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Background and Aim: Controlling the risk factors was the most effective strategy to prevent diabetic retinopathy (DR). This study aimed to 
recognize the risk factors of DR, and explores whether the effect of those factors is modified by diabetes mellitus (DM) duration.
Methods: A total of 1058 DM patients with information about DR assessment were included. DR was measured by a complete 
ophthalmic examination and was classified as having one or more distinct microaneurysms in the eyes. Data from the lab and clinical 
factors were gathered. Multivariate logistic analysis was used to examine the risk factors, and the best-fitting model was selected by 
a backward stepwise based on A1C.
Results: In the current study, 274 (25.9%) patients developed DR. In the entire subjects, baseline age, the level of C-peptide, and 
urinary creatinine were all presented as protective effects of DR, whose odds ratios (ORs) and 95% confidence intervals (CIs) were 
0.79 (0.62, 0.99), 0.75 (0.61, 0.91), and 0.70 (0.52, 0.93), respectively. Conversely, systolic pressure (SBP), urinary albumin, and 
BUN/Cr ratio were the important risk factors for DR with ORs (95% CIs) 1.21 (1.01, 1.46), 1.55 (1.30, 1.84), and 1.33 (1.11, 1.59), 
respectively. In stratification analysis, females with higher SBP would be more likely to develop DR in the short-duration group, while 
C-peptide and urinary creatinine showed protective effects in the long-duration group. BUN/Cr ratio all presented as a risk factor, with 
ORs 1.38 (p = 0.041) and 1.33 (p = 0.014) in short- and long-duration groups, respectively.
Conclusion: Although renal functions presented a significant association with DR in all DM patients, the risk factors of DR varied 
widely in different disease-duration subjects. Target strategies to prevent DR should be put forward individually, considering the 
patient’s DM duration. Improving the BUN/Cr ratio may be beneficial to delaying DR.
Keywords: diabetic retinopathy, clinical factors, C-peptide, BUN/Cr ratio, risk factors analyses

Introduction
In persons of working age, diabetic retinopathy (DR), a frequent microvascular consequence of diabetes, is the main factor 
contributing to irreversible vision loss. According to a global meta-analysis, diabetic retinopathy has been identified in close to 
one-third of diabetic individuals. It has been hypothesized that diabetic retinopathy is associated with a higher risk of systemic 
vascular problems, such as peripheral neuropathy, cardiovascular events, and nephropathy, all of which lower quality of life. 
Therefore, it is helpful to anticipate the state of diabetic retinopathy in a clinic by studying related risk factors.1,2

Numerous epidemiological researches, including a number of cross-sectional studies or cohort studies, have revealed 
the risk factors of diabetic retinopathy and attempted to prevent and treat the condition.3,4 Epidemiological information 
on diabetic retinopathy in the Chinese population is, however, still very scant, and the risk factors for the condition vary 
depending on the study’s design, grading criteria, and population sample. Numerous risk factors, such as a history of 
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diabetes, high levels of glycosylated hemoglobin A1c (HbA1c), hyperglycemia, dyslipidemia, hypertension, and obesity, 
have been linked to the development of diabetic retinopathy.5,6

In China, the prevalence of diabetes mellitus (DM) has significantly increased over decades, creating a serious health 
issue.7,8 It has been projected that 12% of individuals have DM, and almost half of the adults have a state of pre-diabetes 
in China. As a major complication of DM, patients with DM usually develop diabetic retinopathy (DR). It was 
acknowledged as one of the major causes of vision loss and blindness.7,9,10 A high prevalence of DR among adults 
has been found in epidemiological studies (varying from 11.9% to 43.1%), individuals with DM, and this would further 
increase the risk of cardiovascular diseases and diabetic nephropathy.11–15 The lack of early diagnosis and effective 
therapies targeting DR is mainly responsible for the problem. These suggest that to prevent DR, it is vital to investigate 
the risk factors for DR and present focused prevention solutions.

Using data from China, Sweden, and America, the relationship between DR and various risk factors in individuals 
with DM was explored in previous observational studies.7,11,12,15–18 Some of these researches focused on clinical factors, 
such as body mass index (BMI) and systolic blood pressure (SBP).7,17–19 Diabetes duration is a significant risk factor for 
DM. Well, there are different risk factors between long and short diabetes duration. Several types of research studies have 
shown that risk factors were controversial. However, the results of these studies were still controversial, especially in 
terms of the duration of DM. Patients with different DM durations may be affected by various risk factors, widely.15–18 

Other studies have reported that diabetic nephropathy was expressively linked with DR in patients with type 2 diabetes 
mellitus. However, the pathophysiology linking these two microvascular problems has not yet been thoroughly demon
strated. The literature that explored the associations between BUN/Cr and DR was still limited.20,21 In the present study, 
we hypothesized that kidney functions may significantly influence the DR, and the duration of DM would modify the 
effects of selected risk factors.

Using data from patients who were enrolled in the standardized metabolic management center (MMC) management. 
This study aimed to find various risk factors of DR, including demographic variables, body measurement indicators, and 
laboratory data, and explore whether the effects of these selected risk factors were discrepant between different duration 
of DM groups.

Materials and Methods
Study Population
By using the data obtained from patients who were enrolled in the standardized metabolic management center (MMC) 
management at Jinan Central Hospital Affiliated with Shandong First Medical University from 1 July 2020 to 
30 December 2021. The following respondents were excluded from the study: (1) patients who were older than 75 or 
life expectancy shorter than 5 years; (2) patients with infection, liver disease, or progression or exacerbation of kidney 
disease; (3) patients having type 1 diabetes or any other types of diabetes. In this current study, 1127 patients with DM 
were enrolled. In these subjects, individuals without assessment of DR (n = 69) were excluded. Finally, 1058 DM 
patients (621 males with a mean age of 58.8 years at baseline) were included in the present study. The risk factors and the 
diagnosis of DR were examined at the first visit.

Data Collection
At the baseline and follow-up visits, data collection was carried out at local community clinics by trained study staff 
following a standard methodology. Trained interviewers distributed a questionnaire that asked questions on demographic 
details, lifestyle factors (such as drinking and smoking), family history, and medical history. Body mass index (BMI) was 
computed by dividing weight in kilograms by height in meters squared after height, and body weight were measured per 
a recognized technique.22 After an overnight fast of at least 10 hours, each participant conducted an oral glucose 
tolerance test. Blood samples were taken at 0 and 2 hours during the test. Under a strict quality control procedure, fasting 
and 2-hour plasma glucose concentrations were determined locally using a glucose oxidase or hexokinase technique 
within 2 hours of blood sample collection. High-performance liquid chromatography was used to determine the HbA1c in 
venous blood samples. Only fasting plasma glucose and HbA1c were tested in individuals with self-reported diabetes. An 
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automatic biochemical analyzer was used to measure the levels of fasting plasma glucose, two-hour plasma glucose, 
serum total cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, and triglycerides. The 
ALT measured by IFCC, AST, UA, and BUN was measured by chemistry colorimetry, and GTT was measured by 
enzymatic colorimetry. Thyroid function was measured by the method of chemiluminescence. Cr was measured by 
enzymic method. Hcy was measured by enzymatic cycling methods.

Outcome
All patients got a thorough ophthalmic examination that included measuring intraocular pressure, visual acuity, examin
ing the anterior segment with a slit lamp, and examining the fundus with direct and indirect ophthalmoscopy following 
dilation. Microaneurysm, dot-and-blot hemorrhages, hard exudates, cotton-wool spots, venous beading, intra-retinal 
microvascular abnormalities, retinal new vessels, vitreous hemorrhage, fibrous proliferation, tractional retinal detach
ments, or prior laser therapy were all used to identify and classify DR.23 Any DR had to have at least one distinct 
microaneurysm in either one or both of the eyes.

Statistical Methods
The distributions of diabetic retinopathy rate across the quantile of C-peptide and BUN/Cr ratio were described by bar 
charts. Multivariate logistic regression models were used to explore the risk factors of diabetic retinopathy. The important 
variables were selected using backward stepwise regression based on AIC. Once the best-fitting model was selected, we 
used it to predict the rate of diabetic retinopathy, and its performance of prediction was presented using Receiver 
Operating Characteristic (ROC) and Area Under the Curve (AUC). Furthermore, we defined long duration as their 
diabetes mellitus duration of more than 130 months (50th of the subjects) and divided the participants into subgroups. 
Stratification analyses were used to explore the different effects of selected variables in subgroups.

Individual characteristics were described and grouped by diabetic retinopathy. Variables were described using mean 
(SD), median [IQR] and n (%), as appropriate. Differences in these variables were assessed by a 2-sample t-test, 
Wilcoxon rank-sum test and chi-square test or Fisher exact test, as appropriate. All analyses were performed using 
R version 4.0.4. Hypothesis tests were 2-sided, and we considered p <0.05 as statistically significant.

Results
Table 1 shows baseline characteristics of the study variables by the diabetic retinopathy. Compared with the non-diabetic 
retinopathy group, those who developed diabetic retinopathy were more likely to be elders with higher baseline SBP, Cr, 
BUN, HbA1c, and urine protein, and their baseline C-peptide, Hb, RBC, HCT and urine Cr were lower than the non- 
diabetic retinopathy group.

DBP; Diastolic Blood pressure, SBP; Systolic blood pressure, HR; Heart Rate, BMI; Body mass index, WC; White 
blood cells, HC; Hematocrit; DM; Diabetes Mellitus, CVD; Cardiovascular diseases, HbA1c; Glycated hemoglobin, Hb; 
Hemoglobin, RBC; Red blood cells, WBC; White blood cells, PLT; Platelets, HCT; Hematocrit, MCV; Mean corpuscular 
volume, MCH; Mean Corpuscular Hemoglobin, MPV; Mean platelet volume ALT; Alanine transaminase, ALP; Alkaline 
phosphatase, AST; Aspartate aminotransferase, Gamma-glutamyl transferase, ALB; Albumin blood, BUN; Blood Urea 
Nitrogen, CR; Creatinine, UA; Urine analysis, TG; Triglycerides level, TC; Total count, HDL; High-density lipoproteins, 
HDL; High-density lipoproteins, FT3; free triiodothyronine, FT4; free thyroxine, STSH; Thyroid stimulating hormones, 
UCR; Urea and creatinine concentration, Upro; Urine protein quantitative, Hcy; Homocysteine, RJ: Right-carotid artery 
intima-media thickness, LJ: left-carotid artery intima-media thickness.

A continuous variable’s mean (SD) or median (IQR) values are displayed. Variables with a categorical nature are 
shown as n (%). Body mass index, or BMI;

Figure 1 showed the distribution of the diabetic retinopathy rate grouped by quantiles of DM duration. As compared 
with the quantile 4 group, the incidence of DR was significantly higher in the quantile 4 group.

Figure 2 showed the distribution of the diabetic retinopathy rate grouped by quantiles of C-peptide. Compared with 
the quantile 4 group, the diabetic retinopathy rate was significantly higher in the quantile 1 group. While the distribution 
of the diabetic retinopathy rate grouped by quantiles of the BUN/Cr ratio was shown in Figure 3. Compared with the 
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quantile 1 group, individuals in the quantile 4 group were more likely to develop diabetic retinopathy, and these results 
remained consistent in males and females.

Table 2 presented standardized odds ratios (ORs) and 95% CIs between study variables and diabetic retinopathy. The 
results showed that age, level of C-peptide, HCT, and urine Cr were protective factors with the ORs 0.79 (0.62, 0.99), 
0.75 (0.61, 0.91), 0.64 (0.52, 0.78), and 0.70 (0.52, 0.93), respectively. Inversely, SBP, diabetes mellitus duration, BUN/ 
Cr ratio, urine protein and the thickness of the right-carotid artery were considered as risk factors with ORs 1.21 (1.01, 

Table 1 The Baseline Characteristics of Participants by Diabetic Retinopathy

Variable Normal Diabetic Retinopathy P value

N 784 274
Male, n (%) 464 (59.2) 157 (57.3) 0.635

Age, ys 57.9 (12.0) 60.7 (9.1) <0.001

DBP 79.3 (11.4) 78.0 (12.7) 0.118
SBP 133.4 (19.5) 138.9 (22.1) <0.001

HR 82.1 (12.9) 82.4 (12.8) 0.746

BMI 25.0 (3.6) 24.9 (4.5) 0.785
WC 93.4 (10.3) 93.4 (10.8) 0.989

HC 100.2 (7.6) 99.8 (8.3) 0.470
DM duration, month 97.0 [31.0, 187.0] 193.0 [125.5, 256.3] <0.001

CVD, n (%) 172 (21.9) 76 (27.7) 0.062

Glucose 7.69 [6.16, 10.14] 8.18 [6.28, 10.72] 0.086
Insulin 63.45 [36.82, 102.95] 51.48 [27.31, 99.25] 0.005

C-peptide 0.70 [0.50, 0.94] 0.57 [0.36, 0.82] <0.001

HbA1c 8.44 (2.10) 8.83 (1.93) 0.007
Hb 140.8 (17.1) 130.3 (20.3) <0.001

RBC 4.64 (0.54) 4.31 (0.67) <0.001

WBC 6.63 (2.01) 6.71 (2.01) 0.578
PLT 2181 [1831, 2591] 2231 [1838, 2588] 0.659

HCT 41.8 (4.8) 38.7 (5.8) <0.001

MCV 90.4 (4.9) 89.9 (5.2) 0.160
MCH 30.4 (2.1) 30.2 (2.0) 0.258

MPV 10.16 (1.04) 10.11 (1.16) 0.481

ALT 17.0 [13.0, 25.1] 13.8 [10.5, 18.8] <0.001
ALP 17.0 [14.3, 21.3] 15.5 [13.3, 19.3] <0.001

AST 76.0 [63.0, 90.0] 77.0 [62.0, 92.0] 0.953

YGT 22.7 [16.0, 33.0] 18.0 [13.4, 26.0] <0.001
ALB 44.2 [41.4, 47.0] 41.5 [38.4, 44.9] <0.001

BUN 5.40 [4.40, 6.49] 6.20 [4.90, 8.28] <0.001

Cr 67.0 [57.0, 80.0] 71.0 [59.0, 88.0] 0.001
UA 303 [248, 355] 316 [259, 373] 0.029

TG 1.50 [1.05, 2.14] 1.29 [0.94, 1.88] 0.004

TC 4.55 (1.09) 4.59 (1.35) 0.608
HDL 1.16 (0.32) 1.19 (0.34) 0.218

LDL 2.54 (0.83) 2.58 (1.02) 0.509

fT3 4.52 (1.61) 4.15 (0.87) <0.001
fT4 16.9 (4.4) 17.0 (3.2) 0.902

sTSH 2.16 [1.47, 3.10] 1.92 [1.31, 3.30] 0.187

UCr 6.70 [4.20, 10.40] 4.90 [3.30, 7.32] <0.001
UPro 11.45 [5.23, 31.62] 43.90 [10.60, 400.0] <0.001

Hcy 11.57 [9.85, 13.48] 11.27 [9.84, 13.38] 0.358

RJ 1.6 [1.1, 2.3] 2.0 [1.5, 2.5] <0.001
LJ 1.7 [1.2, 2.2] 2.0 [1.6, 2.5] <0.001
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1.46), 1.74 (1.42, 2.13), 1.33 (1.11, 1.59), 1.55 (1.30, 1.84), and 1.30 (1.08, 1.57), respectively. The ROC and AUC of the 
rate of diabetic retinopathy prediction model were shown in Figure 4. It presented that AUC is equal to 0.786, which 
means that the effect of prediction is well.

SBP; Systolic blood pressure, DM; Diabetes Mellitus, HCT; Hematocrit, BUN/Cr; Blood Urea Nitrogen/creatinine, 
UCr; Urea and creatinine concentration, UPr; Urine protein quantitative, RJ; Right-carotid artery intima-media thickness.

Figure 1 Rate of diabetic retinopathy in diabetes patients, across different categories of diabetes mellitus duration.

Figure 2 Rate of diabetic retinopathy in the diabetes patients, across different categories of C-peptide group.
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The diabetes mellitus duration was usually considered a major risk factor of diabetic retinopathy. We further defined long 
duration as diabetes mellitus duration of more than 130 months, and stratification analyses were used to explore the different 
effects of the selected variables on diabetic retinopathy in different subgroups. Table 3 presented the different effects in short- 
duration patients and long-duration patients. In the short-duration group, females usually presented a lower rate of diabetic 
retinopathy than males whose OR was 0.39 (0.18, 0.84), and the baseline SBP was a risk factor with OR 1.56 (1.14, 2.15). 
While in those long-duration patients, the effects of gender and SBP were no longer significant. Inversely, the levels of 
C-peptide and urine Cr showed protective effects, with ORs 0.61 (0.47, 0.78) and 0.60 (0.39, 0.89).

Discussion
In the current study, we identified 10 risk factors for DR in patients with DM in China and discovered that the impact of 
diverse risk variables on DR varied greatly in groups with various levels of diabetes mellitus duration. Kidney functions 
should be given more consideration in all DM patients as they were strongly connected with DR in both long-duration 
and short-duration individuals with DM. Notably, in short-duration patients and long-duration patients, respectively, the 

Figure 3 Rate of diabetic retinopathy in the diabetes patients, across different categories of BUN/Cr group.

Table 2 Odds Ratios and 95% CI of the Diabetic Retinopathy

Variables Std OR (95% CI) Std Estimate Std Error P value

Female 0.73 (0.48, 1.10) −0.32 0.210 0.132

Age 0.79 (0.62, 0.99) −0.24 0.118 0.042
SBP 1.21 (1.01, 1.46) 0.19 0.093 0.039

DM duration 1.74 (1.42, 2.13) 0.55 0.102 <0.001

C-peptide 0.75 (0.61, 0.91) −0.29 0.102 0.004
HCT 0.64 (0.52, 0.78) −0.45 0.103 <0.001

BUN/Cr 1.33 (1.11, 1.59) 0.28 0.090 0.002

UCr 0.70 (0.52, 0.93) −0.35 0.150 0.020
UPro 1.55 (1.30, 1.84) 0.44 0.089 <0.001

RJ 1.30 (1.08, 1.57) 0.26 0.095 0.006
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effects of SBP and C-peptide on DR were found. This would support the idea of target prevention of DR in people with 
DM. Additionally, a prediction model with respectable prediction performance was created utilizing these chosen risk 
factors. Our findings suggest that, in order to prevent DR in DM patients, renal functioning should be given more 
thought. DR prevention techniques that are specific to the different stages of DM patients should be promoted.

In this research, the occurrence of DR in those with DM was 25.9%, and the study variables were expressively 
discrepant in the DR groups, as compared with those without DR. Previous studies, using data from China, have reported 
that the occurrence of DR was high in DM patients, with the prevalence ranging from 11.9% to 43.1%,11–13 which was in 
line with our result. Furthermore, the results of univariate analyses showed that those developed DR were more likely 
elders with higher baseline SBP, HBA1c and urine protein, longer duration of DM, and with lower C-peptide and urine 
creatinine, compared with those without DR. Previous studies have explored the relationship between DR and various 
risk factors.11–13,24–26 Trott et al reported that SBP and obesity would cause DR,24 while Rajalakshmi et al proved that 
HBA1c was an important risk factor for pre-diabetes,25 which was consistent with our current study. Besides these 
widely reported risk factors, we also discovered that kidney functions, such as urine protein and urine creatinine, were 

Figure 4 The diabetic retinopathy prediction model’s receiver operating characteristic curve and area under the curve.

Table 3 Influence Factor of the Diabetic Retinopathy by Diabetes Mellitus Duration

Variables Less than 130 Months More than 130 Months

OR (95% CI) P value OR (95% CI) P value

Female 0.39 (0.18, 0.84) 0.018 0.89 (0.54, 1.47) 0.650
Age 0.79 (0.56, 1.10) 0.161 0.87 (0.61, 1.22) 0.405

SBP 1.56 (1.14, 2.15) 0.006 1.03 (0.82, 1.30) 0.790

C-peptide 1.05 (0.75, 1.41) 0.776 0.61 (0.47, 0.78) <0.001
HCT 0.52 (0.36, 0.74) <0.001 0.67 (0.52, 0.85) 0.002

BUN/Cr 1.38 (1.01, 1.87) 0.041 1.33 (1.06, 1.67) 0.014

UCr 0.72 (0.46, 1.07) 0.139 0.60 (0.39, 0.89) 0.015
UPro 1.62 (1.19, 2.19) 0.002 1.57 (1.26, 1.96) <0.001

RJ 1.50 (1.05, 2.14) 0.025 1.24 (0.99, 1.57) 0.056

International Journal of General Medicine 2023:16                                                                             https://doi.org/10.2147/IJGM.S420983                                                                                                                                                                                                                       

DovePress                                                                                                                       
4033

Dovepress                                                                                                                                                                 Li et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


significantly associated with DR in DM patients. To our knowledge, this literature was still limited, especially in Chinese 
patients.

According to epidemiological data, there are currently 3.82 billion people worldwide who have been diagnosed with 
diabetes, of whom 1.26 billion have diabetic retinopathy and about 370 million have serious complications that pose 
a threat to their vision. This is a significant burden on the world’s health-care system and has a negative impact on 
patients’ daily activities and quality of life.27,28 The majority of diabetic chronic microvascular consequences include 
renal and retinal vascular impairment, which might hasten the development of cardiovascular disease.29,30 Therefore, 
identifying additional risk factors for diabetic retinopathy is crucial. Age, plasma glucose, blood lipids, blood pressure, 
HbA1c, and obesity are risk factors for diabetic retinopathy, according to earlier research.31,32

Notably, the results of univariate analyses may be affected by various confounders. We then established multivariate 
models to explore the risk factors of DR and used a backward stepwise regression strategy to select the best-fitting 
model. Our current study selected 10 important factors, including gender, baseline age, SBP, the duration of DM, 
C-peptide, HCT, BUN/Cr ratio, the thickness of the right carotid, and urine protein and creatinine. Qian et al have 
illustrated that males would more likely develop DR, compared with females.33 However, in the current study, gender 
was not expressively associated with DR. It may be caused by different study samples. Baseline SBP and the duration of 
DM were widely reported as major risk factors of DR in previous research.24–26,33,34 Liu et al demonstrated that higher 
SBP would cause DR, with OR and 95% CI 1.44 (1.19, 1.76).35 However, Hua et al discovered that those who developed 
DR were usually males, with a longer duration of DM, compared with those non-DR patients.34 These findings were 
consistent with the current research. However, a prior study found that DR risk factors included baseline age.36 In our 
study, baseline age was analyzed in univariate analyses as a risk factor and, conversely, in multivariate models as 
a protective factor. The interaction of the study’s factors may be to blame for this. Hua et al used univariate analysis to 
simply look at the relationship between age and DR, ignoring the influence of covariates.22

In the current study, C-peptide was found as a protective factor in our study, which was in line with previous 
reviews.36 The C-peptide was generally considered as an indicator of pancreas islet functions.36 Our result supported that 
individuals with DM should control the functions of the pancreas islet to prevent DR, and C-peptide may be a wonderful 
indicator to be monitored.36 Furthermore, HCT was considered as a protective factor, whose OR and 95 CI was 0.64 
(0.52, 0.78) and was similar to a previous study.37 Besides these above, our current study also focused on the relationship 
between kidney functions and DR. We found urine protein was a risk factor for DR, while urine creatinine could prevent 
the DR, inversely. Previous research has demonstrated that DR patients would usually combine with kidney 
diseases.14,38,39 The DR would injure the blood vessel structure and further cause kidney diseases.14 However, the 
studies which explored the influence of kidney functions on DR were still limited, especially in terms of Chinese patients. 
Wang et al reported that diabetic kidney disease may present a risk effect on DR, and this effect was modified by 
anemia.38 Hwang et al using data from Korea has illustrated that the urine albumin-to-creatinine ratio was correlated with 
DR.40 However, this evidence would not be sufficient according to the results generated by univariate analyses, which 
could not control the effects of confounders, and they did not focus on urine protein and urine creatinine, separately.40 

Our results provided evidence that the effects of urine protein and creatinine were opposite, and individuals with DM 
should control kidney functions to prevent DR.

In our study, we found another stable and readily available indicator of renal impairment, BUN/Cr. BUN/Cr ratio is 
used to assess prerenal azotemia, acute tubular necrosis and dehydration, with a threshold of 20. Our study showed that 
the prevalence of DR increased gradually with the increase of the BUN/Cr ratio. This has not been seen in previous 
reports. Before significant renal impairment, an elevated BUN/Cr ratio represents a state of water deficiency in the body. 
Water deficiency may lead to relative retinal vascular hypoperfusion. Enrico’s study showed that there is an association 
between choroidal capillary hypoperfusion and photoreceptors in non-proliferative diabetic retinopathy.41

Furthermore, we carried out a stratification analysis to explore the different effects of selected variables in different 
DM duration groups. We discovered that SBP may affect individuals with a short duration of DM, while the protective 
effect of C-peptide may only act on those with long disease duration. Previous studies recognized the duration of DM as 
an important risk factor of DR.42–44 However, these researchers only treated the duration of DM as a continuous variable, 
ignoring its modifiable effect on other variables. Even the same variable, like SBP, may cause different effects in 
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disparate sub-groups. Our study investigated the controllable impact of DM duration on other variables and offered 
support for China’s targeted DR prevention. Due to their variable risk factors, DM patients may be split into different 
disease-duration sub-groups. Furthermore, both the short-duration and long-duration groups consistently showed a strong 
association between renal functions and DR, suggesting that DM patients should focus more on enhancing kidney 
functions to prevent DR.

There exist some strengths in the present study. Firstly, the current study is a large sample size research with 
comprehensive measurements. It allows us to explore the risk factors of DM, especially in terms of kidney functions. 
Secondly, using stratification analysis, we demonstrate that the effects of selected variables on DR are different in the 
short-duration group and long-duration group, which could provide evidence on the strategies of prevention DR. On the 
other hand, some limitations should be acknowledged. Firstly, our study was a single-center design within Chinese DM 
patients, which would reduce the generalization of the results. Moreover, the influences of unobserved confounders were 
unavoidable in observational studies. Although we have adjusted the confounders as possible as we can, there may still 
exist other variables that affected the results. Our results could provide evidence on target prevention strategies of DR. 
Further researches need to carry out a randomized clinical trial to verify the results. Finally, the missing data may disturb 
the results we discovered. The vitamins may also affect the occurrence of DR in patients with DM. However, our data on 
vitamin variables miss severely. Further studies need to consider the effects of vitamins, comprehensively.

Conclusions
In this study, we assessed the risk factors for DR in people with diabetes and discovered that different variables may 
have an impact on individuals with varying DM durations. It’s particularly crucial to consider each patient with DM’s 
DR prevention. Women with short-duration DM should manage their blood pressure, while women with long-duration 
DM may benefit from preventing DR by monitoring their C-peptide levels. Additionally, the BUN/Cr ratio would 
affect all DM patients, suggesting that glomerular filtration functions should receive more attention to prevent DR. 
The aim DR prevention techniques should be presented on an individual basis, taking into account the patients’ DM 
duration. Enhancing glomerular filtration capabilities may help postpone DR. Our findings might help with specialized 
DR prevention initiatives. The following study must undertake a randomized clinical trial to verify the results. Last 
but not least, the absence of data can invalidate our conclusions. The vitamins might affect DR in people with 
diabetes.
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