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ABSTRACT Objective: To explore the relationship between vitamin D deficiency and the risk of Diabetic retinopathy (DR) in pa-
tients with Type 2 diabetes mellitus (T2DM). Methods: Patients with type 2 diabetes mellitus who were hospitalized in the Endocrinology
Department of the Second Affiliated Hospital of Xinjiang Medical University from December 2020 to August 2022 were selected as the
research objects. According to fundus examination, 209 patients were divided into DR Group (n=50) and non-diabetic retinopathy (NDR)
group (n=159). The general data and laboratory examination indexes of patients in each group were compared. Spearman analysis was
used to analyze the correlation between the duration of disease, FBG, HbAIC, 25 (OH)D and DR. Pearson analysis was used to analyze
the correlation between residence (town), vitamin D deficiency, SBP and DR. logistics regression was used to analyze the influencing
factors of DR. The predictive value of vitamin D deficiency, disease duration, FBG, HbA1c and 25(OH)D for DR Were compared among
the groups. Results: The residence (rural), FBG, HbAlc, and course of disease in the DR Group were higher than those in the NDR
group, the 25(OH)D level was lower than that in the NDR group, and the vitamin D deficiency rate in the DR Group was higher than that
in the NDR group, and the differences were statistically significant (P<0.05). Pearson correlation analysis showed that DR Was negatively
correlated with residence (town) (P<0.05), and positively correlated with SBP and vitamin D deficiency (P<0.05). Spearman correlation
analysis showed that DR Was negatively correlated with 25 (OH)D (P<0.05), and positively correlated with course of disease, fasting
blood glucose and glycosylated hemoglobin (P<0.05). Logistic regression analysis showed that vitamin D deficiency, course of disease,
FBG and HbA1c were independent risk factors for DR (P<0.05). The risk of DR In T2DM patients with vitamin D deficiency was 22.019
times higher than that in patients without vitamin D deficiency (OR=22.019, 95%CI 2.119-228.771, P<0.05). Receiver operating charac-
teristic (ROC) curve analysis showed that the duration of diabetes, FBG, HbAlc and 25 (OH)D as combined variables could effectively
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predict DR, and the area under the ROC curve was 0.924. Conclusions: 25 (OH)D is negatively correlated with DR, and vitamin D defi-

ciency may be related to the occurrence of DR In T2DM patients.
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Table 1 Comparison of clinical and laboratory parameters among groups[n(%), (xx s), M(Pas,Ps)]

Factors NDR group DR group xY/FIZ P
Female 59(37.1) 17(34.0)
Gender 0.159 0.690
Male 100(62.9) 33(66.0)
Other 23(14.5) 9(18.0)
Nation 0.366 0.545
Han nationalit 136(85.5) 41(82.0)
Country 29(18.2) 21(42.0)
Domicile 11.800 0.001
Town 130(81.8) 29(58.0)
No 93(58.5) 35(70.0)
History of smoking 2.123 0.145
Yes 66(41.5) 15(30.0)
No 94(59.1) 32(64.0)
History of drinking 0.378 0.538
Yes 65(40.9) 18(36.0)
No 39(24.5) 14(28.0)
Oral antidiabetic drug 0.242 0.623
Yes 120(75.5) 36(72.0)
Insulin +oral No 107(67.3) 26(52.0)
o 3.846 0.050
antidiabetic drug Yes 52(32.7) 24(48.0)
No 54(34.0) 6(12.0)
Hypovitaminosis D 8.965 0.003
Yes 105(66.0) 44(88.0)
Age (year) 54+ 12 57+ 11 1.665 0.198
Disease course (year) 5.88(1,9) 10.84(3,17) 4.349 <<0.001
BMI(kg/m?) 25.55(23.34,27.55) 24.06(22.33,25.8) 1.788 0.074
SBP(mmHg) 128+ 18 134+ 18 4.740 0.031
DBP(mmHg) 76(67,83) 76(71,82) 0.538 0.591
Ca*(mmol/L) 221+ 0.11 2.21%+ 0.09 0.046 0.831
FBG(mmol/L) 7.42(5.62,8.73) 10.66(7.8,13.7) 5.804 <<0.001
HbAlc( %) 8.56(7,10.35) 12.57(9.3,16.7) 6.133 <<0.001
TC(mmol/L) 4.23(3.51,4.81) 4.03(3.44,4.43) 1.618 0.106
TG(mmol/L) 2.23(1.1,2.6) 1.79(1.16,2.12) 0.571 0.568
LDL-C(mmol/L) 2.62+ 0.87 2.56% 1 0.166 0.684
HDL-C(mmol/L) 1.01(0.82,1.2) 1.08(0.83,1.21) 0.676 0.499
ALT(U/L) 23.3(12.8,26.8) 24.3(12.7,29.3) 0.164 0.870
AST(U/L) 20.8(13.4,22.2) 21.8(13.1,23.8) 0.387 0.698
Cr( wmol/L) 69(57,77) 72(59,80) 1.547 0.122
25(0H)D(ng/ml) 18.82(14.52,22.4) 13.51(10.39,16.69) 5772 <0.001
PLT(x 10°L) 237(204,269) 222(179,252) 1.652 0.099
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Table 2 The results of Pearson and Spearman correlation analysis
Factors P

Domicile -0.238* 0.001
Disease course (year) 0.302 <<0.001

Hypovitaminosis D 0.207* 0.003

SBP(mmHg) 0.147* 0.033
FBG(mmol/L) 0.402 <<0.001
HbAlc( % ) 0.425 <<0.001
25(0H)D(ng/ml ) -0.400 <0.001

Note: * is Pearson correlation coefficient, the rest is Spearman correlation coefficient

3 3 3T Logistic @Y34347 DR BHEXE R

Table 3 The binary logistic multiple stepwise regression analysis of DR for its relative factors

B Wold P Exp(B) 95%CL

Domicile -1.300 4.692 0.030 0.272 0.084~0.884

Disease course (year) 0.092 6.466 0.011 1.096 1.021~1.177
Hypovitaminosis D 3.092 6.702 0.010 22.019 2.119~228.771

SBP(mmHg) 0.000 0.000 0.996 1.000 0.973~1.028

FBG(mmol/L) 0.371 16.517 <0.001 1.449 1.212~1.733

HbAlc( %) 0.397 14.800 <0.001 1.487 1.215~1.820

25(OH)D(ng/mL) -0.431 17.489 <<0.001 0.650 0.531~0.795
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Table 4 ROC curve analysis of the predictive value of duration, FBG, HbAlc, 25(OH)D and prediction probability for DR
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