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Abstract

e AIM. To investigatethe prevalence and awareness of
diabetic retinopathy ( DR ), as well as its influential
factors, among patients with diabetes mellitus in the
Songnan Community of Shanghai.

e METHODS.
randomly sampled in Shanghai’'s Songnan Community.

Residents with diabetes mellitus were

These patients received full physical examinations. DR
was diagnosed using non-mydriatic fundus photography.
The patients completed a survey concerning their general
knowledge and awareness of DR.

e RESULTS:. A total of 1120 valid questionnaires and
fundus photographs were collected. The incidence of DR
among patients with diabetes was 23.6% ; 17.1% had mild
DR, 5.1% had moderate DR and 1.4% had severe DR. Of
the survey participants, 14. 1%
examinations over the last year, 71.5% knew their normal

received ophthalmic

blood glucose levels, 85.7% were aware of the possibility
of systemic complications caused by diabetes, 77. 2%
were aware of ocular complications, 47.9% were aware of
the need for regular fundus examinations, 58. 0% were
aware that the early treatment of DR is an important
measure to prevent visual impairment, and 59. 9% were
willing to participate in regular health education seminars.
A univariate analysis indicated that the knowledge and
awareness scores regarding DR were correlated with age,
education level, type of medical insurance, duration of
diabetes, diet control, blood glucose monitoring, fasting
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blood glucose level, exercise frequency and DR stage. A
logistic regression analysis indicated that the factors
affecting the DR awareness scores were age, education
level, type of medical insurance, stage of diabetes, diet
control, exercise frequency and DR stage.

e CONCLUSION: The patients with diabetes in the
Songnan Community lacked sufficient awareness of DR
methods. The
awareness of DR among the survey participants did not

prevention and treatment existing

lead to effective prevention or treatment actions
associated with this condition. It is necessary to educate
patients with diabetes in local communities regarding DR.
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INTRODUCTION
D iabetic retinopathy ( DR) has become a major blinding
ocular disease among people aged 20 — 60 years old

worldwide " .

Approximately 14.6% of people aged above 40
who had diabetes for over 5y are estimated to have DR,
leading to 15000 to 39000 cases of complete vision loss. The
blindness caused by DR is “avoidable blindness”.

DR screenings and interventions for risk factors can prevent

Regular

The results from clinical studies of
US have

demonstrated that education regarding diabetes and active

the occurrence of DR''.

diabetes control and complications in the
cooperation from patients are the basis from which good control
of diabetic complications"’.

To establish health management records for DR in the Songnan
Community of Shanghai, a survey was conducted regarding
DR awareness as well as the knowledge of its prevention and
treatment among patients with diabetes. Through an impact
factor analysis, this survey intended to identify the bottleneck
regarding DR awareness among patients with diabetes (i. e.

of DR - related health

communities )

the focus education in local
and provide a scientific basis for health
management strategies targeted at health education and the
observation of intervention effects. In this study, patients with
diabetes in the Songnan Community of Shanghai received
general physical and ophthalmology examinations and
completed a survey regarding their general information and
awareness of DR-related knowledge.

SUBJECTS AND METHODS

Participants Between March and September 2013, patients
in the diabetes management records of Songnan Community
were selected using a cluster sampling method to participate in

this study. A total of 1120 participants volunteered to

1118

complete this survey. All participants signed informed consent
documents.
Methods
Questionnaire All surveyors received standardized training.
A epidemiological questionnaire of international standards was
adopted to obtain general participant information, including
their names, gender, age, education level, annual income,
type of medical insurance, diabetes duration, medical history
concerning  ophthalmological ~ conditions, blood glucose
monitoring, smoking habits, alcohol consumption, history of
hypertension, exercise frequency and awareness of DR —
related knowledge.

The questionnaire was designed to examine whether patients
with diabetes had grasped the key points of DR prevention and
treatment, such as the concept of DR, awareness of the
importance of fundus examinations from physicians, awareness
of the relationship between blood glucose level and DR,
ophthalmological treatments and disease causes, to understand
the current status of DR awareness among patients with
diabetes in the Songnan Community. A total of 1120 valid
questionnaires were received.

Physical examination All participants received standard

physical examinations, including height and weight
measurements. Body mass index ( BMI) was calculated based
on body height and weight [ BMI = weight ( kg )/height’
(m)]. According to the body weight criteria for Chinese
adults published by the National Health and Family Planning
Commission of the People’s Republic of China in 2013,
“underweight” denoted a BMI lower than 18. 5, * normal
weight” represented a BMI between 18. 5 and 23. 9,
“overweight” denoted a BMI between 24. 0 and 27.9, and
“obese” represented a BMI of at least 28. 0. Resting blood
pressure was measured. Hypertension was diagnosed when
patients’ systolic blood pressure was at least 140mmHg or their
diastolic pressure was at least 90mmHg. Hypotension was
diagnosed when patients’ systolic pressure was no more than
90mmHg or their diastolic pressure was no more than
60mmHg.

Biochemical testsVenous blood was collected in the morning
after the participants had fasted for 10 —12h following dinner
the night before. Fasting blood glucose was tested using a
Hitachi 7060 fully automatic biochemical analyzer.
Ophthalmic examination Uncorrected  distance visual
acuity and visual acuity with pinhole were examined using an
international — standard logarithmic visual acuity chart. Two
35° retinal color photographs of the fundus posterior pole were
taken using a non - mydriatic fundus digital

(NIDEKNU -1000, Nidek, Japan). The photographs were

examined by one ophthalmologist and reviewed by another to

camera

determine the type of DR. According to the International
Clinical DR Disease Severity Scale published in October
2002, the participantsverelassified into the following categories ;
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Table 1 Correct answers to the survey questionnaire

No. of

. . . Awareness

Questions participants with rate (%)
correct answers
Are you aware of the normal range for fasting blood glucose level? 801 71.5
Are you aware of the possibility of the systemic complications caused by diabetes? 959 85.7
Are you aware of the possibility of the ocular complications caused by diabetes, such as diabetic retinopathy 865 —_—
(fundus pathological changes) ?
Are you aware of the possibility of ocular complications among patients with diabetes with well —controlled 382 34.1
blood glucose level?
Did your doctor remind you of your fundus exam? 530 47.4
Did you know that controlling your blood glucose level, blood pressure and blood lipid level is necessary to 526 47.0
prevent and treatdiabetic retinopathy?
Did you know that the early treatment of diabetic retinopathy is an important measure to prevent and treat 649 58.0
visual impairment and blindness?
Did you know that routine annual fundus exams are necessary for patients with diabetes? 536 47.9
Did you know that untreated diabetic retinopathy could lead to blindness? 922 82.3
Are you willing to attend seminars on diabetes? 671 59.9
Table 2 Survey regarding the reasons for scheduling the ophthalmology examination over the last year n(% )
Ophthalmology exam Reasons
Groups
over the last year Reminded by physician Routine physical exam Decreased vision

Total 158 12 (7.6) 40 (25.3) 106 (67.1)

DR group 37 4 (10.8) 14 (37.8) 19 (51.4)

Non-DR group 121 8 (6.6) 26 (21.5) 87 (71.9)

no apparent DR, mild non-proliferative DR, moderate non— Questionnaire

proliferative DR, severe non - proliferative DR and
proliferative DR. Participants with DR in both eyes were
graded according to the eye with more severe DR.

Statistical Analysis  Specific personnel conducted data
collection, registration, sorting and storage. Specifically
appointed staff inspected and recovered the data following
each survey activity. A database was established with data
entry quality control via parallel double entry and logic—based
error detection. The data analysis was performed using SPSS
17.0. A univariate analysis of variance was performed on the
enumeration data using the x test, followed by a screening for
the factors related to DR awareness using multivariate logistic
regression model. P<0.05 was considered significant.
RESULTS

Diabetic Retinopathy Prevalence
508 were men, and 612 were women. The mean age was 58. 2
(range 36 to 72). The DR rates were 23.6% (264 cases) in
total, 24.0% (122 cases) in men and 23.2% (142 cases)

in women. The difference between men and women with

Of the 1120 participants,

regard to DR prevalence was not significant ( P>0.05). The
rates of mild non—proliferative DR, moderate non—proliferative
DR, severe non—proliferative DR and proliferative DR were 17.
1% (191 cases), 5.1% (57 cases), 1.2% (13 cases) and 0.
2% (3 cases), respectively.

Diabetic

Summary of the Retinopathy Awareness

Correctly answered awareness questionnaires A total
of 1120 valid questionnaires were received (recovery rate of
95.2% ). The questionnaire consisted of 10 questions, with 10
points for each question and a total score of 100 points. The
numbers of participants who correctly answered each question are
shown in Table 1. For the first question “Are you aware of the
normal range for fasting blood glucose level?”, an answer
indicating the upper limit of 6. Immol/L was considered correct.
Ophthalmic examination over the last year The
questionnaire determined whether they had received an
ophthalmic examination over the last year and the reasons for
scheduling this exam. The results are shown in Table 2.
Correlation analysis of the factors on the awareness
questionnaire The average score of the 1120
awarenessquestionnaires was 61. 1. Questionnaires that scored
50 points or less were categorized as the low—score group, and
those that received 60 points or more were categorized as the
high—score group. A chi —square test was performed for a
univariate correlational analysis of the questionnaire scores
with gender, age and other general information.

The univariate analysis of the awareness score showed that DR
awareness was related to age, education level, medical
insurance type, diabetes duration, diet control, blood glucose
exercise

level monitoring, fasting blood glucose level,

frequency and DR stage as well as unrelated to gender, annual
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Table 3 Logistic regression analysis using the factors that affect DR awareness scores

Factors B P OR (95% CI)

Age -0.0735 0. 0000 0.9292 (0.6554, 1.3173)
Education 0. 6095 0. 0000 1.8396 (0.9825, 3.4442)
Medical insurance 0.4678 0.0056 1.5964 (0.9244, 2.7570)
Duration of diabetes 0.5596 0. 0000 1.7500 (1.2321, 2.4856)
Diet control (Y/N) 0.7648 0. 0000 2.1485 (1.4756. 3.1284)
Exercise frequency 0.0857 0. 0058 1.0894 (0.4372,2.7149)
DR stage 0.5859 0. 0255 1.7966 (1.2302, 2.6237)

household income, ophthalmic examination over the last year,
alcohol consumption, smoking habits, BMI, hypertension
history, blood pressure control and vision.

The awareness — score —related variables were included in a
logistic regression analysis, and the results are shown in Table 3.
The logistic regression analysis showed that the factors that
affected the awareness score were age, education level,
medical insurance type, diabetes duration, diet control,
exercise frequency and DR stage. In other words, younger
patients with more education, lower medical insurance
reimbursement rates, longer diabetes durations, more frequent
exercise and more severe DR stages had higher DR awareness
scores ; moreover, patients on diet control scored higher than
those not on diet control.

DISCUSSION

The Songnan community is located in the Baoshan District of
Shanghai ; its area is 13. 7 square kilometers. This district is a
suburban region with a growing population. It has a greater
number of elderly people than the city average, and its income
level is relatively low. The community has approximately
100000 permanent residents and a floating population of
20000. A total of 10005 permanent residents, 40 to 80 years
old, were surveyed between June and August 2008 at a health
examination. The results of the survey showed that the
prevalence of diabetes was as high as 9. 9% in this
community, and 3.2% of patients with diabetes did not have
any lifestyle interventions or use drug treatments. The
Songnan Community Health Service Center established and
electronically manages the health records of 91. 4% of the
community, forming a relatively comprehensive health service
network.

Currently, the data of more than 4000 patients with diabetes
in the Songnan community have been archived and managed.
DR prevention via the community health management network
coverage can save considerable time, transportation and
medical costs as well as greatly improve patient compliance
regarding diabetes screening. Timely education regarding eye
disease will likely have a profound effect on enhancing the
efficiency of prevention and treatment programs for blindness,
improve quality of life, and reduce the family and social
DR™.  The

burdens caused by community blindness

1120

prevention project regarding DR undertaken by the Beixinjing
neighborhood of Shanghai between 2005 and 2007 showed that
the proportion of stable or improved DR diagnoses reached 92.
5% "), and 0.03 quality—adjusted life years (QALYs) were
gained per person in the DR intervention group compared with

their pre — intervention status. This program was also cost

effective!®’.

The DR prevalence ranged from 20. 5% - 46. 9% in a

-9]

community — based diabetic population'’ In the current

study, the DR prevalence was 23.57% among patients with
diabetes in the Shanghai Songnan community. The domestic

DR epidemiology survey has mostly focused on

10751 With regard to the subjective aspects of DR

prevalence
awareness among patients with diabetes, the surveyed
participants were usually patients with diabetes who sought
treatment from

5 and already suffered from systemic or ocular

endocrinology or ophthalmology
departments'
symptoms. Thus, early asymptomatic patients are easily
neglected, and the significance of preventive disease
treatments is not reflected.

Based on previous international studies, patients with diabetes
lacked sufficient DR awareness. An Australian survey showed
that 37% of patients with diabetes had DR - related
knowledge ' | whereas and this awareness rate was 65% in
the United States'”’ and 27% in India"®'.

survey showed that 68. 6% of patients with diabetes were

A Malaysian

unfamiliar with DR prevention and treatment methods' "’ .

The current study found that 918 participants (82.3% ) knew
that DR can cause blindness, whereas only 646 participants
(58.0% ) were aware of the need for early treatment, which
indicates that most patients with diabetes understand the harm
of DR but lacked an understanding of the key to preventing
blindness; early treatment.

Although 71. 5% of the patients with diabetes knew the
normal range for fasting blood glucose level, more patients
(85. 7% ) knew that

complications, which indicates that most patients with

diabetes can cause systemic
diabetes were familiar with diabetes—related knowledge. This
finding reflects the effectiveness of the community diabetes
management in the Songnan community since 2008. Only a

minority (34.1% ) of the patients with diabetes were aware of
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the possible pathogenesis of ocular complications even when
blood glucose is well controlled, and 47. 0% of the patients
understood that the control of blood glucose, blood pressure
and blood lipid is necessary to prevent DR. These findings
suggest that patients with diabetes lack an awareness of the
relationship between diabetic ocular diseases and systemic
complications. These results also suggest that the content of
the current community—based education should be broadened,
and the education regarding diabetes complications and
general knowledge should be improved.

The survey showed that 59.9% of the patients with diabetes
were willing to attend seminars on diabetes, whereas 40.09%
believed that they had sufficient understanding ofthe disease or
preferred to acquire knowledge through other channels. These
findings indicate that participation in community—based health
education programs requires additional improvement.

Of the 264 patients with diabetes in the DR group, only 4
(1.5% ) knew that they had DR; on the other hand, of the
856 patients in the non—DR group, five (0.6% ) knew that
they had DR. These results suggest that community screenings
might effectively locate many DR patients who are unaware of
their condition. These data also suggest that the DR awareness
of patients with diabetes was not accurate, which might have
resulted in the finding that most patients in the DR group did
not know that they had DR, whereas some patients in non-DR
group thought that they had this disease. The limitations
concerning non—mydriatic fundus photography might have also
caused errors in the survey results.

Although the DR awareness questionnaire showed that 865
(77.2% ) patients with diabetes were aware of the ocular
complications caused by diabetes, and 536 (47.9% ) were
aware of the need for annual fundus examinations, only 158
(14. 1% ) participants actually had these examinations. A
total of 530 participants (47.4% ) admitted that their doctors
or general practitioners recommended fundus examinations,
but the major reason for undergoing this examination was
vision loss, which accounted for 67.1% (106) of all fundus
examinations. Lewis et al'™ also showed that most DR
patients were not aware of their DR until they were tested for
vision loss at a clinical setting, which indicates that the
awareness of patients with diabetes regarding regular fundus
examinations does not lead to action.

Of the 158 patients who had fundus examinations, only 12
(7.6% ) had eye check up after being reminded by their
doctors; this finding is similar to those of Huang et al'.
Among the various reasons for delayed examinations to treat
DR, most patients with diabetes did not have eye examinations
Thus, the lack of

communication between the patients and doctors as well as

because they were not informed.
unclear explanations of the disease and treatment were

ignored.

The logistic regression analysis suggested that younger patients
with more education, lower medical insurance reimbursement
rates, longer diabetes durations, more frequent exercise and
more severe DR stages had higher DR awareness scores;
furthermore, those with diet control scored higher than those
without diet control.

Younger participants with more education exhibited better
awareness and a stronger abilityto understand DR - related
knowledge. In addition, participants with lower medical
insurance reimbursement rates were more likely to attend to
healthcare and disease prevention programs to reduce
expenditures due to health problems. Participants with longer
diabetes durations exhibited a strong awareness of DR because
they had more opportunities to receive education regarding the
prevention and treatment of diabetes and its complications.
Participants who exercised more frequently and used diet
control had a higher awareness of DR because they had a
better understanding of healthcare and were more willing to
accept knowledge related to health and disease prevention.
The multivariate regression analysis indicated that community—
based health —related education should pay more attention to
the elderly, those with lower education levels and especially
those who were recently diagnosed with diabetes but do not
have a strong awareness of healthcare.

According to the results from the current survey, a deeper and
more focused education is needed to improve DR awareness.
Importantly, a significant gap exists between having heard of
DR and a real understanding of the disease. Constant
community — based efforts are needed to transform the
awareness of this disease into preventive actions. Because DR
is an irreversible disease that causes blindness, it is important
to improve patient awareness and compliance with regard to
treatment and the subsequent follow—up evaluations.
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