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Abstract

Background: Diabetic retinopathy (DR) as a compli-
cation of diabetes mellitus (DM) and other diabetic 
complications are of great worldwide concern. In 
order to control both DM and DR, patients must be 
informed and comply with prevention and treatment 
recommendations. 

Objectives: The study aimed to assess the knowl-
edge, attitudes, and patient compliance behavior 
regarding DR among diabetic patients from Jazan 
Region of Saudi Arabia and identify factors related 
to patient awareness and compliance.

Patients and Methods: This cross-sectional study 
was done on 385 diabetic patients from six primary 
healthcare centers in Jazan region. A self-adminis-
tered questionnaire was used to solicit responses 
regarding knowledge, attitudes, and compliance 
with regular ophthalmic eye examinations. The 
questionnaire also comprised questions related to 
the sociodemographic data and other questions re-
lated to the diabetic status. The collected responses 
were presented as frequencies and percentages, 
and the associations between the variables were 
accomplished using Chi-squared test. P-value < 
0.05 was considered significant.

 

Results: About half of the participants (50.6%) were 
females, and 51.4% were within the age group 45-
64 years. Less than half of the participants (40.8%) 
had low monthly income, and 45.5% were illiterate 
or had primary education. About 33.6% of the par-
ticipants had the disease for more than 10 years, 
and 90.1% were controlled. There was a high 
awareness level of diabetes-related eye complica-
tions (96.4%) and the need for regular eye exams 
(93.5%). About 54.0% had never seen an ophthal-
mologist. Participants in the low to medium eco-
nomic levels and those with primary education had 
a significant positive attitude. No significant asso-
ciations were found between the diabetic variables 
and most of the knowledge and attitude questions 
(P> 0.05). 

Conclusion: There is a need to increase patient 
awareness about the complications of diabetes and 
the need for policy guidance for primary healthcare 
providers to follow best practices when treating di-
abetic patients to guard against and/or control its 
complications.

Keywords: Diabetes, Knowledge, Attitudes, Oph-
thalmic eye examination, Compliance, Behavior, 
Diabetic retinopathy, Jazan.
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Introduction

Type 2 Diabetes (DM2) is a chronic disease of worldwide 
concern that is characterized by the body’s inability 
to metabolize glucose due to either insufficient insulin 
production by the pancreas or to cell inability to respond 
to the available insulin (insulin resistance) (1). DM2 
is increasing globally due to several factors such as 
obesity, sedentary lifestyles, and urbanization. The 
present population of diabetics is expected to swell from 
463 million to 700 million, including both diagnosed and 
undiagnosed (2,3). Poorly managed DM2 has many 
adverse macro-/micro-vascular health consequences 
such as cardiovascular, renal, and eye diseases and 
neuropathy. One of the most common causes of blindness 
among adults aged 20-74 years is diabetic retinopathy 
(DR), resulting from long-term DM2. It occurs within two 
decades of diagnosis among both insulin-dependent and 
-independent diabetes (4). 

A systematic review of 35 international studies showed a 
global DR frequency of 35.4%(5). Saudi Arabia is ranked 
2nd highest in the prevalence of DM2 in the Middle 
East and 7th highest globally. Saudi population studies 
have shown DR rates ranging from 27.8% to 36% from 
region to region (6-9). Such a high rate of DR is due to 
several reasons, for example, poor control of DM2 and 
guarding against its complications. Many patients do not 
have regular eye examinations. They may not seek eye 
exams because they do not understand the silent nature 
of the progression of DR or that it can result in irreversible 
blindness. Studies from Saudi Arabia have also shown 
a strong correlation between advanced age, duration of 
DM2, and insulin dependence (2,11,19). Deficiencies 
regarding patient education on DR seriousness and the 
need to control their DM2 to prevent it are evidenced 
in these studies. The true extent of DR may be hard to 
measure as patients who do not get regular eye exams 
will not be part of the data set (12).

International studies revealed variations in awareness 
of the risk of diabetic eye diseases such as DR and 
compliance with regular eye examinations worldwide. 
Studies in Australia, Hong Kong, and Switzerland report 
that most diabetic patients are aware of the significance 
of regular eye exams but compliance ranges from 69 to 
75.7%(5,12,13). By contrast, studies of India, Bangladesh, 
and Ghana developing nations show lower awareness of 
ocular diseases; 17.01%, 24%, and 34.6%, respectively, 
correlated with a corresponding lack of compliance with 
regular eye exams (14-16). Studies conducted in Jordan 
and Syria found relatively high levels of awareness of 
diabetes-related eye diseases, including DR and blindness. 
However, patients were referred to ophthalmologists in 
both countries at low rates; 59.5% and 25%, respectively 
(17,18). 

Studies in three cities of Saudi Arabia have shown 
compliance with ophthalmologic exams to parallel 
international studies (19-22). A study from King Abdulaziz 
University Hospital in Jeddah reported that 61% of diabetic 

patients were aware of DR; however, 38% of them were 
aware that an annual retinal examination is necessary, 
and a majority were not aware of the risk factors and 
prevention measures for DR (19). A population-based 
study in Jeddah showed that 82.6% of patients with DM2 
who were mindful of diabetic risks for DR, only 65% went 
for regular ophthalmologic exams (20). A study conducted 
in Al-Hasa, showed a lower awareness of diabetes-related 
eye diseases (46.8%), with a corresponding lower rate of 
regular eye examinations (45.1%) among diabetic patients 
(21). A cross-sectional study conducted at two primary 
healthcare centers in Riyadh reported that 88% of patients 
with DM2 had knowledge about DR. Nevertheless, 45% 
of them passed more than two years since their last eye 
examination (22).

To the best of our knowledge, there have been no 
comprehensive studies on the awareness, attitudes, and 
management of DR among patients with DM2 in Jazan 
region of Saudi Arabia. The seriousness of DR and the need 
to assess levels of knowledge, attitudes, and management 
among patients with DM2 in Jazan is critical for addressing 
this condition to improve patients’ health and life quality. 
We aimed to assess the knowledge, attitudes, and patient 
behavior regarding DR among diabetic patients in Jazan 
Region of Saudi Arabia and identify socioeconomic, 
educational, and treatment accessibility factors; which 
would guide policymakers planning to improve the quality 
of diabetes healthcare.

Subjects and methods

Study design and participants:  
This was a cross-sectional study in Jazan Region, 
Kingdom of Saudi Arabia. A total of six centers, three 
urban and three rural primary healthcare centers (PHCs) 
with outpatient departments that treat chronic diseases, 
were randomly selected. The sample size for this study 
was calculated using sample size formula for cross-
sectional study design; n=z2pq/d2, where n = sample size, 
and z = standard normal distribution at P = 50% with 95% 
confidence interval and d = marginal error (5%). The 
anticipated population proportion (p) of the sample was 
selected to be 50% although it brings the largest sample 
size. For 95% confidence level, z = 1.96, then the formula 
becomes: n = (1.962 × 50/100 × 50/100) /0.052 = 384 
participants. Diabetic patients were randomly enrolled 
by sequential inclusion at PHCs weekly from Sunday to 
Thursday until reaching our target sample size of 385 
patients. The questionnaire sheets were distributed to 
patients and collected on the same day. Nondiabetic 
patients, diabetic patients who received their care at 
diabetes centers that are not primary care, and diabetic 
patients who refused to participate were excluded. An 
official approval was obtained from Jazan Hospital IRB 
(#2002). Approval was secured also from each of the 
target six PHCs. Signed informed consent for participation 
was obtained from each outpatient.
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Data collection: 
The questionnaire used in this study was adapted from 
some previous studies (10-21). The collected data 
included anonymous personal characteristics (gender, 
age, monthly income, and education level). In addition, 
there were questions related to the DM, including duration 
of diabetes, diabetes control status, last fasting blood 
glucose (FBS) reading, and HbA1c (value in percentage). 
Furthermore, the questionnaire included questions of 
patients’ knowledge and attitude about eye complications 
from diabetes, patients’ knowledge of recommended 
treatment and prevention of DR, and patients’ compliance 
behavior with recommended treatment and prevention of 
DR. The questionnaire was distributed and collected within 
the visit time from the primary healthcare clinics. A pre-test 
was conducted using 40 subjects to determine the clarity 
of the questionnaire and analyzed for any ambiguities 
within the questions and responses, which were eliminated 
in the final study. The final responses were categorized 
for better presentation and reporting of the results. The 
demographic variables were categorized as follows: 
gender (male and female), age (18 - 44 yrs, 45 - 64 yrs, 
and ≥ 65 yrs), monthly income (< 5k, 5k - 10k, and > 10k), 
and education level (illiterate or primary, secondary, and 
university or above). The DM variables were categorized 
as follows: duration of the disease (< 5 yrs, 5 - 10 yrs, and 
> 10 yrs), current status of the disease (uncontrolled, and 
controlled), fasting blood glucose (< 150 mg/dL, ≥ 150 - < 
250 mg/dL, and ≥ 250 mg/dL), and Hb1Ac (< 7 %, 7 - <10 
%, ≥ 10 %). 

Data analysis: 
Data were entered into a personal computer from the 
collected questionnaire sheets. The Statistical Package 
for the Social Sciences (SPSS version 25) was used for 
the analysis. Descriptive statistics were calculated for all 
quantitative and qualitative variables. The results were 
presented as frequencies and percentages with charts 
as appropriate. The Chi-Squared test was applied for the 
association between the knowledge and attitude questions 
and demographic variables and DM parameters. The 
statistical significance level was established at P< 0.05.

Results

A total of 385 questionnaires were available for analysis 
(response rate of 91%). About half of the participants 
(50.6%) were females, and 51.4% were within the age 
group 45-64 years. Less than half of the participants 
(40.8%) had monthly income < 5000 SR, and 45.5% were 
illiterate or had primary education. Regarding the diabetic-
related variables, about a third (33.6%) of the participants 
had the disease for more than 10 years, and 90.1% were 
controlled. Only 295 participants responded to the question 
of fasting blood sugar (FBS); 46.4% reported FBS values 
≥ 150 to < 250 mg/dL. Only 160 participants responded to 
the Hb1Ac question; of them, 75.6% reported 7 - <10 % 
values. More details are presented in Table 1.

Concerning the question of knowledge about RD, most 
participants (96.4%) knew that diabetes could cause eye 
disease. There was no significant association with gender 

(P= 0.053), income (P= 0.297), and education level (P= 
0.088). However, a significant association was found with 
age (P= 0.007), where a lesser percentage of participants 
with age ≥ 65 years knew about RD (Table 2&3). There 
were also no significant associations with DM parameters 
(Table 4&5); duration of DM (P= 0.70), current status (P= 
0.151), FBS (P= 0.726), and Hb1Ac (P= 0.722). 

Regarding the knowledge of DM complications, the 
responses varied among the participants (Figure 1). 
Diabetic retinopathy was selected by most of the 
participants (n= 225, 58.4%) followed by blindness (n= 
207, 53.8%), while glaucoma was the least selected 
choice (n= 75, 19.5%). 

Knowledge of the participants regarding the available 
treatment for diabetic retinopathy is presented in Figure 2. 
More than half of the participants (n= 224, 58.2%) agreed 
that “control of diabetes” is the best available treatment 
for DR, while 46.2% (n= 178) of the participants chose 
“medications only” as the available treatment. However, 
few participants (n= 51, 13.2%) chose “alternative medical 
therapies” as the available treatment.

The majority of participants (93.5%) responded positively 
“Yes” that persons with diabetes should go for regular 
eye examinations. There were significant associations 
with the demographic variables (P< 0.05). More females 
responded with “No” than males (P= 0.001); a lesser 
number of participants with age ≥ 65 years responded 
with “Yes” (P= 0.011), and more participants with < 5000 
SR income responded with “No” (P= 0.003), and more 
participants with illiterate or primary education responded 
with “No” (P< 0.001) (Tables 2 & 3). 

However, there were no significant associations between 
this question and the DM parameters (P> 0.05) (Tables 4 
& 5). Regarding the participants’ attitude toward visiting 
an ophthalmologist if DM is under control, more than half 
of the participants (58.4%) reported “no need” for a visit 
as the DM is under control. There were no significant 
associations between this question and the demographic 
variables (P> 0.05), except with monthly income, where 
more participants with monthly income > 10000 SR 
reported “no need” (Tables 2 & 3). 

The associations between this question and the DM 
variables were also not significant (P> 0.05) (Tables 4 
& 5). Responses of the participants to the question of 
whether timely treatment can prevent/delay damage 
due to diabetes revealed that most participants (92.5%) 
agreed to that. No significant associations were observed 
between this question with gender (P= 0.122), age (P= 
0.990), and education (P=0.674). However, there was a 
significant association with monthly income where a lesser 
number of participants with age ≥ 65 years responded 
with “Yes” (P= 0.011) (Tables 2 & 3). Moreover, there were 
significant associations with DM duration (P= 0.005), and 
DM status (P= 0.016), whereas no significant associations 
were found with FBS (P= 0.756), and Hb1Ac (P= 0.623) 
(Tables 4 & 5).
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Figure 1: Responses of the participants to the eye complications caused by diabetes

Figure 2: Knowledge of the participants towards the available treatment for diabetic retinopathy.
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Table 4: Numbers, frequencies, and associations of the participants’ responses in relation to DM duration and status
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For the consultation question in case of eye problems, most participants (n= 375, 97.4%) claimed that they consulted an 
ophthalmologist. 54 (14%) participants consulted a specialist other than an ophthalmologist, and 34 (8.8%) participants 
searched for an Internet solution. More details are shown in Figure 3. 

When the participants were asked “how often they go for regular eye examination”, more than half of them (54.0%) 
answered that they never went for an examination; and that it was their first time for an ophthalmic examination. About 
112 (29.1%) participants reported that they went for an examination every year, while only 10 (2.6%) participants reported 
that they visited an ophthalmologist every month (Figure 4).

Figure 3: Responses of the participants to the question related to consultation in the event of eye problem

Figure 4: Responses of the participants for the frequency of the visit for eye examination
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Discussion

Diabetes mellitus is a primary global health concern 
(1). When it is poorly controlled, it is the cause of many 
complications, including organ damage and retinopathy 
(3). International studies have been conducted to measure 
both the knowledge of diabetes and compliance with 
recommended eye examinations by diabetic patients. This 
study was conducted in Jazan, Saudi Arabia to assess 
the level of knowledge and attitudes of diabetic patients 
in the region as well as their keenness to receive regular 
eye examinations for the prevention and treatment of DR. 
This study found that the level of knowledge about DR 
among people with diabetes was high (96.4%) mirroring 
other studies in Middle Eastern countries such as Jordan 
and Syria, 88% and 90%, respectively and Saudi Arabia 
(17,20,22). In addition, 93.6% of our participants were 
aware that regular retinal examinations were advisable, 
and 92.6% had a favourable attitude toward DR prevention 
measures, unlike a previous study in Jeddah in which 
only 38% were aware of the necessity of annual retinal 
examinations. 

We next examined the influence of knowledge of DR on 
patients’ behavior and compliance for required eye exams. 
The behavior of diabetic patients does not reflect the high 
percentages of knowledge and favorable attitudes with 
resultant regular eye examinations. 45.9% of the study 
participants were never seen by an ophthalmologist. It is 
considered malpractice if diabetic patients are not referred 
to ophthalmologists, as reported in Middle Eastern and 
Saudi literature (17,21). One common misconception 
voiced by 58.2% of participants is that when diabetes is 
well-controlled, it is unnecessary to have eyes examined 
by an ophthalmologist. Another misconception revealed 
by a Turkish study is that DR develops with noticeable 
initial symptoms; hence if there are no symptoms, there 
is no DR (11). 

The goal of our study was to evaluate the knowledge, 
attitudes, and behavior concerning DR among diabetic 
patients in the Jazan region and see if there are correlations 
between these characteristics with socioeconomic and 
demographic factors. Our study indicates that DR increases 
up to 70% with advancing age and disease duration, which 
agrees with a previous study in Abha showing that 36.4% 
of diabetic patients with DR have a strong association 
with extreme age and durations of diabetes and insulin 
dependence (10). Our findings that most participants knew 
that regular eye examinations are necessary are consistent 
with studies conducted in Australia and Hong Kong (6,13). 
Among our participants, almost half (45.9%) of study 
participants never visited an ophthalmologist or annually 
consulted a specialist compared to a limited number of 
patients who sought consultation more frequently. This 
contrasts with a Swiss study that revealed that 70.5% of 
patients had regular annual eye examinations (12). 

Gender was significantly associated with knowledge in 
our study. The opposite has been observed in Saudi, 
Nigerian, and Iranian studies (23-25). Educational status 
was a contributing factor to the attitude in our study; when 

we asked “There is no need to visit an ophthalmologist 
if a person has well-controlled diabetes “a significant 
association was found (P = 0.02). This was consistent with 
another study done in India, where they found a significant 
association between higher education and a high level 
of KAP (26). Socioeconomic status was also associated 
significantly with the attitude of our participants, while this 
significance was not noted in other Saudi studies done in 
Riyadh (23,27). A limitation of the present study is using a 
self-reporting questionnaire that might have a recall bias. 
This study provides clear evidence of the need for increased 
patient education about the complications of diabetes 
and the need for policy guidance for primary healthcare 
providers to follow best practices when treating diabetes, 
including referrals to ophthalmologists. We recommend 
creating a targeted campaign, including health camps, to 
raise awareness among the public about DR. 

Conclusion

This study revealed that among diabetic outpatients, there 
is a high level of awareness of both diabetes-related eye 
complications (96.4%) and the need for regular eye exams 
(93.5%). However, there is an inconsistency in the attitude 
and behavior of this group in follow-up care with 54.0% of 
study participants never being seen by an ophthalmologist. 
One contributory factor to this disconnection is the 
widely held misunderstanding among diabetic patients 
that if diabetes is well-controlled, complications will 
not occur, eliminating the need for regular ophthalmic 
eye examinations. The additional belief held by 90% 
of participants is that their diabetes is well-controlled, 
although 82% of them had poorly controlled diabetes.

References

1. Roglic G. WHO Global report on diabetes: A summary. 
Int J Non-Commun Dis., 2016;1:3-8.
2. World Health Organization. Estimates for the year 2000 
and projections for 2030. World Health, 2004;27(5):1047–53. 
3. International Diabetes Federation. IDF Diabetes Atlas 
Ninth Edition 2019, 168 pp. Available from [ https://www.idf.
org/e-library/epidemiology-research/diabetes-atlas/159-
idf-diabetes-atlas-ninth-edition-2019.html]
4. Fong DS, Aiello L, Gardner TW, King GL, Blankenship 
G, Cavallerano JD, et al; American Diabetes Association. 
Retinopathy in diabetes. Diabetes Care, 2004;27 Suppl 1:
S84-7.
5. Yau JW, Rogers SL, Kawasaki R, Lamoureux EL, 
Kowalski JW, Bek T, et al; Meta-Analysis for Eye Disease 
(META-EYE) Study Group. Global prevalence and 
major risk factors of diabetic retinopathy. Diabetes Care, 
2012;35(3):556-64.
6. Abdulaziz Al Dawish, Mohamed; Alwin Robert, 
Asirvatham; Braham, Rim; Abdallah Al Hayek, Ayman; Al 
Saeed, Abdulghani; Ahmed Ahmed, Rania; Sulaiman Al 
Sabaan F. Diabetes Mellitus in Saudi Arabia: A Review of 
the Recent Literature. Curr Diabetes Rev, 2016;12:4. 
7. Al Ghamdi AH, Rabiu M, Hajar S, Yorston D, Kuper H, 
Polack S. Rapid assessment of avoidable blindness and 
diabetic retinopathy in Taif, Saudi Arabia. Br J Ophthalmol, 
2012;96(9):1168–72. 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 35WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 8 AUGUST 2022

8. El-Bab MF, Shawky N, Al-Sisi A, Akhtar M. Retinopathy 
and risk factors in diabetic patients from Al-Madinah 
Al-Munawarah in the Kingdom of Saudi Arabia. Clin 
Ophthalmol, 2012;6(1):269–76. 
9. Hajar S, Hazmi A Al, Wasli M, Mousa A, Rabiu M. 
Prevalence and causes of blindness and diabetic 
retinopathy in southern Saudi Arabia. Saudi Med J, 
2015;36(4):449–55. 
10. Ahmed R, Khalil S, Al-Qahtani M. Diabetic retinopathy 
and the associated risk factors in diabetes type 2 patients 
in Abha, Saudi Arabia. J Fam Community Med, 2016;23(1): 
23(1):18-24.
11. Çetin EN, Zencir M, Fenkçi S, Akin F, Yildirim C. 
Assessment of awareness of diabetic retinopathy and 
utilization of eye care services among Turkish diabetic 
patients. Prim Care Diabetes, 2013;7(4):297–302. 
12. Konstantinidis L, Carron T, de Ancos E, Chinet L, 
Hagon-Traub I, Zuercher E, Peytremann-Bridevaux I. 
Awareness and practices regarding eye diseases among 
patients with diabetes: A cross sectional analysis of the 
CoDiab-VD cohort. BMC Endocr Disord, 2017;17(1):1–11.  
13. Lian JX, McGhee SM, Gangwani RA, Lam CLK, Yap 
MKH, Wong DSH. Awareness of diabetic retinopathy and 
its association with attendance for systematic screening at 
the public primary care setting: A cross-sectional study in 
Hong Kong. BMJ Open, 2018;8(4):1–6. 
14. Srinivasan NK, John D, Rebekah G, Kujur ES, Paul P, 
John SS. Diabetes and diabetic retinopathy: Knowledge, 
Attitude, Practice (KAP) among diabetic patients in a 
tertiary eye care centre. J Clin Diagnostic Res, 2017;11(7):
NC01–7. 
15. Ahmed KR, Jebunessa F, Hossain S, Chowdhury HA. 
Ocular knowledge and practice among type 2 diabetic 
patients in a tertiary care hospital in Bangladesh. BMC 
Ophthalmol, 2017;17(1):1–6. 
16. Ovenseri-Ogbomo G, Abokyi S, Abokyi E, Koffuor 
G. Knowledge of diabetes and its associated ocular 
manifestations by diabetic patients: A study at Korle-Bu 
Teaching Hospital, Ghana. Niger Med J, 2013;54(4):217-23.  
17. Bakkar MM, Haddad MF, Gammoh YS. Awareness of 
diabetic retinopathy among patients with type 2 diabetes 
mellitus in Jordan. Diabetes, Metab Syndr Obes Targets 
Ther, 2017;10:435–41. 
18. Hamzeh A, Almhanni G, Aljaber Y, Alhasan R, Alhasan 
R, Alsamman MI, Alhalabi N, Haddeh Y. Awareness of 
diabetes and diabetic retinopathy among a group of 
diabetic patients in main public hospitals in Damascus, 
Syria during the Syrian crisis. BMC Health Serv Res, 
2019;19(1):4-13. 
19. Alasiri RA, Bafaraj AG. Awareness of Diabetic 
Retinopathy among Diabetic Patients in King Abdulaziz 
University Hospital, Jeddah, Saudi Arabia. Ann Int Med 
Dent Res, 2016;2(6):42-5.
20. Alzahrani SH, Bakarman MA, Alqahtani SM, Alqahtani 
MS, Butt NS, Salawati EM, Alkatheri A, Malik AA, Saad 
K. Awareness of diabetic retinopathy among people with 
diabetes in Jeddah, Saudi Arabia. Ther Adv Endocrinol 
Metab, 2018;9(4):103-12 

21. Hisham Al-Mulla A, Khalid Al-Thafar A, Abdulrahman 
Al-Shaikh Hussain M, Ibrahim Ali S, Khuzaim Al-Dossary 
S. Knowledge, Attitude and Practice Toward Diabetic 
Retinopathy and Retinal Examination among Diabetic 
Population in Al-Hasa Region, Saudi Arabia: A Cross-
sectional Study. Int J Sci Study, 2017; 64-8.
22. AlHargan MH, AlBaker KM, AlFadhel AA, AlGhamdi MA, 
AlMuammar SM, AlDawood HA. Awareness, knowledge, 
and practices related to diabetic retinopathy among 
diabetic patients in primary healthcare centers at Riyadh, 
Saudi Arabia. J Family Med Prim Care, 2019;8(2):373-7. 
23. Al-Asbali T, Sakhr, Aldawari A, Alzahim IA, Alalawi 
H, Khandekar R, et al. Knowledge, attitude and practice 
regarding diabetic retinopathy screening and its 
management among diabetic patients at a private hospital 
of Riyadh, Saudi Arabia. J Family Med Prim Care. 2019 
Feb;8(2):373-7.
24. Nathaniel GI, Adio O. Awareness and attitude of 
diabetic patients on diabetic eye complications in Port 
Harcourt, Migeria. Niger J Med J Natl Assoc Resid Dr 
Niger, 2015;24(3):252-5. 
25. Niroomand M, Ghasemi SN, Karimi-Sari H, Kazempour-
Ardebili S, Amiri P, Khosravi MH. Diabetes knowledge, 
attitude and practice (KAP) study among Iranian in-patients 
with type-2 diabetes: A cross-sectional study. Diabetes 
Metab Syndr Clin Res Rev, 2016 1;10(1):S114-9. 
26. Das T, Wallang B, Semwal P, Basu S, Padhi TR, Ali 
MH. Changing Clinical Presentation, Current Knowledge-
Attitude-Practice, and Current Vision Related Quality of Life 
in Self-Reported Type 2 Diabetes Patients with Retinopathy 
in Eastern India: The LVPEI Eye and Diabetes Study. 
Lansingh VC, editor. J Ophthalmol., 2016;2016:3423814. 
27. Al-Yahya A, Alsulaiman A, Almizel A, Barri A, Adel F 
Al. Knowledge, attitude, and practices (Kap) of diabetics 
towards diabetes and diabetic retinopathy in Riyadh, 
Saudi Arabia: Cross-sectional study. Clin. Ophthalmol., 
2020;14:3187-94. 

ORIGINAL CONTRIBUTION


