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ABSTRACT

Background: Ocular complications of diabetes mellitus (DM), including diabetic retinopathy (DR), progress silently,
underscoring the need for patient awareness and screening. However, there is a lack of studies assessing diabetic patients’

knowledge, attitudes, and practices (KAPs) regarding the ocular complications of DM. Therefore, this study assessed KAPs
regarding diabetes-related ocular complications among type 2 DM patients in Sana’a city to inform preventive strategies.

Methods: A descriptive cross-sectional study was conducted in 2024 among 400 type 2 diabetic patients recruited via
convenience sampling from public and private healthcare facilities in Sana’a city, Yemen. A pilot-tested, structured
questionnaire was used to collect patients’ demographic and clinical characteristics, as well as their KAPs regarding diabetes-
related ocular complications. Data were then summarized using descriptive statistics.

Results: Most patients (88%) recognized the ocular effects of DM, primarily visual impairment (31%) and DR (22.4%), with
feweridentifying cataracts (5.7%) or eye infections (4%). While 74.3% acknowledged the importance of regular eye exams, 39.3%
were unaware of recommended frequencies, and 63% reported not undergoing regular screenings. Notably, 52.8% had never
undergone dilated eye exams, 57% consulted optometrists/opticians, 37.7% never examined their eyes, and 52.8% never
underwent dilated exams. Among 57 patients with DR, 98.2% received treatment recommendations, with 73.7% adhering to
them and 97.6% attending follow-ups.

Conclusion: In Sana’a, most type 2 diabetes patients are generally aware of diabetes’ ocular effects but lack specific
knowledge of complications like DR. Many value regular eye exams, but few adhere to guidelines, rarely undergoing routine
or dilated screenings. Addressing the gap between awareness and practices requires targeted education to improve
preventive practices and reduce the risk of blindness.
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1. Introduction

Diabetes mellitus (DM) is one of the most common
chronic metabolic disorders worldwide, which is
caused by insufficient insulin secretion by the pan-
creas (type 1 diabetes) or resistance to insulin (type 2
diabetes). The global prevalence of DM surged
dramatically between 1990 and 2022, rising from 200
million to 830 million cases.” Type 2 diabetes
accounts for more than 95% of DM cases.(V In Yemen,
it is estimated that 4% of the adult population is dia-
betic, totaling approximately 613,900 cases in 2021.2)

Diabetic retinopathy (DR), a serious microvascu-
lar complication of uncontrolled DM, leads to ische-
mia, increased vascular permeability, retinal neovas-
cularization, macular edema, and irreversible
blindness.® % In 2020, the global prevalence of DR
was estimated to occur among 22.3% of diabetic
patients.s) Approximately 2% of diabetic patients go
blind within 15 years of diagnosis, and the condition
accounts for 5.8% of blindness worldwide.® In
Yemen, 7.7% of diabetic patients attending a tertiary
care eye hospital in Sana’a were found to be unilater-
ally blind, while 11.2% were found to be bilaterally
blind.””  Patients with DR typically remain
asymptomatic in the early stage, but early screening
andintervention can prevent vision loss.® Therefore,
raising awareness of DR is crucial to early detection
and appropriate management.(®

In Yemen, DR prevalence among diabetic
patients is 55%, with 16% experiencing blindness.®
Nevertheless, there is a paucity of studies on the
knowledge, attitudes and practices (KAP) of diabetic
patients in the country regarding the ocular compli-
cations of DR. Forinstance, arecent study found that
59% of diabetic patients had heard of DR, with 46%
correctly identifying it as a blindness-causing compli-
cation of DM.() KAP surveys are essential tools for
understanding the awareness of diabetic patients
about the ocular complications of DM like DR, their

perception of its risks, and adherence to recom-
mended management strategies. Therefore, this
study aimed to assess the KAPs of type 2 diabetic
patients regarding the ocular complications of DM in
Sana’a city, Yemen.

2. Methods

2.1. Study design, population and setting

A descriptive cross-sectional KAP study was con-
ducted among type 2 diabetic patients seeking
healthcare at one public referral hospital, one private
referral hospital, and two private diabetes clinics in
Sana’a city in 2024. Patients older than 18 years of
both genders were included in the study if they gave
written informed consent to participate voluntarily in
the study.

2.2. Sample size and sampling method

Based on an expected proportion of 50% for diabetic
patients with adequate knowledge about the ocular
complications of DM, a minimum sample size of 384
patients was calculated using OpenEpi, version 3.01
(www.openepi.com)witha 95% confidence level and
5% precision. Nevertheless, the final sample size was
increased to 400. Patients were selected using a
convenience sampling approach until the required
sample size was reached.

2.3. Data collection

Data about sociodemographic characteristics and
KAP regarding the ocular complications of DM were
collected using a structured questionnaire. The
questionnaire was pilot tested on 10% of the sample
(40 patients) to assess the comprehensibility of all
sections and evaluate the clarity of the questions. It
was then modified in light of their feedback.

2.4. Data analysis

The data were analyzed using IBM SPSS Statistics,
version 25 (IBM Corp., Armonk, NY, USA).
Continuous data were summarized using the mean
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and standard deviation (SD), while categorical data
were described using frequencies and percentages.

3. Results

3.1. Characteristics of participants

Table 1shows that more than half of diabetic patients
enrolled in this study were males (52.7%) and
unemployed (52.8%). The mean age of patients was
50.8 * 11.7 years, with the majority (64.3%) being
under the age of 55 years. The majority of patients
were married (84.2%), and most patients were
illiterate (32%) and were university-educated or
higher (27.7%).

Table 1: Characteristics of diabetic patients enrolled in the
survey*

Characteristics n (%)
Gender

Male 211 (52.7)

Female 189 (47.3)
Age (years)

Mean + SD: 50.8 £ 11.7

<55 257 (64.3)

255 143 (35.7)
Marital status

Married 337 (84.2)

Unmarried 63 (15.8)
Employment status @

Unemployed 196 (52.8)

Employed or self-employed 175 (47.2)
Educational status

llliterate 128 (32.0)

Primary education 84 (21.0)

Secondary education 77 (19.3)

University and above 111 (27.7)
Duration since diabetes diagnosis (years)

<5 156 (40.0)

5-15 186 (47.7)

16-25 36 (9.2)

26 12 (3.1)
Diabetes control status

Controlled 209 (52.3)

Not controlled 191 (47.7)
Ever diagnosed with retinopathy

Yes 57 (14.2)

No 343 (85.8)

* The total number of participants was 400. SD, standard deviation. 229
missing cases; ®10 missing cases.

© 2025 University of Science and Technology, Sana'a, Yemen.

3.2. Knowledge and attitudes regarding diabetes
effects on the eyes

Table 2 shows that the majority of diabetic patients
(88%) were aware of the effects of diabetes on the
eyes. Among patients aware of the ocular effects of
diabetes, visual impairment (V1) (31%) was the most
commonly recognized ocular complication, followed
by DR (22.4%). However, cataracts (5.7%) and eye in-
fections (4%) were the least commonly recognized
complications. On the other hand, the most com-
monly recognized combination of complications was
VI and DR (6.8%), followed by the combination of all
four complications (6.3%). However, the proportion
of patients aware of other complication combina-
tions ranged from 0.6% for DR and eye infections to
4.3% for VI, DR and cataracts. Regarding the
importance of regular eye exams, 74.3% agreed that
diabetic patients should have regular eye exams
even if both eyes appear normal, while 7.5% disa-
greed, and 18.2% were unaware. Most patients
(39.3%) were unaware of the frequency of regular
eye exams that a diabetic patient should have.
However, those who cited the need for eye exams
once every six months and once a year were 27% and
22.8%, respectively (Table 2).

3.3. Practices to prevent diabetes-related ocular
complications

Table 3 shows that most patients (63%) did not have
their eyes regularly examined, and more than half of
the patients (57%) sought to have their eyes
examined by an optometrist or optician, while 37.7%
of patients had never had an eye exam, and only 2.5%
of patients visited an ophthalmologist for an eye
exam. Most patients (45%) reported never having
undergone a retinal exam, followed by those who
underwent a retinal exam once every year (18.8%) or
as recommended by an ophthalmologist (15.8%).
However, 6.8% and 13.8%, respectively, reported
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having exams every three months and every six
months.

Table 2: Knowledge and attitudes towards diabetes effects on
the eyes among diabetic patients in Sana’a city, Yemen (2024)*

Items n (%)
Diabetes can affect the eyes
Yes 352 (88.0)
No 17 (4.2)
Unaware 31 (7.8)

Ocular complications associated with diabetes 2
Single complications

VI 109 (31.0)
DR 79 (22.4)
Cataracts 20 (5.7)
Eye infections 14 (4.0)
Two complications
Vland DR 24 (6.8)
DR and cataract 9 (2.6)
VI and cataracts 6 (1.7)
VI and eye infections 5 (1.4)
DR and eye infections 2 (0.6)
Three complications
VI, DR and cataracts 15 (4.3)
VI, DR and eye infections 9 (2.6)
DR, cataracts, and eye infections 1 (0.3)
Four complications
VI, DR, cataracts and eye infections 22 (6.3)
Regular eye exams are important even if both eyes are normal
Yes 297 (74.3)
No 30 (7.5)
Unaware 73 (18.2)

The diabetic patient should have a regular eye exam

Once every six months 108 (27.0)
Once every year 91 (22.8)
Once every two years 39 (9.8)
Once every five years 5 (1.3)
Unaware 157 (39.3)

* The total number of participants was 400. DR, diabetic retinopathy; VI,
visual impairment. @ Calculated for 352 patients aware of the effect of
diabetes on the eyes.

Regarding the timing of the first dilated eye exam
after diabetes diagnosis, more than half of the
patients (52.8%) reported that they had never had a
dilated eye exam. Conversely, 14.5% of patients re-
ported having the exam between one and five years
after diagnosis, followed by those examined after
five years (11.8%), within three months (11.3%), and
between three months and one year (9.8%). Among

© 2025 University of Science and Technology, Sana'a, Yemen.

the 57 patients diagnosed with retinopathy, 56
(98.2%) were advised to undergo retinal treatment,
and 73.7% adhered to the treatment recommenda-
tions. Among those who received treatment, 42
attended follow-up visits, while only one (2.4%) did
not (Table 3).

Table 3: Preventive practices against diabetes-related ocular

complications among diabetic patients in Sana’a city, Yemen
(2024)*

Practice items n(%)
Regular eye exam
Yes 148 (37.0)
No 252 (63.0)
Eye care provider visited
Optometrist/optician 228 (57.0)
Ophthalmologist 10 (2.5)
General practitioner 10 (2.5)
Mobile eye clinic 1 (0.3)
Never visited an eye care provider 151 (37.7)
Frequency of retinal exam
Once every three months 27 (6.8)
Once every six months 55 (13.8)
Once ayear 75 (18.8)
As recommended by the ophthalmologist 63 (15.8)
Never undergone any exam 180 (45.0)

Timing of first dilated eye exam after diabetes diagnosis

Within three months 45 (11.3)
Between three months and one year 39 (9.8)
Between one and five years 58 (14.5)
After five years 47 (11.8)
Never undergone any exam 211 (52.8)
Advice to undergo retinal treatment @
Yes 56 (98.2)
No 1 (1.8)
Advice for retinopathy treatment by the ophthalmologist =
Yes 42 (73.7)
No 15 (26.3)
Follow-up visits after your retinal treatment ®
Yes 41 (97.6)
No 1 (2.4)

* The total number of participants was 400. DR, diabetic retinopathy.
@ Calculated for 57 patients who were diagnosed with retinopathy.
b Calculated for 42 patients who underwent retinopathy treatment

4. Discussion

The present study revealed that a substantial propor-
tion of diabetic patients (88%) recognized that DM
can affect their eyes and cause ocular complications.
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Nevertheless, many lack awareness of the specific
complications and the importance of regular eye
checkups. Consequently, general awareness of dia-
betes effects on the eyes does not necessarily trans-
late to knowledge of specific complications or
adherence to recommended eye care practices. The
finding of the present study aligns with the findings
reported among diabetic patients from different
regions of Saudi Arabia (82.2-96.4%),(™ India (84.3-
93.7%),(5"  Jordan (85.2%),7 Damascus, Syria
(93.8%),0 Switzerland (96%),9 and Japan.®® In
contrast, lower rates of awareness regarding the
effects of DM on the eyes were reported among
diabetic patients in other regions, including India
(72.5-76.3%),2723) Ethiopia (72.6%),29 Al-Jouf and Hail
provinces of Saudi Arabia (75.6%),% and 80.2% in
Ghana.*® Much lower proportions of awareness
were documented among diabetic patients in
Sahiwal city in central Punjab (30.6%) and Azad
Jammu & Kashmir (16.2%) of Pakistan,®” 2® in
Parakou, Benin (48%),%9 and 53% in Riyadh, Saudi
Arabia.(% These disparities in awareness highlight
the necessity of context-specific educational
programs to improve understanding and encourage
adherence to eye care practices among diabetic pop-
ulations in various countries.

The gap between the broad awareness of diabe-
tes effects on the eyes and the specific understand-
ing of complications is notable in the present study.
In this context, approximately one-third of patients
recognized DM as a cause of visual impairment, while
only 22.4% identified DR as a complication of DM. This
finding suggests that patients may associate DM
with nonspecific visual symptoms like blurring but
lack awareness of the role of DR as the underlying
pathology of visual impairment or even blindness. In
contrast, a recent study in Sana’a city reported that
59% of diabetic patients reported that they had heard
of DR, and 46% correctly identified it as a blindness-

associated complication of DM.U® Generally, there is
a variation in the rates of awareness of DR as a com-
plication of DM across different countries. For
instance, the proportion of diabetic patients who
recognized DR as a complication of DM was 13.7% to
66.6%in Saudi Arabia, (>332 48.8% in Ghana,*® 80.1%
in Uttar Pradesh, India,®¥ 86.1% in Malaysia,®% and
88.2%in Jordan.®% Notably, in the present study, cat-
aracts (5.7%) and eye infections (4%) were poorly
recognized, and only a small proportion of patients
(6.3%) were aware of the combination of visual
impairment, DR, cataracts and eye infections. Simi-
larly, in Saudi Arabia, 10% of diabetic patients cited
cataracts as a complication of DM.5?

The present study showed that most patients
held positive attitudes toward the necessity of regu-
lar eye exams, with 74.3% affirming the importance of
such exams even in the absence of apparent ocular
symptoms. Similarly, in Saudi Arabia, 73.8% of
patients in Al-Jouf and Hail and 73.3% in Tabuk agreed
that diabetic patients should undergo regular eye
checkups.(" 2 Further supporting this finding, a
Saudi Arabian online KAP survey reported that 80.8%
of diabetic patients had positive attitudes toward
eye exams for early detection of DR,3? and 93.5% of
diabetic patients in Jazan region of the country
agreed on the need for regular eye exams.(" In
contrast, 66.5% of diabetics in Ethiopia acknowl-
edged the importance of regular eye checkups.®¥
Regular ophthalmologist visits were also considered
important for diabetic patients by 86.9% of those
surveyed in Damascus, Syria.(™®

While a majority of patients in the study acknowl-
edged the importance of regular eye exams for
diabetic patients, 39.3% were unaware of how often
these exams should be done. Furthermore, the re-
maining patients cited inconsistent intervals, with
27% suggesting exams every six months and 22.8%
suggesting them annually. According to the
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American Optometric Association (AOA), diabetic
patients are advised to undergo at least annual di-
lated eye exams, with increased frequency of exams
as needed.® Therefore, there is a need for educa-
tion regarding the recommended frequency of these
exams among diabetic patients. Regular eye exams
are crucial for diabetic patients to detect conditions
like DR early and hence prevent blindness. Consistent
with the present study, 26% of patients in Goa, India
acknowledged the necessity of eye exams every six
months.?3 Conversely, 77.8% of Syrian diabetic
patients believed that eye exams should be done
annually,(® and 63% of diabetic patients in Jeddah,
Saudi Arabia, reported the need for biannual or
annual eye exams.” Moreover, according to more
recent data from Jeddah, 96% of attendees at a dia-
betes awareness camp reported the need for annual
eye exams.(?)

The present study revealed considerable defi-
ciencies in the adoption of recommended eye care
practices among diabetic patients. In this respect,
just over one-third (37%) of patients reported under-
going regular eye exams. In line with this finding,
34.9% of diabetic patients in Sana’a reported regular
annual visits to an ophthalmologist.(® Lower propor-
tions were reported among diabetic patients in Benin
(27.3%)29 and Syria (21.5%)® reported getting
regular eye exams. Moreover, this finding can be
observed in developed countries like Japan, where
30.5% of diabetic patients reported not undergoing
periodic ocular exams.®® In contrast, 55.6% of
diabetic patients in Sahiwal, Pakistan,®” 61.1%in Tamil
Nadu, India,3® and 70% in Jeddah, Saudi Arabia,(® re-
ported undergoing annual eye checkups. In the
present study, over one half (57%) sought care from
optometrists or opticians rather than ophthalmolo-
gists (2.5%), raising concerns about the adequacy of
screening for DR. This finding reflects the decreased
level of awareness among diabetic patients regard-

ing the choice of the healthcare provider to check
retinal problems. In contrast, 65% of diabetic patients
in Al-Jouf and Hail, Saudi Arabia preferred to consult
ophthalmologists compared to 33.5% who chose
optometrists.?>) While optometrists and opticians
play critical roles in refractive error management and
basic eye health assessments, their training in diag-
nosing and managing retinal diseases like DR may be
limited compared to ophthalmologists, particularly
retinal specialists.

A concerning issue regarding eye care among
diabetic patients in the present study is that over
one-third of diabetic patients (37.7%) reported never
having visited an eye care provider. Furthermore, 45%
of patients reported never having had a retinal exam,
compared to 18.8% who had an annual retinal exam,
15.8% as recommended by an ophthalmologist, 13.8%
biannually, and 6.8% once every three months. These
findings highlight a critical failure in preventive care
for a population at high risk of vision-threatening
complications like DR, particularly in resource-limited
countries. In agreement with this finding, 32% of dia-
betic patients in Sana’a reported not visiting an
ophthalmologist."®  Similarly, 32.9% of diabetic
patients in Jordan and 37% in Syria reported never
visiting an ophthalmologist,(®3% and 56.7% of
diabetic patients in Parakou, Bennin and 53.8% in
India reported never undergoing a fundus exam for
retinal problems.(1529)

Regarding the first dilated eye exam after diabe-
tes diagnosis, over half of the patients with DR
(52.8%) in the present study reported never having a
dilated eye exam after their diabetes diagnosis. This
finding is critical since dilated eye exams are essential
for detecting diabetic retinopathy early. It is note-
worthy that the American Academy of Ophthalmol-
ogy (AAO) recommends that patients with type 2 DM
receive their first dilated eye exam at diagnosis, fol-
lowed by yearly follow-up.®® Nevertheless, the pre-
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sent study revealed poor compliance with the recom-
mended guidelines, with a variation in retinal exams
forthe remaining patients from three months to over
five years. Likewise, only 28.1% of diabetic patients in
Saudi Arabia reported DR screening and manage-
ment.5? A lower proportion (9.2%) of diabetic
patients in Karachi, Pakistan, reported asking for
retinal screening.(*®) DR is asymptomatic in its early
stages, making delayed screening a critical public
health concern because patients with delayed diag-
nosis often present with advanced disease, where
treatments like laser therapy, injections, or surgery
are less effective, more invasive, and costly.#" There-
fore, diabetic patients should be advised on the
importance of initial dilated eye exams at diagnosis
and periodic eye exams. There is also a need to im-
plement national screening programs for retinal
exams to reach diabetic patients in the community.
The present study demonstrated that a vast
majority (98.2%) of diabetic patients diagnosed with
DR had been advised to undergo treatment, indicat-
ing strong adherence of healthcare providers to
clinical guidelines. However, only 73.3% of patients
adhered to such treatment recommendations.
Therefore, it is recommended to provide diabetic
patients with effective educational programs about
the irreversible consequences of untreated DR and
the availability of treatment options. In contrast, 94%
of patients recommended for DR treatment in the
United States initiated treatment.” The non-
adherence to treatment recommendations could be
attributed to several factors, including financial
constraints and misconceptions about treatment
efficacy or safety, but further research is needed to
investigate the barriers to undergoing retinal treat-
ment. Among those who underwent retinal
treatment in the present study, the follow-up was
high, with 97.6% of treated patients attending follow-
up visits. In contrast, 41% of patients in the United

States adhered completely to follow-up after retinal
treatment.(4?)

This study provides valuable insights into the
KAPs regarding the ocular complications of DM
among type 2 diabetic patients in Sana’a city.
However, a number of limitations should be acknowl-
edged and considered when interpreting its findings.
Firstly, it adopted a descriptive, cross-sectional de-
sign with a convenience sampling approach from
healthcare facilities. This design may introduce
selection bias, potentially affecting the generalizabil-
ity of its findings to the broader diabetic population
in the community. Therefore, community-based
surveys based on probability sampling approaches
are recommended to investigate the KAPs of dia-
betic patients regarding ocular complications of DM
and identify the factors associated with these KAPs.
Secondly, the study was based on self-reported
awareness and practices, which may introduce social
desirability bias.

5. Conclusion

While most type 2 diabetic patients in Sana’a city
demonstrate broad awareness of the ocular effects
of DM, their understanding of specific sight-threaten-
ing complications, such as DR, remains limited.
Meanwhile, a majority express positive attitudes
toward regular eye exams, but their adherence to
the recommended guidelines is poor, with many
never undergoing regular eye exams or receiving a
dilated eye exam. There is a need to bridge the gap
between their awareness, attitudes and practices
through targeted educational interventions. The
establishment of a national DR screening program or
partnerships with ophthalmologists could address

systemic gaps.

Online ISSN: 2959-4146

Print ISSN:  2959-4138


https://doi.org/10.59222/ustjms.3.5

Aldoais et al., UST J Med Sci 2025;3:5.
https.//doi.org/10.59222/ustjms.3.5

Acknowledgments

The authors thank the patients for their willingness to
participate in this study. They also extend their thanks to
the hospital administrations for granting permission to
conduct the research.

Ethical approval and consent

This study was approved by the Research Ethics
Committee of the Faculty of Medicine and Health
Sciences, University of Science and Technology, Sana’a,
Yemen. In addition, permission was obtained from the
health facilities where the study was conducted. Informed
consent was also obtained from the study participants
before data collection and after explaining to them the
purpose of the study. The privacy and confidentiality of
data were ensured.

Conflict of Interest
The authors declare no conflict of interest associated with
this article.

Funding

None.

References

1. World Health Organization. Diabetes: Key facts. WHO.
Available from: https://www.who.int/news-room/fact—
sheets/detail/diabetes. Accessed 21 March 2025.

2. International Diabetes Federation. Diabetes in Yemen
(2021). IDF. Available from:  https://idf.org/our—
network/regions—and-members/middle-east—-and—-north-
africa/members/yemen/. Accessed 21 March 2025.

3. Tarr JM, Kaul K, Chopra M, Kohner EM, Chibber R.
Pathophysiology of diabetic retinopathy. ISRN Ophthalmol.
2013;2013;343560. DOI e PubMed

4, Sinclair SH, Schwartz SS. Diabetic retinopathy - an
underdiagnosed and undertreated inflammatory, neuro-
vascular complication of diabetes. Front Endocrinol
(Lausanne). 2019:10:843. DOI e PubMed e Google Scholar

5. Teo ZL, Tham YC, Yu M, Chee ML, Rim TH, Cheung N, et
al. Global prevalence of diabetic retinopathy and projection
of burden through 2045: systematic review and meta-—
analysis. Ophthalmology. 2021;128(11):1580-91. DOI e
PubMed e Google Scholar

6. World Health Organization. Prevention of blindness from
diabetes mellitus. Geneva: WHO; 2005.

7. Al-Akily SA, Bamashmus MA. Causes of blindness among
adult Yemenis: a hospital-based study. Middle East Afr J
Ophthalmol. 2008;15(1):3-6. DOl e PubMed e Google Scholar

8. Ting DS, Cheung GC, Wong TY. Diabetic retinopathy: global
prevalence, major risk factors, screening practices and

© 2025 University of Science and Technology, Sana'a, Yemen.

i This article may be used, disseminated, or reproduced as long as the journal and authors are credited.

public health challenges: a review. Clin Exp Ophthalmol.
2016:;44(4):260-77. DOI e PubMed e Google Scholar

9. Bamashmus MA, Gunaid AA, Khandekar RB. Diabetic
retinopathy, visual impairment and ocular status among
patients with diabetes mellitus in Yemen: a hospital-based
study. Indian J Ophthalmol. 2009;57(4):293-8. DOl e
PubMed e Google Scholar

10. Al-Eryani SA, Yahya E, Al-Shamahi EH, Al-Shamahy HA.
Knowledge and awareness of diabetic retinopathy among
diabetic patients, in Sana’a city, Yemen. Ann Clin Case Rep.
2023:;8:2441. DOI e Google Scholar

11. Abuallut I. Awareness and compliance behavior of diabetic
patients for eye care to prevent diabetic retinopathy: the
status of Jazan Region, Saudi Arabia. Middle East J Fam
Med. 2022;20(8):1. DOI e Google Scholar

12. Abdu M, Allinjawi K, Almabadi HM. An assessment on the
awareness of diabetic retinopathy among participants
attending the diabetes awareness camp in Saudi Arabia.
Cureus. 2022;14(11):e31031. DOl e PubMed e Google
Scholar

13. Aldahlawi A, Alamoudi L, Taher N, Alnabihi AN, Almufarriji
N, Alzahrani R, et al. The evaluation of diabetic patients'
awareness of diabetic retinopathy and its complications in
the western region of Saudi Arabia. Cureus.
2024;16(1):€53090. DOI o PubMed e Google Scholar

14. Alali NM, Albazei A, Alotaibi HM, Almohammadi AM,
Alsirhani EK, Alanazi TS, et al. Diabetic retinopathy and eye
screening: diabetic patients standpoint, their practice, and
barriers; a cross-sectional study. J Clin Med.
2022;11(21):6351. DOI e PubMed e Google Scholar

15.Jani C, Desai T, Kapadia F, Dave H, Shah A, Patel V, et al.
Knowledge attitude practice study of diabetic retinopathy.
Int Surg J. 2020;8(1):54-62. DOI e Google Scholar

16. Lakshmi D, Sivakumar D, Venkatesh G, Nithiya S.
Awareness and practices of diabetic retinopathy among
diabetic patients attending non-communicable disease clinic
at tertiary health care centre: a facility based cross
sectional study. Indian J Public Health Res Dev. 2024;15:4.
DOI e Google Scholar

17. Ghanma RA, Al-Asa'd R, Mohammad A, Al Qararah M, Bani
Issa A. Factors affecting the awareness of diabetic
retinopathy: an observational cross-sectional study.
Cureus. 2024;16(4):e59020. DOI e PubMed e Google Scholar

18. Hamzeh A, Almhanni G, Aljaber Y, Alhasan R, Alhasan R,
Alsamman MI, et al. 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):549. DOI e PubMed e
Google Scholar

19. Konstantinidis L, Carron T, de Ancos E, Chinet L, Hagon-
Traub I, Zuercher E, et al. 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):56. DOl e PubMed e Google
Scholar

20. Funatsu H, Hori S, Shimizu E, Nakamura S. Questionnaire
survey on periodic ocular examination in Japanese diabetic
patients. Am J Ophthalmol. 2003;136(5):955-7. DOI e
PubMed e Google Scholar

Online ISSN: 2959-4146

Print ISSN:  2959-4138


https://doi.org/10.59222/ustjms.3.5
https://www.who.int/news-room/fact-sheets/detail/diabetes
https://www.who.int/news-room/fact-sheets/detail/diabetes
https://idf.org/our-network/regions-and-members/middle-east-and-north-africa/members/yemen/
https://idf.org/our-network/regions-and-members/middle-east-and-north-africa/members/yemen/
https://idf.org/our-network/regions-and-members/middle-east-and-north-africa/members/yemen/
https://doi.org/10.1155/2013/343560
https://pubmed.ncbi.nlm.nih.gov/24563789/
https://doi.org/10.3389/fendo.2019.00843
https://pubmed.ncbi.nlm.nih.gov/31920963/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=7703623275858633117&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/j.ophtha.2021.04.027
https://pubmed.ncbi.nlm.nih.gov/33940045/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=17757279107989183110&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.4103/0974-9233.53367
https://pubmed.ncbi.nlm.nih.gov/20379421/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=17364502392596726323&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1111/ceo.12696
https://pubmed.ncbi.nlm.nih.gov/26716602/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=17501506327537217938&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.4103/0301-4738.53055
https://pubmed.ncbi.nlm.nih.gov/19574698/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=16044029342598829608&oi=gsb&hl=en&as_sdt=0,5
https://www.anncaserep.com/open-access/knowledge-and-awareness-of-diabetic-retinopathy-among-diabetic-patients-in-9652.pdf
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=2946188466958603224&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.5742/MEWFM.2022.9525114
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=13690692946696913385&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.7759/cureus.31031
https://pubmed.ncbi.nlm.nih.gov/36475173/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=6425624307064853868&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=6425624307064853868&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.7759/cureus.53090
https://pubmed.ncbi.nlm.nih.gov/38283776/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=15170323151143341625&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.3390/jcm11216351
https://pubmed.ncbi.nlm.nih.gov/36362578/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=5808165693271070236&oi=gsb&hl=en&as_sdt=0,5
https://dx.doi.org/10.18203/2349-2902.isj20205422
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=17554264197296602796&oi=gsb&hl=en&as_sdt=0,5
https://dx.doi.org/10.37506/p88ggp10
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=5982288228155300509&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.7759/cureus.59020
https://pubmed.ncbi.nlm.nih.gov/38800213/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=3982863205183309005&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1186/s12913-019-4375-8
https://pubmed.ncbi.nlm.nih.gov/31382956/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=10136848532852343200&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1186/s12902-017-0206-2
https://pubmed.ncbi.nlm.nih.gov/28882117/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=14833357742043138054&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=14833357742043138054&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/s0002-9394(03)00542-7
https://pubmed.ncbi.nlm.nih.gov/14597067/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=3520728056881280488&oi=gsb&hl=en&as_sdt=0,5

Aldoais et al., UST J Med Sci 2025;3:5.

https.//doi.or

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

0.59222/ustjms.3.5

Prabhu M, Kakhandaki AA, Pravin Chandra K. A hospital
based study on awareness of diabetic retinopathy in
diabetic individuals based on knowledge, attitude and
practices in a tier-2 city in South India. Indian J Clin Exp
Ophthalmol. 2015;1(3):159-63. DOI e Google Scholar
Balasubramaniyan N, Ganesh Kumar S, Ramesh Babu K,
Subitha L. Awareness and practices on eye effects among
people with diabetes in rural Tamil Nadu, India. Afr Health
Sci. 2016;16(1):210-7. DOI e PubMed e Google Scholar
Venugopal D, Lal B, Fernandes S, Gavde D. Awareness and
knowledge of diabetic retinopathy and associated factors in
Goa: A hospital-based cross-sectional study. Indian J
Ophthalmol. 2020;68(2):383-90. DOI e PubMed e Google
Scholar

Assem AS, Tegegne MM, Alemu DS, Woredekal AT, Tefera
TK. Knowledge about diabetic retinopathy, eye check-up
practice and associated factors among adult patients with
diabetes mellitus attending at Debark Hospital, Northwest
Ethiopia. BMC Ophthalmol. 2020;20(1):453. DOI ¢ PubMed e

Google Scholar
Al Zarea BK. Knowledge, attitude and practice of diabetic

retinopathy amongst the diabetic patients of AlJouf and Hail
Province of Saudi Arabia. J Clin Diagn Res.
2016:10(5):NC05-8. DOI e PubMed e Google Scholar
Abaidoo B, Adam SY. Evaluating the awareness and
knowledge of the effect of diabetes mellitus on the eye
among adult diabetics in Accra. Int J Health Sci Res.
2015;5:105-12. Google Scholar

Farooq F, Bapar SH. Knowledge, attitude and practices of
diabetic retinopathy in diagnosed diabetic patients: a
descriptive study. Saudi J Med Pharm Sci. 2021;7(1):7-14.

DOI e Google Scholar
Javaeed A, Hameed Z, Ghauri SK, Mustafa KJ, Wajid Z. The

knowledge, attitude, and practices of diabetic retinopathy
amongst diabetic patients of Azad Jammu & Kashmir. Rawal
Med J. 2021;46(1):26-9. Google Scholar

Abel A, Issifou A, Zabdi S. Knowledges, attitudes and
practices of diabetic patients face to diabetic retinopathy in
Parakou in 2019. Ophthalmol Res. 2021;4(1):1-6. Google
Scholar

Al-Yahya A, Alsulaiman A, Almizel A, Barri A, Al Adel F.
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. DOI e PubMed e Google Scholar

Al Taisan A, Al Owaifeer AM, Al Osaif N, Al Saeed AA, Al
Furaikh BF, AlJamaan LF. Assessment of diabetic patients'
adherence to diabetic retinopathy screening and the
influencing factors in Al-Ahsa, Saudi Arabia. Cureus.
2022;14(8):e28253. DOI o PubMed e Google Scholar
Algahtani TF, Alqarehi R, Mulla OM, Alruwais AT, Alsaadi
SS, Algarni H, et al. Knowledge, attitude, and practice
regarding diabetic retinopathy screening and eye
management among diabetics in Saudi Arabia. Cureus.
2023:15(9):e46190. DOI  PubMed e Google Scholar
Sharma S, Chander A, Yadav RK. Understanding the
knowledge about diabetic and its effect on eye among
patients visiting a multi-specialty hospital: a cross-sectional

© 2025 University of Science and Technology, Sana'a, Yemen.

34.

35.

36.

37.

38.

39.

40.

41.

42.

study. Int J Community Med Public Health.
2024;11(10):3923-6. DOI

Tajunisah I, Wong P, Tan L, Rokiah P, Reddy S. Awareness
of eye complications and prevalence of retinopathy in the
first visit to eye clinic among type 2 diabetic patients. Int J
Ophthalmol. 2011;4(5):519-24. DOI e PubMed e Google
Scholar

Bakkar MM, Haddad MF, Gammoh YS. Awareness of
diabetic retinopathy among patients with type 2 diabetes
mellitus in Jordan. Diabetes Metab Syndr Obes.
2017;10:435-41. DOI e PubMed e Google Scholar

American Optometric Association. Eye care of the patient
with diabetes mellitus. 2" Ed. St Louis: AOA; 2019.
Alzahrani SH, Bakarman MA, Algahtani SM, Algahtani MS,
Butt NS, Salawati EM, et al. Awareness of diabetic
retinopathy among people with diabetes in Jeddah, Saudi
Arabia. Ther Adv Endocrinol Metab. 2018;9(4):103-12. DOI
e PubMed e Google Scholar

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 Diagn Res. 2017;11(7):NC01-7. DOI e
PubMed e Google Scholar

Flaxel CJ, Adelman RA, Bailey ST, Fawzi A, Lim JI,
Vemulakonda GA, et al. Diabetic Retinopathy Preferred
Practice Pattern®. Ophthalmol. 2020;127(1):P66-145. DOI e
PubMed e Google Scholar

Memon MS, Shaikh SA, Shaikh AR, Fahim MF, S NM, Ahmed
N. An assessment of knowledge, attitude and practices
(KAP) towards diabetes and diabetic retinopathy in a
suburban town of Karachi. Pak J Med Sci. 2015;31(1):183~
8. DOI e PubMed e Google Scholar

Anonymous. Early Treatment Diabetic Retinopathy Study
design and baseline patient characteristics. ETDRS report
number 7. Ophthalmology. 1991;98(5 Suppl):741-56. DOI e
PubMed e Google Scholar

Bresnick G, Cuadros JA, Khan M, Fleischmann S, Wolff G,
Limon A, et al. Adherence to ophthalmology referral,
treatment and follow-up after diabetic retinopathy
screening in the primary care setting. BMJ Open Diabetes
Res Care. 2020;8(1):e001154. DOl e PubMed e Google
Scholar

“ To cite this article...

Aldoais T, Al-Mikhlafy A, Khaled L, Al-Hattami L, Alsharabi N, Al-Areqi
H, et al. Knowledge, Attitudes and Practices Regarding Diabetes-
Related Ocular Complications among Type 2 Diabetics in Sana’a City,

Yemen. UST J Med Sci. 2025;3:5. https://doi.org/10.59222/ustjms.3.5

To publish in this journal...
Please submit your manuscript via the online submission system

available at: https://journals.ust.edu.ye/USTIMS/about/submissions.

i This article may be used, disseminated, or reproduced as long as the journal and authors are credited.

Online ISSN: 2959-4146

Print ISSN:  2959-4138

10


https://doi.org/10.59222/ustjms.3.5
https://doi.org/10.5958/2395-1451.2015.00007.4
https://scholar.google.com/scholar_url?url=http://dspace.sdmucmsh.edu.in:8080/xmlui/bitstream/handle/123456789/806/Abstract.pdf%3Fsequence%3D3&hl=en&sa=T&oi=gsb&ct=res&cd=0&d=3641545752377222837&ei=JQAJaKPnAbGyieoPkbCKiQE&scisig=AFWwaeZLksMerW0UyNLYFh6oCEok
https://doi.org/10.4314/ahs.v16i1.28
https://pubmed.ncbi.nlm.nih.gov/27358634/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=15126209161517300043&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.4103/ijo.ijo_1218_19
https://pubmed.ncbi.nlm.nih.gov/31957734/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=16376309680931199493&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=16376309680931199493&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1186/s12886-020-01730-4
https://pubmed.ncbi.nlm.nih.gov/33208125/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=2176105231783402024&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.7860/jcdr/2016/19568.7862
https://pubmed.ncbi.nlm.nih.gov/27437254/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=11293246981541352238&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=5851834237550656485&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.36348/sjmps.2021.v07i01.003
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=8306448318460013599&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=6503462134963723363&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=5565469216442071494&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=5565469216442071494&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.2147/opth.s269524
https://pubmed.ncbi.nlm.nih.gov/33116369/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=4397544207904549744&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.7759/cureus.28253
https://pubmed.ncbi.nlm.nih.gov/36158328/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=2482177847801294214&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.7759/cureus.46190
https://pubmed.ncbi.nlm.nih.gov/37905261/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=6923932702419314420&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.18203/2394-6040.ijcmph20242873
https://doi.org/10.3980/j.issn.2222-3959.2011.05.12
https://pubmed.ncbi.nlm.nih.gov/22553714/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=8188161868092093088&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=8188161868092093088&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.2147/dmso.s140841
https://pubmed.ncbi.nlm.nih.gov/29066926/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=3463837589004096192&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1177/2042018818758621
https://pubmed.ncbi.nlm.nih.gov/29619207/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=11217440834371915175&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.7860/jcdr/2017/27027.10174
https://pubmed.ncbi.nlm.nih.gov/28892947/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=3451420594694108700&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/j.ophtha.2019.09.025
https://pubmed.ncbi.nlm.nih.gov/31757498/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=4335796318663154726&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.12669/pjms.311.6317
https://pubmed.ncbi.nlm.nih.gov/25878640/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=7960408284019697391&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/s0161-6420(13)38009-9
https://pubmed.ncbi.nlm.nih.gov/2062510/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=5290255850057631529&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1136/bmjdrc-2019-001154
https://pubmed.ncbi.nlm.nih.gov/32576560/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=251237701032803464&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=251237701032803464&oi=gsb&hl=en&as_sdt=0,5
https://journals.ust.edu.ye/USTJMS/about/submissions
https://doi.org/10.59222/ustjms.3.5

