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Abstract
Background

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by hyperglycemia. Globally, 382 million
people have diabetes mellitus, and 90% of these patients suffer from type 2 diabetes. Saudi Arabia has the
second-highest prevalence of diabetes among all Middle Eastern countries. Diabetic retinopathy (DR) is a
significant complication of diabetes; early detection and proper intervention are important for its
management and prognosis.

Aim
This study aims to assess the awareness of diabetic patients of
diabetic retinopathy symptoms and complications in the western region of Saudi Arabia.

Methods

This is a cross-sectional study in which a convenience sampling technique was implemented for collecting
data from all patients who fulfilled the inclusion criteria within the timeframe between February 2022 and
October 2022 among diabetic patients at the National Guard Health Affairs in the western region. We
included both type 1 and type 2 diabetic participants who are older than 18 years of age and have at least one
visit to any outpatient ophthalmology clinic.

Results

This study involved 259 participants. The mean age of the participants is 46.69 (standard deviation {SD}:
15.59). Type 2 was more prevalent among the applicants (58.3%). A total of 242 (93%) participants were
aware that diabetes could affect their eyes. Surprisingly, 130 (50.2%) do not know about diabetic retinopathy
therapy options. The most significant obstacle to being examined early for ophthalmological diseases among
diabetic patients was the deficient knowledge of diabetic retinopathy. Also, a significant statistical
relationship was found between the year of diagnosis and the level of awareness regarding eye
complications.

Conclusion

Despite the high level of awareness of diabetic retinopathy among diabetic patients shown in our study, it
did not correspond to a high level of self-awareness on the importance of preventive measures such as
annual diabetic retinopathy screening.

Categories: Endocrinology/Diabetes/Metabolism, Family/General Practice, Ophthalmology
Keywords: health education and awareness, type 1 and type 2 diabetes mellitus, ophthalmology, diabetic eye disease,
diabetic retinopathy

Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by hyperglycemia. It is defined as an
elevation in glucose concentrations in the blood. This condition can be a result of either a defect in insulin
secretion or a resistance against insulin hormone. Among the various types of diabetes mellitus, type 1 and
type 2 are the most common [1]. In 2013, it was estimated that 382 million people had diabetes mellitus
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globally; approximately 90% of these patients suffer from type 2 diabetes. This number is equivalent to 8.3%
of adults [2]. Saudi Arabia has the second-highest prevalence of diabetes among all Middle Eastern countries
and ranks seventh globally [3]. Unfortunately, the prevalence is expected to further increase due to various
different factors such as a sedentary lifestyle, aging, and the growing obesity rates in Saudi Arabia [4]. This
endocrinological disease has diverse complications in multiple organ systems, significantly contributing to
its high morbidity and mortality rates, one of which is microvascular diabetic retinopathy (DR) [5], which is
attributed to about 4.8% of blindness causes globally [6].

Diabetic retinopathy is a significant complication of diabetes. It is deemed a leading cause of preventable
blindness in working-age adults [6]. According to the Global Burden of Disease Study, DR is the fifth leading
cause of blindness in adults aged 50 years or older [7]. Globally, the prevalence of DR among diabetic
patients is estimated to be around 34% [8]. In Saudi Arabia, the prevalence of DR is very common, as
reported in multiple articles from different regions around the country. For instance, in Al-Madinah city, the
prevalence of diabetic retinopathy is estimated to be 36%. Similarly, in the Al-Ahsa region, a prevalence of
33% is reported. In the southern region, 27.8% of diabetic patients developed DR [9-11]. The major risk
factors that accelerate the development and progression of DR include high blood glucose, long-standing
DM, and high blood pressure. Therefore, adequate lifelong control of glucose levels delays and reduces the
progression of DR [12].

Early detection and proper intervention could be enhanced through sufficient awareness and appropriate
knowledge regarding such a highly prevalent disease. A study has shown a significant correlation between
insufficient risk factor control and the patients' lack of awareness in regard to their disease. Conversely,
positive attitudes and good practice patterns were observed in educated patients with above-average
knowledge about their condition [13]. This study aims to assess the awareness of diabetic patients of diabetic
retinopathy in the western region of Saudi Arabia.

Materials And Methods

This time-limited cross-sectional study, implanting a convenience sampling technique for data collection,
was conducted on the patients affiliated with the National Guard Health Affairs in the western region of
Saudi Arabia from February 2022 to October 2022. To ensure the novelty of our data, data collection was
confined within the specified timeframe. The study focused on assessing all diabetic patients, encompassing
both type 1 and type 2 individuals, aged 18 and above, who had attended at least one outpatient
ophthalmology clinic visit during the study period.

Ethical considerations were paramount in the study design. Approval was diligently obtained from the
Institutional Review Board (IRB) of the King Abdullah International Medical Research Center (approval
number: IRB/1464/23), ensuring adherence to established ethical guidelines and the protection of
participants' rights and well-being. All participants provided informed consent before inclusion in the study,
emphasizing the importance of respecting autonomy and ensuring voluntary participation.

A validated questionnaire, adapted from a previously published article, was utilized for data collection [14].
This questionnaire, along with the informed consent form, was transformed into a Google Form (Google,
Inc., Mountain View, CA) and distributed to the patients via their mobile numbers to capture their
responses. Initially, the questionnaire covered demographic data, diabetes characteristics, glycemic control,
and cardiovascular medical history. It subsequently delved into the participants' awareness regarding
diabetic retinopathy. The collected data were electronically aggregated into a spreadsheet for subsequent
analysis.

The questionnaire was organized into four distinct sections. The first section aimed to capture the
participants' demographic information, combining qualitative and quantitative data, including gender,
marital status, nationality, education level, and age. The second section delved into the specifics of the
participants' diabetes, seeking information on the type of diabetes they had and the number of years since
their initial diagnosis. The third section probed the participants’ past medical history, covering significant
aspects such as a history of hypercholesterolemia, hypertension, and ischemic heart disease, providing
insights into the participants’ overall health background. The fourth section consisted of patient-reported
questions designed to gauge the participants' perceptions and knowledge regarding diabetes and eye health.
These questions addressed the participants' evaluation of blood glucose control, awareness of the ocular
impact of diabetes, opinions on the necessity of regular eye examinations for controlled and uncontrolled
diabetes, identification of complications related to uncontrolled hyperglycemia, and knowledge of available
therapy methods for diabetic retinopathy. Additionally, the participants were queried on how they became
aware of diabetes-related complications, the reasons prompting their initial eye examination, and perceived
obstacles hindering early examination for ophthalmological diseases.

For statistical analysis, the spreadsheet was imported into JMP statistical software version 15.2.0 (SAS
Institute Inc., Cary, NC) (a subsidiary of the SAS Institute). Qualitative variables were expressed as
frequencies and percentages, while mean and standard deviation (SD) were used to represent quantitative
outcomes. Inferential statistics synthesis was carried out exclusively using the chi-square test, with a
significance level set at a p-value lower than 0.05.
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Results
Baseline

A total of 259 participants responded to this study's questionnaire in the western region of Saudi Arabia
(Jeddah, Makkah, and Madinah), most of whom were females (60.6%). The mean age of our participants is
46.69 (SD: 15.59). Of the respondents, 45.2% graduated from college. Type 2 was more prevalent among the
applicants (58.3%), with the highest duration of year since diagnosis being 6-10 years (27%). Regarding
blood glucose control, medium control was more prominent among our patients, notably among females
(102). Out of the 259 participants, 147 (56.8%) have a history of hypercholesterolemia, 114 (44%) have a
history of hypertension, and 25 (9.65%) have a history of ischemic heart disease (Table /).

Parameter

Age

Gender

Diabetes type

Year since diagnosis

History of hypercholesterolemia

History of hypertension

History of ischemic heart disease

Nationality

City

Educational level

TABLE 1: Baseline of participation

SD: standard deviation

Categories

Mean (+SD)

Male

Female

Type 1

Type 2

More than 20 years
11-20 years

6-10 years

Less than five years

Yes

Saudi
Non-Saudi
Jeddah
Makkah
Madinah
Bahrah
College
Postgraduate
High school
Secondary
Primary

No education

Total, N (%)
46.69 (+15.59)
102 (39.4%)
259 (60.6%)
108 (41.7%)
151 (58.3%)
63 (24.3%)
58 (22.4%)
70 (27%)
68 (26.3%)
147 (56.8%)
112 (43.2%)
114 (44%)
145 (56%)
25 (9.65%)
234 (90.3%)
231 (89.2%)
28 (10.8%)
165 (63.7%)
50 (19.3%)
33 (12.7%)
11 (4.25%)
117 (45.2%)
12 (4.63%)
69 (26.6%)
24 (9.27%)
15 (5.79%)

22 (8.49%)
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Patient awareness of diabetes-related complications and how to deal
with them

Out of the 259 participants, 242 (93%) are aware that diabetes could affect their eyes, and 107 (41.3%) think
that even people with controlled diabetes could be affected by diabetes-related eye disease. Regarding the
awareness of other diabetes-related complications, 127 (49%) chose coronary artery disease, 107 (41.3%)
chose cerebrovascular disease, 102 (39.4%) chose peripheral vascular disease, 187 (72.2%) chose neuropathy,
and 197 (76.1%) chose nephropathy. The most common source of information selected by the participants
was physicians, nurses, and ophthalmologists. Moreover, 173 (66.8%) participants consider that people with
good control of diabetes should have their eyes examined on a regular basis, while 228 (88%) see that people
with uncontrolled diabetes should have their eyes examined on a regular basis. In addition, 136 (52.5%) were
compelled to have their eyes examined initially by their physician. Surprisingly, 130 (50.2%) do not know
about diabetic retinopathy therapy options. The most significant obstacle to being examined early for
ophthalmological diseases among diabetic patients was deficient knowledge of diabetic retinopathy.

Participant responses based on their year of diagnosis

The year of diagnosis and awareness about eye complications were statistically significant (P=0.0348); six
(8.82%) participants of those diagnosed less than five years were not aware that diabetes could cause eye
disease, while those who were diagnosed with diabetes for more than 20 years were aware. Moreover, 43
(63.24%) of those who were diagnosed with diabetes for less than five years are not aware of the available
therapy methods for diabetic retinopathy, while only 22 (34.92%) of those who were diagnosed for more than
20 years are unaware (Table 2).

Less than five 6-10 years, 11-20 More than 20 P-
Awareness assessment Responses
years, N (%) N (%) years, N (%) years, N (%) value
19
Excellent 22 (32.35%) (27.14%) 11(18.97%) 13 (20.63%)
. o
How do the subject evaluate his/her blood glucose . 38
ol Medium 40 (58.82%) (54.29%) 37 (63.79%) 40 (63.49%) 0.4102
control? .29%
13
Weak 6 (8.82%) (18.57%) 10 (17.24%) 10 (15.87%)
. o
65
Yes 58 (85.29%) (92.86%) 56 (96.55%) 63 (100.00%)
. o
Is the subject aware that diabetes could affect 0.0348
his/her eyes? No 6 (8.82%) 3 (4.29%) 2 (3.45%) 0 (0.00%) ’
I do notknow 4 (5.88%) 2 (2.86%) 0 (0.00%) 0 (0.00%)
Glycemic 22
17 (25%) 14 (24.14%) 15 (23.81%)
control (31.43%)
Laser therapy 3 (4.41%) 12 12 (17.14%) 19 (30.16%)
Is the subject aware of the available therapy ’ (17.14%) ’ ’ 0.0038
methods for diabetic retinopathy? ’
Surgery 5 (7.35%) 2 (2.86%) 2 (2.86%) 7 (11.11%)
He/she does 34
43 (63.24%) 34 (48.57%) 22 (34.92%)
not know (48.57%)

TABLE 2: Participants’ responses based on their year of diagnosis

Discussion

The current study measured the awareness of diabetic patients about diabetic retinopathy. In the present
study, the mean age of the patients was 46.69 years old, with 60.6% being females, and the majority (58.3%)
had type 2 DM. This study revealed that almost 93% were aware that diabetes has an effect on the eyes,
which is similar to the findings of another cross-sectional study conducted among diabetic Saudi patients
between 15 and 75 years of age (80.8%) [14]. However, it was significantly lower than the data from a study
conducted in India, where only 37.1% of the participants, who were rural Indian residents, confirmed their
awareness of the effect of DM on the eyes [15]. Such discrepancy in awareness can be explained by the
participants' level of education and the quality of the provided health services. This is supported by the fact
that the respondents with higher education levels, similar to the respondents in the current study where
45.2% had graduated from college, tended to have better DR awareness compared to the participants with
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lower education levels, such as the rural population [16].

In addition to the timely diagnosis of DR by early screening programs, the tight control of glycated
hemoglobin (A1C) is one of the crucial modifiable risk factors for controlling DR progression among DM
patients [12]. In the present study, 66.8% of the participants believe that individuals with controlled DM
should have regular eye checkups. Moreover, 88% see that people with uncontrolled diabetes should have
their eyes examined on a regular basis. This, in fact, highlights that the participants of the present study
have an adequate level of knowledge about DR, which could be attributed to the long duration of their DM
that may have resulted in cumulative knowledge gained over years and many encounters or hospital
visits/follow-ups. A recent study conducted among diabetic Saudi participants showed that 59% of the
participants with well-controlled blood glucose believed in the necessity of DR screening and follow-up,
even with controlled A1C. On the other hand, only 29.7% of the poorly controlled group think that there is a
need to screen the eye with good control (P<0.0001) [14]. This, indeed, sheds light on the importance of
education with special and extra emphasis on patients with poorly controlled comorbidities.

The annual routine eye examination is the recommended practice for diabetic patients as a preventive
measure for diabetic retinopathy. Despite the high level of awareness of diabetic retinopathy, in the present
study, approximately half (52.5%) of our study subjects were examined initially due to a physician referral,
whereas only 34.7% of the patients sought examination based on their knowledge of diabetic retinopathy.
This finding was similarly reported by Alzahrani et al. [17]. However, a higher level (70.9% and 93.3%) of
self-awareness in diabetic retinopathy screening was reported in two studies conducted in India [15,18]. This
emphasizes the role of physicians and other healthcare providers in our community to consider regular
referrals to an ophthalmologist for diabetic screening and providing education about the importance of
regular eye examinations.

Among the complications of diabetes, eye diseases were reported the most, which is consistent with the
reported findings in a previous study [17]. The main source of this knowledge was reported to be by
healthcare workers (physicians, nurses, and ophthalmologists), in contrast to a study from Bangladesh that
showed that the two most important sources were friends and neighbors (51%) and family (49%) [19].
Regarding the patients' knowledge about available treatments for diabetic retinopathy, most of our patients
(50.2%) were unaware of the treatment options, which is consistent with another study conducted in Riyadh
[20]. This lack of knowledge was most commonly observed among diabetic patients who had been diagnosed
within five years (63.24%) (P<0.003), possibly due to limited exposure to healthcare education by physicians.
A small portion of the diabetic patients believed that diabetic retinopathy could be treated with laser (15.8%)
and surgery (7.72%). Inadequate knowledge was identified as the primary reason for not undergoing eye
examinations, which aligns with a previous study by Srinivasan et al. [13]. Future education interventions in
our society should focus on raising awareness of the importance and frequency of screening.

This study had some limitations regarding its type. The questionnaire was constructed as closed-ended,
which lacks an in-depth view of patient knowledge and perception. In addition, distributing the
questionnaires via WhatsApp (Meta Platforms, Inc., Menlo Park, CA) limits the reliability of the information
given by the subjects. The main strength of our study is that the patients included were from the whole
western region instead of only patients attending eye clinics or primary healthcare centers as in previous
studies, which yields a better representation of the awareness and eye practice of diabetic patients in
society. Furthermore, our study examined other factors that could affect the patients' knowledge about
diabetic retinopathy such as educational level and disease duration.

Conclusions

Despite the high level of awareness of diabetic retinopathy among diabetic patients shown in our study, it
did not correspond to a high level of self-awareness on the importance of preventive measures such as
annual diabetic retinopathy screening. Educational level and the disease duration were important factors for
the level of knowledge on diabetic retinopathy. Multicentered studies are needed to investigate different
patient populations to have tailored educational programs targeting multiple age groups. Moreover, more
studies are needed to assess the challenges diabetic patients face; thus, this in turn will lead to efficient and
high-quality counseling sessions to handle all patients' concerns.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Ahmed N. Alnabihi, Abdulaziz Aldahlawi, Nada Taher, Reham Alzahrani, Naif
Almufarriji, Loujen Alamoudi, Karim Talat

Acquisition, analysis, or interpretation of data: Ahmed N. Alnabihi, Abdulaziz Aldahlawi, Nada Taher,
Reham Alzahrani, Naif Almufarriji, Loujen Alamoudi, Karim Talat

2024 Aldahlawi et al. Cureus 16(1): €53090. DOI 10.7759/cureus.53090 50f 7


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Drafting of the manuscript: Ahmed N. Alnabihi, Abdulaziz Aldahlawi, Nada Taher, Reham Alzahrani, Naif
Almufarriji, Loujen Alamoudi, Karim Talat

Critical review of the manuscript for important intellectual content: Ahmed N. Alnabihi, Abdulaziz
Aldahlawi, Nada Taher, Reham Alzahrani, Naif Almufarriji, Loujen Alamoudi, Karim Talat

Supervision: Ahmed N. Alnabihi, Abdulaziz Aldahlawi, Karim Talat

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. The Institutional Review
Board (IRB) of the King Abdullah International Medical Research Center (KAIMRC) issued approval
IRB/1464/23. The study was approved by the Institutional Review Board of the King Abdullah International
Medical Research Center (KAIMRC); the protocol number is NRJ21]/272/11, and the Institutional Review
Board (IRB) approval number is IRB/1464/23. The IRB approval was received on 13 March 2022, and the
approval of extension and change title request was received on 19 June 2023. Animal subjects: All authors
have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Petersmann A, Miiller-Wieland D, Miiller UA, et al.: Definition, classification and diagnosis of diabetes
mellitus. Exp Clin Endocrinol Diabetes. 2019, 127:S1-7. 10.1055/a-1018-9078

2. TaoZ, Shi A, Zhao J: Epidemiological perspectives of diabetes. Cell Biochem Biophys. 2015, 73:181-5.
10.1007/s12013-015-0598-4

3. Al Dawish MA, Robert AA, Braham R, Al Hayek AA, Al Saeed A, Ahmed RA, Al Sabaan FS: Diabetes mellitus
in Saudi Arabia: a review of the recent literature. Curr Diabetes Rev. 2016, 12:359-68.
10.2174/1573399811666150724095130

4.  Alotaibi A, Perry L, Gholizadeh L, Al-Ganmi A: Incidence and prevalence rates of diabetes mellitus in Saudi
Arabia: an overview. ] Epidemiol Glob Health. 2017, 7:211-8. 10.1016/j.jegh.2017.10.001

5. Tripathi BK, Srivastava AK: Diabetes mellitus: complications and therapeutics . Med Sci Monit. 2006,
12:130-47.

6. TeoZL, Tham YC, Yu M, et al.: Global prevalence of diabetic retinopathy and projection of burden through
2045: systematic review and meta-analysis. Ophthalmology. 2021, 128:1580-91.
10.1016/j.0phtha.2021.04.027

7. GBD 2019 Blindness and Vision Impairment Collaborators; Vision Loss Expert Group of the Global Burden of
Disease Study: Causes of blindness and vision impairment in 2020 and trends over 30 years, and prevalence
of avoidable blindness in relation to VISION 2020: the Right to Sight: an analysis for the Global Burden of
Disease Study. Lancet Glob Health. 2021, 9:e144-60. 10.1016/52214-109X(20)30489-7

8. YauJW, Rogers SL, Kawasaki R, et al.: Global prevalence and major risk factors of diabetic retinopathy .
Diabetes Care. 2012, 35:556-64. 10.2337/dc11-1909

9. Hajar S, Al Hazmi A, Wasli M, Mousa A, Rabiu M: Prevalence and causes of blindness and diabetic
retinopathy in southern Saudi Arabia. Saudi Med J. 2015, 36:449-55. 10.15537/smj.2015.4.10371

10.  Al-Rubeaan K, Abu El-Asrar AM, Youssef AM, et al.: Diabetic retinopathy and its risk factors in a society
with a type 2 diabetes epidemic: a Saudi National Diabetes Registry-based study. Acta Ophthalmol. 2015,
93:e140-7. 10.1111/a0s.12532

11.  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, 6:269-76.
10.2147/0OPTH.S27363

12. Ting DS, Cheung GC, Wong TY: Diabetic retinopathy: global prevalence, major risk factors, screening
practices and public health challenges: a review. Clin Exp Ophthalmol. 2016, 44:260-77. 10.1111/ce0.12696

13.  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. ] Clin Diagn Res. 2017,
11:NC01-7. 10.7860/JCDR/2017/27027.10174

14.  Abdulaal AE, Alobaid OM, Alotaibi AG, et al.: Diabetic patients’ awareness of diabetic retinopathy symptoms
and complications. ] Family Med Prim Care. 2019, 8:49-53. 10.4103/jfmpc.jfmpc_349 18

15. Rani PK, Raman R, Subramani S, Perumal G, Kumaramanickavel G, Sharma T: Knowledge of diabetes and
diabetic retinopathy among rural populations in India, and the influence of knowledge of diabetic
retinopathy on attitude and practice. Rural Remote Health. 2008, 8:838. 10.22605/RRH838

16.  McManus RM, Stitt LW, Bargh GJM: Population survey of diabetes knowledge and protective behaviours . Can
] Diabetes. 2006, 30:256-63. 10.1016/51499-2671(06)03009-7

17.  Alzahrani SH, Bakarman MA, Algahtani SM, et al.: Awareness of diabetic retinopathy among people with
diabetes in Jeddah, Saudi Arabia. Ther Adv Endocrinol Metab. 2018, 9:103-12. 10.1177/2042018818758621

18. Singh A, Tripathi A, Kharya P, Agarwal R: Awareness of diabetic retinopathy among diabetes mellitus
patients visiting a hospital of North India. ] Family Med Prim Care. 2022, 11:1292-8.
10.4103/jfmpc.jfmpc_977_21

19.  Mumu SJ, Saleh F, Ara F, Haque MR, Ali L: Awareness regarding risk factors of type 2 diabetes among

2024 Aldahlawi et al. Cureus 16(1): €53090. DOI 10.7759/cureus.53090 60f7


https://dx.doi.org/10.1055/a-1018-9078
https://dx.doi.org/10.1055/a-1018-9078
https://dx.doi.org/10.1007/s12013-015-0598-4
https://dx.doi.org/10.1007/s12013-015-0598-4
https://dx.doi.org/10.2174/1573399811666150724095130
https://dx.doi.org/10.2174/1573399811666150724095130
https://dx.doi.org/10.1016/j.jegh.2017.10.001
https://dx.doi.org/10.1016/j.jegh.2017.10.001
https://medscimonit.com/abstract/exportArticle/idArt/452216
https://dx.doi.org/10.1016/j.ophtha.2021.04.027
https://dx.doi.org/10.1016/j.ophtha.2021.04.027
https://dx.doi.org/10.1016/S2214-109X(20)30489-7
https://dx.doi.org/10.1016/S2214-109X(20)30489-7
https://dx.doi.org/10.2337/dc11-1909
https://dx.doi.org/10.2337/dc11-1909
https://dx.doi.org/10.15537/smj.2015.4.10371
https://dx.doi.org/10.15537/smj.2015.4.10371
https://dx.doi.org/10.1111/aos.12532
https://dx.doi.org/10.1111/aos.12532
https://dx.doi.org/10.2147/OPTH.S27363
https://dx.doi.org/10.2147/OPTH.S27363
https://dx.doi.org/10.1111/ceo.12696
https://dx.doi.org/10.1111/ceo.12696
https://dx.doi.org/10.7860/JCDR/2017/27027.10174
https://dx.doi.org/10.7860/JCDR/2017/27027.10174
https://dx.doi.org/10.4103/jfmpc.jfmpc_349_18
https://dx.doi.org/10.4103/jfmpc.jfmpc_349_18
https://dx.doi.org/10.22605/RRH838
https://dx.doi.org/10.22605/RRH838
https://dx.doi.org/10.1016/S1499-2671(06)03009-7
https://dx.doi.org/10.1016/S1499-2671(06)03009-7
https://dx.doi.org/10.1177/2042018818758621
https://dx.doi.org/10.1177/2042018818758621
https://dx.doi.org/10.4103/jfmpc.jfmpc_977_21
https://dx.doi.org/10.4103/jfmpc.jfmpc_977_21
https://dx.doi.org/10.1186/1756-0500-7-599

Cureus

individuals attending a tertiary-care hospital in Bangladesh: a cross-sectional study. BMC Res Notes. 2014,
7:599. 10.1186/1756-0500-7-599

20. 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. ] Family Med Prim Care. 2019, 8:373-7. 10.4103/jfmpc.jfmpc 422 18

2024 Aldahlawi et al. Cureus 16(1): €53090. DOI 10.7759/cureus.53090 7of7


https://dx.doi.org/10.1186/1756-0500-7-599
https://dx.doi.org/10.4103/jfmpc.jfmpc_422_18
https://dx.doi.org/10.4103/jfmpc.jfmpc_422_18

	The Evaluation of Diabetic Patients' Awareness of Diabetic Retinopathy and Its Complications in the Western Region of Saudi Arabia
	Abstract
	Background
	Aim
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	Baseline
	TABLE 1: Baseline of participation

	Patient awareness of diabetes-related complications and how to deal with them
	Participant responses based on their year of diagnosis
	TABLE 2: Participants' responses based on their year of diagnosis


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


