabb DP, Smith ND, Glen FC, Burton R, Garway-Heath DF. How does
glaucoma look?: patient perception of visual field loss. Ophthalmology.
2013;120(6):1120–6 doi.org/10.1016/j.ophtha.2012.11.043.
46. Livingston PM, McCarty CA, Wood CA, Harper AC, Keeffe JE, Taylor
HR. Use of focus groups to identify health promotion strategies for
the early detection of diabetic retinopathy. Aust N Z J Public Health
1998;22(2):220–2. PMID: 9744180.
47. Onakpoya OH, Adeoye AO, Kolawole BA. Determinants of previous dilated
eye examination among type II diabetics in southwestern Nigeria. Eur J
Intern Med. 2010;21(3):176–9 doi.org/10.1016/j.ejim.2010.01.009.
48. Geneau R, Lewallen S, Bronsard A, Paul I, Courtright P. The social and family
dynamics behind the uptake of cataract surgery: findings from Kilimanjaro
region, Tanzania. Br J Ophthalmol 2005;89(11):1399–1402. PMID: 16234438
DOI: https://doi.org/10.1136/bjo.2005.075572.
49. Van-Eijk KND, Blom JW, Gussekloo J, Polak BCP, Groeneveld Y. Diabetic
retinopathy screening in patients with diabetes mellitus in primary care:

Page 10 of 10

50.

51.
52.

53.
54.
55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.
66.

incentives and barriers to screening attendance. Diabetes Res Clin Pract.
2011;96(1):10–6 doi.org/10.1016/j.diabres.2011.11.003.
Greenwood RA, George R, Madero S. An exploration of cross-cultural and
gender differences in East Asia, South Asia and Southeast Asia 2016; https://
pdfs.semanticscholar.org/5961/c31b3f163f4c18a6842dab7fc3b083b7a3a6.
pdf. Accessed 10 Feb 2018.
Fikree FF. Role of gender in health disparity: the south Asian context. Bmj.
2004;328(7443):823–6 doi/10.1136/bmj.328.7443.823.
K.D.M.S.Kaluthanthri. Ageing and the changing role of the family in Sri
Lanka. University of Adelaide; 2014. https://digital.library.adelaide.edu.au/
dspace/bitstream/2440/93498/3/02whole.pdf. Accessed 18 Feb 2018.
Jennifer E. Eye care for older people. Community Eye Heal J. 2008;21(66):21–3.
Nkumbe H. Helping older people get the eye care they need. Community
Eye Heal J. 2008;21(66):26–8.
Wormald R. Delivery of eye care to the elderly: practical considerations.
Community Eye Heal J. 1999;12(29):6–7.
Namperumalsamy P, Kim R, Kaliaperumal K, Sekar A, Karthika A, Nirmalan PK.
A pilot study on awareness of diabetic retinopathy among non-medical
persons in South India. The challenge for eye care programmes in the
region. Indian J Ophthalmol 2004;52:247–251. PMID: 15510470.
Walker EA, Basch CE, Howard C, Zybert PA, Kromholz WN, Shamoon H.
Incentives and barriers to retinopathy screening among African-American
with diabetes. J Diabetes Complicat 1997;(11) 5:298–306. PMID: 9424171
Lane M, Mathewson PA, Sharma HE, Palmer H, Shah P, Nightingale P, et al.
Social deprivation as a risk factor for late presentation of proliferative
diabetic retinopathy. Clin Ophthalmol. 2015;9:347–52. https://doi.org/10.
2147/OPTH.S73272.
Hipwell AE, Sturt J, Lindenmeyer A, Stratton I, Gadsby R, Hare PO. Attitudes,
access and anguish: a qualitative interview study of staff and patients’
experiences of diabetic retinopathy screening. BMJ Open. 2014;1(9) doi.org/
10.1136/bmjopen-2014-005498.
Burgess PI, Msukwa G, Beare NAV. Diabetic retinopathy in sub-Saharan
Africa: meeting the challenges of an emerging epidemic. BMC Med. 2013;
11(1):157 doi.org/10.1186/1741-7015-11-157.
Dervan E, Lillis D, Flynn L, Staines A, O’Shea D. Factors that influence the
patient uptake of diabetic retinopathy screening. Ir J Med Sci 2008;177(4):
303–308. PMID: 18641918 DOI: https://doi.org/10.1007/s11845-008-0192-5.
Lindenmeyer A, Sturt JA, Hipwell A, Stratton IM, Al-Athamneh N, Gadsby R,
et al. Influence of primary care practices on patients’ uptake of diabetic
retinopathy screening: a qualitative case study. Br J Gen Pract 2014;64(625):
484–492. PMID: 25071061 DOI:https://doi.org/10.3399/bjgp14X680965.
Murgatroyd H, MacEwen C, Leese G. Patients’ attitude towards mydriasis for
diabetic eye disease screening. Scott Med J 2006;51(4):341–345. PMID:
17137147 DOI: https://doi.org/10.1258/RSMSMJ.51.4.35.
Yeo ST, Edwards RT, Luzio SD, Charles JM, Thomas RL, Peters JM, et al.
Diabetic retinopathy screening: perspectives of people with diabetes,
screening intervals and costs of attending screening. Diabet Med 2012;
29(7):878–885. PMID: 22414383 DOI: https://doi.org/10.1111/j.1464-5491.
2012.03637.x.
Penchansky R, Thomas J. The concept of access-definition and relationship
to consumer satisfaction. Med Care 1981;19(2):127–140. PMID: 7206846
Taylor SP, Nicolle C, Maguire M. Cross-cultural communication barriers in
health care. Nurs Stand 2013;27(31):35–43. PMID: 23641636

