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Abstract---Background: Diabetic retinopathy is a serious complication
of diabetes and is a major cause of visual impairment and blindness.
Proper intervention and following preventive guidelines can prevent or
halt the resulting vision loss. Aim: To evaluate the effectiveness of
retinopathy preventive guidelines on patients' knowledge, attitude,
and practices among type II diabetics. Design: A quasi-experimental
design (pre-post and follow-up test) was applied to conduct this study.
Setting: The study was conducted in diabetes clinics at the National
Medical Institute Hospital in Damanhour. Subjects: A purposive
sample of 200 patients with type 2 diabetes was collected. Tools: Two
tools were used to collect the data; Tool (I) A structured interview
questionnaire to evaluate the patient's demographic characteristics
and clinical data. Tool (II) Patient’s knowledge, attitudes, and practices
regarding diabetic retinopathy questionnaire. Results: The current
study clarified a significant improvement in the overall levels of
Knowledge, Attitude, and Practices among diabetic patients post
implementing preventive retinopathy guidelines and follow up phases
compared to pre -preventive retinopathy guidelines implementation
with p= (<0.001). In addition, there was a significant positive
association between diabetes knowledge, practice, and attitude scores
regarding retinopathy preventive guidelines with p-value= (<0.001).
Finally, a significant positive correlation was found between patients’
Knowledge, Attitude, and Practices in relation to diabetic retinopathy
with demographic characteristics at p = (0.001). Conclusion:
Implementation of diabetic retinopathy preventive guidelines revealed
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a highly significant improvement in the overall level of knowledge,
attitude, and practice regarding diabetic retinopathy prevention after
preventive guidelines implementation. Recommendations: Efforts
should be made to design and implement appropriate training
programs and continuous education to expand patient education
approaches for patients with type II diabetes to prevent diabetic
retinopathy.

Keywords---Retinopathy, Preventive Guidelines, Knowledge, Attitude,
Practice, and Type II Diabetes.

Introduction

The World Health Organization confirmed the number of people at risk of
Diabetes Mellitus (DM) increased from 108 million in 1980 to 422 million in 2014
(WHO 2020). The prevalence is expanding faster in lower-middle-income countries
than in high-income countries. Diabetes is a serious public health problem
worldwide. Diabetes causes many long-term complications and has a tremendous
impact on patients, families, and society. This is because the disease disrupts
individuals during their most productive times (Elshemy et al., 2018). DM will
affect 642 Million adults by 2040, about 75% of whom live in low- and middle-
income countries. However, diabetic retinopathy (DR) affects one in three patients
with diabetes and remains the leading cause of blindness in adults (Wong &
Sabanayagam, 2020).

DR is the most common microvascular complication in DM and remains the
leading cause of visual impairment and blindness in these patients. However,
research on the factors that lead to diabetic retinopathy is limited (Seid et al.,
2021; Hosseini et al., 2021). Moreover, discovering barriers to income situations
in different countries could accelerate the development of successful DR screening
programs (Piyasena et al., 2019).

All Diabetic patients need regular retinal examination for early detection and
treatment of diabetic retinopathy. Oddly enough, screening for retinopathy is
done by fundus examination by an ophthalmologist or by color fundus
photography using a conventional fundus camera (mydriatic or non-mydriatic) by
a licensed ophthalmologist or ophthalmologist. (Rodriguez-Acuna et al., 2020,
Padhy et al., 2019).

Prevention of DR requires appropriate screening and treatment of diabetes as well
as assessment of patients' knowledge, attitudes, and practices (KAP). KAP is a
quantitative method based on standardized questionnaires that facilitates the
collection of qualitative and quantitative data. It helps uncover misconceptions or
misunderstandings that can hamper performance and change attitudes, to close
the large gap between what is said and what is done.(Riordan et al.,2020,
Mohamed et al.2019) Early detection, appropriate treatment, and strict blood
sugar control are the keys to halting the progression of diabetic retinopathy.
(Ghoreishi et al., 2019, Said & Hamed 2021)



5035

In recent years, the successful implementation of public health programs in
developed countries is expected to improve and modify the status quo of public
health practices, including risk factor management as well as screening and
treatment of diabetic retinopathy. (Aly et al., 2021, Wong & Sabanayagam,
2019).Finally, strengthening facilitators is a key to advancing the challenges
identified in DR (Egunsola et al., 2021, Ghoreishi et al., 2019).

Nurses play a vital role in the prevention and treatment of DR. One of the most
important goals of nursing management of diabetics is to increase knowledge,
improve attitude and practice, and prevent complications. It is clear that nurses
can educate diabetic patients and encouraging them to actively participate in
medical examinations (Al-Harbi et al., 2021, Safwat et al., 2018). Therefore, the
aim of the current study was to evaluate the effectiveness of retinopathy
prevention guidelines on patient knowledge, attitudes, and practices among
patients with type II diabetes.

Significance of the study

Approximately 422 Million worldwide suffer from diabetes, and the prevalence of
diabetes has been steadily increasing in recent decades. Regarding the incidence
of DR according to the World Health Organization, Egypt ranked ninth among the
top 10 countries in the Middle East and North Africa region (El-Kebbi et al., 2021,
WHO 2020)

Although DR is the leading cause of blindness, it has harmful effects that can be
prevented with early detection and treatment. DR screening may increase the
number of cases treated early, especially in populations with limited access to
care (Egunsola et al., 2021, Riordan et al., 2020). The success of a public health
screening program for DR depends on the screening program's adherence to the
eye care schedule. (Aly et.al; 2021).

In addition, emphasis should be placed on training medical staff and community
nurses to examine and refer diabetic patients to eye centers, assist in providing
information to diabetic patients, train medical and community staff, or conduct or
facilitate continuing medical education to reduce the disease incidence and
occurrence of associated blindness (Stojanovi¢ et al., 2018, Shetty & Swapnika
2017).

Aim of the Study:

The aim of the current study was to evaluate the effectiveness of retinopathy
preventive guidelines on patients' knowledge, attitudes, and practices among type
II diabetics.

Research Hypothesis:

H I. There would be improvement in the overall levels of KAP among diabetic

patients post implementing preventive retinopathy guideline compared to pre -
preventive retinopathy guidelines implementation.
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Subjects and Method
Research Design

A quasi-experimental design using a one group (pre, post and follow-up)
technique was used to conduct the current study. This design estimated the
causal effect of the intervention (retinopathy preventive guidelines) on the
dependent variables (patients' level of knowledge, attitudes, and practices).

Setting:
The current study was conducted at the diabetic clinics of Damanhour National
Medical Institute Hospital, Damanhour City, Egypt.

Subjects:

A purposive sample of 200 type II diabetes patients (males and females).
Inclusion criteria: type diabetic patients with a history of diabetes for more than
1 year, without ocular complications aged 20-60 years who voluntarily agreed to
participate in the study.

Exclusion criteria: patients who were diagnosed with DR, developed eye
complications during the study and required special treatment and education, or
patients who previously participated in any training program related to DR.

Sample size

The sample was calculated using Epi-info version 7. With an expected frequency
of 60% and MOE of 5%, with a confidence level of 95%, the design effect was
1.5.The final sample size obtained for this study after rounding off was 200
studied patients.

Tools of data collection:
Two tools were used to collect data during the pre, post, and follow-up
phasesafter revision of the relevant literaturesas the following:

Tool (I): The structured interview questionnaire:

This tool was developed by the researchers after reviewing the relevant literatures
(Jani et al., 2020; Abel, et al., 2019; and Khalaf et al., 2019). It was included two
parts asthe following:

Part (1) Patients' demographic data: it included 3 items regarding patients'
personal data such as age, gender, and level of education.

Part (2) Patients' clinical data: it consisted of 4questions related to duration of
DM, family history, blood glucose level, vision affection and main sources of
information regarding DM.

Tool (II): Diabetic patient's knowledge, attitudes, and practices regarding DR
assessment data:

It was adopted from (Khalaf et al., 2019, and Jani et al., 2020) and it was
modified by the researchers after reviewing the relevant literatures
(Thirunavukkarasu et al., 2021, Alharbi et al., 2021). It is written in plain Arabic
and is used to assess a patient's KAP, and it consists of three parts as follows:
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Part I: Patient's Knowledge Assessment Data:

This section consists of 11 (yes/no) questions about patients’ knowledge related
to DR. Correct answers had a score of 1 and incorrect scored O with possible total
scores ranging from O to 11. Good knowledge accounts for more than 75% of the
total score, 75% to 60% is considered average knowledge, and < 60% of the total
score is poor knowledge.

Part II: Patient's Attitude Assessment Data:

This section includes 12 statements expressing patient attitudes regarding DR.
The scoring system is a three-point Likert scale of (agree = 1), (unlikely = 2), and
(disagree = 3) reversed points for negative statements. The total score for attitude
is calculated by aggregating the responses of each respondent. An overall score of
> 3 is considered a positive attitude, while < 3 is considered a negative attitude.

Part III: Patient's Practices Assessment Data:

This section includes 8 (yes/no) questions related to eye care practices reported
by diabetic patients. Correct answers had a score of 1 and an incorrect score of O,
good practice is counted if the total practice score is above 75%, 75% to 60% is
considered average practice, and if < 60% of the total score is poor practice.

Validity and Reliability

Validation was performed by S5 experts in medical-surgical nursing and 2
consultant ophthalmologists. The reliability of the questionnaire on the KAP for
patients was confirmed by Cronbach's alpha = 0.095 factor test.

Pilot study

A pilot study was conducted on 20 patients with type II diabetes (10% of the
study sample) to test the clarity and applicability of the tool and the average time
required to complete the questionnaire was evaluated. No changes were made to
the research tools, so the experimental sample was added to the study sample.

Ethical Considerations

Ethical approval was obtained by the Institutional Review Board of the Faculty of
Nursing, Damanhour University.Formal permission to conduct the study was
obtained from hospital administrators. The aim and significance of the current
research were explained for each patient. Patients are informed that they have the
right to refuse to participate or withdraw from the study whenever they wish
without any prejudice. Anonymity and confidentiality were assured by data
coding. Moreover, patients were informed that these data would not be reused in
another study without their permission. Finally, written informed consent was
obtained from the patients who agreed to participate.

Procedures
The study was conducted through the following three phases: pre-implementing

of the retinopathy Preventive Guidelines phase, the retinopathy prevention
development and implementation phase, and post-implementing of the
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retinopathy Preventive Guidelines phase. Data collection was conducted over a
ten-month period from the beginning of January 2021 to the end of October 2021.

1- Pre-implementing of the retinopathy preventive guidelines phase:

Formal permission has been granted from appropriate official personnel, patients
who met the inclusion criteria and agreed to participate in the study were
individually interviewed to explain the nature and benefit of the current study and
informed consent was then given. Each selected patient was invited to fill out a
questionnaires using tools (I and Iljto assess patient' demographic and clinical
data and KAP regarding DR. Patients were tested for HbA1C. This phase
continued until the number of patients required for the study was completed (200
patients).

2-Theretinopathy preventive guidelines development and the
implementation phase:

The Preventive Guidelines were developed based on the identified needs and
problems assessed in the previous phase and after reviewing the related literature
(Hafe, 2021; Jani et al., 2020;Salahen et al.,2020; Patidar et al., 2019 and Khalaf
et al., 2019).The Preventive Guidelines were developed over 3 sessions for each
group (10 patients). Every session lasted approximately 30-45 minutes.

e The First session focused on improving patients’ knowledge about DR
definition, causes and risk factors, symptoms, prevention, when the patient
should contact the doctor, complications of untreated DR, and methods for
treatment.

e The Second session focused on improving patients’ attitudes through
explain the benefits of appropriate eye care,proper management, glycemic
control,follow wup, regular visits to ophthalmologists, periodical eye
examinations, adhere to a medication schedule, adherence to proper
nutrition, and appropriate physical activity.

e The Third session focused on improving patients’ practice to prevent DR as
measures to familiarize patients with barriers to retinopathy, improve
patient intent to stay on track with care for their eyes including frequency of
patient's follow-up, proper check for glucose level with a glucometer, proper
fundus examination timetable, methods for achieving or maintaining a
moderate weight with engagement in activity, following the doctor's
recommended measures with antidiabetic medications, and lifestyle
modifications.

The researchers present the material throughout these sessions in a
straightforward manner using lectures, illustrative images, and videos for DR-
related practical skills. Each session ends with researchers summarizing the key
points and reviewing the session's content with time for patients' inquiries. Each
patient received DR prevention self-care booklet including theoretical and
practical session.

3-Post-implementing of the retinopathy preventive guidelines phase:
After each group completed the three sessions over three weeks, patients' KAP
were reassessed using tool II immediately after implementation of the retinopathy
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preventive guidelines. Reassessment for retention was carried out three months
later (follow-up test) and blood glucose (HbA1C) test re-measured.

Data analysis

Data were collected, entered, analyzed, and tabulated. The data was analyzed
using the IBM Statistics Package for the Social Sciences (SPSS) version 26.
Qualitative data were assigned using percentages and numbers. The Kolmogorov-
Smirnov test was utilized to check normal distribution. The chi-square test and
categorical variable inference statistics were used to find significance. t-test was
applied to the differences between the two means. The significance level was set at
a p-value < 0.05, while the high level of significance was set at a p-value < 0.001.

Results

Table (1): showed that 59% of the studied patients were male, and 40% were in
the age group of 40-<50 years. 34% of them graduated from secondary school,
61% had diabetes 10 years and more, 80% had a family history of diabetes, and
the blood glucose level of 58% of them was controlled (HbA1C test), and 56% of
them confirmed that their visual acuity is affected by diabetes.

Figure (1): revealed that 30% of studied patients had not received any
information, in comparison, 26% of them confirmed that the doctor was the
primary source of their information related to DM & DR followed by the nurse,
internet/ social media, friends and relatives as sources(22%, 12%, 11%)
respectively.

Table (2): showed a significant improvement in the mean scores of studied
patients’ knowledge, attitude & practice post implementing preventive retinopathy
guidelines and follow up compared to pre preventive guidelines implementation
with p= (<0.001).

Table (3): showed that there was a significant positive correlation was found
between the phases of implementing retinopathypreventive guidelines: pre
implementing phase, post implementing phase, and follow wup- post
implementation phasein terms of overall score of knowledge, attitudes, and
practices for studied patients with p= (<0.001).

Table (4): revealed a highly statistically significant relationship between studied
patients' knowledge, attitude, and practice regarding preventivemeasures of DR
(p-value =<0.001).

Table (5): reflected a highly statistically significant positive relationship between
knowledge of studied patients and their demographic and clinical data was found
in the items of age, education level, and level of glycemic control at p =
(0.001).While there is no correlation between the level of knowledge with gender,
duration of DM, and family history of diabetes, and primary source of information
regarding DM & DR.
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Table (6): revealed a highly statistically significant positive relationship between
attitude of studied patients and their demographic and clinical dataas found in
the items of age, gender, educational level, family history of diabetes, duration of
DM, and level of glycemic control at p = (0.001). While there is no correlation
between the attitude and the duration of DM.

Table (7): illustrated a highly statistically significant positive relationship between
practices of studied patients and their demographic and clinical was found in the
items of age, gender, educational level, family history of diabetes, duration of DM,
and level of glycemic control at p = (0.001). While there is no correlation between
the practice and the duration of DM.

Table (1): Demographic characteristics and clinical data of the studied patients

(N=200)
Variables | N | %

Age

20-<30 38 19

30- < 40 62 31

40-< 50 80 40

50-60 20 10
Mean + SD48.224+17.155
Gender

Female 82 41

Male 118 359
Level of education

None educated 24 12

Primary school 36 18

Secondary School 68 34

Bachelor’s degree 42 21

Higher education 30 15
Duration of DM

< 5 years 50 25

5- < 10years 28 14

10 and more 122 61
Family history of DM

Yes 160 80

No 40 20
Blood glucose level (HbC1A)

Controlled 116 58

Uncontrolled 84 42
Is your vision is affected by DM?

Yes 112 56

No 88 44
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Main Source Of Information About DM & DR

Not received any Doctor; 26%

information; 30%

AN Nurse; 22%

Internet/ Social
12,

Figure (1): The percentage of the main source of information regarding DM and
DR of studied patients

Table (2): Comparison between Knowledge Attitude, and Practice score levels in
pre, post and follow-up of retinopathy preventive guidelines implementation
among studied patients (N= 200)

Test
Items Pre Post Follow up
N % N % N % P-value
Poor 78 39 4 2 12 6
Knowledge Average 84 42 40 20 76 38 <0.001*
Good 38 19 156 78 112 56
. Negative 118 59 24 12 38 19 %
Attitude Po%itive 82 41 176 | 88 162 | 81 | <0001
Poor 56 28 2 1 14 7
Practices Average 58 29 34 17 84 42 <0.001*
Good 86 43 164 182 102 51

*Significant at P<0.05
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Table (3): Correlation between pre, post and follow-up preventive guidelines
implementation phases regarding knowledge, Attitude, and practice among
studied patients

Knowledge Attitude P .
Comp. ractices
T-test P-value T-test P-value T-test P-value
Pre-Post 24.640 <0.001** 14.248 <0.001* | 26.884 <0.001*
Pre-Follow up 22.642 <0.001** 22.822 <0.001* | 24.678 <0.001*
Follow up-Post 13.892 <0.001** 11.860 <0.003* | 22.482 <0.001*

*Significant at P<0.05

Table (4): Correlation between Post implementing preventive guideline knowledge,
attitudes, and practice among studied patients

Correlation Knowledge Practices
Practices P-value <0.001*
Attitude P-value <0.002* <0.001*

*Significant at P<0.05

Table (5): Correlation between knowledge scores related to retinopathy preventive
guidelines and demographic and clinical data among studied patients

Demographicand Clinical Data N Knowledge ForT ?N(:VA orkiatest
Mean + SD es P-value
value
20 - <30 38 15.156 + 6.183
30 -<40 62 18.091 + 5.128 N
Age 40 <50 80 |22450 + 5483 | o | 063474] <0.001
50 -60 20 27.913 + 4.862
Female 82 23.389 * 6.160
Gender Male 118 | 20.308 * 7.096 T | 9949 ] 0454
None educated 24 24.848 £ 6.690
Level of Primary school 36 14.744 + 6.377
education Secondary School 68 25.143 + 4.988 F 52.977 | <0.001*
Bachelor’s degree 42 21.642 * 5.424
Higher education 30 13.800 + 2.260
Duration <5 years 50 17.238 + 5.282
ofl’lDM 5- < 10 years 28 23.667 t 5.951 F 6.995 0.064
10 and more 122 | 26.210 * 5.951
Family Yes 160 | 22.665 * 6.315
:;‘;It“y °f | No 40 | 17.145 + 7.447 T 6.021 | 0.562
Blood Controlled 116 | 22.224 £ 7.001
glucose %
level Uncontrolled 84 19.322 + 5.770 T 2.947 <0.001
(HbC1A)
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Table (6): Correlation between attitude score related to retinopathy preventive
guidelines and demographic and clinical data among studied patients

Attitude F or ANOVA or T-test
Demographic and Clinical Data N Mean + SD T Test P-value
value
20 - <30 38 19.222 + 4.128
30 -<40 62 24.318 + 3.583 .
Age 40 -<50 80 | 28.767 <+ 4.727 Fo) 141.260 1 <0.001
50 -60 20 34.507 <+ 3.579
Female 82 30.084 + 5.418 .
Gender Male 118 | 25811 * 6.580 T 6.018 | <0.001
None educated 24 30.333 + 6.158
Level of Primary school 36 18.231 + 3.199
e::'lza:ion Secondary School 68 31.865 + 4.041 F 113.993 | <0.001*
Bachelor’s degree 42 27.552 £ 4.290
Higher education 30 20.857 + 0.912
Durati £ <5 years 50 29.828 + 4,962
Dll\:;.[ra on o 5- <10 years 28 33.173 + 4.873 F 46.738 0.312
10 years and more 122 22.556 = 4.090
Family history | Yes 160 28.816 + 5.498 .
of DM No 40 | 22,600 * 7.850 T 6.952 <0.001
Blood glucoses | Controlled 116 28.577 = 6.215
*
levels Uncontrolled 84 | 24.000 * 6.125 T 5.084 | <0.001

(HbC1A)

Table (7): Correlation between practice score related to retinopathy preventive
guidelines and demographic and clinical data among studied patients

Practices

ANOVA or T-test

Demographic and Clinical Data N Mean + SD or T Test P-value
value
20 - <30 38 14.178 +  3.242
30 -<40 62 14.455 + 3.452 .
Age 40 -<50 80 |17.267 + 3743 | T 59.44 | <0.001
50 -60 20 21.290 + 3.163
Female 82 18.206 + 3.766 N
Gender Male 118 | 16260  + 4579 | | 3949 | <000l
None educated 24 30.333 + 6.158
Level of Primary school 36 18.231 + 3.199
e:‘l;za:ion Secondary School 68 | 31.865 + 4041 | F 52.977 | <0.001*
Bachelor’s degree 42 27.552 + 4.290
Higher education 30 20.857 + 0912
Duration of <5 years 50 18.097 + 4.073
D;a on o 5- <10 years 28 | 20.086 + 4.096 | F 32.995 0.092
10 years and more 122 14.468 + 2.952
Family Yes 160 17.596 + 4.063 *
history of DM | No 40 | 14.945 + 4912 | T 5.661 <0.001
Blood glucose | Controlled 116 17.448 + 4.552 .
level (HbC1A) | Uncontrolled 84 | 15720 + 3028 | | 2:947 | <0.001
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Discussion

Diabetic retinopathy is the most common microvascular complication of diabetes
with damage to the retinal capillaries. It is the leading cause of blindness in
adults worldwide. Diabetic retinopathy requires additional social and economic
burdens by reducing productivity and quality of life. (Al-Harbi et al., 2021) Nurse
practitioners have an invaluable role in patient education and can certainly help
encourage patients to actively participate in screening. It is therefore important to
engage with patients in improving their knowledge, attitudes, and practices for
DR prevention (Safwat et al., 2018).

Regarding demographic characteristics and clinical relevant data, the current
study findings was found that, more than half of studied patients were male, less
than half were in the age bracket 40- <50, graduated from secondary school, they
had diabetes for 10 years and more, and most of them had a family history of
diabetes.These findings agreed with Abel et al., 2020 who reported that more than
half of the patients were male, and most of them had a family history of diabetes,
while he disagreed with our finding regarding the age group and stated that less
than half were in the 50-60year-old. On the contrary, khalaf et al., 2019
confirmed that the majority of participants were female, the average age of the
participants was 63.194£3.9, and most of them were illiterate.

Concerning the control of the blood glucose level of the studied patients, the
results revealed that the blood glucose level of more than half of the studied
patients was controlled (HbA1C test) post-implementing instructional guidelines.
In comparison, in the pre-implementing phase, more than half of them were
uncontrolled. This finding is consistent with Mosa et al., 2019 who found good
glycemic control among diabetic patients.

Findings displayed that, third of the studied patients did not receive any
information regarding DR while, more than a quarter of them confirmed that the
doctor is the primary source of information related to DR, and more than half of
them confirmed that their visual acuity is affected by diabetes. From the
researchers' point of view, these results are due to the lack of health teaching
methods and materials for all patients in hospitals and campaigns, despite the
Egyptian Ministry of Health’s campaign for early detection and management of
chronic diseases, of which diabetes is a major concern in this campaign. However,
there were no brochures or educational materials available about DR and its
consequences. This finding is not consistent with Bakkar et al.,2017;Alhargan et
al.2019where they reported that the main source of information about DR in more
than half of diabetic patients was doctors, followed by friends and family.Our
finding is also in conflict with other studies Mersha et al., 2021and Al-Harbi et
al., 2021 who reported that physicians and ophthalmologists were the most
common sources of information about DR.

The result of the current study revealed a significant improvement in the mean
scores of studied patients' KAP regarding preventive measures of DR in the post
and follow-up prevention guidelines implementation phases compared to pre-
prevention guidelines implementation phases. This result is in the same context
as the study of Said &Hamed 2021, andSalahen et al., 2020 who emphasized a
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satisfactory KAP score for DR prevention performance after the educational
program, with statistically significant differences compared to the pre-
implementation of the educational program. The present research finding agrees
with that reported by Mohamed et al., 2019, who confirmed that the level of
knowledge and attitudes of diabetics towards diabetes and DR changed positively
in the short term after implementing an education program. This finding is
supported by Safwat et al., 2018 who confirmed that the implementation of
nursing guidelines had a positive impact on the level of knowledge regarding
retinopathy patients.

Moreover, these results agree with Baiuomy et al. 2021 who illustrated that
knowledge and practice of self-care significantly improved in diabetic patients who
received the training program compared to those who did not. In addition, it can
be compared with what Askari et al., 2018 demonstrated the benefit of a training
program based on the BASNEF model on self-care attitudes for patients with type
II diabetes which is very effective and useful in control, screening, and follow-up
of blood glucose levels. Our findings are also supported by Salahin et al.,
2020;Wong and Sabanayagam, 2019, and Kashim et al., 2018 demonstrated a
significant improvement in patients' attitudes regarding eye examination after the
implementation of a training program.

The present study finding showed a significance positive correlation between pre,
post, and follow up phases among studied patients in terms of overall score of
KAP. The result is consistent with the study finding by Raman, 2021, Salamanca
et al.,, 2018, and Nizamani et al.,, 2017, who reported that there was a
statistically significant relationship between pre-post implementation stages, pre-
follow-up, and follow up- post implementation stages of the educational program
regarding patient' level of KAP related to DR prevention.

The findings of the current study illustrated a highly statistically significant
relationship between studied patientsknowledge, attitude, and practice regarding
preventive measures of DR. There was also a statistically positive relationship
between the overall practice scores of the studied patients and their attitudes.
From the researcher's point of view, these results can be explained by the fact
that patients' level of knowledge affects their practices, and the level of knowledge
and level of practice can affect patients' attitudes. The study result agreed with
Thirunavukkarasu et al.,, 2021, who confirmed that there is a high positive
statistical relationship between the overall level of knowledge of the patients
included in the study and their overall practices.

The researchers' study result also is consistent with Abel et al.,2021, Venugopal
et al., 2020, Mohamed et al.,2019,andSrinivasan et al., 2017who reported good
knowledge was significantly associated with positive attitudes and best practices
toward DR prevention. Moreover, the present result agrees with Elshammaa et al,
2021 who reported a higher statistically significant relationship between
knowledge, attitude, and practice.

The current study reflected a highly statistically significant correlation between
knowledge of studied patients and their demographic and clinical data as found
in the items of age, education level, and level of glycemic control. While there is no
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correlation between the level of knowledge with gender, duration of DM, and
family history of diabetes. This finding agrees with Aly et al., 2021, and Hafez,
2021 who showed that age was the main factor significantly associated with level
of knowledge. This is also agreed with Mersha et al. 2021, and Neama et al. 2019
who demonstrated that the lack of patient knowledge regarding DR is related to
education level and age. This result was also supported by Konstantinidis et al.
2017 who stated that patients' knowledge related to eye disease prevention
showed no association between the duration of diabetes and gender.

The current research result contradicts Al-Harbi et al., 2021 who confirmed a
level of knowledge is affected by gender but is not affected by age. Other
researchers also illustrated a longer duration of diabetes was positively associated
with good diabetic knowledge regarding diabetes (Assem et al., 2020,Gupta et al.,
2018).Finally, other studies clarified that there is a statistically significant
correlation between knowledge with gender, and duration of diabetes Al Zarea
2016, and Srinivasan et al., 2017.

The current research revealed a highly statistically significant positive
relationship between the attitude and practice of studied patientswith their
demographic and clinical data in the items of age, gender, education level, family
history of diabetes, and level of glycemic control. While there is no correlation
between the attitude and the duration of DM. From the researchers' point of view,
there is always a significant positive effect of the level of education and age of
patients on attitudes and practices, as younger patients take better care of their
health than older ones, and a higher educational level is reflected in an increase
in patient knowledge, which also leads to significantly improved patient attitudes
and practices.

This finding is consistent with Elshammaa et al., 2022 who revealed a significant
association between socio-demographic variables with attitude and practice.
Hafez, 2021, and Aly et al., 2021 also found a statistically significant relationship
between educational level and the level of attitude and practice. The positive effect
of higher education on attitudes has been reported by Jani et al. 2020; Dinesh et
al., 2020;Mosa et al., 2019;Falata 2018; Srinivasan et al., 2017;and Hussain et
al., 2016. Furthermore, the relationship between younger ages and better
attitudes and practices has been supported by Al-Zari 2016.

Conclusion

In light of the results of the current research, the research hypotheses were
accepted. There were significant improvements observed in the overall level of
knowledge, attitudes, and practice regarding DR prevention post implementation
of the preventive guidelines compared to pre-preventive guidelines
implementation.

Recommendations
» Efforts should be made to design and implement appropriate training

programs and continuous education to expand patient education
approaches for patients with type II diabetes to prevent DR.
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» Educational program about diabetic retinopathy prevention measures
should be provided in all health facilities.

» Arabic-colored illustrated booklets and leaflets on diabetic retinopathy
prevention should be provided to diabetic patients in outpatient clinics.

Acknowledgment

The researchers would like to express their gratitude to the patients who
volunteered to participate in this research. Next, we would like to express our
thanks to the hospital directors and senior nurses in the hospital who
collaborated in conducting the research in diabetes clinics.

Conflict of interest
The researchers affirm that the publication of this research does not involve any
conflict of interest.

Funding
None

References

Abel, A., Issifou, A., & Zabdi, S. (2021). Knowledges, Attitudes and Practices of
Diabetic Patients Face to Diabetic Retinopathy in Parakou in 2019.
Ophthalmol Res, 4(1), 1-6.

Al Rasheed, R., & Al Adel, F. (2017). Diabetic retinopathy: Knowledge, awareness
and practices of physicians in primary-care centers in Riyadh, Saudi Arabia.
Saudi Journal of Ophthalmology, 31(1), 2-6.

Al Zarea, B. K. (2016). Knowledge, attitude and practice of diabetic retinopathy
amongst the diabetic patients of AlJouf and Hail Province of Saudi Arabia.
Journal of clinical and diagnostic research: JCDR, 10(5), NCOS5.

Alharbi, M., Al-Barry, M., Alshawawreh, M., Almatrafi, O., Algethami, T.,
Almatrafi, M., &Alsehli, M. (2021). Awareness, knowledge, and attitude of
diabetic retinopathy among diabetic patients in Madinah, Saudi Arabia.
International Journal of Medicine in Developing Countries, 1370-1378.

Aly, A. A., Gaballah, S., Elmanzalawy, S., ElGammal, W. E. S., & Hafez, G. E.
(2021). Type 2 diabetes patient’s awareness and KAP regarding diabetic
retinopathy: Cross-sectional multinational study from the Middle East.
International Journal of  Health Sciences, 6(S8), 2936-2956.
https://doi.org/10.53730/ijhs.v6nS8.12630

Askari, A., Jeihooni, A. K., Kashfi, S. M., Marzban, A., &Khiyali, Z. (2018). The
effect of educational program based on belief, attitude, subjective norm, and
enabling factors model on changing the metabolic indices in elderly patients
with type II diabetes. International journal of preventive medicine, 9.

Assem, A. S., Tegegne, M. M., Alemu, D. S., Woredekal, A. T., & Tefera, T. K.
(2020). Knowledge about diabetic retinopathy, eye check-up practice and
associated factors among adult patients with diabetes mellitus attending at
debark hospital, Northwest Ethiopia. BMC ophthalmology, 20(1), 1-11.

Baiuomy, A., Ezzat, M., Salem, Y. M., Bedier, N. A., Ghaleb, M. A.,, &
AbouShousha, M. A. (2021). Effect of an Educational Intervention on Self-Care
Practices among Patients with Diabetic Retinopathy. Alexandria Scientific
Nursing Journal, 23(2), 22-38.



5048

Egunsola, O., Dowsett, L. E., Diaz, R., Brent, M. H., Rac, V., & Clement, F. M.
(2021). Diabetic retinopathy screening: a systematic review of qualitative
literature. Canadian Journal of Diabetes, 45(8), 725-733.

El-Kebbi, I. M., Bidikian, N. H., Hneiny, L., & Nasrallah, M. P. (2021).
Epidemiology of type 2 diabetes in the Middle East and North Africa:
Challenges and call for action. World journal of diabetes, 12(9), 1401.-1425.
doi: 10.4239/wjd.v12.i9.1401. PMID: 34630897; PMCID: PMC8472500.

Elshammaa, K., Hamza, N., Elkholy, E., Mahrous, A., Elnaem, M. H., & Elrggal,
M. E. (2022). Knowledge, attitude, and perception of public about participation
in COVID-19 clinical trials: A study from Egypt and Saudi Arabia. Saudi
Pharmaceutical Journal, 30(3), 283-290:doi: 10.1016/j.jsps..01.008.

Elshemy, M., Ibrahim, R. A. S., & Elkazeh, I. A. L. E. (2018). The Effect of an
Educational Program for Nurses and the Family Caregivers about the Care of
Diabetic Retinopathy Patients with Laser Photocoagulation Surgeries.
International Journal of Novel Research in Healthcare and Nursing, 5(2), 470-
483.

Fallatah, M. O. (2018). Knowledge, awareness, and eye care-seeking behavior in
diabetic retinopathy: a cross-sectional study in Jeddah, Kingdom of Saudi
Arabia. Ophthalmology and therapy, 7, 377-385:doi: 10.1007/s40123-018-
0147-5.

Ghoreishi, M. S., Vahedian-Shahroodi, M., Jafari, A., & Tehranid, H. (2019). Self-
care behaviors in patients with type 2 diabetes: Education intervention base on
social cognitive theory. Diabetes & Metabolic Syndrome: Clinical Research &
Reviews, 13(3), 2049-2056.

Gupta, S., Gupta, I, & Kalra, S. (2018). Study of awareness of diabetic
retinopathy among the patients of type 2 diabetes mellitus: A prospective
study. Indian Journal of Clinical and Experimental Ophthalmology, 4(4), 483-
486.

Hafez, G. E. (2021). Type 2 diabetes patient’s awareness and KAP regarding
diabetic retinopathy: Cross-sectional multinational study from the middle east.

Hosseini, S. S., Shamsi, M., Khorsandi, M., & Moradzadeh, R. (2021). The effect of
educational program based on theory of planned behavior on promoting
retinopathy preventive behaviors in patients with type 2 diabetes: RCT. BMC
endocrine disorders, 21, 1-7.

Hussain, R., Rajesh, B., Giridhar, A., Gopalakrishnan, M., Sadasivan, S., James,
J., ... & John, N. (2016). Knowledge and awareness about diabetes mellitus
and diabetic retinopathy in suburban population of a South Indian state and
its practice among the patients with diabetes mellitus: A population-based
study. Indian journal of ophthalmology, 64(4), 272: doi: 10.4103/0301-
4738.182937.

Jani, C., Desai, T., Kapadia, F., Dave, H., Shah, A., Patel, V., ... & Pandya, J.
(2021). Knowledge attitude practice study of diabetic retinopathy. International
Surgery Journal, 8(1), 54-62: doi: 10.18203/2349-2902.isj20205422.

Jani, P. D., Forbes, L., Choudhury, A., Preisser, J. S., Viera, A. J., & Garg, S.
(2017). Evaluation of diabetic retinal screening and factors for ophthalmology
referral in a telemedicine network. JAMA ophthalmology, 135(7), 706-714.

Kashim, R. M., Newton, P., & Ojo, O. (2018). Diabetic retinopathy screening: A
systematic review on patients’ non-attendance. International journal of
environmental research and public health, 15(1), 157.



5049

Khalaf, F. R., Fahmy, H. M., Ibrahim, A. K., Mohamed, G. A., El SayedEzEldeen,
M., Elkady, A., & Hetta, H. F. (2019). Does a diabetic retinopathy educational
program raise awareness among elderly diabetic patients?. Diabetes, metabolic
syndrome and obesity: targets and therapy, 1867-1875.

Konstantinidis, L., Carron, T., de Ancos, E., Chinet, L., Hagon-Traub, I,
Zuercher, E., &Peytremann-Bridevaux, I. (2017). Awareness and practices
regarding eye diseases among patients with diabetes: a cross sectional analysis
of the CoDiab-VD cohort. BMC endocrine disorders, 17, 1-11:56. doi:
10.1186/s12902-017-0206-2. PMID: 28882117; PMCID: PMC5590154.

Manu, A. S., Davalgi, S. B., Aithal, S. S., & Dilip, B. (2018). Awareness of diabetic
retinopathy and barriers for eye screening among adults with type 2 diabetes
mellitus attending tertiary care teaching hospital, Davanagere, Karnataka. Int
J Med Sci Public Health, 7(9), 686-690.doi:
10.5455/ijmsph.2018.0514717052018.

Mersha, G. A., Alimaw, Y. A., Woredekal, A. T., Assaye, A. K., & Zeleke, T. C.
(2021). Awareness and knowledge of diabetic retinopathy in diabetic patients
at a General Hospital in Northwest Ethiopia. SAGE Open Medicine, 9,doi:
10.1177/205 20503121211054994.PMID: 34888050; PMCID: PMC8649097

Mohamed, S. S., Mohamed, R. F., & Mohamed, S. H. (2019). Impact of
educational intervention program on diabetic retinopathy patient's compliance.
American Journal of Nursing, 7(6), 1000-1008.

Mosa, H. E. S., Omar, A. M., Salih, S. A. A., & El Azab, E. F. (2019). Diabetes
Mellitus Risk Assessment Among Egyptians Versus Saudi Arabians Nursing
Employees: Comparative Study. Diabetes, 59 (1).19-29, doi: 10.7176/JHM.

Neama M.Y., Alhashim M., Al Owaifeer A., Alluwaim F., Alghadeer Z., and
Mubarak F. (2019):“Knowledge and awareness of diabetic retinopathy among
diabetic patients, Al-Ahsaa, Saudi Arabia”. Int J Sci Res 2019; 8(3):
36.https:/ /pesquisa.bvsalud.org/portal/resource/pt/sea-185479.

Nizamani, N. B., Talpur, K. ., Awan, F., Khanzada, M. A., & Memon, M. N. (2017).
Results of a community-based screening programme for diabetic retinopathy
and childhood blindness in district Hyderabad, Pakistan. BMJ open
ophthalmology, 2(1), €000099.

Padhy, S. K., Takkar, B., Chawla, R., & Kumar, A. (2019). Artificial intelligence in
diabetic retinopathy: A natural step to the future. Indian journal of
ophthalmology, 67(7), 1004.

Patidar, D., Patidar, K., &Chaudhari, M. (2019). A Study to Assess the
Effectiveness of Planned Teaching Program on Knowledge regarding Prevention
of Diabetic Retinopathy. International Journal of Advances in Nursing
Management, 7(3), 237-239.

Piyasena, M. M. P. N., Murthy, G. V. S., Yip, J. L., Gilbert, C., Zuurmond, M.,
Peto, T., ... & Kamalakannan, S. (2019). Systematic review on barriers and
enablers for access to diabetic retinopathy screening services in different
income settings. PloS one, 14(4), e0198979.

Raman, R., Ramasamy, K., Rajalakshmi, R., Sivaprasad, S., & Natarajan, S.
(2021). Diabetic retinopathy screening guidelines in India: All India
Ophthalmological Society diabetic retinopathy task force and Vitreoretinal
Society of India consensus statement. Indian journal of ophthalmology, 69(3),
678.

Riordan, F., Racine, E., Phillip, E. T., Bradley, C., Lorencatto, F., Murphy, M., ...
& McHugh, S. M. (2020). Development of an intervention to facilitate


https://www.researchgate.net/profile/Fatimah-Alluwaim-2
https://www.researchgate.net/scientific-contributions/Zahraa-Alghadeer-2159227259
https://www.researchgate.net/profile/Fatimah-Mubarak-2
https://pesquisa.bvsalud.org/portal/resource/pt/sea-185479

5050

implementation and uptake of diabetic retinopathy screening. Implementation
science, 15, 1-17.

Riordan, F., Racine, E., Smith, S. M., Murphy, A., Browne, J., Kearney, P. M., ...
& McHugh, S. M. (2020). Feasibility of an implementation intervention to
increase attendance at diabetic retinopathy screening: protocol for a cluster
randomised pilot trial. Pilot and Feasibility Studies, 6(1), 1-18.

Rodriguez-Acuna, R., Mayoral, E., Aguilar-Diosdado, M., Rave, R., Oyarzabal, B.,
Lama, C., ... & Martinez-Brocca, M. A. (2020). Andalusian program for early
detection of diabetic retinopathy: implementation and 15-year follow-up of a
population-based screening program in Andalusia, Southern Spain. BMJ Open
Diabetes Research and Care, 8(1), e001622.

Safwat, A., Elmetwaly, R., &Abdulmutalib, 1. (2021). Effect of Nursing Guidelines
on Improving Knowledge and Relieve Anxiety of Diabetic Patients with
Retinopathy. International Journal of Novel Research in Healthcare and
Nursing, 5(2), 147-157.

Said, H. S., & Hamed, M. S. (2021). Effect of an interventional program on
diabetic patients’ awareness regarding diabetic retinopathy. The Egyptian
Family Medicine Journal, 5(1), 82-94.

Salahen, S., AbdAlla, M., Kanna, S. A. A. A., & Nour, S. M. (2020). Effect of
Instructional Educational Programme on Diabetic Patients’ Awareness
Regarding Diabetes and Diabetic Retinopathy. EAS Journal of Nursing and
Midwifery, 2(2), 114-114.

Salamanca, O., Geary, A., Suarez, N., Benavent, S., & Gonzalez, M. (2018).
Implementation of a diabetic retinopathy referral network, Peru. Bulletin of the
World Health Organization, 96(10), 674.

Seid, K., Tesfaye, T., Belay, A., & Mohammed, H. (2021). Determinants of diabetic
retinopathy in TikurAnbessa Hospital, Ethiopia: a case—control study. Clinical
Diabetes and Endocrinology, 7, 1-9.

Shetty, N. K., & Swapnika, S. (2017). KAP study on diabetic retinopathy amongst
the paramedic nursing students. Indian J ClinExpOphthalmol, 3(1), 85-90.

Srinivasan, N. K., John, D., Rebekah, G., Kujur, E. S., Paul, P., & John, S. S.
(2017). Diabetes and diabetic retinopathy: knowledge, attitude, practice (KAP)
among diabetic patients in a tertiary eye care centre. Journal of clinical and
diagnostic research: JCDR, 11(7), NCO1-NCO07:doi:
10.7860/JCDR/2017/27027.10174. Epub Jul 1. PMID: 28892947; PMCID:
PMC5583928.

Stojanovi¢, M., Cvetanovi¢, G., Andelkovi¢ Apostolovi¢, M., Stojanovi¢, D.,
&Ranci¢, N. (2018). Impact of socio-demographic characteristics and long-term
complications on quality of life in patients with diabetes mellitus. Central
European journal of public health, 26(2), 104-110.

Thirunavukkarasu, A., Almulhim, A. K., Albalawi, F. A., Alruwaili, Z. M., Almajed,
O. A,, Alruwaili, S. H., ... &Alkuwaykibi, M. K. (2021).Knowledge, attitudes,
and practices towards diabetic retinopathy among primary care physicians of
Saudi Arabia: a multicenter cross-sectional study. In Healthcare , 9 (12), 1697.
MDPI.

Venugopal, D., Lal, B., Fernandes, S., & Gavde, D. (2020). Awareness and
knowledge of diabetic retinopathy and associated factors in Goa: A hospital-
based cross-sectional study. Indian journal of ophthalmology, 68(2), 383.-
390:doi: 10.4103/ijo.1JO_1218_19.



5051

Wong, T. Y., & Sabanayagam, C. (2019). The war on diabetic retinopathy: where
are we now?. Asia-pacific Journal of Ophthalmology (Philadelphia, Pa.), 8(6),
448,

Wong, T. Y., & Sabanayagam, C. (2020). Strategies to tackle the global burden of
diabetic retinopathy: from epidemiology to  artificial intelligence.
Ophthalmologica, 243(1), 9-20.

World Health Organization. (2020). Diabetic retinopathy screening: a short guide:
increase effectiveness, maximize benefits and minimize harm.Available
at:https://apps.who.int/iris /bitstream/handle/10665/336660/97892890553
21-eng.pdf.



