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Abstract  

Aims 

Attendance for screening to detect sight-threatening diabetic retinopathy is suboptimal. 

Identifying the theoretical determinants (barriers and enablers) of attendance behaviour can 

inform interventions to improve attendance. We aimed to identify and synthesise studies 

reporting modifiable barriers/enablers associated with retinopathy screening attendance, and 

identify those most likely to influence attendance. 

Methods  

We searched MEDLINE, EMBASE, PsycINFO, Cochrane Library and sources of grey 

literature to February 2017. Data (i.e. participant quotations, interpretive summaries, survey 

results) reporting barriers/enablers were extracted and deductively coded into domains from 

the Theoretical Domains Framework; with domains representing categories of theoretical 

barriers/enablers proposed to mediate behaviour change. Inductive thematic analysis was 

conducted within domains to describe the role each domain plays in facilitating or hindering 

screening attendance. Domains that were more frequently coded and for which more themes 

were generated were judged more likely to influence attendance.  

Results  

Sixty-nine primary studies were included. We identified six theoretical domains 

(‘environmental context and resources’, ‘social influences’, ‘knowledge’, ‘memory, attention, 

decision processes’, ‘beliefs about consequences’ and ‘emotions’) as key mediators of 

diabetic retinopathy screening attendance behaviour. Specific barriers/enablers populating 

these domains were identified at multiple levels. For example, some patients confused 

screening with routine eye care; recommendations by a healthcare professional facilitated 

screening attendance; at the system level, inaccurate registers were reported; and community-

level media coverage was an enabler.  
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Conclusions  

Across a variety of contexts, we found common barriers and enablers to retinopathy 

screening that are important to target by interventions aiming to increase screening 

attendance. 

 

Keywords; Diabetic retinopathy, Screening attendance, Barriers, Enablers, Facilitators, 

Theoretical Domains Framework.  
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Introduction  

Diabetic retinopathy is a leading cause of severe sight loss in people of working age1,2. 

Although effective treatments are available3, their success is dependent on early detection and 

timely referral. Diabetic retinopathy screening (DRS) effectively reduces risk of sight loss; 

however, screening attendance is consistently below recommended levels4-6. 

 

Interventions that target DRS behaviour are more likely to be effective if they target the 

determinants (barriers and enablers) of attendance for screening. The Theoretical Domains 

Framework (TDF) of behaviour proposes 14 ‘theoretical domains’ for identifying and 

categorising barriers/enablers (e.g. ‘knowledge,’ ‘beliefs about consequences,’ ‘social 

influences’). Each domain represents a set of related constructs that may mediate behaviour 

change. For example, the ‘social influences’ domain includes the constructs ‘social support,’ 

‘group norms’ and ‘social comparison7.’ The TDF thus provides a theory-driven basis for 

investigating the potentially wide-ranging barriers/ enablers of behaviour change. 

 

The TDF has been applied in numerous studies to systematically identify and characterise 

barriers/enablers to implementation across various clinical contexts, primarily through 

interview and survey studies. More recently the TDF has been applied in systematic reviews 

of barriers/enablers, as a coding framework for data synthesis8. Identifying barriers/ enablers 

in the literature, framing these in terms of theoretical domains, and identifying their likely 

importance for screening attendance, are steps that might explain why some interventions are 

more effective than others. This would enable intervention designers to optimise 

interventions by ensuring that they target the likely determinants of screening attendance. 
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We aimed to gain an understanding of DRS attendance behaviour by identifying the 

theoretical determinants of DRS attendance. 

 

The specific objectives were to:  

 Identify the published and grey literature reporting perceived barriers and enablers associated 

with DRS attendance 

 Extract reported barriers/enablers and categorise these according to TDF domains  

 Apply pre-specified criteria to identify the likely importance of TDF domains in influencing 

DRS attendance.  
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Methods  

A detailed protocol for this review has been published9 and registered in PROSPERO 

(CRD42016032990). In brief, we included studies reporting primary data relating to 

modifiable factors that might hinder or facilitate DRS attendance. We included studies 

reported in English, conducted between January 1990 and February 2017, basing the lower 

date limiter on the publication of the St Vincent Declaration (“Diabetes care and research in 

Europe: the Saint Vincent declaration.,” 1990), which set a target to reduce new blindness in 

Europe by one third or more, as this is arguably the catalyst for the development of DRS 

programmes worldwide. Six bibliographic databases were searched to identify the published 

literature [MEDLINE, EMBASE, PsycINFO, Web-of-Science, CENTRAL in the Cochrane 

Library, Proquest]. An example search strategy for MEDLINE is provided in supplementary 

Appendix A. Grey literature databases were also searched, e.g. OpenGrey, and PsycEXTRA, 

alongside a Google search engine search using the terms: “diabetic retinopathy” AND 

screening AND [barrier* OR “facilitat* OR enable]. We limited the Google search to the first 

15 pages. Reference lists of included studies were screened for additional studies. Following 

de-duplication, one member of the research team (EGR) screened all identified titles and 

abstracts against the inclusion/exclusion criteria. A second review author (FL) screened 

approximately 10% of the titles and abstracts to check reliability. Full-text copies of 

potentially eligible studies were obtained and a final decision was made on inclusion.  

 

Data extraction and analysis  

We followed analysis methods used in previous studies applying the TDF to interview 

transcripts from semi-structured interviews10. These methods follow a combined content and 

framework analysis approach (Figure 1) involving four steps: 1) data extraction; 2) deductive 

analysis (TDF coding); 3) inductive analysis (thematic synthesis); and 4) identifying 
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important domains. 

 

FIGURE 1 HERE 

 

Step 1: Data extraction.  

One review author (EGR) identified and extracted data reporting participants’ (e.g. people 

with diabetes and/or healthcare professionals (HCPs)) perceptions of modifiable barriers/ 

enablers to DRS attendance. Extracted data included participant quotations from qualitative 

studies, quantitative findings from questionnaire and survey studies and authors’ interpretive 

descriptions and summaries of results. Predictors of and associations with attendance/non-

attendance reported in quantitative studies were also extracted. 

Step 2a. Pilot coding exercise 

In order to practise coding extracted data into TDF domains, three pilot transcripts were 

collaboratively coded using the TDF. Any discrepancies were discussed until agreement was 

reached (supplementary Appendix B presents the TDF codebook). 

Step 2b. TDF coding 

One review author (EGR) coded the data extracted from all remaining studies. Extracted data 

was coded according to which TDF domain they were judged to represent, guided by the 

TDF codebook.  

Step 3: Thematic synthesis  

In line with a framework analysis approach, step 3 focussed on sifting and sorting the data 

within each domain to thematically synthesise and identify emerging content themes. One 

review author (EGR) grouped together similar data relating to perceived barriers/enablers to 

DRS attendance, for each of the 14 domains. Theme labels and, where appropriate, sub-

theme labels were then generated for each cluster of similar data to express these shared 
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views. These initial grouping and theme labels were reviewed by two additional review 

authors (FL, JF) to assess their agreement with: 1) grouping of extracted data; 2) assigned 

theme labels; and 3) whether the theme was appropriately allocated to the given domain. 

Disagreements were discussed until consensus was reached and theme 

groups/labels/allocation of domains were revised accordingly.  

 

Additionally, EGR assigned the data within the themes as either representing barriers or 

enablers to DRS attendance. This was usually clear from the original papers as it was either 

reported in a table titled ‘barriers to DRS’ or ‘enablers to DRS’ attendance or interpreted as 

one or the other by the study author. Each theme/sub-theme was then classified as: 1) a 

barrier theme if the data within it related to barriers only (e.g. receiving insufficient notice of 

appointments); 2) an enabler theme if the data within it related to enablers only (e.g. support 

from local community groups/networks) and 3) both a barrier and an enabler theme if it 

related to both (e.g. [In]flexibility of choice of times/dates of appointments). 

 

Step 4: Identifying important domains 

Each domain identified in step 2 was reviewed against an established set of three ‘importance 

criteria’11 to determine which domains were likely to be important for influencing screening 

attendance: (1) frequency (number of studies that identified each domain; (2) elaboration 

(number of themes and sub-themes) within each domain; and (3) ‘expressed importance’ 

(either a statement from the authors’ interpretation or direct quotes from study participants 

expressing importance).  
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Quality assessment 

One review author (EGR) rated included studies using items from the Critical Appraisal 

Skills Programme Qualitative Checklist (CASP) (http://www.casp-uk.net/casp-tools-

checklists) and the Mixed Methods Appraisal Tool (MMAT) 

(https://www.mcgill.ca/familymed/research/projects/mmat). Mixed-methods studies were 

appraised using both quantitative and qualitative appraisal tools. A second review author (JL) 

assessed a random sample of studies (20%) and differences of opinion regarding quality were 

resolved by discussion.  
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Results  

Study Characteristics  

After removing duplicates we screened 3,194 studies and reviewed 234 full text articles. We 

excluded 165 studies with reasons and included 69 studies that met our inclusion criteria (see 

Figure 2 for the PRISMA flow diagram). Table 1 presents an overview of the characteristics 

of included studies. Full details are provided in supplementary Appendix C. 

 

FIGURE 2 HERE 

TABLE 1 HERE 

 

Quality of included studies  

Overall, studies were judged to be at low, medium or unclear risk of bias (supplementary 

Appendix D). 

 

Deductive analysis  

In total, 737 units of data were extracted: 468 qualitative (167 quotations from study 

participants and 301 from authors’ conclusions) and 269 quantitative (e.g., percentages of 

participants agreeing with a questionnaire item, or odds ratios).  

 

Reported barriers were identified in all but one of the TDF domains (‘skills’). Enablers were 

identified in all but two domains (‘beliefs about capabilities’ and ‘skills’). Overall there were 

almost twice as many themes/sub-themes identified as barriers only than as enablers only (61 

vs 34). Twenty-one themes/subthemes represented both barriers/enablers. Table 2 reports the 

frequencies of barriers/enablers identified within each TDF domain. 

 

TABLE 2 HERE  



12 
 

Inductive analysis 

Supplementary Appendix E presents all themes and sub-themes identified within each 

domain, alongside frequencies, relevant studies and sample quotes. A narrative description of 

the themes, within domains, is presented below, for the domains that were identified as high 

in importance. 

 

Importance of TDF domains 

Domain frequency 

The data units were coded most frequently into the following domains: 1) environmental 

context and resources (52 studies); 2) social influences (35 studies); (3) knowledge (35 

studies); 4) memory, attention and decision processes (34 studies); 5) beliefs about 

consequences (26 studies); and 6) emotions (23 studies).  

 

Level of elaboration 

Approximately 82% of themes/sub-themes relating to barriers and 69% relating to enablers 

were captured in the same six theoretical domains (Table 2, columns 2 & 3). Table 3 

(columns 3 & 4) lists the numbers of themes and sub-themes identified within each domain. 

 

Rank order of domain importance  

In Table 3, the fourteen TDF domains are presented in rank order. In general, there was good 

convergence between frequency (number of studies in which the domain was evident) and 

elaboration (number of themes and sub-themes based on the inductive analysis).  

 

TABLE 3 HERE 
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Expressed importance 

Study authors’ interpretations of the study findings (e.g., in Discussion sections) articulating 

specific beliefs as important influences, also provided evidence of the importance of barriers/ 

enablers.  Quotations expressing importance are presented in supplementary Appendix G 

alongside the domain they were judged to represent.  For example, the following quotes from 

included studies represent expressed importance for the domain: 1) ‘environmental context 

and resources’ (“Getting to and from screening appointment was important pragmatically for 

many patients, who had to overcome a range of issues”) and 2) ‘beliefs about consequences’ 

(“The main reason for refusal was the retinal photos taken might worsen sight”). The 

number of studies that identified each domain through expressed importance was counted: the 

higher the count, the higher the expressed importance. On this basis, important domains were: 

environmental context and resources (21 studies); knowledge (19 studies); memory attention 

and decision processes (12 studies); social influences (10 studies); beliefs about 

consequences (6 studies); and emotions (5 studies). This list corresponds well with the list of 

six domains of high importance identified by the importance criteria ‘frequency’ and 

‘elaboration’ (Table 3).  

 

TABLE 3 HERE 

 

In summary, there was good convergence between all three criteria for identifying the 

importance of six theoretical domains, suggesting these domains are likely to be key 

mediators of screening attendance behaviour.  
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Thematic synthesis for domains identified as having high importance 

The content themes in the domains that were identified as potentially important factors 

influencing screening attendance are described in further detail in the sections below, with 

example references.  

 

Environmental context and resources (52 studies) 

Theme: Accessibility to the screening clinic (31 studies) 

This theme was identified by both patients and HCPs. “Accessibility” included issues with 

transportation (e.g. lack/cost/poor quality) and distance to the DRS clinic. In one correlational 

study, in an urban area, attendance was associated with living within an eight-mile radius of 

the screening facility and with access to public transportation12. In several studies, distance 

from home to DRS services was thought to improve attendance13,14. In two studies, mobile 

screening units were associated with higher attendance, compared to screening appointments 

at high street optometrists15,16. 

 

Theme: Time (competing demands) (29 studies) 

Patients often cited ‘time constraints’ as a barrier to attendance. Competing demands on their 

time were due to: work commitments (e.g. finding it hard to take time off work); family 

responsibilities (e.g., childcare); and clashes with other immoveable life events (e.g., 

holidays, religious/cultural activities. One HCP commented that: “People go away…to the 

Caribbean, Africa, Asia, Pakistan, India… and because they’re away they’re not going to get 

their screening done”17. 
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Themes: Financial concerns (27 studies) and consequences of private insurance (5 studies) 

Financial concerns, such as the cost of the eye exam/care and the cost or lack of insurance 

were common, especially in the US studies18,19 but attendance was sometimes not influenced 

by insurance20. Self-employed or casual employees reported costs owing to lost income when 

they took time off work to attend screening appointments21,22. 

 

Theme: Scheduling appointment issues (19 studies) 

Problems with scheduling appointments, including a long wait to receive an appointment and 

inability to get an appointment, were barriers to attendance. Three UK studies mentioned that 

patients had not received an invitation or had been given insufficient notice22-24. Patients 

expressed a preference for appointment flexibility but, in one study, older patients preferred 

fixed appointments25. Centrally-allocated appointments were perceived by some HCPs to be 

problematic14, as they undermined their own attempts to bring patients to the clinic17.  

 

Theme: Time (service issues) (9 studies) 

Long wait times on the day of the appointment and lengthy appointments were barriers to 

attendance. For multiple appointments patients reported ‘waiting around’ all day26, while 

long appointments could be especially problematic for people with diabetes, due to lengthy 

food abstinence27. 

 

Theme: Referral issues (8 studies) 

The absence of a referral was a substantial problem for some. In one UK study, a patient who 

normally attends her screening appointments had attempted to access screening through her 

GP practice but was refused as she was in temporary accommodation waiting to be 
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rehoused27. In some countries, patients were not referred because there was no available eye 

doctor13. Inaccurate or incomplete registers could also result in lack of referral14,17. 

 

Theme: Specialist diabetes services and staff (6 studies) 

The integration of specialist diabetes services or ‘one-stop-shops’ was viewed as beneficial: 

“if the eye appointment was on the same day as the DM [Diabetes Mellitus] appointment I 

would definitely attend”13. However, inflexible or incompatible administration systems were 

a problem17.  Having a specialist practice nurse was associated with increased attendance in 

two studies15,28. 

 

Social influences (Total = 35 studies)  

Theme: Doctor-patient communication (25 studies)  

Doctor-patient communication was discussed in many studies. A recommendation by the 

HCP to attend screening was an enabler29,30 and having received a recommendation from a 

healthcare provider to attend screening was associated with attendance31-33. The absence of a 

HCP recommendation was a barrier in other studies34-37. Some patients reported lack of 

information provision from their healthcare providers26,29,38, especially at the point of 

diagnosis. 

 

Language and/or communication style, especially for patients whose first language was not 

the same as the HCP’s, was a barrier. In some studies patients reported language difficulties 

as the primary reason for not attending screening appointments23. In one study a patient 

“didn’t understand her physician and was too intimidated to ask him to slow down when 

conversing” and was unaware of the recommendation to attend21. In some studies, 

participants felt that systems were in place to overcome this barrier (e.g., provision of 
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interpreters and accompanying family members)14,27,39. However, HCPs noted that 

accompanying relatives might not have the language skills needed to interpret correctly14. 

Theme: Trust in doctors (5 studies) 

Advice and recommendations from doctors were perceived to be an enabler in several studies 

and some patients were content to rely on their doctor’s advice regarding screening29. 

However, in one study it was reported that a small number of patients did not trust doctors30 

and another reported that low confidence in doctors was more common in non-attenders than 

attenders33. Perceived discrimination in the healthcare system was associated with longer 

time periods between screening visits40. Conversely, a study of Aboriginal patients in Canada 

reported that a culturally sensitive community-based clinic overcame such barriers21. 

 

Theme: Presence or absence of support from family members (N =11) 

Family support, both practical (e.g. providing transport to the clinic) and emotional (e.g. 

encouragement, offering gentle reminders), was an enabler29,30, and its absence was a 

barrier41,42. Family support was especially important to patients in communities that 

traditionally rely on their family members to look after them39 or when the patient had a 

physical disability37. 

 

Theme: Encouragement/support from local community groups/networks (3 studies) plus 

media attention and coverage (4 studies) 

Community-based programmes fostered trust and support21 and provided information39,43. 

Furthermore, local media (TV, newspapers, radio channels) had potential to raise awareness 

and promote attendance at screening, whereas lack of media attention could contribute to low 

attendance27.  
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Theme: Stigma (3 studies) 

Some patients spoke of social stigma or shame being attached to a diabetes diagnosis39,43. 

HCPs also spoke about the difficulties of being confronted by a patient’s perceptions of 

stigma44.  

 

Knowledge (Total = 35 studies) 

Theme: (Lack of) Awareness of illness (19 studies) 

Several studies reported that patients’ lack of knowledge about diabetes, diabetic retinopathy 

and the link between the two was a barrier to attendance. Understanding of how diabetes can 

affect vision was an essential and motivating factor associated with attendance: “If I had 

realised the possibility that I would suddenly go (blind), that I wouldn’t realise that it was 

coming on, I think I would have taken more care.”45. There was a significant association 

between believing diabetes could affect vision and attendance42. HCPs argued that some 

patients lack understanding of the link between diabetes and vision22,46. However, HCPs were 

not always happy to make the link clear, being careful not to alarm their patient: “I would 

never say to someone that there is a possibility that you could go blind from diabetes”45.  

 

Theme: (Lack of) Awareness of screening (17 studies) and confusion between screening and 

routine eye tests (8 studies) 

Lack of awareness of the need to screen (including recommended frequency) was a barrier to 

attendance, and awareness was an enabler: “On the one hand a group of over-65s had very 

little knowledge about why they attend for DRS. They know it is important that they go, and 

so they keep the appointments but they did not know … that screening helped to prevent 

blindness”14. In one study, patients who were not able to explain why diabetic retinopathy 

screening is needed reported more barriers than those who could47. Some patients were not 



19 
 

aware of the difference between DRS and routine eye tests; hence, some patients believed 

they had attended screening when they had not23,27,32. 

 

Theme: Education and training (8 studies) 

Receiving diabetes self-management or blindness prevention classes significantly increased 

attendance19,48,49, whilst patients who had not received education on diabetes care were 

screened significantly less often than those who had50. 

 

Memory, attention and decision processes (Total 34 studies) 

Theme: Symptoms (24 studies) 

The absence of symptoms often resulted in patients deciding not to screen14,22,37,43,51. This 

barrier was evident across different countries and screening contexts (e.g. UK, USA, Africa, 

Asia, and Australia) and may be especially relevant for men13. However, even when 

symptoms were experienced some patients did not always link these to diabetic retinopathy 

but to an inevitable consequence of getting older37. 

 

Theme: Competing health problems (13 studies) 

Many patients experience competing health problems that can overshadow concerns with 

their eyes. For some patients, missing a screening appointment might be due to a temporary 

illness or health problem23,24,27 but for others it was a consequence of comorbidities25,42,52 or 

the burden of diabetes17,29,39. 

 

Theme: Forgetting (10 studies) 

For some patients, failure to attend screening was attributed to: forgetting to make an 

appointment25; forgetting to attend24,26,53; or forgetting whether they had previously 
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attended14. Several studies alluded to HCPs’ attempts to prompt or remind patients in advance 

of their upcoming appointment14,27 and some reported that reminders prompted them to 

maintain regular attendance43. 

 

Theme: Patients’ perception that they have been checked elsewhere (5 studies) 

Sometimes patients believed they had been or were going to be checked elsewhere because 

they were transferring their eye care to another specialist53, or their eyes had already been 

examined by a family physician or as part of routine eye test by an optician27,36. 

 

Theme: Knowing it’s a routine test (3 studies) 

An enabler was expecting screening to be part of their routine care30,31,54. 

 

Beliefs about consequences (Total = 26 studies) 

Theme: Perceived necessity of screening (13 studies) and screening provides valuable 

information on the health status of your eyes (7 studies) 

Some patients do not attend as they believe it is unnecessary32,42,55 ‘I was told that my eyes 

are fine at my last screening’14,25, ‘my diabetes is under control’13,37,46 and ‘screening is not 

useful at my age’29,33. However, other patients reported that screening will identify problems 

early and this was motivating27,54,56,57. Others reported that screening can provide reassurance 

that all is well22,27,56. Some patients explained that they attended screening as family members 

had experienced problems with diabetes or retinopathy in the past27,30.  
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Themes: Short-term effects of screening (11 studies) and concerns about the harmful effect of 

the screening procedure (4 studies) 

Some patients reported that screening has negative short-term effects, for example, some 

patients dislike mydriatic eye drops (given to temporarily dilate the pupils)31,54,58, which were 

often uncomfortable or, in some cases, painful27,29,37. In one case a woman had developed a 

phobia of these eye drops24. 

 

Mydriatic drops were also inconvenient due to their temporary effects on vision. Hence, 

patients were prohibited from driving until the effects of the drops had worn off or it was 

difficult to navigate public transport27,31. Some patients reported that screening could have 

long-term negative effects on vision, either from the drops or from the retinal 

photographs23,59. 

 

Emotions (Total = 23 studies) 

Theme: Fear or anxiety (20 studies) 

For some patients, the fear of losing their vision was a strong incentive to attend 

screening14,26,31. However for some, fear of a diagnosis of diabetic retinopathy was a 

barrier45,57,60. Patients were also fearful of the screening procedure24,29,47 or of a medical 

intervention if they were confronted with a diagnosis29,41,61. In one study, non-adherent 

patients expressed less concern about losing their vision than adherent participants62. 

 

Theme: Defensive responses 

Defensive responses were sometimes noted. In one study young adults who participated in 

their study reported that they wanted to attend screening, but actively engaged in avoidance 

strategies56. In other studies patients simply refused to attend, without explanation13,24,46: 
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“[the patient] is refusing to even discuss his condition, so all you can do is keep sending 

invites”24.  

 

Theme: Emotional burden of diabetes 

For some patients, attending screening appointments could exacerbate negative emotions 

relating to lack of control of their diabetes, including feelings of failure, guilt, fear and 

anger14,26,45. 

 

Details of the domains and the corresponding barriers/enablers that were considered less 

important are provided in supplementary Appendix F 
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Discussion  

We employed a systematic, theory-informed and replicable approach to identifying barriers 

and enablers associated with DRS attendance. The combined content and framework analysis 

identified six TDF domains as the most influential factors in screening attendance: 1) 

‘environmental context and resources’, 2) ‘social influences’, 3) ‘knowledge’, 4) ‘memory, 

attention and decision processes’ 5), ‘beliefs about consequences’ and 6) ‘emotions’. 

Interventions that target these domains may be more likely to increase screening attendance. 

In contrast, three TDF domains seemed to have the least influence on screening: 1) 

‘optimism’, 2) ‘reinforcement’ and 3) ‘skills’. Hence, we propose that interventions targeting 

these three domains are less likely to increase screening attendance (Tables 2 and 3).  

 

Implications for practice  

Thematic synthesis within domains resulted in specific content themes that may help to 

identify potential targets for future QI interventions. The content themes were identified at 

multiple levels, including: the patient (e.g. confusion between screening and routine eye 

care); the HCP (e.g. recommendation to screen, or lack of such recommendation, by HCP); 

the healthcare system (e.g. inaccurate registers) and the wider community (e.g. lack of media 

coverage) (supplementary Appendix F).  

 

Four key recommendations based on the findings from the thematic synthesis are: (i) reduce 

inconvenience to patients; (ii) increase awareness among patients of the importance of 

screening; (iii) increase patients’ sense of comfort and support; and (iv) improve message 

content.  
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i). Reduce inconvenience to patients  

Many of the barriers/ enablers identified relate to perceptions of convenience. Difficulties 

with transportation, distance to the screening clinic, competing health and time demands, lack 

of instrumental/pragmatic support and scheduling appointment issues were reported to be 

important factors that may hinder attendance, whereas attempts to reduce inconvenience by 

improving accessibility, flexible appointments and integrating services were reported to 

facilitate attendance. Therefore, providing local screening facilities, ‘one-stop shops’ 

(integrating screening with other DM appointments), offering flexible appointment systems 

to patients and childcare facilities, and providing transportation may be advantageous. 

ii). Increase awareness of the importance of screening  

Both patients and HCPs reported that a lack of awareness or understanding of diabetic 

retinopathy, DM and the link between the two was a barrier to attendance. Similarly, a lack of 

awareness of the importance of screening, the recommended frequency or a lack of targeted 

patient education were also reported to be patient barriers, whereas providing blindness 

prevention programs or general diabetes self-management education was reported to be an 

enabler. The perceived absence of a HCP recommendation to attend screening and/or a lack 

of information provision from the HCP were also perceived patient barriers and therefore 

facilitating HCPs to provide such recommendations could potentially address this barrier. 

Similarly, using the local media and local community networks to improve awareness and 

promote attendance was reported as a potential but often untapped resource. 

iii). Increase patients’ sense of comfort and support 

Some patients reported barriers relating to difficulties with: communicating with HCPs, a 

lack of trust in doctors, a lack of emotional support, and negative emotions (e.g. fear, worry). 

Although there were limited reports of potential enablers to overcome such barriers, there 

was some mention that: community-based clinics; social/cultural compatibility between the 
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patient and HCPs; and compassion from the HCP were enablers which might encourage 

patients’ feelings of comfort, support and trust. There is some evidence for additional benefits 

of using culturally competent interventions that are tailored to the needs of people from 

ethnic minority groups for improving diabetes-related outcomes63. 

iv). Improve message content 

The absence of symptoms was a commonly-mentioned barrier to attendance. Furthermore, 

some patients perceived that DRS was not necessary, especially if they felt their diabetes was 

under control, they were not old, or if their previous test result was clear. Therefore, it would 

seem desirable to provide messages that highlight the asymptomatic nature of diabetic 

retinopathy and make salient the potential consequences if left unchecked. Likewise 

providing messages that emphasise and highlight the benefits of early detection, the safety of 

the procedure and the reassurance a positive result can provide would be recommended and 

help in part overcome barriers around emotional fears and concerns. In addition, a barrier 

related to the confusion between attendance at diabetic retinopathy screening and routine eye 

tests. Messages highlighting the difference between the two and emphasising the importance 

of continuing to attend despite attendance at other eye tests could be helpful. Furthermore, 

messages that emphasise that DRS is a routine part of diabetes care are also recommended as 

this belief was identified as an enabler. The offer of a reminder to attend DR screening was 

also regarded as an enabler addressing this domain. 

 

Recommendations for future research 

Identifying disparities in adherence to screening was not an objective of the current review 

and therefore it is not possible to recommend which sub-groups/populations require the 

greatest attention. However, a recent review has summarised the literature from the US and 

highlighted disparities in a number of sub-groups including: males; youth-vs. adult-onset 
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diabetes; specific minority populations; low socioeconomic status64. Future research could 

endeavour to identify which theoretical domains are most important for people within these 

sub-groups. For example, we identified only two studies that explored factors impacting 

young adults29,56. This patient group is not only under-researched but also at high risk of 

vision loss/blindness from diabetic retinopathy. In one of these studies, Lake et al29  

compared the barriers and enablers of young adults with type 2 diabetes (18-39 year) with a 

group of older adults with type 2 (40+ years) and found that younger adults had a higher 

number of barriers compared to older adults as well as factors that appeared to be highly 

relevant to younger adults such as ‘social comparison with others’, ‘concerns for the impact 

on the family unit’, ‘unrealistic optimism’ and ‘perceived invulnerability’. Such knowledge 

will allow for future interventions to be tailored to those most at risk.  

 

Strengths, limitations and challenges 

The combination of deductive coding (informed by a theoretical framework to guide barrier 

identification) and inductive analysis (to allow more granular content themes, unanticipated 

findings and patient insights to emerge) is a strength of this review. Furthermore, the review 

identified potential influence of patient, HCP, organisational and contextual factors on 

screening attendance. We were able to code all extracted data from the 69 studies into the 

TDF domains, thus demonstrating that the TDF framework provides a comprehensive 

coverage of barriers and enablers.  

 

Another strength was its inclusiveness. We included published and grey literature; qualitative 

and quantitative methodologies; patients’ and HCPs’ perspectives; and any context and/or 

screening model. Although not all barriers and enablers will be relevant to all settings, this 
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review gives a comprehensive overview of potential factors that may influence screening 

attendance.  

 

The studies in this review predominantly identified barriers and enablers from the perspective 

of the patient rather than the perspective of the organisation or HCP. Even the data we had 

from the HCPs mostly focused on their views regarding patient barriers.   

 

A number of the studies were poorly described. This hampered our ability to differentiate 

between HCPs’ and patients’ perspectives or to distinguish between different patient sub-

groups. Furthermore, the data extracted and analysed in the present review was that which 

was reported, analysed and interpreted by the study authors. It is possible that our data set 

may have been biased, in that authors may have selectively reported findings on perceived 

barriers/enablers that were more prevalent, interesting, or had a better fit with the stated 

research question. A further limitation is that the theoretical framework used is limited in so 

much as it does not specify relationships between domains and hence the likely strength of 

direct impact of barriers on behaviour is not known. 

 

Concluding remarks 

Six theoretical domains were identified as the factors most likely to be key mediators of DRS 

attendance behaviour. Interventions to increase DRS attendance are more likely to be 

effective if they target these domains. Thematic synthesis identified key content themes that 

offer further insight into which specific issues need to be addressed (notably, accessibility of 

screening clinic, time (competing demands), financial concerns, and scheduling appointment 

issues). Future research is needed to identify which domains are most important for sub-

groups of patients that have been identified as most at risk.  
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TABLE 1. Characteristics of included studies 

Study 

characteristics 
Frequencies (TOTAL N=69 studies) 

Study Methods 

45 (65%) quantitative (e.g. questionnaires, surveys) 

18 (26%) qualitative (e.g. interviews/focus groups) 

6 (9%) mixed methods 

Study Location 

30 (43%) USA. 

13 (19%) UK 

10 (14%) Asia 

6 (9%) Africa 

4 (6%) Australia 

3 (4%) Canada 

2 (3%) Europe 2 

1 (1.5%) South America 

Publication Type 

56 (81%) full-text in peer-reviewed journals 

5 (7%) full-text in unpublished reports/dissertations 

8 (12%) abstracts/posters. 

Perspective of 

Reported 

Barrier/Enabler 

53 (77%) patient perspective  

15 (22%) both patient and HCP perspectives 

 

 n=11 specific ethnic groups (e.g. African Americans; American 

Indians; Aboriginal Canadians; people with South Asian or Hispanic 

origin) 

 n=5 people who were classified as either non- or late- attenders 

 n=3 adults (e.g. 40+) 

 n=2 younger adults 

 n=2 (7%) women only 

 n= 2  people who had been diagnosed with DR 

 n=1 patients receiving treatment 

 n=1 participants in a blindness prevention programme 

 n=1 Medicare population  

 n=1 patients who were also hospital staff. 
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TABLE 2. Frequencies (number of papers reporting each theme/sub-theme) of barriers and enablers 

coded to each of the 14 domains of the Theoretical Domains Framework. 

Inductive analysis 

 

   

TDF Domain Barriers Only Enablers Only Both barriers 
and enablers 

Environmental context & resources 17 3 6 

Social influences 6 5 5 

Knowledge  4 5 6 

Memory attention & decision processes 9 3 0 

Beliefs about consequences 9 5 0 

Emotions 6 3 1 

Social professional role & identity 5 1 0 

Goals 2 1 1 

Beliefs about capabilities  2 0 0 

Behavioural regulation 0 2 1 

Intention 1 2 0 

Optimism  1 2 0 

Reinforcement 0 3 1 

Skills 0 0 0 
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TABLE 3. Frequency and elaboration within each of the 14 Theoretical Domains Framework 

domains, presented in rank order from most important to least important. 

 
 
 
TDF Domain (rank order) 

Frequency Level of elaboration 

No. of 
studies 

identified 

No. 
themes 

No. Sub-
themes 

1. Environmental context & resources 52 11 23 
2. Social influences 35 11 8 
3. Knowledge  35 6 12 
4. Memory attention & decision processes 34 6 9 
5. Beliefs about consequences 26 9 10 
6. Emotions 23 6 6 
7. Goals  13 2 3 
8. Social professional role & identity  11 3 5 
9. Intention 9 2 4 
10. Beliefs about capabilities  9 1 2 
11. Behavioural regulation 7 3 0 
12. Optimism  5 3 0 
13. Reinforcement 3 2 4 
14. Skills 0 0 0 
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FIGURE 1: Flow diagram of steps in the analysis.  
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El
ig
ib
ili
ty
 

165 full‐text articles excluded 

 Not linked to attendance = 57  
 No barriers/enablers = 31 
 Non‐modifiable factors only = 19 

 Not reported in English = 15 
 Reviews/overviews =14 
 Duplicate results = 11 
 Mixed with other patient groups = 5 

 No results = 4 
 Results mixed with other screening = 3 

 Results mixed with other  diabetes 
care = 3 

 No access = 2 
 Authors perspective only = 1 

4,662 records identified through 

database search 

Sc
re
e
n
in
g 

In
cl
u
d
e
d
 

Id
e
n
ti
fi
ca
ti
o
n
 

223 additional records identified 

through other sources  

2,909 records excluded based on 

title and abstract 

234 articles assessed for 

eligibility  

69 studies included in 

systematic review 

FIGURE 2: PRISMA flow diagram. 

3,086 records after duplicates 

removed 

108 records after duplicates 

removed 

51 records excluded based on 

title and abstract 



33 
 

References 
 
1. Liew G, Michaelides M, Bunce C. A comparison of the causes of blindness certifications in 
England and Wales in working age adults (16-64 years), 1999-2000 with 2009-2010. BMJ Open. 
2014;4(2):e004015. 

2. Sivaprasad S, Gupta B, Crosby-Nwaobi R, Evans J. Prevalence of diabetic retinopathy in 
various ethnic groups: a worldwide perspective. Surv Ophthalmol. 2012;57(4):347-70. 

3. Heng LZ, Comyn O, Peto T, Tadros C, Ng E, Sivaprasad S, et al. Diabetic retinopathy: 
pathogenesis, clinical grading, management and future developments. Diabet Med. 2013;30(6):640-
50. 

4. Millett C, Dodhia H. Diabetes retinopathy screening: audit of equity in participation and 
selected outcomes in South East London. J Med Screen. 2006;13(3):152-5. 

5. Paz SH, Varma R, Klein R, Wu J, Azen SP. Noncompliance with vision care guidelines in 
Latinos with type 2 diabetes mellitus: the Los Angeles Latino Eye Study. Ophthalmology. 
2006;113(8):1372-7. 

6. Saadine JB, Fong DS, Yao J. Factors associated with follow-up eye examinations among 
persons with diabetes. Retina. 2008;28(2):195-200. 

7. Francis JJ, O'Connor D, Curran J. Theories of behaviour change synthesised into a set of 
theoretical groupings: introducing a thematic series on the theoretical domains framework. Implement 
Sci. 2012;7:35. 

8. Craig LE, McInnes E, Taylor N, Grimley R, Cadilhac DA, Considine J, et al. Identifying the 
barriers and enablers for a triage, treatment, and transfer clinical intervention to manage acute stroke 
patients in the emergency department: a systematic review using the theoretical domains framework 
(TDF). Implement Sci. 2016;11(1):157. 

9. Graham-Rowe E, Lorencatto F, Lawrenson JG, Burr J, Grimshaw JM, Ivers NM, et al. 
Barriers and enablers to diabetic retinopathy screening attendance: Protocol for a systematic review. 
Syst Rev. 2016;5(1):134. 

10. Atkins L, Francis J, Islam R, O'Connor D, Patey A, Ivers N, et al. A guide to using the 
Theoretical Domains Framework of behaviour change to investigate implementation problems. 
Implement Sci. 2017;12(1):77. 

11. Patey AM, Islam R, Francis JJ, Bryson GL, Grimshaw JM, Canada PPT. Anesthesiologists' 
and surgeons' perceptions about routine pre-operative testing in low-risk patients: application of the 
Theoretical Domains Framework (TDF) to identify factors that influence physicians' decisions to 
order pre-operative tests. Implement Sci. 2012;7:52. 

12. Lee DJ, Kumar N, Feuer WJ, Chou CF, Rosa PR, Schiffman JC, et al. Dilated eye 
examination screening guideline compliance among patients with diabetes without a diabetic 
retinopathy diagnosis: the role of geographic access. BMJ Open Diabetes Res Care. 
2014;2(1):e000031. 

13. Al-Malki. Barriers prevent diabetic patients from attending diabetic retinopathy screening at 
primary eye care clinics at Primary Health Care in the state of Qatar [MSc]. London: London School 
of Hygiene & Tropical Medicine; 2009. 

14. Applebee E. The barriers and enables that affect access to primary and secondary eye care 
services - Bradford site report. A report to RNIB by Shared. RNIB, 2012. 



34 
 

URL: http://www.rnib.org.uk/knowledge-and-research-hub/research-reports/prevention-sight-
loss/access-eye-care (accessed 8.1.18) . 

15. Jones BJ, Mitra S, Price HC, Stratton IM. Factors affecting uptake of retinal screening in 
primary care. Diabet Med. 2011;28:190. 

16. Moreton RBR, Stratton IM, Chave SJ, Lipinski H, Scanlon PH. Factors determining uptake of 
diabetic retinopathy screening in Oxfordshire. Diabet Med. 2017;34(7):993-9. 

17. 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):e484-92. 

18. Hwang J, Rudnisky C, Bowen S, Johnson JA. Socioeconomic factors associated with visual 
impairment and ophthalmic care utilization in patients with type II diabetes. Can J Ophthalmol. 
2015;50(2):119-26. 

19. Paksin-Hall A, Dent ML, Dong F, Ablah E. Factors contributing to diabetes patients not 
receiving annual dilated eye examinations. Ophthalmic Epidemiol. 2013;20(5):281-7. 

20. Jingi A, Ebana-Mvogo C, Ellong A. Primary care physicians and patients factors influencing 
eye care provision and utilisation in a group of diabetic patients. Diabetes Res Clin Pract. 
2014;103:S50-S1. 

21. Arora S, Kurji AK, Tennant MT. Dismantling sociocultural barriers to eye care with tele-
ophthalmology: lessons from an Alberta Cree community. Clin Invest Med. 2013;36(2):E57-63. 

22. Hurrell DD, Donohue S. The barriers and enablers that affect access to primary and secondary 
eye care services - Glasgow site report. Glasgow: RNIB, 2012 January 2012.  

URL: http://www.rnib.org.uk/knowledge-and-research-hub/research-reports/prevention-sight-
loss/access-eye-care (accessed 8.1.18). 

23. Sachdeva A, Stratton IM, Unwin J, Moreton R, Scanlon PH. Diabetic retinopathy screening; 
Study to determine risk factors for non-attendance. Diabetes and Primary Care. 2012;14(5):308-16. 

24. Strutton R, Du Chemin A, Stratton IM, Forster AS. System-level and patient-level 
explanations for non-attendance at diabetic retinopathy screening in Sutton and Merton (London, 
UK): a qualitative analysis of a service evaluation. BMJ Open. 2016;6(5):e010952. 

25. Orton E, Forbes-Haley A, Tunbridge L, Cohen S. Equity of uptake of a diabetic retinopathy 
screening programme in a geographically and socio-economically diverse population. Public Health. 
2013;127(9):814-21. 

26. Hartnett ME, Key IJ, Loyacano NM, Horswell RL, Desalvo KB. Perceived barriers to 
diabetic eye care: qualitative study of patients and physicians. Arch Ophthalmol 2005;123(3):387-91. 

27. 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. 

28. Tapp RJ, Zimmet PZ, Harper CA, de Courten MP, Balkau B, McCarty DJ, et al. Diabetes care 
in an Australian population: frequency of screening examinations for eye and foot complications of 
diabetes. Diabetes Care. 2004;27(3):688-93. 



35 
 

29. Lake AJ, Browne JL, Rees G, Speight J. What factors influence uptake of retinal screening 
among young adults with type 2 diabetes? A qualitative study informed by the Theoretical Domains 
Framework., J Diabetes Complications 2017 31(6): 997-1006 
 
30. Walker EA, Basch CE, Howard CJ, Zybert PA, Kromholz WN, Shamoon H. Incentives and 
barriers to retinopathy screening among African-Americans with diabetes. J Diabetes Complications. 
1997;11(5):298-306. 
 
31. 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):303-8. 

32. Roy MS. Eye care in African Americans with type 1 diabetes: the New Jersey 725. 
Ophthalmology. 2004;111(5):914-20. 

33. van Eijk KN, Blom JW, Gussekloo J, Polak BC, Groeneveld Y. Diabetic retinopathy 
screening in patients with diabetes mellitus in primary care: Incentives and barriers to screening 
attendance. Diabetes Res Clin Pract 2012;96(1):10-6. 

34. Griffin-Shirley N, Trusty S, Kelley P, Siew-Jin LK, Macias EP. Barriers to Eye Care Faced 
by Adult Hispanics With Diabetes. REVU. 2004;36(2):53-61. 

35. Kizor-Akaraiwe NN, Ezegwui IR, Oguego N, Uche NJ, I NA, Shiweobi J. Prevalence, 
Awareness and Determinants of Diabetic Retinopathy in a Screening Centre in Nigeria. J Community 
Health. 2016;41(4):767-71. 

36. Moss SE, Klein R, Klein BE. Factors associated with having eye examinations in persons 
with diabetes. Arch Fam Med. 1995;4(6):529-34. 

37. Yuan Z. Risk factors and barriers to eye care services among presenting late diabetic 
retinopathy patients in Shanxi province in China. London: London School of Hygiene & Tropical 
Medicine; 2007. 

38. Buonaccorso KM. Diabetic retinopathy screening: a clinical quality improvement project. J 
Healthc Qual. 1999;21(6):35-8, 46. 

39. John A, Cooper J, Serrant-Green L. Barriers to diabetic retinopathy screening in South Asian 
Groups. Primary Health Care. 2014;24(8):25-30. 

40. Peek M, Chin M, Tang H, Baker D, Wagner J. Perceived discrimination in healthcare and 
diabetes health outcomes. J Gen Intern Med. 2010;25:S347. 

41. Khandekar R, Al Lawati J, Barakat N. A Retrieval System for Patients with Avoidable 
Blindness Due to Diabetic Retinopathy who do not Present for Ophthalmic Assessment in Oman. 
Middle East Afr J Ophthalmol. 2011;18(2):93-7. 

42. Peng, P-H.  Assessment the factors associated with the acceptance of retinal screening among 
patients with diabetes in Taiwan. Ph.D. Thesis, University of South Carolina, 2010, 91; 3402857 

URL: https://pqdtopen.proquest.com/doc/305232741.html?FMT=AI (accessed 8.1.18). 

43. 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. 



36 
 

44. Silver K, Williams M, Macario E. The National Eye Health Education Program: increasing 
awareness of diabetic eye disease among American Indians and Alaska Natives. Ethn Dis. 
2006;16(4):920-5. 

45. 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. 

46. Rajput YF, M; Gu T; Singer, J; Marshall A; Ryu, S; Barron, J; Turpcu, A; MackLean, C. 
Patient and provider perspectives: Why are patients with diabetes mellitus noncompliant with dilated 
eye exams? Invest Ophthalmol Visl Sci. 2015;56(June):1440. 

47. Lu Y, Serpas L, Genter P, Mehranbod C, Campa D, Ipp E. Disparities in Diabetic 
Retinopathy Screening Rates Within Minority Populations: Differences in Reported Screening Rates 
Among African American and Hispanic Patients. Diabetes Care. 2016;39(3):e31-2. 

48. Gala SD, Wu WK. The impact of receiving diabetes self-management education (DSME) on 
preventive care practices among type-2 diabetes adults. Value Health. 2013;16 (3):A193-A4. 

49. Will JC, German RR, Schuman E, Michael S, Kurth DM, Deeb L. Patient adherence to 
guidelines for diabetes eye care: results from the diabetic eye disease follow-up study. Am J Public 
Health. 1994;84(10):1669-71. 

50. Byun SH, Ma SH, Jun JK, Jung KW, Park B. Screening for diabetic retinopathy and 
nephropathy in patients with diabetes: a nationwide survey in Korea. PloS One. 2013;8(5):e62991-e. 

51. Onakpoya OH, Adeoye AO, Kolawole BA. Determinants of previous dilated eye examination 
among type II diabetics in Southwestern Nigeria. Eur J Int Med. 2010;21(3):176-9. 

52. Lee SJ, Sicari C, Harper CA, Livingston PM, McCarty CA, Taylor HR, et al. Examination 
compliance and screening for diabetic retinopathy: a 2-year follow-up study. Clin Exp Ophthalmol. 
2000;28(3):149-52. 

53. Puent BD, Nichols KK. Patients' perspectives on noncompliance with diabetic retinopathy 
standard of care guidelines. Optometry. 2004;75(11):709-16. 

54. Mackenzie J, Aldington SJ, Scanlon PH. Barriers and motivators for attendance at diabetic 
retinopathy screening. Eur J Ophthalmol. 2015;25 (3):e21. 

55. Chou CF, Sherrod CE, Zhang X, Barker LE, Bullard KM, Crews JE, et al. Barriers to eye care 
among people aged 40 years and older with diagnosed diabetes, 2006-2010. Diabetes Care. 
2014;37(1):180-8. 

56. Laver FJ, Kennedy P, Scanlon PH. A grounded theory exploration of young adults' non-
attendance at diabetic retinopathy screening appointments. Diab Med. 2013;30:176. 

57. Pasagian-Macaulay A, Basch CE, Zybert P, Wylie-Rosett J. Ophthalmic knowledge and 
beliefs among women with diabetes. Diabetes Educator. 1997;23(4):433-7. 

58. Massaro L, Curry WJ, Quillen D. Screening for diabetic retinopathy: Perceived barriers and 
patient acceptability of digital scans. J Clin Outcomes Manag. 2010;17(9):17-22. 

59. Hossen AZ, M; Chakrabarti, R; Kawaski, R; Critchley C; Shaw, J; Finger, R; Islam, F. 
Prevalence of diabetic retinopathy and the barrier in screening in a rural district in Bangladesh 
(abstract of unpublished work)  [18/07/17]. URL: 
https://researchbank.swinburne.edu.au/items/fee628f8-972f-499a-8c0a-843377e8fb96/1/ (accessed 
8.1.18). 



37 
 

60. Njambi L. Prevalence of diabetic retinopathy and barriers to uptake of diabetic retinopathy 
screening at Embu Provincial General Hospital, Central Kenya. East Afr J Ophthalmo. 2012;16(1):5-
11. 

61. Al-Alawi A, Al-Hassan A, Chauhan D, Al-Futais M, Khandekar R. Knowledge, Attitude, and 
Perception of Barriers for Eye Care among Diabetic Persons Registered at Employee Health 
Department of a Tertiary Eye Hospital of Central Saudi Arabia. Middle East Afr J Ophthalmol. 
2016;23(1):71-4. 

62. Schoenfeld ER, Greene JM, Wu SY, Leske MC. Patterns of adherence to diabetes vision care 
guidelines: baseline findings from the Diabetic Retinopathy Awareness Program. Ophthalmology. 
2001;108(3):563-71. 

63. Zeh P, Sandhu HK, Cannaby AM, Sturt JA.The impact of culturally competent diabetes care 
interventions for improving diabetes-related outcomes in ethnic minority groups: a systematic review. 
Diabet Med. 2012;29(10):1237-52. 

64. Fathy C, Patel S, Sternberg P, Jr., Kohanim S. Disparities in Adherence to Screening 
Guidelines for Diabetic Retinopathy in the United States: A Comprehensive Review and Guide for 
Future Directions. Semin Ophthalmol. 2016;31(4):364-77. 

 

Acknowledgements: We wish to acknowledge the 'What Works to Increase Attendance for Diabetic 
Retinopathy Screening? An Evidence sYnthEsiS (WIDeR-EyeS)' Project Stakeholder Advisory 
Group for their input to the development of the protocol for this review. 

We thank Iris Gordon, Information Specialist for Cochrane Eyes and Vision Group for developing the 
electronic search strategy for the review. 

 


