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ABSTRACT

Introduction: Screening for diabetic retinopa-
thy (DR) prevents blindness through the early
detection of sight-threatening retinal
microvascular lesions that respond to timely
local treatment. However, the provision of easy
and regular access to DR screening programs is
currently being challenged by the increasing
prevalence of diabetes. One proposed solution is
to extend the screening interval for patients at
low risk for progression of retinopathy. To date,
most providers of screening programs have
hesitated to implement a strategy of extended
intervals due to the lack of data on whether
adherence and safety are compromised when
retinal examinations occur less frequently. In
the study reported here, we investigated adher-
ence to the screening program and progression
of retinopathy in patients with type 2 diabetes
participating in a DR screening program with
extended intervals.

Methods: This was a retrospective study that
included 1000 patients with type 2 diabetes
mellitus who attended a screening program for
DR. The patients were consecutively placed into
a low-risk patient cohort with no retinopathy or
into an intermediate-risk patient cohort with
mild retinopathy (each cohort n = 500).
Screening intervals were 36 months for the low-
risk cohort and 18 months for the intermediate-
risk cohort.
Results: The 1000 subjects enrolled in the
study had a median age of 68 (interquartile
range 12) years and 60.4% were men. At the
follow-up screening visit, data on 102 subjects
were not included in the analysis of adherence
rate due to death, severe systemic illness, other
concurrent eye disease or migration. Among the
898 remaining subjects, adherence to the
screening program was 93.7% (413/443) in the
36-month group and 98.3% (449/455) in the
18-month group (p\ 0.0001). Non-adherence
decreased with increasing age (odds ratio 0.92,
95% confidence interval 0.888–0.954,
p = 0.0005). At follow-up, 65 subjects showed
progression of retinopathy; none had worse
than moderate retinopathy. Risk factors for DR
and treatment for hyperglycemia, hypertension
and hyperlipidemia were compared among
subjects in the low-risk cohort: non-adherent
subjects did not differ from their adherent
counterparts without progression of DR, but the
former had a shorter duration of diabetes and
higher diastolic blood pressure than adherent
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subjects with progression of DR (4.5 vs.
7.5 years, p = 0.007; and 80 vs. 75 mmHg,
p = 0.02, respectively).
Conclusion: The results suggest that screening
DR at extended intervals can be achieved with
high adherence rates without compromising
patient safety. However, younger subjects and
those at higher risk of progression may require
extra attention.

Keywords: Adherence; Attendance; Diabetes
mellitus; Diabetic retinopathy; Screening

Key Summary Points

Why carry out this study?

The increasing prevalence of diabetes
places stress on screening programs for
diabetic retinopathy (DR).

A strategy of extended intervals in
screening programs for DR would ease the
workload, but there has been hesitation in
implementation due to concerns of
comprising patient adherence and safety.

No previous study has reported on how
subjects with diabetes adhere to DR
screening at different interval lengths.

What was learned from the study?

There was high patient adherence to DR
screening with extended intervals of up to
36 months.

Non-adherence decreased with increasing
age.

Incidence and progression of DR was low
among subjects in the screening program.

Stratifying patients to extended intervals
based on absence/presence of mild DR
appears to be a safe strategy.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13122059.

INTRODUCTION

Screening for diabetic retinopathy (DR) is rec-
ommended by the World Health Organization
since such evaluations have been shown to
prevent blindness through the timely detection
of sight-threatening DR (STDR) that can
respond to local eye treatment [1]. Screening
intervals of up to 1 or 2 years are generally rec-
ommended for patients with type 2 diabetes
patients (T2DM) with mild or no DR [2, 3], but
it has been suggested that extending screening
intervals beyond the recommended time spans
would be cost-effective and help avoid unnec-
essary controls [4–7]. However, a common
concern among healthcare professionals has
been that adherence may be poorer when
intervals are longer than 1 year [8–12], although
to date no study has reported on how subjects
adhere to screening at different interval lengths.
Taking into account that most diabetes patients
have T2DM and that the majority of these
individuals do not have retinopathy and are at
low risk of progression to STDR [13], extending
control intervals for this population is likely to
substantially reduce the workload in screening
programs.

We hypothesized that adherence to screen-
ing for DR in T2DM would be no worse for
individuals at low risk of progression to STDR
and scheduled for a longer screening interval
than for those at intermediate risk and assigned
to a shorter screening interval. To test our
hypothesis, we accessed data on two represen-
tative cohorts with T2DM assigned to screening
at a 36- or 18-month interval, respectively,
based on the absence or presence of mild DR.
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METHODS

Research Design and Subjects

This retrospective cohort study included 1000
patients participating in the screening program
in Värmland County, Sweden. This program
represents the only DR screening program per-
formed in the county (population 280,000),
where 16,000 individuals have been diagnosed
with type 1 diabetes (T1DM) or T2DM. In this
screening program, a patient with T2DM is
assigned a 36- or 18-month screening interval
based on the absence or presence of mild DR, in
accordance with guidelines from the Swedish
National Board of Health and Welfare [14].

The study followed the tenants of the Dec-
laration of Helsinki and was approved by the
Regional Ethical Review Board, Uppsala, Swe-
den (Registry No. 2017-092). Consent of par-
ticipants to publish was not necessary as no
patient-identifying data were presented.

Inclusion criteria were T2DM, age 18–
79 years and no or mild DR. Two cohorts (each
n = 500) were consecutively selected from
patients with T2DM participating in the
screening program, with a follow-up visit plan-
ned during the same period. Subjects in one
cohort had no DR and were subsequently
assigned a 36-month screening interval; this
cohort was designated the low-risk cohort.
Subjects in the other cohort had mild DR and
were subsequently assigned an 18-month
interval; this cohort was designated the inter-
mediate-risk cohort.

The screening program is provided by Region
Värmland which is responsible for the county’s
publicly funded health care. The program is
open to all patients with diabetes from the age
of 10 years. The screening is provided at multi-
ple (four different access points) separate loca-
tions in the region, and the patients are
generally allocated to the closest available
screening location. Each screening visit includes
dilation of pupils and fundus photography,
performed by a specially trained nurse using a
Topcon TRC-NW8 retinal camera (Topcon
Corp., Tokyo, Japan), which captures two red-
free 45–50� images per eye centered on the

fovea and the optic disc. The program uses a
telemedicine platform, with images sent elec-
tronically to one center within the region for
evaluation by trained graders using IMAGENet
i-base software version 3.18.3 (Topcon Europe
Medical BV, Essebaan, The Netherlands). The
images are graded according to the Interna-
tional Clinical Diabetic Retinopathy (ICDR)
Severity Scale [15]. Each patient’s diabetolo-
gist/general practitioner receives feedback via
the electronic medical records (EMR) system on
the current grade of the patient’s retinopathy.
Any patient failing to attend a screening visit is
sent a letter of reminder to schedule a new
appointment. The treating diabetologist/gen-
eral practitioner is also notified via EMR,
encouraging a mutual dialogue with the patient
on diabetes and DR.

The endpoint for our study was defined as
the proportion of patients attending the follow-
up screening appointment. Attendance rate was
calculated as the total proportion of subjects
present at the follow-up screening visit,
regardless of reasons for loss to follow-up.
Adherence rate was calculated after subtracting
patients not attending due to the following
specified reasons: death, severe systemic illness,
rescheduling due to other concurrent eye dis-
ease or migration from the region. Patients
without these specified reasons for not attend-
ing were defined as non-adherent if they had
failed to reschedule within 3 months after the
first given appointment. The primary aim was
to explore adherence rates in the two cohorts.
Secondary aims were to analyze whether the
number of previous visits in the program was
correlated to non-adherence and to analyze
differences in risk factors for DR and treatment
for diabetes and complications among non-ad-
herent and adherent subjects.

Data Sources

Data on the level of retinopathy, the number of
previous screening visits and the shortest travel
distance from patients’ residences to the allo-
cated screening service were acquired from EMR
at the grading center. Characteristics such as
age, gender, diabetes duration, hemoglobin A1c
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(HbA1c), systolic and diastolic blood pressure
(BP) and treatment for diabetes and hyperten-
sion were acquired from the Swedish National
Diabetes Registry (NDR).

Statistical Analysis

The sample size was calculated to determine
whether adherence at the follow-up visit was
not poorer in the low-risk cohort than in the
intermediate-risk cohort with an expected
adherence of 90%, a power of 80%, a least
detectable difference in adherence of 5% and an
attrition rate of 10% [16, 17]. Differences in
baseline data between the main cohorts were
analyzed using t tests or the Mann–Whitney
U test. Difference in adherence between the
low-risk and intermediate-risk cohorts was tes-
ted using the Chi2-test. A multiple logistic
regression was performed to analyze if non-ad-
herence was affected by the number of previous
screening visits, controlling for demographic
factors, including age, gender and distance to
screening center. Differences in risk factors for
DR and treatment for diabetes, hypertension
and hyperlipidemia between non-adherent
subjects, adherent subjects without and adher-
ent subject with progression of DR were ana-
lyzed using Fisher�s exact test or Kruskal–Wallis
test with Holm-Bonferroni correction of p val-
ues. Where data is not normally distributed,
values given are the median and interquartile
range (IQR). p values of B 0.05 were considered
to be significant. Analyses were conducted
using IBM SPSS Statistics version 26.0 (IBM
Corp. Armonk, NY, USA).

RESULTS

The 1000 T2DM patients included in this study
had a median age of 68 (IQR 12) years, and
60.4% were men. An HbA1c value\7.0%
(53 mmol/mol) was present in 57% of subjects.
In total, 381 subjects were C 70 years, among
whom 52.2% had a blood pressure (BP)\140/
90 mmHg. Of the remaining 619 subjects,
41.5% had a BP B 130/80 mmHg. Compared to
the patients in the intermediate-risk cohort,
those in the low-risk cohort were younger

(p\ 0.0001, Mann–Whitney U test), had shorter
diabetes duration (p\0.0001), lower HbA1c
(p\ 0.0001) and less pharmacological treat-
ment for diabetes (p\ 0.0001, Chi2-test),
hypertension (p = 0.0001) or hyperlipidemia
(p\ 0.0001). Baseline characteristics of the
patients are presented in Table 1.

Of the 1000 patients enrolled in the study,
864 attended their follow-up screening visit,
representing an overall attendance rate of 86%.
Of the 136 who did not attend their follow-up
screening visit, 102 had specific reasons for non-
attendance. Despite the difference in time to
follow-up between the low-risk and the inter-
mediate-risk cohort, namely 36 versus
18 months, there was no significant difference
between the cohorts in terms of the number of
subjects with specified reasons for not attending
follow-up (57/500 and 45/500, respectively;
p = 0.21) (Fig. 1). After adjusting for the speci-
fied reasons for non-attendance, 898 patients
were eligible for further analysis of adherence;
of these 34 were non-adherent and 864 were
adherent, representing an overall adherence
rate of 96.2% (864/898). In the low-risk cohort
(n = 443), the proportion of adherent subjects
was 415/443, corresponding to an adherence
rate of 93.7% (95% confidence interval
[CI] 0.91–0.958). In the intermediate-risk
cohort (n = 455) the proportion of adherent
subjects was 449/455, corresponding to an
adherence rate of 98.7% (95% CI 0.972–0.995)
(Fig. 2a). Based on these findings, a smaller
proportion of subjects were adherent in the low-
risk cohort compared to the intermediate-risk
cohort (p\0.0001, Chi2-test).

Too few subjects (6/455) were non-adherent
in the intermediate-risk cohort to perform any
further statistical analyses.

The number of previous screening visits or
the travel distance to the allocated screening
center did not correlate to non-adherence
(Table 2). Age was the only factor significantly
associated with non-adherence. Non-adherence
decreased with older age (odds ratio [OR] 0.92,
95% CI 0.888–0.954; p = 0.0005). The median
age of non-adherent and adherent subjects was
52 (IQR 18) years and 65 (IQR = 13) years,
respectively (Fig. 2b).
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Both cohorts had their follow-up screening
visit during the same 6-month period. On
average, subjects in the low-risk cohort were
screened 12 ± 42 days after the planned 3-year
follow-up visit and subjects in the intermediate-
risk group were screened 12 ± 39 days after the
intended 18-month follow-up visit. One year
after the scheduled follow-up, only two of the
34 non-adherent subjects had rescheduled a
retinal examination.

Photographs taken at the follow-up visit
were ungradable due to media opacities for only
one subject in the intermediate-risk group.
Incidence/progression of DR had occurred in 65
patients. In the low-risk cohort, with no DR at
baseline, retinopathy occurred in 40/415 sub-
jects (9.6%), of whom 36 had mild and four had
moderate DR; none of these 40 subjects exhib-
ited any signs of diabetic macular edema. In the
intermediate-risk cohort, with mild DR at
baseline, progression of retinopathy was

observed in 25/449 subjects (5.6%), with all 25
having progressed to moderate DR. In four of
these 25 patients, hard exudates were evident in
the macular region. At a subsequent evaluation,
those subjects had normal visual acuity (20/20),
showed no evidence of retinal thickening and
did not require local eye treatment.

Risk factors for DR and treatment for hyper-
glycemia, hypertension and hyperlipidaemia
were compared among non-adherent subjects
whose DR status was unknown, adherent sub-
jects without DR and adherent subjects with
DR, all in the low-risk cohort (Table 3). Non-
adherent subjects differed from adherent sub-
jects with DR in terms of median diabetes
duration (4.5 vs. 7.5 years, respectively;
p = 0.009, Kruskal–Wallis test), median diastolic
BP (80 vs. 75 mmHg, respectively; p = 0.009)
and the proportion of subjects with anti-hy-
perlipidemic treatment (36 vs. 78%, respec-
tively; p = 0.006).

Table 1 Baseline characteristics of the patients in the low- and intermediate-risk cohorts

Patient characteristics Low-risk cohort
(n = 500)

Intermediate-risk cohort
(n = 500)

p

Age (years) 65 (14) 69 (9) \ 0.0001

Male sex (n) 294 (59%) 310 (62%) 0.30

Diabetes duration (years) 6 (8) 13 (9) \ 0.0001

HbA1c NGSP (%) 6.6 (3.5) 7.0 (3.7) \ 0.0001

HbA1c IFCC (mmol/mol) 49 (15) 53 (17) \ 0.0001

Systolic BP (mmHg) 134 (17) 135 (20) 0.65

Diastolic BP (mmHg) 80 (10) 75 (10) 0.001

Glucose-lowering treatment (%) 374 (74.8) 453 (90.6) \ 0.0001

Anti-hypertensive treatment (%) 357 (71.4) 408 (81.6) 0.0001

Anti-hyperlipidemia treatment (%) 266 (53.2) 343 (68.6) \ 0.0001

Treatment for hypertension and

hyperlipidemia (%)

226 (45.2) 319 (63.8) \ 0.0001

Prior screening visits (n) 2 (2) 6 (5) \ 0.0001

Distance to screening center (km) 23.5 (50.5) 22.6 (45.2) 0.51

Data are presented as the median with the interquartile range (IQR)) unless otherwise specified.
BP Blood pressure, HbA1c hemoglobin A1c (glycosylated hemoglobin), IFCC International Federation of Clinical
Chemistry and Laboratory Medicine, NGSP National Glycohemoglobin Standardization Program
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Non-adherent subjects did not differ from
adherent subjects in terms of HbA1c level or
systolic BP. Adherent subjects with DR differed
from those without DR in terms of duration of
diabetes (median 7.5 vs. 5.0 years; p = 0.005)
and HbA1c (6.9 [52] vs 6.5% [48 mmol/mol],
respectively; p = 0.01).

DISCUSSION

Extended intervals for DR screening have been
extensively debated due to a lack of information
on whether adherence is negatively affected if
screening events are performed less frequently
[8–12]. We investigated adherence in 1000

patients with T2DM participating in a DR
screening program, applying extended intervals
of 36 and 18 months for patients at low- or
intermediate-risk of DR progression, respec-
tively. The total adherence was 96.2%, and no
patient showed progression to more than
moderate non-proliferative DR.

The results of this study refuted our
hypothesis by showing that adherence was
poorer in the low-risk cohort. Nonetheless, our
findings do demonstrate that DR screening with
extended intervals can be performed on T2DM
patients while safely achieving high adherence.
This observation supports a transition to
screening programs with a more favorable

Fig. 1 Number of included, excluded and eligible patients in the low-risk and intermediate-risk cohorts assessed for
adherence to follow-up visit in screening programs with a 36- and 18-month follow-up interval, respectively
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cost–utility profile in which unnecessary con-
trol visits are avoided.

The adherence rates for the low-risk cohort
(93.7%) and the intermediate-risk cohort

(98.7%) are higher than rates observed in pre-
vious investigations, which range from 71 to
91% [16, 18–21]. Only two of the cited studies
exclusively included patients with T2DM

Fig. 2 a The proportion of adherent (blue) and non-
adherent (orange) patients participating in the diabetic
retinopathy (DR) screening program. The majority of
subjects were adherent, but the proportion of non-
adherent patients was 5% higher in the low-risk cohort
(without DR at baseline) assigned a 36-month screening
interval compared to the intermediate risk cohort (with

mild DR at baseline) assigned an 18-month screening
interval. b Violin plots with overlaid box plots of age in
adherent (blue) and non-adherent (orange) patients in the
low-risk cohort. Compared to adherent subjects, the non-
adherent subjects were younger (median age 52 vs.
65 years, respectively)
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[16, 20], but none of the subjects evaluated in
those investigations had retinopathy. The
authors of one of those two studies reported
that 87% of subjects scheduled for annual
examinations had at least one screening event
over a 4-year period [20], but they did not pro-
vide the specified reasons for non-attendance,
which may partly explain the higher rate of
adherence in our study. The second study used
an extended screening interval of 3 years, and
an adherence rate of 91% was observed [16],
which is close to that noted in our investiga-
tion. The high adherence rates we report from

the screening program in our study may also be
explained by having implemented a panel of
interventions reported to be favorable for DR
screening [22]. These interventions include
facilitating retinal examinations by multiple
access points, using telemedicine, giving feed-
back to diabetologists and general practitioners
and sending reminders to patients who failed to
attend their follow-up visit. Furthermore, the
NDR provides open access for benchmarking
within the region and across the country [23].

Although adherence at the follow-up visit
was excellent in both cohorts, it was 5% lower

Table 2 Factors associated to non-adherence rate in the low-risk cohort

Factors Odds ratio 95% Confidence interval of non-adherence p

Age (years) 0.92 0.888–0.954 0.0005

Male sex (%) 1.175 0.52–2.658 0.70

Prior screening visits 1.042 0.807–1.345 0.76

Distance to screening center (km) 1.007 0.998–1.017 0.13

Table 3 Risk factors for diabetic retinopathy and treatment for diabetes, hypertension and hyperlipidemia in non-adherent
and adherent subjects in the low-risk cohort

Risk factors Low-risk cohort

Non adherent subjects Adherent subjects

DR unknown (n = 28) No DR (n = 375) DR (n = 40)

Diabetes duration (years) 4.5 (6.75)� 5 (8)� 7.5 (9.25)

HbA1c NGSP (%) 6.7 (3.2) 6.5 (3.4) 6.9 (5.0)

HbA1c IFCC (mmol/mol) 50 (12) 48 (14)� 52 (31)

Systolic BP (mmHg) 134 (18) 133 (17) 135 (17)

Diastolic BP (mmHg) 80 (10)� 80 (10) 75 (10)

Glucose-lowering treatment (%) 17 (61%) 285 (76%) 34 (85%)

Anti-hypertensive treatment (%) 18 (64%) 269 (72%) 33 (82%)

Anti-hyperlipidemia treatment (%) 10 (36%) � 201 (54%) 28 (70%)

Data are presented as the median with the IQR in parenthesis or as a number with the percentage in parenthesis
DR Diabetic retinopathy
� indicates significant differences at p\ 0.05 between non-adherent subjects and adherent subjects with DR at follow-up.
� indicates significant differences at p\ 0.05 between adherent subjects without DR and adherent subjects with DR
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in the cohort with a 36-month screening inter-
val than in the cohort with an 18-month
screening interval (93.7 vs. 98.7%). In our
study, we assessed adherence at the next plan-
ned follow-up screening event, and it is possible
that the difference in adherence rate will
diminish over time, since the intermediate-risk
cohort will have to adhere to the screening
program twice as often as the low-risk cohort.
The difference in adherence may also be
explained by age and the absence or presence of
retinopathy. Our cohorts were defined based on
the absence or presence of mild retinopathy,
where those with mild retinopathy were slightly
older. Adherence to retinal examinations has
been reported to be better in subjects with
retinopathy than in those without this diabetic
complication [21, 24, 25]. Also, adherence has
been found to be higher in patients of older age
[19, 24, 26]. In line with these previous findings,
we found that non-adherence decreased with
older age. We also found no association
between adherence and distance to screening
center, which is similar to results previously
reported, suggesting that the level of accessi-
bility offered in our setting was accept-
able [19, 21]. Adherence was not found to be
affected by the number of previous screening
visits, suggesting that patients also comply alike
to recurrent visits with extended intervals.

The incidence of any retinopathy over the
3-year screening interval in the low-risk cohort
was 9.6%, with none of the affected subjects
showing disease progress to STDR. Previous
reports on screening DR in patients with T2DM
have indicated the incidence of any DR to be
between 16.7 and 28% over 3 years [5, 16] and
36% over 4 years [20]. Glycemic control was
only reported in one of these studies [16], and
we compared our values with those cited in that
investigation: in comparison, fewer patients in
the present study were without glucose-lower-
ing drug treatment and a majority of subjects
met the treatment targets for glycemic control
[27], thus possibly achieving better glycemic
control. This may explain the lower incidence
and non-occurrence of STDR in our study. Fur-
thermore, BP levels were not reported in any of
the earlier studies, and almost half of the
patients in our study met the targets for BP,

indicating that these patients were well con-
trolled [27].

Our results indicate a very modest progres-
sion of retinopathy in both cohorts, suggesting
that it can be possible to conduct a safe and
effective screening program even with screening
at intervals of[1 year. With regards to safety in
the current healthcare environment, healthcare
providers also need to consider risk factors for
severe coronavirus disease 2019 (COVID-19)
infection as many patients with diabetes have
multiple risk factors for COVID-19, such as
older age, male gender, obesity and hyperten-
sion [28]. In this perspective, extending inter-
vals for screening DR may reduce unnecessary
exposure of vulnerable patients to severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-
2).

Strengths and Limitations

Our study had several strengths. First, the con-
secutive inclusion of patients provided a repre-
sentative sample of patients. Second, only
subjects with T2DM were included, after con-
sidering differences between T1DM and T2DM
with regards to demography, incidence of DR
and intensity of diabetic treatment and moni-
toring [29–31]. Third, a clear definition of non-
adherence was used, determined as disregarding
a screening visit and not making a new
appointment within 90 days of the first sched-
uled follow-up appointment. As only 6% of the
non-adherent subjects had re-entered the
screening program 1 year after failing to attend
their follow-up visit, the 90-day window for
rescheduling reflected non-adherence for at
least 1 year. Fourth, assessed clinical parameters
were from the NDR. These have high validity
[32]. Also, NDR data were complete at a level
of[ 95% for any analyzed variable of patient
characteristics.

Our findings should also be viewed in light
of the limitations to the study. A retrospective
design may suffer from selection bias, but such
an effect may have been minimized in our study
by the consecutive inclusion of patients in each
cohort. To avoid any seasonal differences in
accessibility to the screening program, the
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follow-up visits for the two cohorts were
scheduled during the same period. We consider
our catchment area as favorable in terms of
minimizing selection bias because this region
has only a single provider of DR screening to
cover the population and also has a low
migration rate [33]. Regional differences in
deprivation may also introduce bias, as indi-
cated by previous reports showing poorer
adherence to screening among patients with
low socioeconomic status [21, 29, 34, 35]. Pub-
lic health in the studied region is similar or only
slightly inferior to the Swedish national average
[36]; therefore, we do not believe that the
adherence rates in our investigation were over-
estimated due to socioeconomic and demo-
graphic differences. However, our data may not
be representative for populations with poorer
glycemic control. Also, our study did not
include patients with more severe retinopathy
or T1DM, or elderly patients aged C 80 years,
and hence it may be valuable to focus on these
subgroups in future studies of adherence to DR
screening.

CONCLUSIONS

With an increasing prevalence of diabetes,
effective and safe screening for DR is a pressing
issue. Considering that[90% of all individuals
with diabetes have been diagnosed with T2DM,
and the majority of these subjects have only
mild or no retinopathy [13], extending the
screening intervals for these patients will have a
substantial positive impact on the effectiveness
and costs of screening programs. One strategy
to accomplish this is to stratify patients based
on retinopathy (i.e. such as the stratification
used in the present study). Another potential
strategy is to optimize intervals based on indi-
vidual risk using several risk factors for pro-
gression of DR [37, 38]. When such strategies
are implemented, prospective studies control-
ling for age and risk factors for progression of
DR could examine whether the length of
intervals has any impact on adherence. It is
plausible that earlier concerns that extended
intervals lead to poorer adherence can turn out
to be the opposite, with patients being less

adherent if screening is performed too often.
However, based on the present study in which
real-life data from a well-established screening
program were analyzed, it can be concluded
that it is possible to screen for DR with extended
intervals of up to 3 years and still achieve
excellent adherence.
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