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Diabetes mellitus (DM) is considered as a major public health concern globally. It is
estimated that around 600 million individuals worldwide will be affected by DM in
2030. In 2019, diabetes-related health expenditure in the Middle-East and North
Africa (MENA) region totaled USD 24.9 billion, and is expected to increase by
30.3% to USD 32.5 billion by 2030.1 In Jordan, a study conducted by Ajlouni et al
stated that diabetes prevalence increased from 13% in 1994 to 23.7% in 2017.2
According to World Health Organization statistics, the prevalence of DM in Jordan
is estimated to be 13% of population.3 Poor management of diabetes may lead to
several serious complications, including end-stage renal disease, diabetic retinopa
thy (DR), diabetic neuropathy, and cardiovascular complications.4,5
DR is considered as a serious potential complication of DM, and occurs due to
damaged neurons and small blood vessels of the retina.6,7 The worldwide preva
lence of DR has been estimated to be 34%-40%, with visually threatening DR at
approximately 6–7%.8,9 Al-Amer et al reported that the prevalence of DR among
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Purpose: This study aimed to investigate the attitudes and awareness about the development
of retinopathy among the patients suffering from diabetes in Amman, Jordan.
Methods: A questionnaire was distributed among patients with diabetes visiting internal
medicine and endocrinology clinics in a tertiary hospital, in addition to a primary health care
center in Amman. The questionnaire inquired about retinopathy awareness, history of screen
ing for retinopathy, and awareness about retinopathy treatment. The patients were also asked
about risk factors and preventive measures for diabetic retinopathy management.
Results: A total of 303 patients were recruited in the study. Majority of the patients (77%)
had their HbA1c levels tested at least once since diagnosis, and most of them (60%) do it
regularly. However, 86% of patients reported an A1c >6.5%. Two thirds of patients are not
aware about retinopathy being a recognized complication of diabetes. Lower level of
education, female sex, younger age, and shorter duration of diabetes mellitus were associated
with less awareness.
Conclusion: The study concluded that majority of patients with diabetes were aware of
diabetes management. However, the sample population indicated less awareness of diabetic
retinopathy. Hence, more educational efforts are needed to further boost patients' awareness
about diabetic retinopathy.
Keywords: awareness, diabetes mellitus, diabetic retinopathy, Jordan
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Jordanians with DM is about 34%.10 Rabiu et al also
reported DR to be the second leading cause of blindness
in the Jordanian population.11
The ability of an individual to perform selfmanagement activities is critical, and significantly affects
their health status. Patients with diabetes need to maintain
their health status through proper monitoring of blood
glucose levels, an effective exercise program, medication,
and foot care.12 The visual impairment that develops as
a result of DR can be controlled through early diagnosis
and retinopathy treatment. Furthermore, patients with dia
betes need to control their blood sugar levels, blood pres
sure, and lipid levels to prevent the progression of eye
complications.13,14
There is a need for timely interventions and periodic
eye examinations in order to delay the development of eye
complications. Therefore, the attitudes and awareness
regarding eye care among patients with diabetes are cru
cial. Currently, patients with diabetes survive longer due to
improved health services and access to affordable facilities
for renal dialysis. However, eye complications, including
visual impairment, usually occur among patients with
longer disease duration.1 Previous studies have measured
awareness about DR among the Jordanian population.
Bakkar et al reported DR awareness to be about 88%,15
whereas Haddad et al reported a much lower awareness
level, at 37%.16 Moreover, Jammal et al reported a high
incidence of diabetic macular edema among patients in
Jordan with DM type II who present to the eye clinic for
first time.17 Hence, we need further studies to assess dis
ease awareness about DR among patients with DM.
Therefore, this study has investigated the attitudes and
awareness of DR among patients with diabetes in
Amman, Jordan, particularly with respect to the develop
ment of eye complications.

Results
Materials and Methods
A questionnaire has been designed and randomly distrib
uted among patients with diabetes visiting internal medi
cine and endocrinology clinics in a tertiary hospital and
primary health care center in Amman, Jordan. The study
was approved by the Institutional Review Board of
Hashemite University. All participants were informed of
the purpose of the study, which was conducted in accor
dance with the Declaration of Helsinki. Consent forms
were signed by all the recruited participants, and parental
or legal guardian informed consent was obtained for parti
cipants under the age of 18 years. Patients with DM were
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first selected randomly from clinics and a short interview
with them was conducted to explain the purpose of the
study and obtain consent. Inclusion criteria included
patients with DM type I or II, who can interact and
intellectually react to our questionnaire as judged by the
initial interview. Patients who are unable to respond to our
questions or refuse to sign the consent form were
excluded. The required sample size was calculated using
Sample size calculator (https://www.calculator.net/samplesize-calculator.html) based on Jordan’s population of
10 million, as per the official statistics,18 as well as
a 95% confidence interval and 5% margin of error. The
percentage of patients with DM ranges between 13%3 to
23.7%.2 Accordingly, the resultant sample size ranged
from 174 to 278 patients.
Patients were asked about their personal details,
medical information, and knowledge about diabetes
and DR. The questionnaire also gathered information
regarding age, gender, education, economic status, and
duration of diabetes. The answers were collected
directly through face-to-face interviews. The second
part of the questionnaire was about retinopathy aware
ness, history of screening for retinopathy, and awareness
about retinopathy treatment. The patients were also
asked about risk factors and preventive measures for
the effective management of DR. The obtained data
were analyzed using Microsoft Excel 365 v.16
(Microsoft Corp., Redmond, WA) and statistical ana
lyses were performed using SPSS 26.0 (IBM corpora
tion, CA, USA). Student’s t-test was used to test for
significance in continuous variables, and chi-square was
used in categorical variables, considering the signifi
cance level at a p-value of 0.05 and confidence interval
of 95%.
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A total of 303 patients were recruited and interviewed in
the present study, out of which 49% were males and 51%
were females. The average age of recruited patients was 61
years (range: 15–84 years). Most of the patients (more
than 85%) were from Amman and had DM type II
(97%) (Table 1).
Furthermore, 54.35% of patients stated that they have
been suffering from diabetes for 10 years; nevertheless,
their knowledge about normal serum glucose level was
only satisfactory, with 56.18% aware of the normal
serum glucose levels. The last HbA1c value reported
among 37.71% patients was 6.5–8; on the other hand,
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Table 1 Patients’ Demographics

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy downloaded from https://www.dovepress.com/ by 3.236.222.124 on 11-May-2021
For personal use only.

Number of Patients
Age Mean (range)

303
54 (15–84)

Sex, n (%)
Male
Female

150 (49)
153 (51)

Level of Education, n (%)

Table 2 Patients’ Response to Different Questions Related to
Awareness About Diabetes Mellitus and Diabetic Retinopathy
Last HbA1c value reported
<6.5

6.5–8

>8

Unknown

18.42%

37.71%

31.57%

12.28%

Who provides diabetes care
Primary care

Internist

Endocrinologist

None

Illiterate

67 (22)

32.88%

51.18%

7.11%

8.81%

Less than High School
Graduate

114 (38)
67 (22)

How often does the patient visit doctors

Postgraduate

55 (18)

Regular
80.55%

<1 year

15 (4.9)

Have you ever tested your HbA1c

1–5 years
>5–10 years

65 (21.4)
56 (18.4)

Yes

No

Not sure

167 (55.2)

77.59%

12.70%

9.69%

Duration of Diabetes, n (%)

>10 years

Dyslipidemia
Microvascular disease*
Macrovascular disease**

Infrequent
10.41%

Never or >1 year
2.43%

How often has HbA1c been tested

Patients with co-morbidities, n (%)
Hypertension

Irregular
6.59%

226 (74.3)
158 (52)
122 (40)

Regular (every 3

Infrequent >3

months)

months

Only when asked

42.03%

21.68%

36.28%

<3 months

3–6 months

>6 months

48.07%

22.30%

29.61%

123 (40.4)

Notes: *Microvascular Diseases: prior amputation, diabetic retinopathy, microal
buminuria, nephropathy, diabetic foot, erectile dysfunction, neuropathy.
**Macrovascular Diseases: congestive heart failure, prior myocardial infarction,
angina, prior stroke, peripheral vascular diseases.

Last HbA1c testing

First retinal exam conducted after diagnosis of diabetes

31.57% patients had HbA1c levels >8. Moreover, 51.18%
of the patients visited internists for disease management,
and 80.55% visited the clinics regularly for checkup.
Regarding retinal exams, 61.6% of respondents said
they have undergone a retinal exam at least once in
their life. By contrast, 53% of them used to undergo
a retinal exam on an irregular basis. Furthermore, in
the majority of patients, retinal exam was performed
one year after being diagnosed with diabetes (76.40%)
(Table 2).
Regarding patient awareness about DR, 66.88% of the
patients stated that they have not been told about DR, with
only 33.11% of the patients talked about the risk of devel
oping DR initially. Based on the univariate analysis, the
rate of being unaware of DR was significantly correlated
with lower level of education (p<0.0001), female sex
(p=0.039), younger age (p=0.03) and shorter duration of
DM (p<0.0001) (Table 3). However, the multivariate ana
lysis showed that only the level of education (p<0.0001)
and duration of DM (p=0.001) retained statistical
significance.
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Immediately

Within 1 year

>1 year

13.48%

10.11%

76.40%

Last retinal exam conducted
<3 months
40.78%

3–6 months
25.13%

>6 months
34.07%

Have you ever been told about diabetic retinopathy
No

Yes

66.88%

33.11%

Have you ever undergone a retinal exam
No

Yes

38.33%

61.66%

How often have you undergone retinal exams after being diagnosed
with diabetes
Irregularly

Annually/More frequent

52.82%

47.17%

Have you ever had any eye procedure (eg, laser, surgery, intravitreal
injection)
Yes

No

33%

67%
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Discussion
Educating patients about their chronic illnesses is crucial for
their understanding of the nature of their disease, as well as
for their compliance to the recommended treatment.19,20
Currently, patients get educated mostly via the internet,
through different media, or to a lesser extent, through their
caregivers.21 With continuously increasing patient volume,
doctors may not allocate enough time for each patient to
discuss different aspects of their illness as well as to answer
questions. At the same time, patients may not understand all
of the instructions and information given by their doctors.20
Patients who are aware of their diseases are more likely to
comply with physician instructions, taking preventive mea
sures and administering the prescribed treatments.
In Jordan, the awareness and attitudes of patients
towards their DM and DR is of crucial importance due
to the high prevalence of DM in our community. Rabiu
et al have mentioned that there is an increased rate of
prevalence related to blindness and DR in the Northern
region of Jordan.11
In this cohort, the majority of the patients were well
aware of the significance of good glycemic control, as
shown by their metabolic control. About 80% of patients
were regularly visiting their caregiver. This may indicate
Table 3 Factors Predicting Level of Diabetic Retinopathy
Awareness Among Patients with Diabetes Mellitus
Aware of

Non-Aware

DR

of DR

41
59

94
109

1

3

25-<45

1

17

45-<65
>65

44
54

99
84

Education
Illiterate

8

59

Less than High School

35

79

Graduate
Postgraduate

30
27

37
28

Duration of DM
<1 y

1

16

1–5 y

13

54

>5–10 y
>10 y

14
72

44
89

Sex

0.039

Male
Female
Age
<25 y

0.030

<0.0001

<0.0001

Abbreviations: DM, diabetes mellitus; DR, diabetic retinopathy.
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that patients are taking good care of their DM. The pre
sence of other macro-and micro-vascular DM complica
tions, which were observed in 40% of patients, may have
also contributed to the high percentage of compliance.
However, the self-reported HbA1c indicated poor disease
control. Better glycemic control is reportedly associated
with better awareness about eye complications, as demon
strated by other studies.22 This association could be
explained by the fact that patients with DM take better
care of themselves when driven by their knowledge about
its complications, especially DR.
Two-thirds of study sample were not aware of DR
being a complication of DM. Similar findings in Jordan
have been shown by Haddad et al.16 However, Bakkar et al
reported a higher percentage of awareness among patients
with diabetes in Jordan.15 Moreover, a study conducted in
Saudi Arabia revealed that awareness about retinopathy
was high (61%) among patients suffering from DM.23
Similar results were obtained among patients from
Myanmar and Nigeria, where 86% and 84.3% patients
were aware about the complications of DR,
respectively.24,25 These differences may be attributed to
the different populations selected in the surveys. In this
study, we interviewed patients visiting mostly primary
health care systems in the public sector, which had
a higher percentage of low educational levels compared
to the population surveyed in the study by Bakkar et al. In
both studies, higher educational level has been demon
strated to be associated with better DR awareness. The
other predictive factor of awareness in this study was the
duration of DM, which is consistent with findings from
other studies.15,16,26,27 Patients with DM tend to have more
cumulative knowledge about their disease, making them
more aware of its complications. Younger age and female
sex were associated with lower levels of awareness, as per
univariate analysis. However, they lost their statistical
significance during the multivariate analysis. Previous stu
dies also did not find any correlation between age and sex
and the level of DR awareness.15,26,27 The majority of
patients were from urban areas in Amman, where it is
expected to have higher level of health awareness. Given
this fact and study findings, it is speculated that lower
levels of awareness will be observed in the more rural
areas of Jordan.
DR treatment is most effective during the early stage
before the development of vision-threatening retinopathy.
Regular screening is of paramount importance in early
detection of retinopathy and its subsequent treatment.28

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy downloaded from https://www.dovepress.com/ by 3.236.222.124 on 11-May-2021
For personal use only.

Dovepress

The diabetic condition is a self-managed disease, which
needs intrinsic motivation for successful and optimal selfmanagement. Patients with diabetes need to be regularly
screened for the early diagnosis of retinopathy, which also
requires proper awareness about this disease among the
affected individuals. In this cohort, although the majority
had undergone retinal exams (62%), most of them had it
on an irregular basis. In addition, the vast majority had
their first retinal exam more than one year after diagnosis
(76%). Bakkar et al also reported that 32% of patients
have never had their retina examined. Compliance with
regular eye exam remains a global issue, as demonstrated
by several other studies.22,29,30 In Jordan, this lack of
compliance can be attributed to poorly distributed second
ary and tertiary medical services across the country, which
makes it difficult for patients with DM to reach proper
facilities for screening within their geographic area.
This study has several limitations. It is a qualitative
study where results depend mainly on respondents’
answers, which may not be accurate. Moreover, the
selected sample of patients may not be representative of
the true study population, since patients were recruited
from a health facility in an urban setting, rather than
a random community selection involving rural areas.

Conclusion
The study concluded that diabetes, being an epidemic pro
blem worldwide, needs attention from patients, health care
providers, and the government. Moreover, the study has
revealed that the majority of patients suffering from diabetes
are well aware of the importance of diabetic management and
control of blood sugar. However, most of them also demon
strate poorly controlled disease, based on self-reported A1c
levels. Moreover, the majority of patients recruited in this
study were unaware of serious complications associated with
the development of DR. Regular routine examination of
diabetic complications as well as the management of patients
with diabetes may help in decreasing the complications asso
ciated with the disease. Therefore, there is a need to conduct
more studies to create awareness among the patients suffer
ing from diabetes. There is also a need to re-evaluate nongovernmental and governmental efforts to educate people
about the complications associated with diabetes.
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