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Background: Patient non-attendance following referral to hospital is a significant challenge, in particular, for persons with diabetes.
Aim: We sought to determine the impact on both visual acuity and the subsequent follow-up retinopathy grade of patients when they 
fail to attend Diabetic Retinopathy Treatment (DRT) Centers following referral from Diabetic RetinaScreen (DRS).
Methods: A retrospective analysis of patients discharged from DRT due to multiple consecutive missed appointments between 
January 2016 and June 2021. Patients discharged for non-attendance were compared with patients discharged from completed treatment.
Results: Of the 24,945 NEC patients referred to DRT, 5900 (24%) and 9345 (37%) were discharged back to DRS due to non-attendance and 
completed treatment, respectively. Those discharged for non-attendance were younger (60.7 v 63.4, p < 0.001) and had higher proportions of 
males (67% v 63%, p < 0.001) and people with type 1 diabetes (27% v 18%, p < 0.001). After attending rescreening after discharge, those 
discharged for non-attendance were significantly more likely to have a worsening of DR grade (26% v 8%, p < 0.001).
Conclusion: Despite being notified that further investigation (with possible treatment) was required post DRS, many diabetic patients 
failed to attend for further management of their eye care in DRT. These patients had worse visual outcomes compared to those that 
attended. Improved patient education and communication are required to mitigate against the consequences of non-attendance.
Keywords: maculopathy, follow up, HES, DNA, compliance

Introduction
Diabetic retinopathy is the leading cause of preventable blindness among adults of working age worldwide.1 It is 
estimated that it will reach a global prevalence of 10.7% (700 million people) by 2045.2 However, diabetic retinopathy is 
no longer the leading cause of blindness in working age adults in either England, Wales or Iceland, secondary to the 
implementation of very effective retinal screening programmes.3–5 It is estimated that diabetes mellitus affects approxi-
mately 5.2% of the population of Ireland.3

Diabetic RetinaScreen was launched in Ireland in 2013 as a free service to all diabetic patients over the age of 12 years. As of 
2018, 4.5% of the over 12 population was on the eligible (to be screened) register.4,5 The ratio of Type 1 to Type 2 diabetes is 1:9, 
and the proportion of males to females on the register is 59.8% male and 40.2% female.5 There are two service providers for 
DRS, both follow identical national guidelines and use the same data management software – OptoMize. At their DRS 
appointment, the patient’s best corrected visual acuities are obtained when wearing their usual distance correction, or if their 
vision is 6/9 or worse a pinhole correction method is used. Two 45-degree mydriatic digital photographs of the retina centred on 
the macula and the optic disc are taken. Individuals with R1M1, R2M0 and R2M1 screen-positive retinopathy and maculopathy 
are referred by routine pathways to their local DRT. A grade R3 when active or stable triggers an urgent referral to DRT. If there is 
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active neovascular AMD or other urgent diagnoses such as papilloedema or retinal detachment, this generates an urgent NDED 
referral to DRT. Routine DRT referrals comprise glaucoma, branch or central retinal artery occlusions, branch or central retinal 
vein occlusions, pigmented retinal lesions, arterial emboli, and retinitis. A diagnosis of referrable diabetic retinopathy takes 
precedence over routine NDED when making a referral.

There is a strong relationship between good screening compliance and favourable visual outcomes.6 High non-attendance 
rates at DRS programmes reduce their cost-effectiveness.7 In England, there is an uptake level of 82.8% of the National Health 
Service Diabetic Eye Screening Programme (NHSDESP), and the uptake in Ireland is 67.2%.4,8 For comprehensive care to 
succeed, there must be a seamless interface between DRS and the DRT centres. Ireland should be in a good position as one of 
the few linked screening and treatment programmes in the world, but it does not seem to be and could be better.4 If patients do 
not attend their treatment appointments, then despite considerable investment in health care, the benefits of an effective 
screening program in detecting sight-threatening retinopathy are lost.9 The aim of this study is to investigate how patient’s eye 
status changed after being discharged from treatment centres secondary to non-attendance.

Materials and Methods
Study Population
This was a retrospective analysis study carried out by one of the two service providers (NEC) for DRS in Ireland. The DRS 
centres for photography are sited so that most patients do not have to travel more than 25 km, whereas DRT centres may be more 
than 200 km away.5 There are nine DRT centres in Ireland, 8 centres discharge patients after 2 consecutive missed appointments, 
one centre discharges patients after one single missed appointment. The analysis identified patients from January 2016 to 
June 2021 who were discharged from DRT for non-attendance or completed treatment. Those discharged from DRT received 
follow-up appointments in DRS by letter. Data were extracted from the OptoMize patient management program. This included 
information on age, sex, diabetes type, VA, DR grade, distance from screening to treatment centre and time between last attended 
appointment and re-screening. Patients were excluded from analysis if they had missing information, were labelled as NDED 
disease or were ungradable. The geographical area studied encompassed 17 of the more rural counties within the Republic of 
Ireland. Of note due to COVID 19 restrictions between March 17th and July 1st 2020, no DRS was carried out but urgent DRT 
care continued and routine Diabetic care was as per national guidelines.10 The list of those non-attenders was revalidated by DRS, 
individuals were removed who had become medically unfit, died, deconsented or who had moved outside the provider’s 
catchment area. For the purpose of this study, the recorded Snellen acuity was converted to LogMAR. For patients with bilateral 
diabetic retinopathy, the diabetic retinopathy grade in the worst eye was used for analysis.

Data Analysis
A comparative analysis of patients discharged for non-attendance and those discharged for completed treatment was 
carried out. The baseline characteristics of these groups (sex, age, diabetes type, etc.) were compared using appropriate 
statistical tests. A secondary analysis comparing the rates of VA or DR grade worsening was also carried out. 
A worsening DR grade was defined as an increase in the retinopathy or maculopathy grade.

All analyses were carried out in R (version 4.2.2; R Foundation for Statistical Computing, Vienna, Austria).

Results
Population Statistics
From January 1st, 2016, up to June 30th, 2021, 24,945 NEC patients were referred from DRS to DRT. A total of 5900 
(24%) of these referred patients were discharged from DRT secondary to non-attendance, and 9345 (37%) were 
discharged for completed treatment. Of these 15,245 discharges, only 5788 (from 5037 patients) met the inclusion 
criteria for study. Summary statistics of these groups can be found in Table 1. Of the total discharges, 2057 were from 
females and 3731 were from males.

The annual non-attendance rate at DRT ranged between 12% and 29% (Table 2). In May 2021, the computer systems 
in multiple DRT centres fell victim to a cyberattack on the Health Service Executive. DRT had no access to OptoMize, 
and so very few patients were discharged. This explained the low rate of 12% in the first two-quarters of that year.
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The distribution of pre-discharge DR grades for both groups can be found in Figure 1. The most frequent grade in both 
groups was R1M1 (80% v 60% for non-attenders and treatment complete respectively), with the non-attendance group 
having a slightly higher proportion of worse grades. The distribution of pre-discharge VA was similar (Figure 2), with both 
groups having a median of 0.18 LogMAR. There was a notable difference in the post-discharge DR grades, with 87% of the 
treatment complete group having a grade of R1M1 or better, compared to 57% of the non-attendance group (Figure 3).

Comparative Analysis
Those discharged from DRT for non-attendance differed from those discharged for completed treatment. They were on 
average younger (60.7 v 63.4, p < 0.001), more likely to have T1DM (27% v 18%, p < 0.001) and more likely had further 
to travel from screening to treatment (50.0km v 42.2km, p < 0.001). While both groups had a higher ratio of males to 
females, the DNA discharge group had a higher proportion (0.67 v 0.63, p < 0.001). The modal and median DR grade in 
both groups was R1M1. There was no difference in the pre-discharge VA between the groups.

When considering how VA and DR grade changed between discharge and re-screening, again there were statistically 
significant differences between the groups (Table 3). Those discharged for non-attendance were much more likely to have 
a worse DR grade (26% v 8%, p < 0.001). They were also more likely to have a worsening of their visual acuity in both 
eyes (0.38 v 0.32, p < 0.001 in left eye and 0.36 v 0.32, p = 0.02 in right eye).

The distance patients would have to travel to their treatment centre was captured for 5480 patients. Of these patients, 
48% had less than 50km to travel, and 14% had less than 5 km to travel to their treatment centre. The mean time between 
clinical encounters was 22 months (range 5–82) (Figure 4).

Table 1 Summary Statistics of the Study Population

DNA Discharge Treatment Complete p

Total Discharges (Unique people) 2155 (1897) 3633 (3296) –

Sex [F] (proportion) 707 (0.33) 1350 (0.37) < 0.001a

Age [years] (mean, sd) 60.7 (15.5) 63.4 (14.4) < 0.001b

Type 1 Diabetes (proportion) 589 (0.27) 655 (0.18) < 0.001a

Left VA at Discharge [LogMAR] (median/ IQR) 0.18 (0, 0.3) 0.18 (0, 0.3) 0.72c

Right VA at Discharge [LogMAR] (median/IQR) 0.18 (0, 0.3) 0.18 (0, 0.3) 0.94c

Worst grade at Discharge (median) R1M1 R1M1 –

Distance to treatment centre [Km] (median, IQR) 50.0 (25.4, 83.2) 42.2 (5.2, 74.1) < 0.001c

Notes: aChi square test. bt-test. cWilcoxon rank-sum test.

Table 2 Number of Patients Discharged from 
DRT Secondary to Non-Attendance per Annum

Year Percentage

2016 21

2017 24

2018 19

2019 29

2020 26

2021 (1st and 2nd quarters) 12
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Discussion
This is the first study to study patients who have been discharged from diabetic retinopathy treatment centres within 
Ireland. We have shown that patients who are discharged from treatment centres for non-attendance have different 

Figure 2 (A and B) Distribution of pre-discharge VA in right and left eyes for by discharge group.

Figure 1 Distribution of worst pre-discharge DR grades by discharge group, for patients included in analysis.
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demographics to those discharged for completed treatment. We have also shown that patients who are discharged for non- 
attendance are more likely to re-attend screening with worse DR grade and VA.

Non-Attendance in Diabetes Care
Comparisons between attendance at DRT after referral from DRS, with attendance rates at hospital outpatient appoint-
ments after referral from other screening programmes are not straightforward. Patients attending for cervical screening or 
mammography tend to be otherwise healthy and unburdened with multiple hospital clinic appointments. Conversely, 
screening for the diabetic patients continues for life, along with the need for their attendance at other multidisciplinary 
consultations. As sight is known to be valued by diabetic patients, they are willing to exchange years of remaining life for 
good vision.11 It would be expected that diabetic patients would be in good compliance with attendance at both the DRS 
and DRT programs. Often, however, this is not the case.

Wolff et al found that patients with diabetes mellitus miss one in every 20 hospital appointments.12 Philpott-Morgan 
et al compared non-attendance or “did not attend” (DNA) rates for outpatient hospital appointments in the NHS across 
different specialities. They found that hepatology ranked first (17%) followed by diabetic medicine (16%) followed by 
ophthalmology (15%)13 We determined the average non-attendance rate at DRT over a five-year period to be 23%. 
A similar value of 19% was found by Greenan et al who looked at 1200 referrals from DRS to DRT with an equivocal 
geographic base.14 Faes et al reported a DNA rate of 32% and 28% from DRS to HES, for face to face, and virtual 
consultations, respectively.15 Keenum et al found that 24% of patients referred with STDR had no record of attendance at 
the ophthalmology service two years after initial referral.16

Figure 3 Distribution of worst post-discharge DR grades by discharge group for patients included in analysis.

Table 3 Rates of Worsening DR Grade or VA After Discharge from DRT

DNA Discharge Treatment Complete p

Worse Grade (proportion) 553 (0.26) 295 (0.08) < 0.001a

Left VA Worse (proportion) 804 (0.38) 1167 (0.32) < 0.001a

Right VA Worse (proportion) 748 (0.36) 1164 (0.32) 0.02a

Note: aChi square test.
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The non-attendance rate for all patients in Ireland (at screening) is 18.5%, it increases to 33.9% in patients that have 
missed more than one appointment – this was identified as a significant risk factor in that analysis. In addition, risk of 
non-attendance increased by 24% for each decade and the patient is older or younger than 70 years old.5 Our study 
population had a higher proportion of rural patients and different age profiles, so some differences are expected. In the 
United States, Schoenfeld et al examined adherence rates to diabetic vision care guidelines and, similarly to the current 
study, found younger patients to be less adherent (51 compared to 56 years of age).17 Other studies found that non- 
attendance at DRS is more frequent among young adults aged 18–34.16,17 These studies were based in London, where the 
population is fluid. However, in Greenan’s DRT study, there was an almost twice as high a DNA rate recorded in the 
under-40 cohort compared to the over 40-year olds.14

We found that more males than females did not attend their appointments and this has been mirrored in DRS studies,16,17 as 
well as general diabetic clinic attendances,18,19 and referrals from DRS to DRT.14 Our findings contrast with RetinaScreen 
DRS, who also used OptoMize, reporting that being female was associated with an increased DNA rate (6%), and also being 
aged further away from 70 years was associated with higher DNA rates.5 Each decade change whether up or down from 70 
years shifted the DNA rate up by 23%. Kelly’s study had a different geographic coverage, as well as including the rural 
catchment area of our cohort, it also captured patients from the capital city Dublin and its more populated environs.

Although there are disparities between non-attendance studies regarding both age and gender, a very consistent 
association has been noted between increased socioeconomic deprivation and reduced DRS attendance.16,20–23

Non-Attendance and Outcomes
Diabetic patients who default for hospital medical appointments have significantly more risk factors and complications 
than those who keep their appointments.18 Forster et al found that patients who had not attended DRS for 24 months, 
upon rescreening, had 10.84 times higher odds of referable diabetic retinopathy, compared to those who had attended 
annual examination.19 Our results were in keeping with these findings, and we showed a significant increase in ocular 
morbidity in non-attenders. A quarter (26%) of the patients showed a deterioration in their grade of retinopathy between 
initial referral and subsequent rescreen.

System-level reasons for DNAs need to be rectified, including updating and validating patients’ addresses and timely 
issue of appointments.20 Virtual HES had an equivalent non-attendance rate to our study; however, this may fall as 
patients become more familiar with and comfortable with this relatively new mode of consultation.

Figure 4 Number of months between pre- and post-discharge screening encounters for non-attenders. The red vertical bar represents the mean of 22 months.
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Non-attendance at hospital outpatient appointment is a challenge for healthcare systems. In 2016, the non-attendance 
rate for hospital appointments in Ireland was 15%, costing the Health Service Executive over 20 million Euros.21 Non- 
attendance has been calculated to cost the UK National Health Service £1 billion each year13 and the healthcare system in 
the US 150 billion dollars per annum.22 It is important that this challenge is recognised and addressed.

Interventions
A “reminder” is shown to be highly effective at increasing attendance rates at DRS.5 Multiple patient reminders are more 
effective than single reminders in improving DRS attendance rates; however, improvement appears only after the second 
reminder, with no significant improvement observed following additional reminders.23

Physician recommendation for regular DRS has been shown to improve patient attendance rates at DRS.24 Patient 
education around diabetes and eye disease has also been shown to increase compliance with attendance at DRS 
appointments.25 It is important that both nurses and physicians continue to educate their diabetic patients on the need 
for DRS and DRT and encourage them to attend their appointments.

Strengths and Limitations
One limitation of this study is the lack of biomarker data available for these patients, such as HbA1c. As poor 
glucose control is a major risk factor in worsening of DR, it would have been of interest to include this in the 
progression analysis. A major strength of the study is that both the population screening service (DRS) and the 
treatment centres (DRT) use the same electronic medical record software (Optomize). Because of this, we were able 
to follow patients from screening centres, to treatment and back again after discharge. The study population also 
comes from a large geographic region covering most of the country, giving a representative sample of both urban 
and rural populations.

Future Work
Our study has shown that there exists a subgroup of patients who are likely to be discharged from treatment centres for 
repeated non-attendance. As a result, they are at risk of missing out on sight-saving treatments. Future work on 
investigating the risk factors for non-attendance in treatment centres is a crucial first step in tackling this issue. Once 
this is accomplished, effective targeted interventions, such as those discussed above, could be implemented.

Conclusion
Patient non-attendance at DRT centres in Ireland is a significant challenge, with one in five patients defaulting. Increased 
patient engagement is important to mitigate patient visual loss and progression of ophthalmic pathology. An increased 
distance from treatment centre was shown to correlate with poor appointment compliance, and this is a factor to be 
considered when planning a diabetic screening and treatment programme. Further work needs to be done to better understand 
the reasons for non-attendance as well as factors that contribute to worsening eye status between discharge and rescreening.

Ethics Statement
This study meets the categorization of clinical audit as per the National Office of Clinical Audit (NOCA) GDPR 
Assessment table. Further ethics review was not required by the Reference Research Ethics Committee Midlands Area 
and Corporate (Regional Health Area B), in accordance with research regulations of Ireland.
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