
Diabetic Medicine. 2022;39:e14751.	 ﻿	    |  1 of 16
https://doi.org/10.1111/dme.14751

wileyonlinelibrary.com/journal/dme

Received: 16 September 2021  |  Accepted: 25 November 2021

DOI: 10.1111/dme.14751  

R E S E A R C H :  E D U C A T I O N A L  A N D  P S Y C H O L O G I C A L  A S P E C T S

Barriers and enablers to diabetic eye screening attendance: 
An interview study with young adults with type 1 diabetes

Louise Prothero1   |   John G. Lawrenson1   |   Martin Cartwright1   |   
Roxanne Crosby-Nwaobi2   |   Jennifer M. Burr3   |   Philip Gardner4  |   
John Anderson5   |   Justin Presseau6   |   Noah Ivers7   |   Jeremy M. Grimshaw6,8   |   
Fabiana Lorencatto9   |   for the EROS Study Investigators

This is an open access article under the terms of the Creat​ive Commo​ns Attri​bution License, which permits use, distribution and reproduction in any medium, provided 
the original work is properly cited.
© 2021 The Authors. Diabetic Medicine published by John Wiley & Sons Ltd on behalf of Diabetes UK

1School of Health Sciences, City, 
University of London, London, UK
2NIHR Moorfields Biomedical Research 
Centre, London, UK
3School of Medicine, University of St 
Andrews, St Andrews, UK
4Office for Health Improvement and 
Disparities, Department of Health and 
Social Care, London, UK
5Homerton University Hospital NHS 
Foundation Trust, London, UK
6Ottawa Hospital Research Institute, 
Ottawa, Ontario, Canada
7Women’s College Research Institute, 
Toronto, Ontario, Canada
8Department of Medicine, University of 
Ottawa, Ottawa, Ontario, Canada
9Centre for Behaviour Change, 
University College London, London, 
UK

Correspondence
John G. Lawrenson, School of Health 
Sciences, City, University of London, 
Northampton Square London, EC1V 
OHB, UK.
Email: j.g.lawrenson@city.ac.uk

Funding information
NIHR Policy Research Program (project 
reference PR-R20-0318-22001).

Abstract
Aim: The aim of this study was to identify barriers and enablers of diabetic eye 
screening (DES) attendance amongst young adults with diabetes living in the 
United Kingdom.
Methods: Semistructured qualitative interviews with adults aged 18–34  years 
with diabetes. Participants were purposively sampled to aim for representation 
across gender, geographical locations, diabetes type, years since diabetes diagno-
sis and patterns of attendance (i.e. regular attenders, occasional non-attenders, 
regular non-attenders). Data were collected and analysed using the Theoretical 
Domains Framework (TDF) to explore potential individual, sociocultural and 
environmental influences on attendance. Data were analysed using a combined 
deductive and inductive thematic analysis approach. Barriers/enablers were 
mapped to behaviour change techniques (BCTs) to identify potential strategies 
to increase attendance.
Results: Key barriers to attendance reported by the sample of 29 study partici-
pants with type 1 diabetes, fell within the TDF domains: [Knowledge] (e.g. not 
understanding reasons for attending DES or treatments available if diabetic 
retinopathy is detected), [Social Influences] (e.g. lack of support following DES 
results), [Social role and Identity] (e.g. not knowing other people their age with 
diabetes, feeling ‘isolated’ and being reluctant to disclose their diabetes) and 
[Environmental Context and Resources] (e.g. lack of appointment flexibility and 
options for rescheduling). Enablers included: [Social Influences] (e.g. support of 
family/diabetes team), [Goals] (e.g. DES regarded as ‘high priority’). Many of the 
reported barriers/enablers were consistent across groups. Potential BCTs to sup-
port attendance include Instructions on how to perform the behaviour; Information 
about health consequences; Social support (practical) and Social comparison.
Conclusions: Attendance to diabetic eye screening in young adults is influenced 
by a complex set of interacting factors. Identification of potentially modifiable target 
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1   |   BACKGROUND

In the United Kingdom, diabetic eye screening (DES) 
is managed by the National Screening Committee.1 In 
England, the NHS National Diabetic Eye Screening 
Programme provides annual screening for approximately 
3.3  million eligible people with diabetes aged 12  years 
and over through 57 regional Diabetic Eye Screening 
Programmes (DESPs). Equivalent National programmes 
in Scotland, Wales and Northern Ireland operate accord-
ing to similar service specifications. Although uptake of 
screening is generally high (82.6% in England 2018–2019), 
published audits report significant inequity in screening 
attendance and outcomes, with variable uptake and sub-
optimal attendance in particular demographic groups.2-5 
One such group is young adults with diabetes. A recent 
retrospective analysis of attendance in three large screen-
ing programmes in England identified that the odds of 
attending annual screening were significantly lower 
amongst those aged 18–34 years compared to those ≥60, 
after controlling for other variables, for example, sex, eth-
nicity and socioeconomic deprivation.4

This raises questions as to how screening attendance 
can be increased in young adults to prevent complica-
tions and avoidable vision loss. To answer this, we must 
first understand the reasons why young adults attend or 
do not attend DES (i.e. the barriers and enablers). There 
have been a number of studies internationally exploring 
barriers/enablers to diabetic retinopathy screening, which 
are summarised in a recent systematic review.6 However, 
the majority of the included studies treated people with 
diabetes as a homogeneous group and typically did not 
explore barriers and enablers to attendance from the per-
spective of particular demographic groups and/or those 
who have evidenced lower attendance relative to all peo-
ple with diabetes.6 For example, the review identified only 
two qualitative studies exploring barriers/enablers to DES 
in young adults.7,8 Although further studies have since 
been published on barriers to screening attendance in this 
population,9,10 the evidence base remains sparse, partic-
ularly the availability of theory-based studies of barriers 
and enablers to DES attendance in young adults.

Delivery of DES by healthcare professionals (HCPs) 
and attendance at screening appointments are examples 
of complex human behaviour. Theories provide explicit 

statements regarding processes hypothesised to regu-
late behaviour, and can be used to explain and predict 
human behaviours.11 The use of a theory enables draw-
ing from, and contributing to, the decades of evidence 
in the wider literature regarding what influences be-
haviour and how best to change it. However, there are 
many, overlapping behaviour change theories. One be-
havioural science framework, the Theoretical Domains 
Framework (TDF), synthesises constructs from 33 be-
haviour change theories into 14 domains representing 
individual, sociocultural and environmental influences 
on behaviours.12 Using the TDF to guide data collec-
tion and analysis can help ensure the broad range of 
potential barriers and enablers to the behaviour of in-
terested is identified. A strength of the TDF is that it is 
linked to two complementary frameworks for specifying 

behaviours provides a basis for designing more effective, tailored interventions to 
help young adults regularly attend eye screening and prevent avoidable vision loss.

K E Y W O R D S

barriers and enablers, behaviour change, diabetic eye screening, qualitative research

What’s new?
•	 An organised screening programme for diabetic 

eye disease reduces the risk of visual impair-
ment, but attendance is suboptimal, particu-
larly in adults aged 18–34 years.

•	 Previous studies have explored modifiable in-
fluences on screening attendance, but often do 
not differentiate between population groups, 
few studies focus on young adults.

•	 We applied the Theoretical Domains Framework 
to identify modifiable barriers and enablers to 
screening attendance in young adults with type 
1 diabetes living in the United Kingdom.

•	 Common barriers included lack of understand-
ing of diabetic eye disease or its treatment; lack 
of appointment flexibility and the need for in-
formation and support following screening re-
sults. Social support of family and the diabetes 
team were identified as a key enabler.

•	 These findings provide a basis for developing 
more targeted interventions. Potential strate-
gies to increase attendance in this group include 
tailored education, persuasive communication 
and integration of diabetic eye screening with 
other diabetes appointments
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different types of interventions and techniques that can 
be used to change behaviour (i.e. the Behaviour Change 
Wheel13 and the Behaviour Change Technique (BCT) 
Taxonomy).14 This facilitates the systematic progres-
sion from understanding what is driving behaviour to 
designing more targeted strategies to change behaviour 
and therefore linking barriers to solutions. In the con-
text of DES, the TDF has been recently used to explore 
barriers/enablers to DES in Australian young adults 
with type 2 diabetes7 and Canadian adults from ethnic 
minority groups with diabetes.15

The aim of the current study was to apply the afore-
mentioned behavioural science frameworks to:

1.	 Identify barriers and enablers to DES in young adults 
aged 18–34  years living in the United Kingdom.

2.	 Identify potential behaviour change intervention strat-
egies to encourage attendance in this population group.

2   |   METHODS

2.1  |  Design

A behaviour change theory-informed qualitative study of 
young adults with diabetes.

2.2  |  Ethical approvals

This study received ethical approval from the NHS Wales 
Research Ethics Committee 2 (REC reference: 19/WA/0228).

2.3  |  Participants, 
recruitment and sampling

Eligible participants were English speaking, adults aged 
18–34  years with type 1 or type 2 diabetes, who had at-
tended at least one DES appointment. The choice of the 
age range 18–34 years was based on previously published 
audits of the UK diabetic eye screening programme, 
showing that this group is least likely to attend first and 
subsequent retinopathy screening and was most likely 
to be repeat non-attenders.2,4,5 We recruited participants 
by circulating a study invitation poster via social media 
platforms (e.g. Diabetes UK and JDRF Twitter accounts) 
and by sending invitation letters by mail to young adults 
(<35  years) on the register of a large urban screening 
programme. Participants were offered a £15 shopping 
voucher as an incentive to take part.

Purposive sampling was conducted with the aim of 
achieving variation within the target age group in terms 

of geographical location, ethnic group, type of diabetes 
and past history of attendance. For attendance, we ret-
rospectively categorised participants as regular attenders 
(i.e. participants who have previously attended all DES 
appointments); unintentional non-attenders (i.e. partic-
ipants who have unintentionally forgotten/missed pre-
vious DES appointments, and have rescheduled); and 
intentional non-attenders (i.e. participants who have ac-
tively chosen to not attend previous DES appointments).

The target sample size for the current study was up to 
30 interviews. Recruitment continued, with concurrent 
analysis, until thematic saturation was reached, that is, 
no new themes were emerging from the data and existing 
themes were supported by data from several participants.16

2.4  |  Study materials

The semistructured interview topic guides aimed to un-
derstand reasons why young adults do or do not attend 
DES attendance. The topic guide was developed by a 
team of behavioural scientists, health psychologists and 
clinicians, with input from four young adults with dia-
betes. The questions in the topic guide were structured 
around the 14 domains of the TDF: knowledge; skills; 
social/professional role and identity; beliefs about capabili-
ties; beliefs about consequences; optimism; reinforcement; 
intention; goals; memory/attention/decision processes; envi-
ronmental context/resources; behavioural regulation; social 
influences; and emotion. The interviews were piloted prior 
to data collection with two young adults with diabetes, 
and refined accordingly to enhance clarity and flow. The 
final version of the topic guide is available in Appendix S1.

2.5  |  Procedure

One-to-one interviews were conducted via telephone by 
the same researcher (LP), a health psychologist with ex-
tensive experience in qualitative research. Interviews 
took place between December 2019 and September 2020. 
Participants were asked to either complete an informed 
consent form and send this via email to the researcher 
ahead of the interview, or provide verbal consent prior to 
the start of the interview. Interviews were audio-recorded, 
transcribed verbatim and fully anonymised, so that no in-
dividual could be identified from the data.

2.6  |  Analysis

Transcripts were analysed using deductive framework 
analysis to code text into the broad TDF domains, followed 
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by inductive thematic analysis to further code text within 
each domain.9 Analysis of the interview transcripts fol-
lowed a stepwise process:

1.	 Developing a coding framework structured around 
the 14 TDF domains following collaborative coding 
of three interview transcripts by three researchers 
(LP/FL/MC). The coding framework is available in 
Appendix  S2 (Table  S1).

2.	 Generating a template summary of each interview tran-
script following methods for rapid qualitative analysis.17 
A health psychology researcher (LP) independently gen-
erated a template summary for the first 14 transcripts. 
This involved using the codebook to deductively code 
data to the domain they were judged to best represent.

3.	 Inductive themes, sometimes referred to as ‘Belief 
Statements’ in the TDF literature,11 were developed 
based on the summarised data within each domain, 
across participants. Themes were classified as either 
a barrier to DES, enabler or mixed theme (influences 
that operate as both a barrier and an enabler for the 
same participant and/or across participants). Two ex-
perienced behavioural and health psychology research-
ers (FL and MC) independently reviewed inductively 
generated themes at regular intervals throughout the 
analysis to check whether they agreed the theme label 
represented the data summaries contributing to that 
theme, and whether it was allocated to the most appro-
priate TDF domain. Any discrepancies were resolved 
through discussion until consensus was reached.

4.	 A matrix was used to look for similarities, differences 
and trends in responses: Following analysis of all 29 
interview transcripts, themes were transferred into an 
Excel table of respondents by domains.

5.	 The key domains and themes representing barriers/
enablers to DES were identified using established cri-
teria: (a) frequency (the number of participants whose 
responses contributed to that theme, particularly the 
number of non-attending participants); (b) spontaneity 
(did the theme occur spontaneously or was it elicited 
by a question in the topic guide); (c) elaboration (num-
ber of themes per domain).6,11

2.7  |  Mapping to intervention strategies

Using a similar approach to van Allen et al.,15 themes gener-
ated through the qualitative analysis representing barriers/
enablers to DES were mapped to potential intervention ap-
proaches using available mapping tools,18 previous evidence 
from the literature and stakeholder consultation. Mapping 
tools suggest which intervention strategies are more likely 
to be appropriate for addressing barriers and enablers 

within different domains of the TDF12; thereby providing 
a basis for systematically progressing from initial identifi-
cation of ‘what needs to change' to selecting potential in-
tervention components for further iterative development of 
intervention content.13 For each TDF domain, the mapping 
tools were consulted to identify potential techniques that 
have been established as being appropriate for addressing 
the barriers/enablers identified within that domain during 
the qualitative analysis. To select amongst the candidate list 
of potential techniques, we consulted a Cochrane Review 
of interventions to increase DES.19 Suggested interventions 
were then summarised in an intervention mapping table, 
which was then shared with a stakeholder advisory group 
consisting of diabetologists, ophthalmologists, screener/
graders, young adults with diabetes, policy and diabetes 
charity representatives, who were invited to comment on 
the proposed interventions, provide suggestions for refine-
ments in how the intervention might be delivered or addi-
tional suggestions for intervention strategies.

3   |   RESULTS

3.1  |  Participants

We conducted interviews with young adults with type 1 
diabetes, lasting an average of 30 min (range 12–50 min). 
We were unable to recruit participants within our 18–34 
age group with type 2 diabetes.

Data saturation was deemed achieved after 29 inter-
views. Fifteen of these participants were regular DES at-
tenders, six were unintentional non-attenders and eight 
were intentional non-attenders. Other participant demo-
graphic characteristics are summarised in Table 1.

3.2  |  Barriers and enablers to DES

Reported barriers and enablers to DES attendance were 
identified across 13 (of 14) domains, with the exception of 
Optimism. Table 2 ranks domains in terms of relevance to 
the behaviour in terms frequency, elaboration and spon-
taneity of themes.

Table  3 provides an example of a subset of themes 
representing barriers and enablers that were identi-
fied within each domain. A narrative description of 
the themes, within domains, is presented below for the 
domains that were identified as highly relevant (based 
on elaboration and spontaneity), highlighting any key 
differences according to attendance status. The full list 
of themes (i.e. barriers/enablers) identified within each 
domain is presented in Appendix  S3 (Table  S2), along 
with supporting quotes.
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3.2.1  |  Knowledge

Knowledge was a mixed influence on DES attendance. 
Although enablers reported in this domain included 
understanding both how diabetes affects the eyes 
and the reasons for attending DES, all but one of the 
non-attenders reported that educational courses, for 

example, DAFNE did not cover diabetic eye disease and 
DES in detail. A common knowledge barrier was being 
unaware of the treatments available if diabetic retinopa-
thy were to be detected. Several participants indicated 
that they would like to know more about the treatments 
available. In contrast, a small number indicated that 
they would not want to know more, unless treatment 
was required.

3.2.2  |  Social role and identity

Social Role and Identity was a mixed influence on DES at-
tendance. Barriers within this domain were particularly 
reported by intentional non-attenders and included par-
ticipants not knowing other people their age with diabe-
tes, feeling ‘isolated’ and the ‘odd one out’ during school 
and teenage years and being reluctant to disclose their 
diabetes. Most intentional non-attenders described be-
coming more comfortable disclosing their diabetes as they 
became older. In support to this, an enabler within this 
domain included ‘knowing others with diabetes/being part 
of the online community means you are more engaged with 
your diabetes management’. A number of intentional non-
attenders described actively making steps to meet other 
young adults with diabetes. This resulted in them becom-
ing more engaged with their DES appointments around 
their early to mid-20s.

3.2.3  |  Environmental context and resources

Environmental context and resources was a mixed influ-
ence on DES attendance. Common barriers within this 
domain included lack of flexibility and options for (re-) 
scheduling DES appointments (e.g. evening/weekend 
appointments, appointments offered on more than 1 
day) and appointments taking up to half a day or more. 
A further barrier was transitioning from paediatric to 
adult care and the impact of university. Transitioning 
from paediatric to adult diabetes care meant being seen 
less frequently in diabetes clinics and usually by an un-
familiar team and some participants ‘dropped off’ from 
attending DES during this ‘difficult period’. Participants 
experienced difficulties attending DES whilst at univer-
sity; either due to delays in changing eye screening pro-
gramme or having to attend DES appointments outside 
of term time. The lack of co-ordination between DES 
and other diabetes appointments was particularly re-
ported as a barrier by unintentional non-attenders and 
included issues such as ‘random’ timing of appointments 
during the year and ineffective communication between 
the DES and diabetes care teams. The instillation of eye 

T A B L E  1   Participant demographics

% (n)

Gender

Women 62.1 (18)

Men 37.9 (11)

Age (years)

18–23 31.0 (9)

24–29 38.0 (11)

30–35 31.0 (9)

Duration of diabetes (years)

18–26 41.4 (12)

9–17 13.8 (4)

1–8 44.8 (13)

Ethnicity

White British 79.3 (23)

White European 6.9% (2)

White and Black Caribbean 3.4% (1)

Irish 3.4% (1)

Caribbean 3.4% (1)

Any other ethnic group 3.4% (1)

Country of residence

England 75.9 (22)

Northern Ireland 13.8 (4)

Scotland 6.9 (2)

Wales 3.4 (1)

Area

Urban 37.9 (11)

Suburban 34.5 (10)

Rural 27.6 (8)

Occupational status

Full-time job 58.6 (17)

Part-time job 6.9 (2)

Studying full-time 17.2 (5)

Studying part-time 6.9 (2)

Unemployed 6.9 (2)

Other—Freelancer 3.4% (1)

Highest level of education

School education (up to 16) 6.9 (2)

Further education (up to 18) 34.5 (10)

Bachelor's degree or more 58.6 (17)
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drops to dilate the pupil (mydriasis) is standard prac-
tice in the NHS screening programme to improve retinal 
image quality, although this is not always required in 
young adults. Advantages of not having mydriatic eye 
drops was an enabler to DES attendance within this do-
main. Specific advantages included being able to drive 
to and from the appointment, and DES taking less time 
from participants’ working day.

3.2.4  |  Social influences

A common Social influences barrier was the need for 
more support and information after receiving DES re-
sults. Participants thought the DES results letter provided 
insufficient ‘blanket’ information. They reported a pref-
erence to speak to a diabetes consultant or nurse (either 
in-person or over the telephone) to obtain tailored feed-
back (e.g. what was found, their level of risk of develop-
ing diabetic retinopathy). Impact of HCP communication 
was a mixed theme within this domain. Impact of HCP 
communication as an enabler particularly referenced dia-
betes specialist nurses. Participants reported nurses being 
‘really helpful’ with regular contact in-between appoint-
ments (facilitated mainly via text message and email). 
Communication became a barrier to DES attendance 
when young adults perceived HCPs displayed a lack of 
knowledge about diabetes, or they were being ‘judged’ or 
‘spoken to harshly’ (e.g. by general practitioners or those 
conducting DES). Enablers to DES attendance within the 

Social influences domain include members of the diabetes 
team checking DES appointment attendance and part-
ners/family members assisting with travel to and from 
their DES appointments. Although an enabler, partici-
pants acknowledged that requiring assistance getting to 
and from DES appointments was sometimes impractical 
(e.g. co-ordinating a time when both they and their family 
member/partner were available).

3.2.5  |  Goals

Goals was an enabler to DES attendance. Priorities in 
diabetes management was a common theme across par-
ticipants. Attending DES appointments was regarded as 
a high priority by the majority of participants. Attending 
DES became more of a priority when participants expe-
rienced eye complications. This was described by one 
interviewee as a ‘jolt’ that said ‘you need to sort yourself 
out before things get any worse’. This theme also applied 
to participants with indirect experience of eye complica-
tions caused by diabetes (e.g. family members). These two 
interviewees separately reported feeling genetically more 
at risk of complications and not wanting ‘to go that way’.

3.2.6  |  Intention

Intention was an enabler to DES attendance across partici-
pants. Almost all participants expressed a strong intention 

T A B L E  2   Domain importance

Domain

Frequency (max n=29)
(number of participants 
reporting barriers or 
enablers within the domain)

Elaboration (number of 
barrier or enabler
themes per domain)

Spontaneity 
(Frequency of 
spontaneous themes)

Knowledge 29 7 4

Social/professional role and identity 29 5 3

Environmental Context & Resources 28 10 6

Social influences 28 8 8

Goals 27 3 2

Intention 27 2 1

Memory, attention and decision 
processes

26 7 2

Emotion 26 5 5

Beliefs about consequences 24 5 4

Skills 24 2 0

Reinforcement 20 2 0

Beliefs about capabilities 13 1 1

Behavioural Regulation 3 1 1
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to attend future DES appointments. Pregnancy was a life 
event which increased one interviewee's likelihood of at-
tending DES, because she knew she was more at risk of 
complications while pregnant.

3.2.7  |  Memory attention and 
decision processes

Memory, attention and decision processes was a mixed 
influence on DES attendance. A common barrier within 
this domain was forgetting to attend at least one DES 
appointment. This barrier was especially reported by 
unintentional non-attenders, citing issues such as DES 
appointments being sent to far in advance and not re-
ceiving the DES invitation letter. Enablers within this 
domain included preference to receive their DES ap-
pointment via text/e-mail/phone call, rather than via a 
letter which can be easily missed and is also less eco-
nomical. Participants suggested a text message or phone 
call prior to the appointment would serve as a useful 
reminder to attend.

3.2.8  |  Emotion

Emotion was a mixed influence of DES attendance. 
Common enablers reported in Emotion included con-
cern and worry about future diabetic eye complica-
tions. Diabetes scare stories were reported as a barrier 
to DES attendance. This involved young adults either 
reading or being warned by HCPs, about complications 
they will experience unless they manage their blood 
sugars (e.g. ‘if you don't look after yourself, you're going 
to go blind’). Another barrier, reported by some inten-
tional non-attenders, was diabetes distress/burnout. 
This was caused by the burden of attending multiple 
appointments, the ‘constant’ demands of blood glucose 
management and a feeling of being ‘overwhelmed’. 
Mixed feelings about receiving DES results describe 
how interviewees felt about finding out the outcome of 
the screening procedure. Feeling nervous and anxious 
about receiving the results was especially reported by in-
tentional non-attenders, some of whom acknowledged 
that how they feel depends on the result.

3.3  |  Mapping identified barriers/
enablers to intervention strategies

Table 4 presents the process of mapping barriers and en-
ablers to proposed strategies to increase DES attendance 
in UK young adults for a subset of barriers and enablers 

identified in the interviews based on spontaneity and 
elaboration. The full list of suggested intervention strat-
egies is available in Appendix S4 (Table S3). A range of 
potential strategies were identified. Some strategies tar-
get individual knowledge, motivational and emotional 
influences on DES attendance (e.g. persuasive com-
munication, use of positive case studies and testimoni-
als, providing reassurance around what can be done if 
retinopathy is detected and the benefits of screening). 
Some strategies operate at the service provision level 
(e.g. integration of DES clinics with other diabetes ap-
pointments, increasing flexibility and availability of 
appointments on weekends and evenings, creating op-
portunities for people with diabetes to discuss their test 
results with a HCP), while others necessitate change at 
the sociocultural level (e.g. improving doctor–patient 
communication, reducing stigma and increasing aware-
ness about diabetes and diabetic retinopathy in the gen-
eral population).

4   |   DISCUSSION

This study aimed to identify the barriers and enablers to 
DES attendance using the TDF to code the interviews, with 
an emphasis on modifiable behaviours. The key TDF do-
mains in terms of frequency, elaboration and importance 
were Knowledge; Social influences; Social role/identity; 
Environmental context/resources; Goals and Intention. 
Many of the same theoretical domains were identified as 
barriers/enablers to DES in two previous studies using 
the TDF, including a study of young adults with type 2 
diabetes in Australia7 and linguistic and cultural minority 
groups in Canada.15

Study participants included regular DES attenders, un-
intentional non-attenders and those who had intentionally 
missed one or more screening appointments in the past. 
Many factors influencing behaviour were consistent across 
groups, for example, knowledge gaps regarding DES and 
its treatment (Knowledge), strong intentions to attend fu-
ture DES appointments (Intention). Barriers more specific 
to non-attenders included participants not knowing other 
people their age with diabetes, feeling ‘isolated’ and the 
‘odd one out’ during school and teenage years and reluc-
tance to disclose their diabetes (Social role and identity), 
diabetes distress/burnout and feeling nervous and anx-
ious about receiving DES results (Emotion). Barriers more 
specific to unintentional non-attenders included the lack 
of co-ordinated diabetes care (Environmental context and 
resources) and lack of coordination between DES and other 
aspects of diabetes care (Environmental context/resources).

Young adults experience a range of contextual, prac-
tical and social challenges. First, they leave school, 
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and often the parental home, may take a year out, for 
example, to travel, before entering higher education or 
the workplace. Young adults with diabetes must navi-
gate these difficult transitions, whilst at the same time 
taking on increasing responsibility for their diabetes 
care.20  They may no longer have the necessary practi-
cal support and reminders from family members, which 
have been previously shown to be important enablers to 
attending DES.6,7,15 Study participants highlighted that 
the process of transitioning from paediatric to adult ser-
vices was often associated with a failure to attend DES, 
with less frequent clinical appointments and being seen 
by an unfamiliar team. There were particular difficul-
ties during the period of leaving home for university/
college study and either having to change DES provider 
or being limited by the restriction to appointments out-
side term time. General difficulties with scheduling 
appointments, time demands associated with attend-
ing multiple clinical appointments, which are not coor-
dinated and the negative effects of the eye drops were 
also seen as barriers for many study participants. The 
lack of appointment flexibility and the need to take time 
away from study or work were also reported as barriers 
amongst adolescents and young adults with type 1 dia-
betes in two recently published studies.9,10

A particular issue in the United Kingdom is the sep-
aration of DES (which is managed as one of the five 
National Adult Population Screening Programmes) 
from other aspects of diabetes care. This lack of inte-
gration was reflected in the perceived communication 
difficulties between DES and other members of the di-
abetes care team. Furthermore, the physical separation 
between sites providing DES and other processes of 
care makes it difficult to integrate DES and screening 
tests for other diabetes complications. Improved com-
munication and collaboration between the screening 
programme and GP practices21 associated with recom-
mendations and reinforcement from HCPs to attend for 
DES6,7,15 have been identified as enablers for DES in pre-
vious studies. Another important potential role for GPs 
and other HCPs is to provide support and information 
after receiving DES results.

4.1  |  Implications for policy and practice

We have identified a range of potential strategies to in-
crease DES attendance. Some interventions targeting 
the person with diabetes are relatively simple, for exam-
ple, providing age-appropriate information on the risk 
of developing retinopathy and its treatment and restruc-
turing the content of results letters. A previous study in-
vestigating the effectiveness of a tailored evidence-based 

information leaflet to promote uptake of DES in young 
adults with type 2 diabetes, found that this simple inter-
vention significantly increased knowledge of diabetic 
retinopathy, an important predictor of DES uptake.22

Interventions directed at HCPs (e.g. GPs, diabetes 
team) could include the development of a nationally ap-
proved training programme that includes specific rec-
ommendations for actions HCPs could take to support, 
encourage and enable young adults to attend DES (e.g. 
how to raise the issue of DES and check screening atten-
dance in a non-judgemental way, how to facilitate refer-
rals to DES services and how to provide reassurance and 
address concerns around diabetic retinopathy).

At a policy level, we have made recommendations to 
better integrate eye screening with other diabetes services. 
Although there is no currently high quality evidence from 
the United Kingdom that integrated ‘one-stop clinics’ im-
prove DRS uptake specifically in young adults, ‘collabora-
tive case management’, which coordinates the processes 
of diabetes care, has been shown to improve diabetic 
retinopathy outcomes in trials of a general population of 
adults with diabetes.23

Another policy recommendation is to review the selec-
tive use of mydriatic drops in young adults. The National 
Screening Committee (NSC) currently recommends dilat-
ing all people attending for screening on the basis of the 
ease of organisation and improved image quality; how-
ever, there is evidence that targeted mydriasis strategies 
can be effective for DES.24

4.2  |  Strengths and limitations

One of the main strengths of the current study is that it 
addresses an important evidence gap and incorporated 
the views and experiences of young adults with diabetes 
in planning and conducting the research. Although there 
are many studies that have previously reported modifi-
able barrier/enablers to DES,6 these studies tended to 
treat people with diabetes as a homogeneous group, 
and therefore, it is not possible to identify barriers spe-
cific to particular population subgroups. Relatively few 
studies7-10 have reported barriers from the perspective of 
young adults with diabetes and only two of these were 
based in United Kingdom.6,9 Another strength of our 
approach is the use of a theory-informed and replicable 
methodology to identify barriers and enablers.11  This 
provides a basis for generating evidence-based change 
strategies (BCTs or programme changes) that are tailored 
to young adults to address barriers or enhance facilita-
tors. A similar approach has been successfully adopted 
to increase DES uptake in a general population of people 
with diabetes in Ireland.25
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Our inclusion criteria included young adults with 
type 1 and type 2 diabetes. Despite recruiting a diverse 
sample of people with type 1 diabetes in terms of demo-
graphic factors and screening behaviour, we were unable 
to recruit young adults with type 2 diabetes. Recruitment 
challenges in this population have been previously iden-
tified.7 The results of the current study therefore cannot 
be generalised to young adults with type 2 diabetes due to 
recognised clinical and psychosocial differences between 
type 1 and type 2 diabetes in this demographic group,26,27 
relative susceptibility to diabetic retinopathy28 and barri-
ers to screening.7

Whilst the TDF provides a useful and comprehen-
sive theoretical approach to identifying influences on 
behaviour, if applied too rigidly there is a risk that non 
TDF-related factors could be missed.29  We attempted to 
mitigate this risk by using an inductive approach in the 
analysis to ensure that potential themes that could not be 
coded to the TDF were not lost.

4.3  |  Directions for future research

Type 2 diabetes is becoming increasingly prevalent in ado-
lescents and young adults and further research is needed 
to evaluate strategies to increase their representation in 
health and medical research.

The results from the mapping of TDF domains to BCTs 
have identified a number of potentially effective target 
behaviours at multiple levels, many of which have been 
shown to be effective in a general population of people 
with diabetes19 Based on salient TDF domains and linked 
BCTs, we have proposed a number of potential interven-
tion components that could be operationalised as part of 
a multicomponent strategy to increase young adult's DES 
attendance. Using a similar co-design process to that de-
scribed by Riordan et al.,25 the next step will be to discuss 
the acceptability and feasibility of the suggested interven-
tion components. Once acceptability and feasibility have 
been considered they could be piloted and, if they meet 
a priori progression criteria, their effectiveness could be 
evaluated in a trial of these interventions to assess the im-
pact on uptake in the target population.

5   |   CONCLUSIONS

The current study is the first in-depth exploration of the 
factors influencing DES attendance from the perspective 
of UK young adults with type 1 diabetes. A behavioural 
approach was used, informed by the TDF, which allowed 
us to identify a number of barriers to and enablers of DES 
attendance. Although there were high levels of awareness 

of the importance of DES, there was a lack of knowledge 
of treatments available should diabetic retinopathy be de-
tected. Many of the barriers related to the competing time 
demands and practical issues with scheduling DES ap-
pointments, including the lack of coordination with other 
aspects of diabetes care.

Identifying the theory-informed determinants of DES 
attendance behaviour provides an opportunity to design 
interventions that specifically target these behaviours. It is 
likely that tailored approaches will be needed to facilitate 
implementation and uptake of DES in young adults. This 
study has identified a number of potential behavioural 
targets and programme changes that could be used to in-
form intervention components to address modifiable bar-
riers and enhance enablers to attendance.
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