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Background and aim: Diabetic retinopathy is a serious and common complication of
diabetes that causes irreversible blindness. The aim of the present study was to assess the
knowledge, attitudes, and practice regarding diabetic retinopathy among patients attending a
diabetic clinic and identify the effect of an educational program about diabetic retinopathy.
Patients and methods: Two hundred diabetic patients were recruited from the outpatient’s
diabetic clinic, Assiut University hospitals, Egypt. Quasi-experimental (pretest-posttest) research
design was applied using a structured interview questionnaire; including socio-demographic
data, assessment of the patients’ knowledge, attitude, and practices toward diabetic retinopathy.
Results: The mean score of knowledge and attitude showed significant improvement (5.3
and 15.1, respectively in pretest vs 16.7 and 16.8, respectively in posttest) among the diabetic
patients (p<0.001). From multivariate linear regression model; the predictors for knowledge
score were educational level, family history of diabetes and diabetic retinopathy and hyper-
tension. Likewise, attitude score predictors were age, residence, and smoking. Predictors for
practice score were hypertension, blood sugar level, and weight.

Conclusion: There was a statistically significant relationship between educational level and
mean knowledge score. The diabetic education program significantly helped to improve
awareness of patients in relation to diabetic retinopathy.
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Introduction

Diabetes mellitus (DM) is a progressive disease accompanied by metabolic disorders
and microvascular complications such as retinopathy, neuropathy, and nephropathy.'™
Diabetic retinopathy (DR) is considered one of the most common and severe complica-
tions of DM and a major cause of blindness worldwide. Also, it is associated with loss
of productivity and quality of life, and may lead to additional socioeconomic burden.>’
About 4.8% (1.8 million) of global blindness was due to DR.*'° DR is a priority
blinding disease and is now included in the disease control strategy of ‘vision 2020’
initiative.'' Symptoms of diabetic retinopathy include; seeing spots or floaters, blurred
vision, having a dark or empty spot in the center of vision and difficulty seeing well at
night.'> Often, the early stages of DR have no visual symptoms. That is why the
American Optometric Association (AOA)"* recommended that everyone with diabetes
have a comprehensive dilated eye examination once a year.

Treatment of diabetic retinopathy varies depending on the extent of the disease.
People with diabetic retinopathy may need laser surgery to seal leaking blood vessels
or to discourage other blood vessels from leaking.'* The vast majority of diabetic
patients who lose vision do so, not because of an inability to treat their disease, but
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due to lack of awareness. Raising awareness about DR is an
important element for early diagnosis and treatment of this
blinding disease.'* To control or prevent vision loss, appro-
priate health education is necessary to encourage those at
risk to seek timely and appropriate care. Also, this will
require developing educational materials that are regionally
and culturally appropriate with an understanding of the
current knowledge, attitudes, and practices in the
community. '

KAP is amethod to collect specific information about what
is patient-known, believed and done in relation to a particular
topic. The community’s understanding of any given topic is the
knowledge. Attitude refers to their feelings toward the subject
as well as preconceived ideas that they may have toward it.
Practice is the ways in which they demonstrate their knowl-
edge and attitude through their actions.

A few studies have been conducted regarding the
knowledge and awareness about DR among the diabetic
population.'® This is the first study carried out on knowl-
edge, attitude, and practice regarding DR in Assuit uni-
versity hospital. So, the current study has been conducted
to determine the level of knowledge, attitude, reported
practice, and to identify the impact of an educational

program on a diabetic population.

Subjects and methods

Research design

Quasi-experimental (pretest-posttest) research design. This
design is often used to evaluate the benefits of specific
interventions. It resembles experimental research but is not
true experimental research. Although the independent vari-
able is manipulated, participants are not randomly
assigned to conditions or orders of conditions. Quasi-
experiments are most likely to be conducted in field
settings in which random assignment is difficult or impos-
sible. They are often conducted to evaluate the effective-
ness of a treatment or an educational intervention.

Setting

The present study was conducted at the outpatient’s dia-
betic clinic of Assiut University hospitals, where diabetic
patients aged >60 years were recruited.

Sampling technique and sample size

Systematic random sampling technique was used with sam-
pling interval of three. Sample size was calculated using
Open Epi, (ver. 3) using prevalence of diabetes 15.6%

according to Hegazi et al'’ and 95% confidence interval.
The minimum required sample was 185 subjects, 10% was
added to compensate for dropout and refusals. A total num-
ber of 200 patients were recruited for the study. The field
work was executed from August 2017 to January 2018.

Inclusion criteria

All diabetic patients aged 60 years and above of both sexes
who were attending outpatient diabetic clinic and agreed to
participate in this study were included.

Exclusion criteria

Diabetic patients aged less than 60 years, mentally chal-
lenged patients who were not able to give informed con-
sent, and patients who were not able to understand and
respond to the questions administered were excluded from
the study.

Study tools
(I) Interview questionnaire: the details regarding socio-
demographic data, knowledge, attitude, reported
practices, and degree of adherence to antidiabetic
medication were obtained by using structured inter-
view questionnaire, which was designed by the
researchers after reviewing the related literature.

Section I: was structured in five parts:

Part 1): socio-demographic data: age, educational sta-
tus, and occupation.

Part 2): included questions regarding knowledge about
diabetic retinopathy (i.e., know that diabetes can cause eye
disease, any parts of the eye that can be affected by
diabetes mellitus, definition, any parts of the eye that
should be examined for changes due to diabetic retinopa-
thy, signs and symptoms, risk factors, diagnosis, preven-
tion, treatment and complications). A scoring system was
designed for the assessment of patient’s knowledge con-
taining 11 questions; a score of 1 was given for each
correct answer and a score of zero was given for an
incorrect answer and “don’t know”.

Part 3): included questions about eye care practices
reported by the patients (i.e., how often do you go for
eye examination? whom do you consult in the event of eye
problems? do you take diabetic medication regularly, do
you measure blood sugar regularly, and do you examine
the fundus (retina) of the eye). Each correct answer of
practice questions was awarded 5 marks while a wrong
answer was given 0 marks.
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Part 4): included questions regarding the patients’ atti-
tudes toward DR (i.e., is regular eye checkup important
even if they do not have eye problems?). It consisted of 12
statements expressing point of view about DR. The
responses were based on a three-point Likert scale
(agree, uncertain, and disagree) instead of five points
(strongly agree, agree, uncertain, disagree, and strongly
disagree). Items were scored (2, 1, and 0) respectively;
the score was reversed for negative statements.

Total scores for knowledge, attitude, and practice were
calculated by summing up the responses for each respondent.

Reliability of the tool

Internal consistency of the scale was estimated using
Cronbach-a test; the overall Cronbach-a of the KAP ques-
tionnaire was very good (0.82) with satisfactory reliability
statistics for the main domains (ranging between accepta-
ble (>0.5) to very good (0.8-0.9) as per Bowling, 2002);'®
and Cronbach-a for the total scale was not improved by
removal of any of the remaining items.

Questionnaire validity

The questionnaire was evaluated by three experts from the
departments of Community Health Nursing, Internal med-
icine, and Public Medicine at Assiut University. They
assessed the instruments for clarity, relevance, comprehen-
siveness, and applicability.

(IT) The educational program: we developed the educa-
tional program based on the relevant literature.

i. Assessment phase: it was based on pre-test
assessment of participants’ knowledge, attitude,
and practice regarding diabetic retinopathy.

ii. Planning phase: it included the arrangement for
conduction of the program such as: teaching
place: the program was conducted in diabetic
clinic, teaching time: was scheduled according
to availability of the participant and the coordi-
nation between the researchers and participants,
teaching methods and materials: we used simple
teaching methods such as: lecture, picture,
video, and discussion. We prepared the media
handouts regarding diabetic retinopathy and dis-
tributed it to every participant at the end of the
program. The contents of the program was
divided into sessions; these sessions included:
introduction about diabetes, definition, signs and

risk factors,

symptoms, complications and

prevention of diabetic retinopathy and post-test
was done.

iii. Implementation stage: every participant goes to
one session for two hours to complete the pro-
gram content. Upon completion of the program,
an immediate post-test was applied.

iv. Evaluation stage: it was performed through the
post-test after implementing and completing the
course to assess participants’ knowledge and
attitude. After that,
given a brochure containing main information

diabetic patients were

about diabetic retinopathy.

Procedure
(i) Administrative official

obtained from the Dean of the Faculty of

phase: approval was
Nursing, Assiut University for the Director of
out-patient clinics of the main Assiut hospital to
start and complete the study.
(i1) Pilot study: pilot study was carried out, before
starting data collection, on 10 diabetic patients,
which were excluded from the study. The aim of
this study was to test the clarity of the tools and to
estimate the required time to complete the ques-
tionnaire. Based on the results of pilot study,
necessary modifications of the tools were made.
(iii) Field work: the researchers met the participants
and explained the aims of the study to them. Pre-
test was carried out before the implementation of
the program to assess the participants’ knowl-
edge, attitude and practice. Finally, the post-test
was executed to evaluate the gained knowledge
and attitude regarding DR after the educational
program. Responses were obtained through face-
to-face interview after full explanation of the
study. The program was conducted in the period
from the beginning of first of August 2017, until
the end of January 2018. The work was con-
ducted three days per week with an average of
4-5 patients/day. The interview time ranged
between 20-30 mins.

Ethical considerations

The protocol of this study was approved by the ethical
committee of the Faculty of Nursing, Assiut University.
Verbal informed consent was obtained from all partici-
pants and approved by the ethical committee of the
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Faculty of Nursing, Assiut University and this study was
conducted in accordance with the Declaration of Helsinki.
Study subjects’ privacy and confidentiality were consid-
ered during collection of the data. Participants had the
right to withdraw from the study at any time and without
any rationale.

Statistical analysis

Data entry and data analysis were carried out using IBM-
SPSS version 21. To prepare the data for analysis, basic
statistics were calculated (frequencies, cross-tabulation,
and histogram). Frequency tables were examined to
explore missing data, errors in the data, and data consis-
tency. Missing data in the dependent variables (KAP
scores) were treated by replacing the missing value with
median values. Data were presented as mean, standard
deviation frequencies and percentages. Chi-square test
was used to compare the difference in distribution of
frequencies among different groups. For continuous vari-
ables; independent #-test analysis was carried out to com-
pare the means of normally distributed data. For repeated
measures; paired z-test analysis was used. After adding age
and sex as a priori correlates, clinical and demographic
factors with proven statistical significance from the uni-
variate analyses were further included in the multivariate
linear regression models. A p-value <0.05 was considered
statistically significant.

Results

The current study recruited 200 diabetic patients. Baseline
demographic and clinical characteristics of study group were
illustrated in Table 1. The mean age of study group was 63.2
+3.9 years. Regarding sex, females represented 84.5% of the
study group. Most of studied sample were from rural area
78.5%. Also, regarding the level of education, 74% of parti-
cipants was illiterate. Regarding oral contraceptive use,
43.0% of the study group used them. Also, regarding family
history of DM, this table revealed that 48.0% had history of
DM in study group. Moreover, 39.5% had past history of
chronic disease in the study group.

About 63.0% of studied group suffered from DM type 2, as
shown in Table 2. In regard to blood glucose level, it was
273.39485.1 in study group. BMI was 31.28+11.4 in study
group. Slightly half of the participated were measured blood
glucose within 1 month. More than one third of study group
had reported practices regarding eye exams. Within one year.
Regarding consulting eye specialists, 60% of study group were
going to ophthalmologists. Only 11.1% of patients said that

Table | Baseline demographic and clinical characteristics of study
group

Study group (n=200)
Age in years ® Mean = SD 63.19£3.9
Sex ® Male 31 (15.5%)
® Female 169 (84.5%)
Residence ® Rural 157 (78.5%)
® Urban 43 (21.5%)
Education (illiterate) 148 (74%)

Housewife/unemployed 175 (87.5%)

Non-smoker 183 (91.5%)

Family history of DM 96 (48%)

Past history of chronic disease 79 (39.5%)

Hypertension 149 (74.5%)

Heart disease 60 (30%)

Visual impairment 65 (32.5%)

Table 2 Clinical characteristics of study group

Study group (n=200)

Type of DM ® Type | 41 (20.5%)
® Type 2 126 (63%)
® Do not know 33 (16.5%)
Blood glucose level (mg/dL) 273.39485.1
Weight (kg) 74.44%19.6
Height (cm) 155.19+10.4
BMI (kg/m?) 31.28+11.4

Blood glucose measured within | month 89 (44.5%)

Eye exam within | year 70 (35.4%)

Consulting eye specialist 120 (60%)

Fundus exam 97 (48.5%)

Regular blood glucose measurement 22 (11.1%)

Regular DM medication 189 (94.5%)

they checked their blood glucose regularly. The majority of
participants had low knowledge score and attitude score in the
pre-test (5.3+1.0 and 15.08+2.1), which significantly improved
in the post-test (16.7+1.8 and 16.18+1.4) respectively, with
p-value <0.001, as shown in Table 3. Also, practice score in
pretest was 13.83+0.7.

submit your manuscript

1870

Dove

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2019:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Khalaf et al

Table 3 Mean awareness scores among study group (pre vs post)

Pre Post P-value*
(n=200) (n=200)
Knowledge score Mean + SD 5.34x1.0 16.66%1.8 <0.001
Median (range) 5 (4-16) 17 (7-20)
® Percentage knowledge improvement 216+37
Attitude score Mean * SD 15.08+2.1 16.18+1.4 <0.001
Median (range) 14 (12-30) 16 (14-24)
® Percentage attitude improvement 89+15

® Practice score

Mean * SD 13.83+£0.7

Median (range) 14 (10-16)

Note: *Paired t-test analysis was used to compare the means for repeated measures.

Table 4 showed the multivariate linear regression ana-
lysis of the significant factors affecting DR. After adjust-
ing for age, the final linear regression model contained

seven predictors; age, sex, education, family history of

Table 4 Multiple linear regression analyses of KAP scores predictors

DM, family history of DR, hypertension, and weight
(kg). In other words, the intercept (knowledge score) was
8.41 (6.65:

10.17) after adjusting for all correlates

(»<0.001). Moreover, age, education level, FH of diabetes,

Predictors Estimate (95% CI) SE t-stat P-value
Knowledge score
Intercept 841 (6.65: 10.17) 0.89 9.41 <0.001
® Agelyears —0.004 (—0.02: 0.013) 0.0l —0.44 =0.661
® Sex (female) —0.20 (—0.44: 0.05) 0.13 -1.59 =0.112
® Educational level 0.13 (0.06: 0.19) 0.03 3.72 <0.001
® FH of diabetes 0.27 (0.10: 0.45) 0.09 3.08 =0.002
® FH of diabetic retinopathy —1.83 (-2.69: —0.97) 0.44 —4.18 =0.001
® Hypertension —0.23 (—0.44: —0.03) 0.11 -2.20 =0.028
® Weight/kg —0.006 (—0.01:-0.002) 0.002 -2.83 =0.005
Attitude score
Intercept 21.17 (16.81: 25.54) 222 9.54 <0.001
® Agelyears 0.043 (0.01: 0.07) 0.02 2.87 =0.004
® Sex (female) 0.27 (-0.20: 0.74) 0.24 I.14 =0.265
® Residence (urban) 0.49 (0.11: 0.89) 0.19 2.49 =0.013
® Smoker —0.59 (—1.12: —0.07) 0.27 —2.22 =0.027
® Practice score 0.57 (0.28: 0.85) 0.14 3.98 <0.001
Practice score
Intercept 13.37 (12.49: 14.26) 0.45 29.64 <0.001
® Agelyears 0.009 (-0.01: 0.02) 0.0l 1.76 =0.090
® Sex (female) 0.27 (-0.12: 0.18) 0.08 0.36 =0.723
® Residence (urban) —0.11 (-0.25: 0.02) 0.07 —-1.67 =0.096
® Hypertension 0.16 (0.03: 0.29) 0.07 2.40 =0.017
® Blood sugar level —0.01 (-0.001: —0.02) 0.001 -2.26 =0.024
® Weight/kg 0.003 (0.001: 0.006) 0.001 2.28 =0.023
® Regular blood glucose measurement 0.20 (—0.02: 0.41) 0.11 1.82 =0.070
® On regular DM medication —0.45 (-0.71: —0.19) 0.13 -3.43 =0.001
® Attitude score —0.07 (-0.10: —0.04) 0.02 —4.33 <0.001

Abbreviation: Cl, confidence interval.
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FH of diabetic retinopathy, hypertension, and weight (kg)
were significantly associated with DR. Unadjusted analy-
sis showed no significant association between knowledge
score and gender. Regarding the intercept, attitude score
was 21.17 (16.81: 25.54) after adjusting for all correlates
(p<0.001). Age, residence, and smoking were significantly
associated with DR. Unadjusted analysis showed no sig-
nificant association between attitude score and gender.
Finally, the intercept (practice score) was 13.37 (12.49:
14.26) after adjusting for all correlates (p<0.001). Also,
blood glucose level, regular blood glucose measurement,
and regular DM medication were significantly associated
with DR.

Table 5 shows statistically significant differences
between knowledge score and education, family history
of DM, and hypertension for studied sample. Also, there
was a statistically significant difference between attitude
score and residence and smoking. Moreover, there were
statistically significant differences between practice score
and hypertension and regular blood sugar. It was found
that there was no statistically significant difference
between practice score and regular DM medication.

Table 5 Significant KAP score correlates among the study group

Knowledge P-value*
score
Education Illiterate 5.20+0.1 =0.029
Educated 5.74+0.2
FH of DR No 5.30+0.1 <0.001
Yes 9.00+1.0
Hypertension No 5.63+0.2 =0.023
Yes 5.24+0.1
Attitude score
Residence Rural 14.89+1.7 =0.021
Urban 15.7243.1
Smoking No 15.05+1.4 =0.041
Yes 15.85£1.5
Practice score
Hypertension No 13.57x1.1 =0.023
Yes 13.9210.5
® Regular blood sugar | No 13.59+1.1 =0.039
measurement Yes 13.8610.6
® On regular DM | No 13.27£1.2 =0.007
medication Yes 13.8610.8

Note: *T-test analysis was used to compare the mean difference between the two groups.

Discussion

Patients with diabetes are at risk of eye complications, such as
corneal abnormalities, glaucoma, iris revascularization, catar-
act, and DR, which affects the blood vessels of the retina and
leads to blindness.'®>* The present study represented a trial to
assess knowledge, attitudes, and practices regarding DR. Also,
itimplemented and evaluated the effect of educational program
about diabetic retinopathy among diabetic patients.

The current study showed that the mean age was 63.2+3.9
years, 74% were illiterate and 84.5% were females. The
higher number of female respondents is probably because
the health seeking behaviors of females tend to be better than
males, and this may explain the larger population of females
in this study. The current study agreed with Prabhu M et al**
who found that the mean age was 57.1 years, and that 68%
were literate, but most respondents (62%) were males. The
study indicates that 48% of study group had family history of
DM. This matched Giloyan A et alss work?® which reported
that more than half of their sample had family history of DM.

In the current results hypertension was the most pre-
valent chronic condition, with 74.5% of the study group
suffering from it. Heart disease was reported by 30% of

1>* who

them. This was in agreement with Giloyan A et a
found that 66.3% of participants had hypertension and
43.3% of them had heart disease, which indicates that
hypertension is the important risk factor for progression
of DR’

In light of results of the current study; 16.5% of the
study group did not know the type of diabetes they had.
Among those who knew, 20.5% had type 1, and 63% had
type 2 diabetes. This finding was not in line with Giloyan
A et al** who found that about 62.9% of participants did
not know the type of diabetes they were suffering from,
while only 2.9% of them knew they had type 1, and 34.2%
had type 2 diabetes. This is probably related to the level of
education of the study population and the level of aware-
ness about diabetes.

Furthermore, about half of the studied group was
obese, with BMI 31.3kg/m?. These results were in agree-
ment with Cheung N and Wong TY?® who reported that
there many eye diseases have been linked with obesity,
such as cataract, glaucoma, and diabetic retinopathy.
However, this observation disagreed with Shih IM et al*’
who found that BMI of participants was 25.8+3.9kg/m?.

The results of the present study disclosed that only
11.1% of participants measured their blood glucose regu-
larly. This might be attributed to the fact that participants
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lacked information about necessary details such as impor-
tance of measuring blood sugar persistently. This result is
similar to that reported by the study conducted by
Balasubramaniyan N et al,”® who studied awareness and
practices of eye effects among people with diabetes in
rural India, who reported that 88.6% tested their blood
sugar at least once every three months.

In the present study, 60% of studied sample consulted
eye specialists and 35.4% of them had eye examinations at
least within one year. This could be explained by the fact
that patients were aware of the effect of DM on their eyes.
The study agreed with Mwangi MW et al,?® who reported
that 50% of all the respondents went for eye checkups. Of
the 50% who went for eye checkups, 27% of them went
once a year. Also, it agrees with Al Zarea BK,'? who
observed that about 95% of all the participants went for
regular ocular examinations. However, the results dis-
agreed with those of Prabhu M et al,**
only 16.5% of diabetic patients were referred for an eye

who reported that

examination by their physicians.

Regarding mean score of knowledge of the studied
population; 5.34+1.0 in pre-test, which indicated poor
knowledge, improved in post-test to 16.66+1.8, this result

1,'® who observed

was similar to that of Srinivasan NK et a
that only 4.5% of studied sample had good knowledge
about retinopathy. Also, Geethadevi M et al’® found that
60.8% had no knowledge of diabetic retinopathy and
Panigrahi S et al’' reported that 69.0% of the study popu-
lation had poor knowledge of diabetic retinopathy. This
implies that a significant proportion of diabetic patients
have poor knowledge of diabetic DR and that there is a
need for educational program about DR.*

Concerning the relation between participants’ knowl-
edge in pre/post tests and socio-demographic characteris-
tics, these results revealed the lowest mean knowledge
score 5.20+0.1 was seen in illiterate respondents while in
educated respondents it was 5.74+0.2 and became 16.56
+1.8 and 16.69+1.8 respectively in post-test, with a statis-
tically significant relation of p-value <0.001. This further
supports the proposition that education is important in
creating awareness and education has a significant role in
improving patients’ information.

These data are in line with Memon MS et al’ who
reported that lowest mean knowledge score (5.28+6.09)
was seen in illiterate respondents. Also, the current finding
agrees with Seneviratne B and Prathapan S** who found
that a significant association between the level of knowl-
edge and educational level of the spouse too was a

significant factor (P<0.05). The participants who had a
family history of diabetes had a mean knowledge score
in pre-test of 9.00£1.0, which was better than participants
without family history of diabetes (5.30+0.1) but in post-
test (16.65+1.8 and 17.00+£0.0 respectively) with statisti-
cally significant relation p-value <0.001.

Also, patients who had history of hypertension had a
mean knowledge score in pre-test was higher (5.6340.2) in
non-hypertensive respondents as compared with hyperten-
sive respondents (5.24+0.1) while in post-test (16.73+1.6
and 16.63+1.7 respectively) with p<0.001.

The overall mean score of attitude regarding diabetic
retinopathy was 15.08+2.1 in pre-test, while it was
16.218.4 in post-test. It was higher (15.723.1) in urban
participants versus rural participants (14.891.7) with
p=0.021. It might be attributed to the fact that health
services are more available in urban than in rural areas,
and differences between rural and urban cultures also play
a role.*' Panigrahi S et al reported that the mean attitude
score was 15.93+0.09. No statistically significant differ-
ence was found in the attitude score among studied sample
from urban and rural background.®'

This was not congruent with Memon MS et al’ who
observed that total mean score of attitudes toward diabetes
was 5.4342.57. It was higher (6.62+2.03) in diabetic
respondents as compared with non-diabetic respondents
(4.70£2.59) with p<0.000. In light of results of the current
study; the mean practice score was 13.83+0.7. This was in
agreement with Panigrahi S et al’*' who observed that the
mean practice score was 12.47+0.32 and explained this by
the fact that most of the diabetic patients had the wrong
concept, that they should undergo ocular examination only
when their vision got affected. The bivariate logistic
regression in current study showed that age, education
level, family history of diabetes, family history of diabetic
retinopathy, hypertension and weight/kg were significantly
associated with DR. Unadjusted analysis showed no sig-
nificant association between DR and gender.

Recommendations

1. Application of comprehensive health education pro-
grams about DR and the importance of eye exam-
ination through different mass media, especially
T.V and community leaders.

2. Government, through its public insurance plan, should
implement an efficient screening program among high-
risk individuals, especially adults who are overweight
and obese with positive family history of diabetes.
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3. The concept of early diagnosis and management of
diabetes complications should be introduced in pri-
mary health care, especially for DR, neuropathy,
and nephropathy.

Strengths and limitations

The current study had several strengths; it used random
sample technique for patient recruitment, sample size
based on power calculation and compensation for drop-
outs. However, several limitations were identified; using
lengthy questionnaire and using quasi-experimental design
(pretest-posttest).

Conclusion

The mean knowledge score of the studied population about
diabetic retinopathy was 5.34£1.0 in pre-test, while it
became 16.66+1.8 in post-test. Also, there was a statisti-
cally significant relation between educational level and
mean knowledge score.
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