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Abstract 
Introduction: Diabetic retinopathy is a major cause of visual impairment and blindness in people with diabetes mellitus. Visual impairment and blindness due 
to diabetic retinopathy can be prevented by early detection of diabetic retinopathy and prompt management. The role of general practitioners as the spearhead 
in primary health care is very important. The application of DR early detection program activities requires knowledges, attitudes, and behavior of general 
practitioners who support the implementation of the program. 

Purpose: To analyze the correlation between knowledges and attitudes with the practices of general practitioners in Primary Health Centers (PHC) in Bandung 
regarding diabetic retinopathy. 

Methods: An analytic observational cross-sectional study conducted to general practitioner at the PHCs in Bandung in May 2020. General practitioners 
participated in self-filling questionnaires of knowledges, attitudes, and practices regarding diabetic retinopathy. An assessment of the level of knowledges, 
attitudes, and practices of general practitioners regarding diabetic retinopathy and a Spearman’s correlation analysis test between knowledges and practices, 
and between attitudes and practices were done. 

Results: Of the 115 general practitioners in this study, 98 (85.2%) had good levels of knowledges, 115 (100%) had positive attitudes, and 32% had good 
practices. Spearman’s correlation test obtained a positive correlation (r = 0.178, p-value = 0.057) between knowledges and practices, and negative correlation 
(r = -0.009, p-value = 0.927) between attitudes and practices. Both correlations were not statistically significant. 

Conclusion: There are no statistically significant correlation between knowledges and practices, and between attitudes and practices. Other factors beyond 
knowledges and attitudes that influence general practitioner’s practice towards diabetic retinopathy need to be further evaluated. 
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INTRODUCTION 

Diabetic retinopathy (DR) is one of the common 
microvascular complications in patients with diabetes mellitus 
(DM). The prevalence of DR and Vision-Threatening 
Diabetic Retinopathy (VTDR) from 35 population-based 
studies worldwide from 1980 to 2008 is 35% and 12%. 
Projected to Indonesian population in 2019, as many as 6.5 
and 1.9 million peoples suffering from DR and VTDR in the 
productive age in Indonesia [1-3]. 

A study on GP’s KAP towards diabetic retinopathy by 
Pradhan in Nepal, showed a good level of GP’s knowledges 
about diabetic retinopathy, 98% disagreed that patients only 
examined their eyes if there were complaints, and 44% of 
doctors had never done an eye fundus examination of DM 
patients. A study by Abdulsalam in Nigeria found that 95.2% 
of GPs were not aware of the gold standard screening for DR, 
and 63.8% of GPs did not carry out routine eye examinations 
of DM patients, and only 3.7% of GP’s were able to detect 
retinal abnormalities from ophthalmoscope examination. In 

this study attitude shows a negative correlation with practice. 
This study shows that GPs have good knowledges about the 
frequency of examinations in diabetic patients and glucose 
control which delay the onset of DR. But this is not followed 
by the practice of referring patients to ophthalmologists. 
Attitudes and practices in DR management are influenced by 
the level of GP’s knowledges of the DR itself [4-6]. 

Study on GP’s KAP towards diabetic retinopathy had never 
been done in Indonesia. Based on study that has been done in 
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other countries, there are different results regarding the 
correlation of knowledges, attitudes, and practices. The 
purpose of this study was to analyze the correlation between 
knowledges and attitudes with the practices of general 
practitioners regarding diabetic retinopathy in Primary Health 
Centers (PHC) in Bandung. So that early detection practices 
of diabetic retinopathy by general practitioners in primary 
health care can be evaluated [7-13]. 

SUBJECTS AND METHODS 

This study was an analytic cross- sectional observational 
study which had been approved by the Ethics Commission of 
Padjadjaran University. The inclusion criteria of this study 
were all general practitioners in the PHCs in Bandung. The 
exclusion criteria for this study were general practitioners who 
did not have data of telephone or email, were not willing to 
fill out questionnaires, and did not respond after being 
contacted three times. By purposive sampling selection, there 
were 115 general practitioners that have been well informed 
and were willing to complete KAP study questionnaires. 

The Indonesian adaptation of the KAP survey questionnaire 
from several studies based on KAP studies regarding DR was 
adjusted to the KAP Study Protocol guideline from vision 
2020 e-resource. The translation process was carried out using 
the forward-backward translation method and carried out by 
two bilingual translators. Preliminary test of the questionnaire 
was done to 30 GPs. Validity test was done using Pearson 
Product Moment test and the reliability test with the Alpha 
Cronbach reliability coefficient. The questionnaire was filled 
out using the self-administered method through the Google-
form application to assess the knowledges, attitudes, and 
practices of general practitioners regarding diabetic 
retinopathy. The questionnaire was divided into 4 sections 
(inform consent and demographic data, knowledges, attitudes, 
and practices). 

DATA ANALYSIS 

The first part of the questionnaire contained data on the 
subject’s characteristics; age, sex, duration of practice, and 
region of the PHCs. Categorical data analysis on the 
characteristics of research subjects was performed with the 
Chi-Square test. The second part of the questionnaire 
consisted of 36 questions out of 10 questions about 
Knowledges, with a score of correct answers = 1, and 
incorrect answers = 0. In the Attitudes section questionnaire, 
there were 8 questions that were measured using a Likert 
scale. Finally, the Practices section questionnaire consisted of 
6 questions, with a score = 1 for each good practice done. The 
level of knowledge was divided into 3 categories (good if the 
score is ≥75%, fair 50 - 75%, poor <50%). The level of 
attitude was divided into positive attitude if score >50% and 
score <50% considered negative attitude. Practices were 
divided into good practice if score >50% and poor practice 
with score <50%. Spearman’s correlation analysis test was 
conducted between knowledges with practices, and attitudes 

with practices. Interpretation of hypothesis test based on 
correlation strength, correlation direction, and p value: The 
strength of correlation (r) based on the Guillford criteria:  0.0 
- <0.2 = very weak; 0.2 - <0.4 = weak; 0, 4 - <0, 7 = moderate; 
0.7 - <0.9 = strong; 0.9 -1.0 = very strong. P-value <0.05
means there is a significant correlation between the two
variables tested.  The data obtained were recorded and then
processed through the SPSS version 24.0 for Windows.

RESULTS 

Characteristics of subjects can be seen in Table 1. Analysis of 
the characteristics of subjects for each category of 
knowledges, attitudes, and practices, p-values> 0.05 were 
obtained that there were no differences in each group of the 
subjects. 

Numerical data presented with a median, categorical data are 
presented with a number and percentage, the p-value is 
calculated based on the Chi-Square test. The significance 
value is based on p value <0.05. The total score of GP’s 
knowledges regarding diabetic retinopathy from this study 
were described in Table 2, practices score was 33.48% (0-83). 
General practitioners in this study (85, 2%) had good level of 
knowledges, 100% GPs had positive attitudes, and 32% with 
good practices (Table 3). 

As many of 88.1% of GPs knew organs affected by DM 
vascular complications, 85.4% had good knowledges of the 
factors that aggravate DR, 79.1% of GPs knew that type 2 DM 
patients should immediately have an eye examination after 
being diagnosed, 51.3% of GPs knew that DM patients 
without DR abnormalities had to have their eyes examined 
once a year, and 97.8% of GPs had good knowledges about 
the prevention of DR complications. 

This study showed that 83 (72.1%) GPs agreed that all 
diabetes patients should be referred to ophthalmologist, 110 
(95.6%) GPs agreed that blindness due to diabetic retinopathy 
could be prevented if diabetes was treated early, 85 (73.9%) 
GPs agreed that eye fundoscopic examinations by non- 
ophthalmologists can help detect diabetic retinopathy. 88 
(78.2%) GPs did not agree if the eye examination was done 
only if there were visual impairments. The results of the 
Likert scale score calculation on the attitude variable was 
81.74% included in the excellent category (Table 4). 

This study showed that 70 (60.9%) GPs examined visual 
acuity of diabetic patients, mostly (40%) only if the patient 
has visual complaint. Only 8 (7%) GPS performed eye fundus 
examinations in patients, 4 GPs performed eye fundus 
examinations if patients had visual complaints, 3 GPs 
performed the first time a patient was diagnosed, and 1 GPs 
performed an eye fundus examination every year in diabetic 
patients. Questions regarding the practice of visual acuity 
examination and fundoscopic examination are set out in 
Graph 1 (Table 5).
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Table 1. Characteristics of Study Subjects and Description of Knowledge, Attitudes, and Practices in Bandung, 2020. 

Knowledges 

P- Value

Attitudes 

P- Value

Practices 
P- 

Value Variable 
N=115 

(%) 

Good 
(n=98, 85, 

2%) 

Fair (n=17, 
14, 8%) 

Positive 
(n=115, 
100%) 

Good 
(n=37, 
32%) 

Poor 
(n=78, 
68%) 

Age (years) 
Median 31
Min - max 25 - 58 
25-30 48 (41,7) 43 5 1.000 48 0.988 14 34 1.000
31-35 39 (33,9) 32 7 39 10 29
36-40 11 (9,6) 9 2 11 5 6
>41 17 (14,8) 14 3 17 8 9
Sex 
Male 24 (20,9) 21 3 0.968 24 0.796 7 17 0.723
Female 91(79,1) 77 14 91 30 61
Duration of Practice (years) 
1-5 years 58 (50,4) 52 6 58 21 37
6-10 years 33 (28,7) 26 7 0.999 33 0.953 7 26 0.996
>10 year 24 (20,9) 20 4 24 9 15
Region of PHCs 
Arcamanik 15 (13) 12 3 15 5 10
Bojonagara 18 (15,7) 14 4 18 5 13
Cibeunying 22 (19,1) 16 6 22 3 19
Gedebage 1 (0,9) 1 - 0.990 1 1.000 - 1 1.000
Karees 16 (13,9) 14 2 16 7 9
Kordon 8 (6,9) 7 1 8 3 5
Tegalega 21 (18,3) 20 1 21 5 16
Ujungberung 14 (12,2) 14 - 14 9 5

Table 2. Overview of Knowledge Scores, Attitudes and Practices of General Practitioners regarding Diabetic Retinopathy in Bandung, 2020. 

Variable N=115 
Knowledge’s score 81,67% 
Median (min - max) 83,3% (52,8 - 97,2) 
Good knowledge (≥75%) 98 (85,2%) 
Fair knowledge (50 - 75%) 17 (14,8%) 
Attitude’s score 81,74% 
Median 80 
Min - Max 60 - 100 
Positive attitudes (>50%) 115(100%) 
Practice’s score 33,48% 
Median (min - max) 33 (0 - 83) 
Good practices (≥50%) 37 (32%) 
Poor practices (<50%) 78 (68%) 

Table 3. General Practitioner's response based on the Knowledge regarding Diabetic Retinopathy in Bandung, 2020. 

No Knowledge Questions 
Response (n=115) 

Right (%) Wrong (%) 
1 DM vascular complications 88.1% 11.9% 
2 Factors that aggravating DR 85.4% 14.6% 
3 Detection of DR in DM type 2 79.1% 20.9% 
4 Detection of DR in DM type 1 20.9% 79.1% 
5 Detection of DR in DM with pregnancy 80.9% 19.1% 
6 Symptoms of diabetic retinopathy in DM patients 70.4% 29.6% 
7 Retinal changes observed in fundoscopy 67.8% 32.2% 

8 
Routine control of eye funduscopic examination of DM patients 

without DR 
51.3% 48.7%

9 Prevention of complications of DR 97.8% 2.2% 
10 Management of DR 90.4% 9.6% 

DM: Diabetes Mellitus; DR: Diabetic Retinopathy 
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Table 4. General Practitioner's Response Based on Attitude Regarding Diabetic Retinopathy in Bandung, 2020. 

Attitudes Questions 
Strongly 
disagree 

Disagree Neutral Agree 
Strongly 

agree 
All diabetic patients must be referred to 
ophthalmologist 

2 (1, 7%) 10 (8, 7%) 20 (17, 4%) 25 (21, 7%) 58 (50, 4%) 

Even though diabetes is controlled, patients still have 
to do routine eye examinations 

0 (0%) 2 (1, 7%) 2 (1, 7%) 33 (28, 7%) 78 (67, 8%) 

If the doctor has told the diabetic patient to come for 
routine follow-up, the patient will come 

0 (0%) 6 (5, 2%) 26 (22, 6%) 35 (30, 4%) 48 (41, 7%) 

If diabetes is treated early, blindness due to diabetic 
retinopathy can be prevented 

0 (0%) 0 (0%) 5 (4, 3%) 13 (11, 3%) 97 (84, 3%) 

Funduscopic examination by a non-ophthalmologist 
can help detect diabetic retinopathy 

5 (4,35) 4 (3, 5%) 21 (18, 3%) 30 (26, 1%) 55 (47, 8%) 

Eye examination only needed when vision is affected 52 (45, 2%) 38 (33%) 18 (15, 7%) 4 (3, 5%) 3 (2, 6%) 
Funduscopic examination should be done by 
Ophthalmologist only 

30 (26, 1%) 46 (40%) 28 (24, 3%) 6 (5, 2%) 5 (4, 3%) 

Ophthalmology training in medical school adequately 
equips the GP to manage patients with eye complaints 

16 (13, 9%) 31 (27%) 29 (25, 2%) 21 (18, 3%) 18 (15, 7%) 

Table 5. General Practitioner's Response Based on Practices regarding Diabetic Retinopathy in Bandung, 2020. 

No Practices Questions Yes No 

1 Do you test the vision of your diabetic patient 
70 45

60.9% 39.1% 

2 Do you examine the fundus (retina) of your diabetic patient 
8 107

7.0% 93.0% 

3 Do you refer diabetic patients for eye examination 
98 17

85.2% 14.8% 

4 Do you always have access to an ophthalmoscope at your workplace 
17 98

14.8% 85.2% 

5 Have you ever tried to do a fundus examination on your diabetic patient for the past six months 
5 110

4.3% 95.7% 

6 Did you attend any seminars/training on diabetic and diabetic retinopathy in the past year 
33 82

28,7% 71.3% 

Graph 1. Frequency of general practitioners examine visual acuity and fundus of diabetic patients. 

Barriers mentioned in this study were limited facilities and 
infrastructures (59%) such as the unavailability of 
fundoscopic equipment, no mydriatics eye drops, and 
inadequate space for eye examination. As many 15% of GPs 
said they did not have confidence to do an eye fundoscopy 
examination. Sixteen GPs (14%) mentioned the obstacles 
from patients who did not want to be referred, rarely routine 

control, and patient's economic problems. Some GPs (9%) 
mentioned the limitations of the limited time of examination, 
and 3% GPs mentioned the referral limitation by the National 
Health Insurance (Badan Penyelenggara Jaminan Sosial/ 
BPJS kesehatan) being an obstacle of referral to 
ophthalmologists (Graph 2). 
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Graph 2. Barriers for Early Detection of DR in PHCs 

Table 6 shows statistical analysis of the Spearman correlation 
test between knowledges and practices obtained correlation 
coefficient R = 0.178, the significance value or p-value = 
0.057. R value for the value of the correlation of attitudes and 
practices = -0.009; p- value = 0.927. It was concluded that 
there was no statistically significant correlation between 
knowledges and practices variables and between attitudes and 
GPs practices regarding diabetic retinopathy. 

Table 6. Correlation Analysis Table Knowledge and attitudes towards 
general practitioner behavior regarding diabetic retinopathy in Bandung, 
2020. 

Variable Correlation R P-Value

Knowledges - 
Practices 
Correlation 

Spearman 0.178 0.057

Attitudes - 
Practices 
Correlation 

Spearman -0.009 0.927

Significance value p <0.05.R: correlation coefficient 

DISCUSSIONS 

In this study 85.2% of GPs had a good level of knowledges 
regarding diabetic retinopathy. This is parallel with research 
by Pradhan in Nigeria stating 100% of GPs know diabetes can 
cause vision impairment. But contrary to the results of the 
Khandekar study in Oman obtained a good level of 
knowledge in 33% of GPs, Abu-amara with 54.3% results, 
and Ghosh in West Bengal, India stated that only 22% of GPs 
had good knowledges about diabetic retinopathy. A good 
level of general practitioner knowledges in this study can be 
caused by the majority of general practitioners with young age 
groups, and short working hours or short time spans since 
graduation from medical education, so that general 
practitioner respondents still remember lessons during 
medical education. [7,10,12,14,15]. 

All general practitioners (100%) in this study have positive 
attitudes. The majority of GPs agrees that all diabetic patients 
should be referred to an ophthalmologist (72.1%), routine eye 
examinations not only if there are visual complaints (78.2%), 

and eye funduscopic examinations by non-ophthalmologists 
can help reduce vision problems due to diabetes (73.9%). This 
is parallel with study by Abdulsalam stated that 81.9% of GPs 
disagreed if eye examinations were not the duties of GPs and 
choose to refer. In this study all GPs have positive attitudes 
towards the detection of diabetic retinopathy in diabetic 
patients who are expected to be able to increase the 
effectiveness and efficiency of the early detection program of 
DR. [10,12,16-18.] 

Good level of practices in this study was obtained only in 32% 
of general practitioners. The majority of GPs (93%) in this 
study had never done an eye funduscopic examination and 
85.2% preferred to refer patients for eye examinations. 
Niyonsavye [19] and Akun [20] stated that only 4.9% and 
36% of GPs had ophthalmoscope access at their workplace. 
In this study a lower result was found, with only 14.8% of 
GPs having ophthalmoscope access at their workplace. 

Poor practices of visual acuity examination and eye 
funduscopic examination in this study was due to inadequate 
facilities and infrastructures, such as the unavailability of an 
ophthalmoscope, Snellen chart, or adequate room for eye 
examination, so that the majority of GPs choose to refer 
patients if they had vision complaints. General practitioners 
in this study who had ophthalmoscope access and performed 
an eye fundoscopic examination, were not able to assess the 
details of the retina well. This can also be influenced by the 
unavailability of eye drops for pupil dilation at the PHCs and 
the lack of doctor's confidence in observing the eye fundus 
with an ophthalmoscope because it is not a routine 
examination done by the GPs. The chronic disease prevention 
program (Program Penanggulangan Penyakit 
Kronis/PROLANIS) at the PHCs is not always led by GPs, 
can be led by paramedics, so that general practitioners with 
good knowledges and attitudes can have poor practice 
regarding DR because they are not involved in the program. 
Other barriers to early detection of DR in PHCs such as 
patients who refuse to be examined or referred, as well as 
limited time of examination and limitation of the BPJS 
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referral system that limited to a maximum of 15% of the total 
number of patients for a month [21,22]. 

Study on the knowledges, attitudes, and practices of general 
practitioners regarding diabetic retinopathy is widely carried 
out in various countries, but study with measurement of 
correlations between variables is still limited. In Al-Ghamdi's 
[23] study in Taif, there was a significant correlation between
knowledges and practices. In Al-Ghamdi's [23] research, one-
third of GPs in the study had attended additional training in
diabetes and DR, while the majority of GPs in this study did
not attended seminars/trainings on DR, this could affect the
level of knowledge. In this study it was concluded that there
was no statistically significant correlation between
knowledge and practices, and between attitudes and general
practitioner practices towards diabetic retinopathy. Other
factors besides knowledge and attitudes that are not analyzed
further in this study can influence the level of practices
[16,17,23].

The strengths of this research compared to previous KAP 
researches on diabetic retinopathy were the correlation 
analysis and the proportion of knowledges, attitudes, and 
behavior categories measured in this study. Most previous 
studies were descriptive studies without analyzing the 
relationships between variables. Conclusions drawn from 
previous studies must also be done with caution given the 
inclusion criteria, unequal study sites, assessment methods, 
and questionnaire questions that have some differences 
[7,9,11,12,14,19,20]. 

A limitation of this study is that although the minimum 
number of samples needed for the correlation test was 
sufficient, not all general practitioners in the PHCs in the city 
of Bandung participated in this study. This research was 
conducted to coincide with the COVID-19 pandemic 
conditions, so that the Puskesmas General Practitioners were 
focused on examining and management of COVID-19, so this 
caused a lack of response to this study. This study did not 
analyze other internal and external factors that could 
influence the behavior of GPs towards diabetic retinopathy. 

CONCLUSIONS 

In this study, there was no statistically significant correlation 
between knowledges and practices, and between attitudes and 
practices of general practitioners in primary health centers in 
Bandung regarding diabetic retinopathy. Other factors beyond 
knowledges and attitudes that can influence practices need to 
be further evaluated. The confidence of general practitioners 
in PHCs needs to be improved in various early detection 
activities for diabetic retinopathy. Monitoring and inspection 
of facilities for examination according to the minimum 
standards in primary level health centers needs to be done by 
the PHCs and the City Health Office of Bandung. 
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