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Abstract
● AIM: To investigate the pooled prevalence of diabetic 
retinopathy (DR), proliferative DR (PDR) and nonproliferative 
DR (NPDR) in Asian type 2 diabetes mellitus (T2DM) 
patients.
● METHODS: We performed a systematic search online 
search using PubMed, EMBASE, Web of Science, the 
Cochrane Library, and China WeiPu Library to identify 
eligible studies that reported the prevalence of DR, PDR 
and NPDR in Asian T2DM patients. Effect size (ES) with 
95% confidence interval (CI) was used to evaluate the 
prevalence of DR, PDR and NPDR in Asian T2DM patients, 
respectively.
● RESULTS: There were 41 references and 48 995 T2DM 
patients involved in this study. The prevalence of DR, 
PDR, and NPDR was 28%, 6%, and 27% in T2DM patients, 
respectively; while the prevalence of PDR and NPDR in 
DR patients was 17% and 83%, respectively. Subgroup 
analysis showed that prevalence of DR in T2DM patients 
from Singaporean, Indian, South Korean, Malaysian, 
Asian, and Chinese was 33%, 42%, 16%, 35%, 21% and 
25%, respectively. In T2DM patients with NPDR from 
Indian, South Korean, Malaysian, Asian, Chinese, higher 
prevalence was found than that in PDR patients (45% vs 
17%, 13% vs 3%, 30% vs 5%, 23% vs 2% and 22% vs 3%), 
as well as in DR patients (74% vs 26%, 81% vs 19%, 86% 
vs 14%, 92% vs 8% and 85% vs 15%). The prevalence of 
PDR in T2DM from India was higher than patients from 

other locations of Asia, and the same results were also 
observed in NPDR patients. 
● CONCLUSION: In either T2DM Asian patients or DR 
patients, NPDR is more common than PDR. Based on our 
results, we should pay more attention to NPDR screening and 
management in T2DM patients, and we also recommend 
suitable interventions to prevent its progression.
● KEYWORDS: prevalence; proliferative diabetic retinopathy; 
nonproliferative diabetic retinopathy; Asian; type 2 diabetes 
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INTRODUCTION

T ype 2 diabetes mellitus (T2DM) is now considered as a 
growing world-wide health concern[1]. Nearly 180 million 

adults were reported to suffer from diabetes in 1980. The 
number of T2DM increased to 422 million in 2014[1], which 
is expected to be more than 552 million in 2030[2]. Several 
related complications have been observed in T2DM, such as 
diabetic nephropathy[3], diabetic cardiovascular diseases[4] and 
diabetic retinopathy (DR)[5]. Among these complications, DR 
is a common one and is classified as a microvascular damage 
disease, which includes two subtypes: nonproliferative diabetic 
retinopathy (NPDR) and proliferative diabetic retinopathy 
(PDR)[6]. DR is a leading cause of blindness in working-
age adults with T2DM. According to statistics, once T2DM 
patients are diagnosed as DR, it will progress to vision threaten 
stage in approximately 11% patients every year, making DR a 
public health challenge[7].
It is believed that optimal screening strategies for DR in T2DM 
is necessary to public health due to its disastrous outcomes. 
Therefore, it is crucial to explore the prevalence of DR as 
well as PDR and NPDR in T2DM patients to provide further 
evidence for screening strategies. However, the prevalence of 
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DR and PDR in different researches remains controversial. In 
Huang et al’s[8] research, the prevalence of DR in Singaporean, 
Indian and Chinese populations was 36.88%, 36.47% and 
30.30%, respectively, and the prevalence of PDR was 27.72%, 
25.82% and 26.57%, respectively, which was inconsistent 
with Thomas et al’s[9] study, who reported that the prevalence 
of PDR in South Africa was 6.6%. In Stolk et al’s[10] study, 
the prevalence of DR in Caucasian, Chinese and South Asian 
populations was 31.3%, 49.4% and 46.0% respectively, and 
the prevalence of PDR in Caucasian, Chinese and South Asian 
population was 1.2%, 3.5% and 1.7%, respectively.
Previous Meta-analyses have been performed to explore 
the prevalence of DR, PDR and NPDR in Iran and Chinese 
populations; however, these results were also conflicting[11-12]. 
Maroufizadeh et al[12] recruited thirty-one studies involving 
23 729 patients with type 1 and 2 diabetes. Their results 
showed that the prevalence of DR, NPDR and PDR in 
Iranian diabetic patients were 41.9% (95%CI: 35.6-48.2), 
32.2% (95%CI: 28.7-35.8), and 13.2% (95%CI: 8.3-18.1), 
respectively. In Liu et al’s[11] study, the prevalence of DR, 
NPDR and PDR in the pooled general population was 1.3% 
(95%CI: 0.5%-3.2%), 1.1% (95%CI: 0.6%-2.1%), and 0.1% 
(95%CI: 0.1%-0.3%), respectively, but was 23% (95%CI: 
17.8%-29.2%), 19.1% (95%CI: 13.6%-26.3%), and 2.8% 
(95%CI: 1.9%-4.2%) in the diabetic group. Due to this 
conflicting result of Meta-analysis and the fact that no Meta-
analysis and sub-analysis has been performed to detect this 
issue in other Asian countries, we performed this systematic 
review and Meta-analysis to investigate the pooled prevalence 
of DR, PDR and NPDR in Asian T2DM patients. 
MATERIALS AND METHODS
Literature Search A systematic online search was conducted 
to find out all the eligible studies that reported the prevalence 
of DR, NPDR and PDR in Asian populations. Databases 
including ‘PubMed’, ‘EMBASE’, ‘Web of Science’, ‘Cochrane 
Library’ and ‘China WeiPu Library’ were searched. The 
following search terms were used to identify all the relevant 
studies: (‘prevalence’ OR ‘incidence’) AND (‘diabetic 
retinopathy’ OR ‘nonproliferative diabetic retinopathy’ OR 
‘proliferative diabetic retinopathy’ OR ‘DR’ OR ‘PDR’ OR 
‘NPDR’). Then, studies were screened according to their study 
populations. There were no language and date restrictions in 
our searching procedure. The reference lists of the recruited 
studies, reviews or conference reports were also searched. 
Furthermore, the reviews and comments were also searched. 
All the analyses involved in our study were based on previous 
published studies, thus no ethical approval and patient consent 
are required.
Inclusion and Exclusion Criteria  The inclusion criteria were 
as follows: 1) studies with prevalence estimates of DR, PDR 

and NPDR, including the numbers of DR, PDR, NPDR and 
T2DM; 2) study populations in Asian countries. The exclusion 
criteria were as follows: 1) intervention or treatment studies; 
2) no usable data reported; 3) duplicated studies. In addition, 
studies that reported the prevalence of DR, PDR and NPDR in 
T1DM were also excluded. The progress for study inclusion is 
shown in Figure 1.
Data Extraction  Two authors extracted the general 
information and data in each study according to the inclusion 
and exclusion criteria, and a consensus was reached by 
discussion. If there was any disagreement, a third author 
would extract them, which was solved by consensus. Data 
were extracted using a standard form. The following data 
were collected: author, publish year, ethnicity, age, number 
of T2DM, DR, NPDR and PDR, and the total sample size. 
We also contacted the corresponding authors if there were 
incomplete data in recruited studies. 
Quality Assessment  Newcastle Ottawa Quality Assessment 
Scale (NOQAS)[13] was used to assess the quality of all studies 
including non-randomized case controlled studies.
Data Synthesis  Effect size (ES) with 95%CI was assessed 
to analyze the pooled prevalence of DR, PDR and NPDR 
in T2DM populations. The prevalence of PDR and NPDR 
in DR populations were also performed. Subgroup analysis 
according to the ethnicity of populations was also performed. 
The heterogeneity of included studies was examined by 
a Chi-squared-based Q statistical test and quantified by I2 
metric value. If I2 value was more than 50% or P<0.10, ES 
was pooled by the random effect model; otherwise, the fixed 
effect model was used. Sensitivity analysis was performed to 
assess the impact of each study on the combined effect of the 

Figure 1 Flow chart showing the process of selection.
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present Meta-analysis. Stata 12.0 software (StataCorp, College 
Station, TX, USA) was used, and a P<0.05 was considered as 
statistically significant.
RESULTS
Study Selection and Characteristics  A total of 41 studies 
were finally included in our study (Figure 1). Of 6 studies were 
performed in Asian populations[14-19]; 4 studies were conducted 
in Singaporean group[8,20-23]; 7 studies were conducted 
in Indian group[23-28]; 2 studies were performed in South 
Korean group[29-30]; 2 studies were conducted in Malaysian 
populations[14,31] and 20 studies were performed in Chinese 
group[19,32-50]. And 10 studies reported the numbers of DR and 
DM[8,14-15,17,21-23,35,46], while 31 studies reported the numbers 
of DR, PDR, NPDR and DM[10,16,19,24-34,36-37,39-45,47-49,51-52]. The 
general characteristics of included studies were shown in Table 1.
Quality Assessment  The quality assessments of studies 
are shown in Table 2, and we considered that the quality of 

each study was relatively high. In our study, 5 researches 
s c o r e d  9  p o i n t s [ 7 , 1 9 , 2 4 , 3 0 , 4 3 ] ;  2 7  s t u d i e s  s c o r e d  8
points[8,10,14,16-19,22-23,25-26,28,31-35,37,40-43,46,48-49]; 9 researches scored 7 
points[15,17,28-29,36,38-39,45,51].
Meta-analysis Results  Overall, the prevalence of DR in 
Asian T2DM patients was 28% (95%CI: 24%-33%). Subgroup 
analysis showed that the prevalence of DR in Singaporean, 
Indian, South Korean, Malaysian, Asian and Chinese 
populations was 33% (95%CI: 31%-35%), 42% (95%CI: 
23%-60%), 16% (95%CI: 13%-20%), 35% (95%CI: 33%-38%), 
21% (95%CI: 11%-30%), and 25% (95%CI: 19%-31%), 
respectively, as indicated in Table 3 and Figure 2.
In the overall Asian populations, the prevalence of PDR in 
DM patients was 6% (95%CI: 5%-7%). Our results also 
showed that the prevalence of PDR in Indian, South Korean, 
Malaysian, Asian and Chinese populations was 17% (95%CI: 
8%-26%), 3% (95%CI: 0-6%), 5% (95%CI: 3%-6%), 2% 

Figure 2 Forest plot of prevalence of DR in Singaporean, Indian, South Korean, Malaysian, Asian and Chinese populations.
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(95%CI: 0-4%) and 3% (95%CI: 2%-4%), respectively 
(Table 3).
The prevalence of NPDR in Asian T2DM patients was 27% 
(95%CI: 17%-38%). As to the prevalence of NPDR in various 

regions, our study showed that the prevalence of NPDR 
in Indian, South Korean, Malaysian, Asian and Chinese 
populations was 45% (95%CI: 13%-78%), 13% (95%CI: 7%-
20%), 30% (95%CI: 27%-33%), 23% (95%CI: 2%-43%), 

Table 1 The general characteristics of included studies

Author Publish 
Year Ethnicity Age (y) DM 

(n)
DR (n) Sample 

(n)PDR NPDR Total
Wong et al 2016 Singaporean CKD+/-: 57.3/68.3 2251 NR NR 453 9434
Huang et al 2015 Singaporean 40-80 2376 NR NR 805 10033
Sabanayagam et al 2015 Singaporean NR 13170 NR NR 4111 13170
Pradeepa et al 2015 Indian >20 1723 203 215 418 1723
Rooney et al 2015 Singaporean >40 2278 NR NR 800 2278
Rajalakshmi et al 2014 Indian DR+/-:38.1±9.1/28.0±7.8 300 14 65 79 300
Cheema et al 2012 Indian NR 1720 582 260 842 1720
Zheng et al 2012 Indian >40 1065 246 819 1201 3174
Zheng et al 2012 Indian >40 610 124 423 547 1893
Kim et al 2011 South Korean >40 1298 17 217 234 1298
Huang et al 2010 Malaysian 40-80 768 NR NR 272 768
An et al 2009 South Korean 59±10 562 25 56 81 562
Pan et al 2008 Asian 18-80 8561 NR NR 1199 8561
Wong et al 2008 Malaysian 40-79 757 37 228 265 3261
Stolk et al 2008 Asian 65.7±6.1 785 24 358 382 785
Rema et al 2004 Indian DR+/-: 54±11; 52±11 6 110 116 590 590
Kumaramanickavel et al 2001 Indian DR+/-: 61; 60 34 66 100 207 207
Chang et al 2000 Chinese >40 67 133 200 1333 11478
Dowse et al 1998 Asian DR+/-: 54.6; 51.8 2 108 110 746 746
Das et al 1994 Asian >40 22 NR NR 5 165
Hu et al 1991 Chinese 25-74 423 10 119 129 110660
He et al 1997 Chinese >30 534 2 88 90 29938
Li et al 1998 Chinese >15 216 NR NR 67 11618
Wang et al 2001 Chinese ≥25 326 7 30 37 1438
Zhou et al 2006 Chinese 44-87 535 23 123 146 43762
Liang et al 2006 Chinese >18 356 38 NR NR 10723
Xie et al 2009 Chinese >40 434 12 273 285 4391
Liu et al 2009 Chinese 14-82 137 0 17 17 1534
Shu et al 2010 Chinese ≥25 689 74 107 181 16330
Xin et al 2010 Chinese >35 114 2 25 27 1293
Teng et al 2010 Chinese >50 NR 7 49 56 5053
Dong et al 2010 Chinese >18 554 18 76 94 5753
Ynag et al 2010 Chinese 35-80 381 18 69 87 3381
Wang et al 2010 Chinese >15 2632 NR NR 986 57500
Ye et al 2010 Chinese >20 1046 30 71 101 11723
Wang et al 2011 Chinese >30 368 20 145 165 6830
Li et al 2011 Chinese ≥40 445 6 124 130 4167
Pang et al 2011 Chinese >15 799 1 74 75 3259
Das et al 1994 Asian ≥40 173 NR NR 23 173
Raymond et al 2009 Asian ≥30 421 12 33 45 421
Dowse et al 1998 Chinese DR+/-: 54.6; 51.8 57 2 23 25 57

PDR: Proliferative diabetic retinopathy; NPDR: Nonproliferative diabetic retinopathy; DR: Diabetic retinopathy; DM: Diabetes mellitus; 
CKD+/-: Patients with/without CKD; DR+/-: Patients with/without DR. 
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22% (95%CI: 16%-27%), respectively, as shown in Table 3.
Regarding to the prevalence of PDR in DR patients, our 
study indicated that the prevalence of PDR overall Asian DR 
patients, Indian, South Korean, Malaysian, Asian and Chinese 
populations was 17% (95%CI: 13%-22%), 26% (95%CI: 17%-
36%), 19% (95%CI: -5%-42%), 14% (95%CI: 10%-18%), 8% 
(95%CI: 1%-14%), and 15% (95%CI: 10%-20%), respectively 
(Table 3 and Figure 3).
Furthermore, NPDR was more common than PDR in either 
overall Asian DR patients, Indian, South Korean, Malaysian, 
Asian or Chinese populations as our pooled analysis and 
subgroup analysis showed that the prevalence of NPDR was 
83% (95%CI: 78%-87%), 74% (95%CI: 64%-83%), 81% 

(95%CI: 58%-105%), 86% (95%CI: 82%-90%), 92% (95%CI: 
86%-99%), 85% (95%CI: 80%-90%), respectively.
Sensitivity Analysis and Publication Bias  In addition, we 
performed the sensitivity analysis. The previous results were 
not affected by omission of any studies, suggesting that the 
results were relatively stable. Otherwise, we did not perform 
the publication bias due to the insufficient data.
DISCUSSION
DR is a leading complication of diabetes mellitus (DM), 
affecting over 130 million people worldwide[53]. Therefore, 
how to prevent the progression of DR and treat this devastating 
complication remains a challenge for ophthalmologists[54]. 
DR is considered as an indicator of systemic diabetic 
microvascular complications, and also a crucial indicator of 
the impact of diabetes on patients[12]. It is well acknowledged 
that accurate prevalence of DR including PDR and NPDR 
in T2DM patients could be used for guiding public health 
education and managing the clinical aspects of this disease 
in a favorable way[55]. However, the prevalence of DR, PDR 
and NPDR in T2DM patients from various regions reported in 
several studies remains conflicting[16,21,26]. In addition, results 
from two previous Meta-analyses[11-12] were also controversial, 
suggesting that an updated Meta-analysis is necessary to 
provide ophthalmologists with more evidence to treat this 
disease. To the best of our knowledges, this systematic review 
and Meta-analysis was the first study that investigated the 
prevalence of DR, PDR and NPDR in the Asian T2DM 
patients. 
In our study, a total of 41 studies were finally included 
according to our inclusion and exclusion criteria. Our results 
showed that pooled prevalence of DR in Asian T2DM patients 
was 28%, which was consistent with several studies[22,24,56]. 
In Tan et al’s study[56], they recruited 2877 DM patients of 
Malay, Indian, and Chinese ethnicity aged 40 years older, 
living in Singapore. Their results indicated that the overall 
age-standardized prevalence (95%CI) was 28.2% (25.9%-
30.6%) for any DR, which was consistent with our study, 
further suggesting that DR was a common complication 
among DM patients. Besides, according to our and Tan et al’s 
study[56], more attention should be paid to DR prevention in the 
follow-up time if the patient was diagnosed as DM. However, 
controversial results were observed in other studies[15,26,30]. In 
An et al[30] and Pan et al[15]’s study, the prevalence of DR in 
T2DM was smaller than that in our study; while Cheema et 
al[26] reported that almost 49% of T2DM patients suffered from 
DR. In our opinion, several factors might be contributed to 
this difference. First, different sample size might be a primary 
contributor. Our study included 41 studies involving 17 336 
DR and 48 995 DM individuals, which made our results more 
credible than these studies. Second, we conducted this pooled 

Table 2 The quality assessment according to the Newcastle 
Ottawa Quality Assessment Scale (NOQAS) of each study

Study Year Selection Comparability Exposure Total 
score

Wong et al 2016 4 2 3 9
Huang et al 2015 3 2 3 8
Sabanayagam et al 2015 3 2 3 8
Pradeepa et al 2015 4 2 3 9
Rooney et al 2015 3 2 3 8
Rajalakshmi et al 2014 3 2 3 8
Cheema et al 2012 3 2 3 8
Zheng et al 2012 3 2 3 8
Zheng et al 2012 3 2 2 7
Kim et al 2011 3 2 2 7
Huang et al 2010 3 2 3 8
An et al 2009 4 2 3 9
Pan et al 2008 3 2 2 7
Wong et al 2008 3 2 3 8
Stolk et al 2008 3 2 3 8
Rema et al 2004 3 2 2 7
Kumaramanickavel et al 2001 3 2 3 8
Chang et al 2000 3 2 3 8
Dowse et al 1998 3 2 3 8
Das et al 1994 3 2 2 7
Hu et al 1991 3 2 3 8
He et al 1997 3 2 3 8
Li et al 1998 3 2 3 8
Wang et al 2001 3 2 2 7
Zhou et al 2006 3 2 3 8
Liang et al 2006 3 2 2 7
Xie et al 2009 3 2 2 7
Liu et al 2009 3 2 3 8
Shu et al 2010 3 2 3 8
Xin et al 2010 4 2 2 8
Teng et al 2010 4 2 3 9
Dong et al 2010 4 2 2 8
Ynag et al 2010 3 2 3 7
Wang et al 2010 3 2 3 8
Ye et al 2010 3 2 3 8
Wang et al 2011 4 2 2 8
Li et al 2011 3 2 3 8
Pang et al 2011 4 2 2 8
Das et al 1994 3 2 3 8
Raymond et al 2009 4 2 2 8
Dowse et al 1998 4 2 3 9
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analysis, in which data in various studies were used, which 
might lead to the change of distribution of DR in T2DM 
patients. Besides, different follow-up time, various inclusion 
and exclusion criteria and measurement errors could also 
explain the difference between our results and An et al[30], Pan 
et al[15] and Cheema et al[26]’s study. Furthermore, our results 
were also different from Maroufizadeh et al[12] and Liu et al[11]’s 
Meta-analysis. In their study, the prevalence of DR in DM 
patients was 41.9% and 23%, respectively. In Maroufizadeh 
et al’s study[12], thirty-one studies involving 23 729 patients 
with type 1 and 2 diabetes were included; and Liu et al[11] only 
recruited nineteen studies. Therefore, the numbers of included 
studies and the total sample size might be the most important 
factor for the difference between our results and theirs. 
Besides, Maroufizadeh et al[12] reported the prevalence of DR 
in both type 1 and 2 diabetes patients; therefore, it is easy 
for us to understand this discrepancy. Therefore, our results 
were more credible than previous single-center studies and 
Meta-analysis, which could be used for guiding public health 
education and managing the clinical aspects of this disease in a 
favorable way.

Regarding prevalence of PDR and NPDR, our Meta-analysis 
showed the prevalence of PDR and NPDR was 6% and 27% in 
Asian T2DM, and 17% and 83% in DR patients, respectively. 
Our results indicated that NPDR was more common than PDR 
in both T2DM and DR populations, suggesting that NPDR 
screening should be paid more attention compared with PDR 
screening. In addition, our results also verified that NPDR 
was the early stage in DR progression. NPDR screening and 
suitable intervention should be applied if possible in T2DM 
patients[57]. Furthermore, our results were also consistent 
with two previous studies with numerous sample size[31,56]. 
Tan et al[56] conducted a survey recruiting 2877 individuals, 
which showed prevalence of PDR and NPDR was 3.75% 
and 24.41%, respectively, further verifying the importance 
of NPDR screening in T2DM patients. Besides, different 
prevalence of PDR and NPDR in T2DM were reported 
in some other studies, though their study also indicated 
higher prevalence of NPDR in T2DM[24,26]. Dissimilarity of 
ophthalmologic definitions, examination methodologies and 
specific population might contribute to this difference. Our 
study was more credible than Cheema et al[26] and Pradeepa 

Figure 3 Forest plot of prevalence of PDR in Indian, South Korean, Malaysian, Asian and Chinese populations.
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et al[24]’s study as they only performed the analysis in Indian 
populations; while our study was multi-ethnic. Furthermore, 
although two previous Meta-analyses[11-12] showed the same 
results as ours, their studies only focus on the prevalence PDR 
and NPDR in T2DM patients, while we performed analyses in 
both T2DM and DR patients. Therefore, based on our results 
and previous studies, we recommend that NPDR screening is 
essential in T2DM to prevent its progression into severe stage 
(PDR)[57].

We also performed a subgroup analysis to explore whether 
the prevalence of DR, PDR and NPDR in T2DM is different 
among various origins. Our subgroup analysis showed that the 
prevalence of PDR in Indian patients with T2DM and DR was 
the highest compared with that in Southern Korean, Malaysian, 
Asian and Chinese populations. Meanwhile, some researchers 
held the views that Indian ethnicity was an independent risk 
factor for DR[56], further verifying our results. Therefore, as to 
Indian ophthalmologists, more focus should be paid on Indian 

Table 3 The pooled results of prevalence of DR, PDR and NPDR in patients with DM

Variables Prevalence (ES) 95%CI P value of ES I2 (%) P value of heterogeneity
Prevalence of DR in DM populations
  Overall populations 28% (0.28) 0.24-0.33 <0.001 99.4 <0.001
  Singaporean 33% (0.33) 0.31-0.35 <0.001 84.7 <0.001
  Indian 42% (0.42) 0.23-0.60 <0.001 99.7 <0.001
  South Korean 16% (0.16) 0.13-0.20 <0.001 74.5 0.048
  Malaysian 35% (0.35) 0.33-0.38 <0.001 0.0 0.867
  Asian 21% (0.21) 0.11-0.30 <0.001 98.7 <0.001
  Chinese 25% (0.25) 0.19-0.31 <0.001 98.6 <0.001
 Prevalence of PDR in DM populations
  Overall populations 6% (0.06) 0.05-0.07 <0.001 98.1 <0.001
  Indian 17% (0.17) 0.08-0.26 <0.001 99.2 <0.001
  South Korean 3% (0.03) 0.00-0.06 0.076 91.3 0.001
  Malaysian 5% (0.05) 0.03-0.06 <0.001 - -
  Asian 2% (0.02) 0.00-0.04 0.072 92.5 <0.001
  Chinese 3% (0.03) 0.02-0.04 <0.001 98.1 <0.001
 Prevalence of NPDR in DM populations
  Overall populations 27% (0.27) 0.17-0.38 <0.001 99.8 <0.001
  Indian 45% (0.45) 0.13-0.78 0.006 99.9 <0.001
  South Korean 13% (0.13) 0.07-0.20 <0.001 94.1 <0.001
  Malaysian 30% (0.30) 0.27-0.33 <0.001 - -
  Asian 23% (0.23) 0.02-0.43 0.028 99.4 <0.001
  Chinese 22% (0.22) 0.16-0.27 <0.001 99.8 <0.001
 Prevalence of PDR in DR populations
  Overall populations 17% (0.17) 0.13-0.22 <0.001 97.1 <0.001
  Indian 26% (0.26) 0.17-0.36 <0.001 97.4 <0.001
  South Korean 19% (0.19) 0.05-0.42 0.115 94.8 <0.001
  Malaysian 14% (0.14) 0.10-0.18 <0.001 - -
  Asian 8% (0.08) 0.01-0.14 0.019 88.8 <0.001
  Chinese 15% (0.15) 0.10-0.20 <0.001 93.8 <0.001
Prevalence of NPDR in DR populations
  Overall populations 83% (0.83) 0.78-0.87 <0.001 97.1 <0.001
  Indian 74% (0.74) 0.64-0.83 <0.001 97.4 <0.001
  South Korean 81% (0.81) 0.58-1.05 <0.001 94.8 <0.001
  Malaysian 86% (0.86) 0.82-0.90 <0.001 - -
  Asian 92% (0.92) 0.86-0.99 <0.001 88.8 <0.001
  Chinese 85% (0.85) 0.80-0.90 <0.001 93.8 <0.001

PDR: Proliferative diabetic retinopathy; NPDR: Nonproliferative diabetic retinopathy; DR: Diabetic retinopathy; DM: Diabetes mellitus; T2DM: 
Type 2 diabetes mellitus. Effect size with 95%CI was assessed to analyze the pooled prevalence of DR, PDR and NPDR in T2DM populations. 
P<0.05 was considered as statistically significant.

Prevalence of DR, PDR and NPDR in Asian
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T2DM patients than ophthalmologists from other origins. In 
our views, the different prevalence in various origins might be 
resulted from obesity, urbanization, changes in diet, education 
level of the involved region, increasingly sedentary lifestyles 
and so on[58]. In addition, the characteristics of studies, such as 
different inclusion and exclusion criteria, measurement errors 
and sample size might also contribute to the discrepancy of 
prevalence between different origins. Therefore, improvement 
of education, diet and other factors should also gain enough 
attentions other than regular examinations in T2DM to prevent 
the occurrence of this complication. 
Our study is the first systematic review and Meta-analysis 
that investigated the prevalence of DR, PDR and NPDR in 
T2DM patients in various Asian countries. Although our 
study provided basic evidence for ophthalmologists in DR 
screening, some limitations should be addressed. First, our 
study only focused on the prevalence in Asian DM patients 
due to the insufficient data in other ethnicities. Therefore, 
whether the prevalence of DR, PDR and NPDR in Caucasian 
populations was as high as that in Asian populations remains 
further investigated. Second, the prevalence might be affected 
by other risk factors, such as diet and environment. Due to the 
insufficient data, we could not perform adjusted analysis in our 
study, which is also a limitation. Third, sample size in some 
studies was relatively small, which might also have impacts 
on our pooled results. Therefore, studies with large sample 
size in different ethnicities should be performed to determinate 
the accurate prevalence of DR, PDR and NPDR to provide 
more knowledges to ophthalmologists when they treat T2DM 
patients diagnosed as DR.
In either T2DM Asian patients or DR patients, NPDR was 
more common than PDR. Based on our results, we should pay 
more attention to NPDR screening and management in T2DM 
patients, and we also recommend suitable interventions to 
prevent its progression. In addition, other factors, such as diet 
and environment should also not be ignored. 
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