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Abstract

Objectives: Blindness is one of the most widespread final pathways of diabetic retinopathy and its associated diabetic
macular edema. The general practitioners are the first to encounter these diabetic patients. Fundoscopy is now considered
as an ideal way for the diagnosis of patients with diabetic retinopathy. Therefore, this study was undertaken to know the
ability and skills of general practitioners for the diagnosis and management of patients with diabetic retinopathy and diabetic
macular edema.

Methods: This study was conducted in all major cities in Qassim province of Saudi Arabia during January to May 2017.
A validated questionnaire was used to assess the general practitioners’ knowledge and practice for the management of
diabetic retinopathy and diabetic macular edema. Questions related to referrals, diagnosis, and treatment options to diabetic
retinopathy and diabetic macular edema were asked to the general practitioners.

Results: Of 96 general practitioners, 76 returned the questionnaire with a response rate of 79.2%. Only 26.3% general
practitioners referred patients with type | diabetes to ophthalmologists as per guidelines set by the American Academy of
Ophthalmology, whereas 74% of general practitioners showed good knowledge for referring patients with type 2 diabetes
to ophthalmology clinics. Lack of knowledge was also noticed for the treatment of diabetic retinopathy, as only 36.8% of
general practitioners replied positive for dilated fundus examination option, whereas 78.9% of general practitioners chose
laser photocoagulation as a treatment option. Similar response from them was observed for patients with diabetic macular
edema. Furthermore, data also showed years in practice of general practitioners was well correlated with their knowledge
for the management of diabetic retinopathy and diabetic macular edema.

Conclusion: The general practitioners included in this study showed lack of knowledge in handling patients with diabetic
retinopathy and diabetic macular edema. Therefore, refresher courses are needed that highlight the acquisition of their skills
in fundoscopy.
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vessels, eyes, kidney, or nerves.'? Not only these, it also has
comorbidity with various other disorders.>> Diabetic retin-
opathy (DR) is one of the most common causes of irreversible
blindness, and its prevalence among patients with DM is
34.6%.%? The prevalence of DR in Riyadh, Saudi Arabia, was
reported to be 31.3%.? Studies in other cities of Saudi Arabia
also showed high prevalence, that is, Taif and Alhasa showed
nearly 33%,%” whereas Madinah was reported to be the high-
est for DR prevalence of 36%.% Hyperglycemia, dyslipidemia,
and hypertension are either directly or indirectly associated
with DR and may play a role in its onset.>’ Importantly, dura-
tion of DM plays a key role in the progression or onset of DR
in both type 1 diabetes (T1D) and type 2 diabetes (T2D)
patients.> According to the International Clinical Diabetic
Retinopathy Disease Severity Scale, DR is classified into two
stages: non-proliferative and proliferative.> Non-proliferative
stage includes microaneurysms, intraretinal hemorrhages,
venous dilation, and cotton wool spots, whereas proliferative
stage includes one or more of neovascularization and vitreous
hemorrhage.*’ Diabetic macular edema (DME) is one of the
major complications of DR and is now considered as one of
the major leading causes of visual impairment.'’ Regarding
diagnosis of DR and DME, revealing of microaneurysm in the
posterior portion of the eye by ophalmoscopy with or without
a dilating agent is considered the initial sign of DR.!*!3 In
addition, other methods are time-consuming, expensive, and
invasive as fluorescein angiography, but more accurate in
detecting the vascular changes in established DR.!*!'
Moreover, optical coherence tomography (OCT) is non-inva-
sive, quick, and easy and is now considered the gold standard
in detecting DR changes even before becoming clinically
obvious.!®'* Laser photocoagulation is used to heal two com-
plications which are neovascularization of retina and severe
macular edema.''* Only severe cases of non-proliferative
DR can be treated with laser photocoagulation because of
high possibilities of progression to proliferative DR,
whereas intravitreal treatment with anti-vascular endothelial
growth factor (VEGF) agents have been replaced by macular
laser for DME.!** Moreover, steroids have been proved to
raise the intraocular pressure; therefore, steroids have now
been considered as the second-line therapy.'* Furthermore,
surgical solutions have also been used for some specific DR
patients. As example, vitrectomy has been used in DR and
DME patients with fractional retinal detachment, fractional
macular edema, or vitreous hemorrhage.'*'4

General practitioners (GPs) are key followers of the dia-
betic care network,'>!® and their awareness levels are impor-
tant in planning strategies to prevent the onset and the
management of DR and DME.">"'7 DR or DME presents
characteristic changes in the fundus of the eye. These
changes can be observed before the clinical manifestations
of this disorder.'>"'® Subsequently, the values of fundoscopy
have been recognized, and every GP has been expected to be
able to use the ophthalmoscope.'>?' Therefore, this study
was designed to analyze the knowledge and practices of GPs

working in Qassim province of Saudi Arabia for the initial
screening of patients with DR and its associated DME using
fundoscopy.

Methods

This cross-sectional study was conducted in all major cities
of Qassim province of Saudi Arabia, including Buraidah,
Onaizah, Bukariyah, Ar Rass, and Al Khabra, from January
to May 2017. GPs working in all over this region were ran-
domly selected and were interviewed by all authors to fill a
questionnaire. A recently published questionnaire was used
with modifications.!* The required sample size was calcu-
lated using the online link https://www.surveysystem.com/
sscalc.htm. The complete details of questionnaire distribu-
tion among GPs and details of justification of data collection
are described in Figure 1. An informed consent was obtained
from all GPs included. All GPs were instructed to provide
the answers randomly without involving any textbook or
colleagues. The complete demographic details of all studied
GPs are given in Table 1. The study was approved by the
Local Ethics Committee of College of Medicine (approval
no. QUCOM#017), Qassim University, Saudi Arabia, and
informed consent was taken from all GPs. Statistical analysis
was carried out using Graph Pad Prism-5 (San Diego, CA,
USA), and p-value less than 0.05 was considered significant.
Values are shown as mean = standard error of mean (SEM)
unless otherwise stated.

Results

Of 96 GPs, 76 returned the filled questionnaire with the
response rate of 79.2%. The details of their response are
summarized in Figure 1. This cross-sectional study showed
that GPs working in Qassim region lack knowledge of
screening and follow-up of patients with T1D. Of the 76,
only 20 GPs referred patients with T1D to ophthalmologists
after 5 years of T1D diagnosis as per diabetic screening
guidelines.?> Moreover, 23 GPs referred patients with T1D at
the time of diagnosis, which showed lack of their knowledge
to handle T1D patients. Eleven GPs referred T1D patients
after 1 year of diagnosis, and nine GPs referred T1D patients
to ophthalmologists after 2 years of diagnosis of TID.
However, 10 GPs responded to the option “didn’t know,”
which means they did not know at which stage they should
refer the TI1D patients to ophthalmologist’s clinics.
Knowledge of GPs in percentage for the screening of T1D
patients to ophthalmologists is shown in Figure 2. The
knowledge of GPs for the screening of T2D patients for
referring to ophthalmologists was found to be little bit satis-
fied as 56 of the 76 GPs referred T2D patients in accordance
with the guidelines of T2D.?* Seven GPs referred T2D
patients after 1year of diagnosis, three GPs referred patients
to ophthalmologists after 2 years of diagnosis of T1D, and
four GPs referred patients after Syears of diagnosis.



Al-Rashidi et al.

Questionnaires was distributed among 96 general practitioners (GPs)

v

85 GPs returned questionnaires

v v

v

11 GPs misplaced questionnaires

76 GPs returned filled
questionnaires

09 GPs returned unfilled
questionnaires

}

Data collection and
analyzed

v

GPs excluded from the
study

Figure l. Flow chart of questionnaire distribution and data collection.

Table 1. Demographic details of studied general practitioners.

Parameters Specification n %
GPs’ response Total GPs/studied GPs 96/76 79.2
Gender Male 44 57.9
Female 32 42.1
Nationality Saudis 14 18.4
Egyptians 21 27.6
Sudanese 23 30.3
Syrians 3 3.9
Jordanians 3 3.9
Pakistanis 6 79
Indians 2 2.6
Others 4 52
Practice (years) <5 8 10.5
5-10 19 25.0
11-20 21 27.6
>25 28 36.8

GPs: general practitioners.

However, six GPs were unaware at which stage they refer the
T2D patients to ophthalmologist’s clinics. Knowledge of
GPs in percentage for the screening of T2D patients to oph-
thalmologists is summarized in Figure 3. We also asked
question on the ideal method for the evaluation of DR; only
28 GPs gave a positive reply for choosing dilated fundus
examination, which is in accordance with the guidelines set
for DR patients.?? However, 32 GPs selected direct ophthal-
moscope, 5 GPs chose visual field testing, 4 GPs selected
fluorescein angiography, another 5 GPs chose ultrasonogra-
phy of the eye, and the rest did not respond (Figure 4(a)).

B3 Immediately after T1D diagnosis
E3 1 year after T1D diagnosis
40- B3 2 years after T1D diagnosis
D 5 years after T1D diagnosis
Don't know

GPs Knowledge (%)

T1D to Ophthalmologists

Figure 2. Knowledge of general practitioners (GPs) for the
screening of patients with type | diabetes (TID) for referring to
ophthalmologists.

Furthermore, we also asked the same question but on DME;
23 GPs chose dilated fundus examination, whereas 29 GPs
selected direct ophthalmoscope, 5 GPs chose visual field
testing, 6 GPs selected fluorescein angiography, 4 GPs chose
ultrasonography of the eye, and the rest 9 GPs did not
respond (Figure 4(b)). Knowledge of GPs in percentage for
selecting the best method for evaluating patients with DR
and DME is shown in Figure 4. Lack of GPs’ knowledge was
also noticed when we asked a question on the treatment
options for DR patients; 60 GPs chose laser photocoagula-
tion as a treatment option for DR patients, 4 GPs selected
vitrectomy, and the rest 12 GPs were unaware about LASIK,
intravitreal injections, and anti-VEGF or steroid therapies as
treatment for retinopathy patients (Figure 5(a)). Almost,
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Figure 3. Knowledge of general practitioners (GPs) for the
screening of patients with type 2 diabetes (T2D) for referring to
ophthalmologists.
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Figure 4. Ideal method of general practitioners (GPs) for the
evaluation of patients with (a) diabetic retinopathy (DR) and (b)
diabetic macular edema (DME).

similar response was received from GPs when we asked the
same question on DME; 50 GPs chose laser photocoagula-
tion as a treatment option for DME patients, 5 GPs selected
vitrectomy, and the rest 20 GPs were unaware about LASIK,
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Figure 5. Knowledge of general practitioners (GPs) for the
treatment options for patients with (a) diabetic retinopathy (DR)
and (b) diabetic macular edema (DME).

Table 2. Knowledge of general practitioners with their practice
experience.

Practice GPs (%) Knowledge (%)
(years)

Poor Moderate High
<5 10.5 62.5 21.5 16.0
5-10 25.0 52.6 36.8 10.5
11-20 27.6 38.1 47.6 14.3
>25 36.8 28.6 53.6 17.9

GPs: general practitioners.

intravitreal injections, and anti-VEGF or steroid therapies as
treatment for DME patients (Figure 5(b)). Furthermore, the
knowledge of GPs was also determined in correlation with
their practice experience in years, and the data are summa-
rized in Table 2. The data clearly showed that practice expe-
rience was positively correlated with their knowledge gain in
handling the studied patients.

Discussion

This is the first study conducted in all major cities of Qassim
province of Saudi Arabia, including Buraidah, Onaizah,
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Bukariyah, Ar Rass, and Al Khabra, to test the knowledge of
GPs for the screening of patients with DR or DME using
fundoscopy. Diabetes-associated complications have now
become major health problems in all over the world, and the
cause of their onset seems to be multifactorial.'?32° DR is
one of its major complications, and its prevalence rate is con-
tinuously on the rise in all over the globe including Saudi
Arabia.6-8,15 Furthermore, retinopathy in diabetic patients
is also associated with the number of other complications,
including DME, which is now considered to be the most
common problem associated with retinopathy patients.'
Now it is well established that the DME frequently occurred
in patients with retinopathy at any stage and becomes one of
the main reasons to produce the complete blindness.!”
Therefore, the management of retinopathy as well as DME at
the initial stage is extremely important. GPs are key follow-
ers of the diabetic care network at the initial phase of screen-
ing to prevent the onset of DR and its associated DME.!*2!
DR and DME both present characteristic changes in the fun-
dus of the eye. These changes are observed before the clini-
cal manifestations of these disorders;>*?’ therefore, every
GP is expected to handle these patients by fundoscopy.' In
Saudi Arabia, the minimum training requirement for the oph-
thalmology residency is 4 years, and it includes basic science
courses followed by the practice of fundoscopy. After com-
pletion of this residency program, the health practitioners
should be able to identify the patients with DR and also
DME. Therefore, in this study, we have tested the knowledge
and practices of GPs working all over the Qassim province
of Saudi Arabia for the handling of DR and DME patients
using fundoscopy. This cross-sectional study is actually in
line of the recently conducted study in Riyadh, Saudi Arabia,
by Al Rasheed and Adel."® They reported that the knowledge
of fundoscopy for DR among physicians working in primary
care centers was poor.'> Furthermore, Onua and Fiebai®®
conducted their study in Nigeria, where 125 GPs participated
to measure the level of knowledge and practice of fundos-
copy. Only 28% of them had good knowledge in which they
were capable of answering more than 75% of the questions,
while only 15% of them had good practice. Seventy-eight
GPs showed good knowledge of referring the patient to oph-
thalmologist, while 11 of them worked in facilities where no
fundoscopy was available.?®

In this study, the GPs working all over Qassim region
were randomly selected and were asked to fill a question-
naire. Of all the selected GPs, the majority of them (79.2%)
returned the filled questionnaire. The American Academy of
Ophthalmology (AAO) recommended that the first fundus
examination in patients with T1D should be performed after
5 years of its diagnosis.?? By following the same AAO rec-
ommendations, this cross-sectional study noticed that GPs
working in Qassim region lack knowledge of screening and
follow-up of T1D patients as only 26.3% of GPs referred
T1D patients to ophthalmologists after 5 years of T1D

diagnosis and the rest failed to respond correctly. These data
clearly indicate lack of knowledge of GPs for the handling of
T1D patients in terms of referring to the ophthalmology clin-
ics. Furthermore, the knowledge of the same GPs for the
screening of T2D patients for referring to ophthalmologists
was also investigated and was found to be little bit satisfac-
tory as 73.7% of GPs referred T2D patients in accordance
with the guidelines of T2D, which is immediately after the
diagnosis of T2D.?? Furthermore, we also asked question on
the ideal method for the evaluation of DR and DME; only
few of them gave a positive reply for choosing dilated fun-
dus examination, which is now considered to be the best
method for the diagnosis of DR and DME and also suggested
by AAO guidelines.*!%?>?’ By following the same AAO rec-
ommendations, lack of GPs’ knowledge was also noticed
when we asked a question on the treatment options for DR
and DME patients as the majority of them were not aware
about intravitreal injections and anti-VEGF or steroid thera-
pies. Moreover, the knowledge of GPs was also analyzed in
correlation with their practice experience in years, and the
data revealed a positive correlation between the years in
practice and their knowledge gain in handing the DR or
DME patients.

In short, the data clearly reveal that fundoscopy is an
underperformed inspection for DR and DME patients among
GPs working in Qassim province of Saudi Arabia. Although
this study is novel in Qassim and provides important infor-
mation, there are still few limitations. The ability to general-
ize our results was limited to the small groups of GPs, and
the applied questionnaire was missing the questions on the
alternative modern solutions for eye screening of the patients
with DM, DR, or DME, such as fundus photography with a
non-mydriatic fundus camera and telemedical screening of
these patients. In conclusion, this study demonstrated that
the knowledge and the practice of fundoscopy for the man-
agement of DR and DME among GPs working in Qassim
region are poor and far from ideal. Therefore, refresher
courses emphasizing the acquisition of the skill in fundos-
copy and the provision of ophthalmoscopes for handling
patients with DR and forwarding to ophthalmology clinics
are needed.
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