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Purpose: To assess the perceptions of physicians about diabetic retinopathy (DR) screening, barriers 
to DR screening, and change in management protocol of Diabetes Mellitus (DM) patients with DR. 
Methods: A cross-sectional descriptive study was conducted using a standard predesigned and pretested 
structured	questionnaire	 through	online	mode	 in	 the	month	of	April	2021	 to	assess	 the	criteria	used	 for	
referral of diabetic patients for DR screening, barriers to DR screening, and the management plan among 
physicians after the patient has been diagnosed with DR. Results: In total, 100 physicians participated 
in the study. Physicians responded that criteria used for referral for DR screening according to duration 
was <5 years (n	 =	 0),	 5–10	 years	 (n	 =	 60),	 >10	 years	 (n	 =	 10),	 and	 irrespective	 of	 the	 duration	 (n	 =	 30).	
According to severity, well-controlled DM without (n	=	30)	and	with	other	system	involvement	(n	=	50)	and	
uncontrolled DM without (20) and with other system involvement (n	=	50)	and	irrespective	of	the	severity	
of disease (n	=	30)	was	reported.	Physicians	(n	=	40)	responded	that	patients	who	were	diagnosed	with	DR	
belonged to the Type 1 DM category rather than Type 2 DM (P < 0.05). With regard to the barriers and 
challenges faced in ensuring DR screening, the following themes emerged: no ocular symptoms, lack of 
compliance, time constraint for the patient, and lack of motivation. Conclusion: We found that the preferred 
practice	pattern	of	physicians	regarding	referral	 for	DR	screening	was	dependent	on	the	duration	of	 the	
disease (mostly 5–10 years of the disease) and severity (when other systems were involved). Noncompliance 
with advice was the major barrier to DR screening.
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Diabetes mellitus (DM) is a multisystem disease that 
requires	 a	multidisciplinary	 approach	 for	management	 of	
the disease.[1] Physicians being the primary treating doctors 
of diabetic patients, it is essential that they ensure timely 
involvement of other disciplines for management of DM.[2]

Diabetic Retinopathy (DR) is one of the most common 
complications of DM.[3] According to a recent study, 
the prevalence of DR in India is 21.7%, more so in 
insulin-dependent (Type 1) DM.[4] In a study done to assess 
the perceptions of care and challenges faced by people with 
diabetes in India, it was reported that 45% of participants 
already	suffered	from	vision	loss	due	to	DR	at	the	time	of	their	
first	visit	to	an	ophthalmologist.[5] A study done on the uptake 
of DR screening in a pyramidal eye healthcare model found 
that 50% at primary level, 40% at secondary, and 2% patients at 
tertiary level had never undergone a dilated eye examination 
previously.[6] Most of the DR-related visual impairment can 
be prevented with early diagnosis and regular follow-up. 
Further, after diagnosis of DR in patients, it is important that 
the management plan for diabetic patients is altered.[7]

National Program for Control of Blindness (NPCB) 
recommends	 opportunistic	 screening	 for	 identification	 of	
DR.[8] Treatment intervention at the early stages of DR can 

reduce the burden of blindness due to DR. To decrease the 
burden of preventable blindness due to DR, it is imperative 
that physicians and ophthalmologists work together.[9] In 
this study, we intended to evaluate the preferred practice 
pattern among physicians regarding the referral of DM 
patients to an ophthalmologist for the screening of DR and 
to evaluate various measures taken by the physicians in the 
management protocol after the diagnosis of DR to strengthen 
the management plan. The information that physicians 
require	 from	 the	 referral	 to	 an	ophthalmologist	 regarding	
the	 ocular	 findings	 of	DM	patients	was	 also	 evaluated	 in	
this study.

Methods
After	 taking	approval	 from	 the	 institute’s	 ethics	 committee,	
a cross-sectional descriptive study was conducted using a 
standard	predesigned	and	pretested	structured	questionnaire	
through the online mode to evaluate the preferred practice 
patterns	among	physicians	regarding	referral	of	DM	patients	
for DR evaluation. Inclusion criteria included physicians 
practicing in India who were accessible online. Exclusion 
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criteria included doctors of other disciplines. The survey was 
conducted in April 2021.

The	questionnaire	was	designed	 from	existing	 literature	
and focus-group interviews of physicians (who were excluded 
from the study). A pilot study was done (raw alpha value: 0.77). 
Duplicate entries were not allowed (by limiting the response to 
one).	The	time	and	length	of	the	questionnaire	were	shared	and	
replying	to	the	questionnaire	was	considered	as	their	consent	to	
participate in the survey. The data of the responses were stored for 
a	year	and	have	been	kept	confidential.	No	personal	information	
was collected and only investigators had access to the information 
gathered.	The	questionnaire	consisted	of	25	questions	designed	
to collect information regarding demographics, area of practice, 
years of practice, the DR screening schedule advised, barriers in 
getting	screening,	management	plan	after	the	diagnosis	of	DR	
made, known associations between DR and other complications 
of	DM,	and	to	explore	the	information	that	physicians	require	
from ophthalmologists in a case of DR.

Only	 completed	 questionnaires	were	 included	 in	 data	
analysis. The DR screening schedule followed by physicians 
was noted according to the duration and severity of the disease. 
Proportions of the patients who got DR screening after being 
advised	were	noted	as	a	percentage.	Chi‑square	test	was	used	to	
find	the	association	between	types	of	DM	and	DR	as	perceived	
by the physicians. Descriptive data gathered regarding barriers 
to DR screening was thematically analyzed. The association 
between other complications and DR was noted on a Likert 
scale. Data were analyzed using SPSS ver 19.0. P < 0.05 was 
considered	as	significant.

Results
The	 questionnaire	was	 sent	 to	 300	 physicians	 online	 via	
WhatsApp, Email, and Telegram using Google forms link. 
A total of 100 physicians responded to our study, with age 
ranging	from	<40	to	>60	years	(<40:	n	=	38,	40–60:	n	=	58;	>60:	
n	=	4),	out	of	which	80%	(n	=	80)	practiced	in	urban	areas	and	
20% (n	=	20)	in	rural	areas;	90%	(n	=	90)	had	been	practicing	
for more than 10 years and 10% (n	=	10)	had	been	practicing	

for 5–10 years. All (n	=	100)	physicians	responded	that	they	
have easy access to the services of an ophthalmologist near 
them. Fig. 1	represents	the	percentage	of	DM	patients	attending	
OPD according to the duration of the disease (in a week). 
DR screening practices followed by physicians are shown 
in Table 1. Practices followed for patients diagnosed with 
DR are shown in Table 2. Association between DR and other 
complications in their practice is shown in Table 3. With 
regard to communication with ophthalmologists or vice versa 
about the management plan for DM patients, 80% (n	 =	 80)	
of physicians reported that they communicate sometimes, 
10% (n	=	10)	never	communicated,	and	10%	(n	=	10)	always	
communicated.	On	 thematic	 analysis	 of	 the	 qualitative	
responses, as regards to information physician sought through 
a	referral	from	an	ophthalmologist	about	ocular	findings,	the	
following themes emerged: Severity and grading of DR, other 
ocular	changes,	need	for	ocular	intervention,	and	frequency	
of screening and follow-up based on the changes observed. 
With regard to the barriers and challenges faced to ensure DR 
screening in DM patients, the following themes emerged: no 
ocular symptoms, lack of compliance, time constraint for the 
patients, economic challenges, and lack of motivation among 
patients.

Figure 1: The percentage of DM patients attending OPD according 
to the duration of the disease (in a week)

Table 1: DR screening practices followed by physicians

Criteria for screening for diabetic 
retinopathy in diabetic patients 
(according to the duration of diabetes)

<5 years 5‑10 years >10 years All patients irrespective of the 
duration of DM

0 60 10 30

Criteria for screening for diabetic 
retinopathy in diabetic patients (according 
to the severity of diabetes)

Well-controlled 
DM with no 
other system 
involvement

Well-controlled 
DM with 
other system 
involvement

Uncontrolled 
DM with no 
other system 
involvement

Uncontrolled 
DM with 
other system 
involvement

All types of DM

30 50 20 50 10

Diabetic Retinopathy Screening schedule 
advised to the patients (thematic analysis)

6 monthlies At first visit 
and then every 
6 months

Annual When patient 
complains of any 
ocular symptoms

50 30 15 5

Percentage of patients getting screened 
for diabetic retinopathy (with report) after 
being advised

<25% 25%-50% >50%

50 30 20

Baseline screening of Diabetic 
Retinopathy done at the time of diagnosis 
of Diabetes Mellitus in all patients.

Yes No Sometimes
63 0 37
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Discussion
The physicians do not directly perform DR screening but an 
opportunity	for	getting	the	screening	done	exists	as	they	have	
much greater access to patients with DM than ophthalmologists 
do.	 Physicians	develop	 a	 rapport	 and	 can	 influence	more	
patients with DM to get eye screening by counseling them. 
Unfortunately, they have a heavy workload, limited time, 
and many barriers from the patient’s perspective, which act 
as barriers for screening for DR.[10] This descriptive study 
explores	the	preferred	practice	patterns	of	physicians	regarding	
referral to an ophthalmologist for DR screening, barriers for 
DR screening, and change in management protocol after 
diagnosis of DR.

Response rate in our study was 33.3%, which is less 
compared to other specialist survey studies.[11] This may be 
due to the current burden of patients due to COVID. The 
sociodemographic data of the respondents in our study were 
as follows: the majority (75%) of the physicians were practicing 
in urban areas, 58% belonged to the age of 40–60 years, and 
81% were practicing for more than 10 years. This representation 
could be due to a convenience sampling of physicians who 
are accessible online. Many studies have shown that doctors 
under 60 years (40–60 years) are more likely to respond to 
the surveys, which was seen in our study too.[10] All (100%) 
physicians responded that they have easy access to the services 
of an ophthalmologist, which could be because the participants 
who responded in this survey were either practicing in urban 
areas (75%) or semi-urban areas (25%). In contrast, lack of 
accessibility to ophthalmologists was listed as one of the 

reasons for the increase in the disease burdens associated with 
DR by Hazin R et al. in a prospective study.[12] Approximately 
60% of the physicians responded that they had more than 25% 
DM patients in their OPD, with most having diabetes between 
5–10 years.

American Diabetes Association, the American College of 
Physicians, and the American Academy of Ophthalmology 
recommend the following guidelines for DR screening: Type 1 
DM	patients	with	onset	 at	 0–30	years	 should	have	 the	first	
screening examination at 5 years duration, whereas Type 1 
DM patients with later-onset and Type 2 DM patients should 
receive a dilated retinal examination by an ophthalmologist 
at diagnosis.[13] In India, we follow the opportunistic method 
of screening; all patients with DM should be screened 
regularly for sight-threatening DR as it is the most common 
microvascular ocular complication of diabetes.[14] Despite these 
recommendations,	the	practice	scenario	is	quite	different.	In	
our study, physicians followed various criteria for referring 
patients for DR screening. According to the duration of 
diabetes, 60% of the physicians referred patients who had DM 
between 5 and 10 years and only 30% referred DM patients 
irrespective of duration, whereas guidelines followed in India 
recommend that all patients should be screened irrespective of 
the duration.[14] In a study done by Khadem et al., the physicians 
increasingly used duration of diabetes as a criterion, similar to 
the	findings	of	our	study.[15] According to severity of DM, only 
10% of physicians responded that they get DR screening done 
for patients irrespective of severity of DM, and the majority 
of the physicians get DR screening done for patients when 
other system involvement occurs (50% in well-controlled and 

Table 3: Association of DR with other diabetic complications

Name of the complication Association with DR (Grading on Likert scale) 1 being highly unlikely and 5 being highly likely

1 2 3 4 5

Diabetic Nephropathy n=100 0 15 (15%) 50 (50%) 35 (35%) 0

Peripheral neuropathy n=100 0 15 (15%) 46 (46%) 39 (39%) 0

CVS diseases n=100 1 (1%) 9 (9%) 45 (45%) 45 (45%) 0

Secondary infections n=100 5 (5%) 35 (35%) 45 (45%) 15 (15%) 0

End-organ disease n=100 7 (7%) 0 7 (7%) 50 (50%) 36 (36%)
Dyslipidemia n=100 0 7 (7%) 19 (19%) 56 (56%) 18 (18%)

Value of ≥3 was considered as more likely and <3 was considered less likely

Table 2: Practices followed for patients diagnosed with DR

Variable Responses

Percentage of diabetic patients with diagnosed 
diabetic retinopathy in their OPD (P<0.05)

<25% 25%-50% >50%

Type I DM 7 7 40

Type II DM 6 15 25

Does the diagnosis of diabetic retinopathy 
change further line of management

Yes No Sometimes

54 13 33

What changes are made to the line of 
management after diagnosis of DR (thematic 
analysis)

Tighter glycemic control and counseling
to get regular Ophthalmologic, cardiac and neuro consultation
lifestyle changes
Control of comorbidities such as hypertension
Depends on the severity of the retinopathy

Does grading of diabetic retinopathy change 
the line of management

Yes No Sometimes
54 26 20
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50% in controlled). Only 20% of physicians responded that 
they get DR screening for uncontrolled DM without systemic 
involvement. This emerged as a criterion according to the 
preferred	practice	pattern	 rather	 than	according	 to	various	
recommended guidelines, which do not use severity of DM 
as a criterion for referral for DR screening.[13,14] The preferred 
DR screening schedule advised to the patients by physicians 
was	every	6	months	according	to	50%	of	the	physicians;	at	first	
visit	for	first	time	screening	for	DR	and	then	every	6	months	
afterward by 30% of the physicians. Further, 15% of the 
physicians advised annual DR screening checkups to their 
patients and only 5% advised their patients to get DR screening 
done if patients developed any ocular symptoms. This is not 
in accordance with the guidelines but emerged as a preferred 
practice	pattern	in	the	group	of	physicians	under	study.

Almost half of the physicians (50%) responded that <25% of 
the patients get screening done once advised; 30% responded 
that 25%–50% of patients get screened for DR while 20% 
responded that more than 50% of patients get screening done 
for	DR.	Thus,	the	percentage	of	patients	getting	screened	for	
DR are less, which is in accordance with other studies, which 
point out that due to certain factors, relatively less number 
of patients get screening done.[16-18] On further exploring the 
barriers against DR screening from the physician’s perspective, 
the following themes emerged: no ocular symptoms, lack of 
compliance,	 time	 constraints,	financial	 constraints,	 and	 lack	
of motivation among patients. Lack of patient motivation was 
identified	as	a	barrier	in	other	studies	as	well.[12,18,19]	Hartnett	
et al.[20]	cited	inadequate	patient	education	and	access	to	care	
as a barrier perceived by physicians or primary health care 
providers, which was not cited in our study as one of the 
barriers.

In our study, most of the physicians responded that 
patients who were diagnosed with DR belonged to the Type 1 
DM category rather than Type 2 DM (P < 0.05), which is in 
accordance with other studies.[4] Management protocol was 
changed by more than half of the physicians (54%) once the 
patient was diagnosed with DR. Only 13% responded that 
no change in the management protocol was carried out by 
them.	Grading	of	 severity	of	DR	affected	 the	management	
protocol of 54% of physicians while 26% responded that it 
did	not	make	any	difference	 in	 their	management	protocol.	
American Diabetes Association recommends more stringent 
control of DM associated with complications, and the same 
was recommended by most of the physicians in our study as 
well.[21] Changes done in management protocol included strict 
glycemic control, counseling to get regular ophthalmological 
consultations, screening for complications occurring in other 
systems such as neurology and cardiology, lifestyle changes, 
and control of comorbidities such as hypertension.

With regard to associations between DR and other micro 
or macrovascular complications, physicians responded 
that patients having DR were 85% more likely to have 
nephropathy	 (>3	 on	 Likert	 scale).	 Peripheral	 neuropathy	
was observed as more likely to be associated with DR by 
85%	of	physicians	(≥3	on	Likert	scale),	CVS	diseases	by	90%	
of	physicians	 (≥3	 on	Likert	 scale),	 secondary	 infections	 by	
60% of physicians	 (>3	on	Likert	 scale).	End‑organ	diseases	
and dyslipidemia were suggested to be associated with DR 
changes	by	86%	of	physicians	(>4	on	Likert	scale)	and	74%	of 

physicians	(>4	on	Likert	scale),	respectively.	Association	of	DR	
with other micro and macrovascular complications has been 
reported by other studies as well.[22-24] In a study done by Hazin 
et al.,[12] the primary contact physicians failed to evaluate these 
risk factors’ associations with DR in contrast to the physicians 
in our study.

DM management necessitates a multidisciplinary team with 
a	dynamic	flow	of	information	between	the	treating	doctors.	
Holley and Lee’s[25]	 qualitative	 research	 study	 found	 that	
primary care providers had poor communication with eye care 
providers. In our study, 80% of the physicians communicated 
with ophthalmologists sometimes whereas only 10% ensured 
communication at all times. The information sought by the 
treating physicians from the ophthalmologists regarding their 
referral	for	ocular	findings	included	severity,	grading	of	DR,	
other	ocular	changes,	need	for	intervention,	and	frequency	of	
screening and follow-up based on changes observed.

Limitations
In our study, it is important to recognize that nonrespondents 
may	differ	from	participating	physicians’	views in ways we 
were unable to assess and is noted as a possible response bias 
issue.

Recommendations
Based on our study, we recommend a dynamic flow of 
information between physicians and ophthalmologists and 
emphasis on screening of DR in DM patients.

Conclusion
The	preferred	practice	pattern	among	the	majority	of	physicians	
regarding referral to an ophthalmologist for the screening of 
DR in DM patients was duration of the disease between 5 and 
10 years and with severity of the disease when it involves 
other organs. Among the barriers against DR screening, 
compliance	of	the	patients	and	time	and	financial	constraints	
were cited by physicians. Most of the physicians changed their 
management protocol with tighter glycemic control in patients 
who were diagnosed with DR. In addition to presence of DR, 
physicians	require	ophthalmologists	 to	provide	 information	
regarding severity, grading of DR, other ocular changes, need 
for	 intervention,	 and	 frequency	of	 screening	and	 follow‑up	
based on the changes observed. Monitoring clinical practice 
patterns	through	these	kinds	of	surveys	enables	the	educators	
to address misconceptions and modulate existing programs 
or develop new ones.
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