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Objective: To retrospectively review the clinical data of type 2 diabetes mellitus (T2DM) patients hospitalized in Nanchang, China, 
summarized the prevalence of osteoporosis (OP) in T2DM patients in this area, and analyzed related influencing factors.
Methods: The clinical data of hospitalized patients with T2DM were collected retrospectively. According to the results of bone 
mineral density test, the subjects were divided into the normal bone mass group, the osteopenia group, and the OP group. Age, gender, 
educational background, body mass index (BMI), waist-to-hip ratio (WHR), duration of T2DM, glycosylated hemoglobin, serum 
lipids, and complications of T2DM in the three groups were analyzed and compared.
Results: The prevalence of OP in patients with T2DM was 35.77%. There were statistically significant differences in age, gender, BMI, 
WHR, duration of T2DM, educational background, the level of high-density lipoprotein cholesterol (HDL-C), the prevalence of diabetic 
retinopathy (DR), and diabetic peripheral neuropathy among the three groups (P < 0.05). Logistic regression analysis showed that increasing 
age, prolonged duration of T2DM, low BMI, high levels of HDL-C, and complicated DR were risk factors for osteopenia and OP.
Conclusion: The prevalence of OP in T2DM was high. Risk factors for abnormal bone mass in T2DM might be females, advanced 
age, long duration of T2DM, low BMI, high levels of HDL-C, and diabetic microangiopathy.
Keywords: type 2 diabetes mellitus, osteoporosis, risk-factors, prevalence

Introduction
Type 2 diabetes mellitus (T2DM) is a common metabolic disease and its prevalence has been increasing with the aging 
population. The current prevalence rate of T2DM in China is 11.2%.1 Osteoporosis (OP) is also a commonly diagnosed 
metabolic disease in Chinese population over 50 years old, with a prevalence of 20.7% in females and 14.4% in males. The 
prevalence of OP is significantly increased in people over 60 years old, especially in females.2 Many studies have shown that 
patients with T2DM have a higher risk of fracture than non-diabetic population and are more prone to OP.3–9 Moreover, after 
fracture, diabetic patients with OP are prone to develop a series of complications such as pneumonia and bed sores, and even 
death. In the present study, we retrospectively reviewed the clinical data of T2DM patients hospitalized in Nanchang, China, 
aiming to summarize the prevalence of OP in T2DM patients in this area and analyze related influencing factors.

Materials and Methods
General Data
This study was approved by the Ethics Committee of the Nanchang First Hospital, China (Approval code: KY2021072). 
Patients with T2DM hospitalized at the Department of Endocrinology, Nanchang First Hospital, from June 2018 to 
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September 2021 were selected as study subjects. The inclusion criteria were: 1. enrolled subjects met the diagnostic 
criteria for T2DM formulated by the World Health Organization (WHO) in 1999: (1) present with diabetes symptoms 
(ie polyuria, polydipsia, polyphagia, and unexplained weight loss caused by hyperglycemia) plus any one or more of the 
following criteria: (a) Random blood sugar ≥ 11.1 mmol/L or (b) fasting Blood glucose ≥ 7.0 mmol/L or (c) blood 
glucose ≥ 11.1 mmol/L 2 hours after glucose load; 2. aged > or equal to 18–75 years old. The exclusion criteria were 
patients: (1) with type 1 diabetes mellitus (T1DM) and other types of diabetes mellitus; (2) in critical condition or with 
abnormal mental conditions who could not cooperate with the medical history and relevant physical examinations; (3) 
patients that were bedridden, or with serious long-term infections, severe heart, lung, liver, and kidney diseases; (4) long- 
term administration of immunosuppressants or glucocorticoids; (3) bone tumors, hyper- or hypothyroidism, diseases of 
the adrenal glands, gonads, and other diseases affecting bone metabolism.

Research Methods
The subjects were retrospectively investigated, and the actual data (clinical and laboratory) of the subjects were obtained 
from electronic medical records. The following clinical data were collected on the subjects: gender, age, body mass index 
(BMI), duration of T2DM, glycated hemoglobin (HbA1c) (Huizhong MQ-2000PT), serum lipids, fundus photography, 
results of neurogram of both lower limbs, and so on.

According to the diagnostic criteria for OP issued by the WHO in 1994, bone mineral density (BMD) levels in 
premenopausal women and men under 50 years of age were represented by the Z-value. Normal bone mass was 
defined as a Z score of >–2.0, and osteopenia as a Z score of ≤–2.0. BMD levels in postmenopausal women and 
men over 50 years of age were expressed as T-values. Normal bone mass was defined as a T score of ≥–1.0, 
osteopenia as –2.5 < T score <–1.0, and OP as a T score of ≤–2.5.10 Fragility fracture was also included in the 
diagnosis of osteoporosis. In this study, both hip and lumbar were used for T/Z score measurements. The same 
DEXA machine (Hologic Explorer, USA) was used to measure BMD for all patients. Subjects were divided into the 
normal bone mass, osteopenia, and OP groups. The Research Ethics Committee of Nanchang First Hospital 
approved the present study.

Statistical Analysis
SPSS 22.0 software was used for statistical analysis. All continuous variables satisfying the normal distribution were 
expressed as mean ± standard deviation (X ± SD). The t-test was used to compare parameters between two groups, and 
analysis of variance was used to compare parameters among multiple groups. The categorical variables were compared 
by the chi-square test. Risk factors of abnormal bone mass were analyzed by logistic regression. P < 0.05 was considered 
statistically significant.

Results
General Clinical Data
A total of 1697 patients with T2DM were included this study. There were 733 females and 964 males, with an age range 
of 25–75 years. The prevalence of OP was 35.77%, the prevalence of osteopenia was 44.67%, and the prevalence of 
normal bone mass was 19.56%. There existed statistically significant differences in age, gender, BMI, waist-to-hip ratio 
(WHR), duration of T2DM, and educational backgrounds among the three groups (P < 0.05) (Table 1). There were 
statistically significant differences in age, BMI, and WHR among the three groups of female patients (P<0.05) (Table 2). 
There were statistically significant differences in age, BMI, course of disease, and education level among the three groups 
of male patients (P<0.05) (Table 3).

Glucose and Lipid Metabolism in Patients with Different Bone Mass
There were no significant differences in HbA1c, total cholesterol (TC), triglyceride (TG), and low-density lipoprotein 
cholesterol (LDL-C) among patients with different bone mass (P > 0.05). The differences in the levels of high-density 
lipoprotein cholesterol (HDL-C) were statistically significant among the three groups (P < 0.05) (Table 4). There was 
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a statistically significant difference in high-density lipoprotein cholesterol (HDL-C) among the three groups in male 
patients (P<0.05) (Table 5), but not in female patients (Table 6).

Diabetic Complications in Patients with Different Bone Mass
The comparison of diabetic complications among patients with different bone mass groups showed that the 
prevalence of diabetic retinopathy (DR) and diabetic peripheral neuropathy (DPN) were statistically different 
among the three groups of all patients (P < 0.05) (Table 7), male patients (P < 0.05) (Table 8), and female patients 
(P < 0.05) (Table 9).

Table 1 Comparison of Clinical Data Among All Patients

Normal Bone Mass Osteopenia Osteoporosis F or χ2 P

Age 51.89±10.61 58.53±8.80 62.09±7.54 145.291 0.000
Gender (Male %) 237/332(71.4) 496/758(65.4) 231/607(38.1) 138.736 0.000

BMI (kg/m2) 26.50±3.28 24.52±3.25 25.38±3.36 42.740 0.000

WHR 0.94±0.06 0.93±0.07 0.94±0.07 3.685 0.025
Duration of disease (months) 81.52±69.78 104.1±76.85 100.88±78.02 10.709 0.000

Educational background (Below senior high school %) 171/332(51.5) 494/758(65.2) 353/607(58.2) 19.286 0.000

Table 2 Comparison of Clinical Data Among Female Patients

Normal Bone Mass Osteopenia Osteoporosis F or χ2 P

Age 50.69±9.139 60.04±7.405 64.01±6.351 156.802 0.000

BMI (kg/m2) 26.436±3.336 24.58±3.36 25.39±3.316 11.583 0.000
WHR 0.94±0.05 0.92±0.063 0.94±0.07 5.681 0.004

Duration of disease (months) 88.87±73.46 101.91±76.27 100.06±76.91 1.060 0.347

Educational background (Below senior high school %) 47/95(49.5) 160/262(61.1) 229/376(60.9) 4.538 0.103

Table 3 Comparison of Clinical Data Among Male Patients

Normal Bone Mass Osteopenia Osteoporosis F or χ2 P

Age 52.37±11.126 57.73±9.357 58.98±8.265 54.293 0.000

BMI (kg/m2) 26.52±3.259 24.478±3.191 25.35±3.43 31.734 0.000
WHR 0.938±0.06 0.934±0.067 0.936±0.059 0.358 0.699

Duration of disease (months) 78.57±68.185 105.36±77.199 102.23±79.947 21.434 0.000

Educational background (Below senior high school %) 124/237(52.3) 334/496(67.3) 124/231(53.7) 20.809 0.000

Table 4 Comparison of Glucose and Lipid Metabolism Among All Patients

Normal Bone Mass Osteopenia Osteoporosis F P

HbA1c (%) 8.67±2.21 8.98±2.54 8.99±2.39 2.18 0.113
TC (mmol/L) 4.65±1.11 4.75±1.21 4.71±1.20 0.758 0.469

TG (mmol/L) 2.18±1.90 2.03±2.50 1.87±1.77 2.323 0.098

HDL-C (mmol/L) 1.10±0.30 1.19±0.34 1.15±0.28 12.483 0.000
LDL-C (mmol/L) 2.98±0.86 3.06±0.98 3.08±0.99 1.270 0.281
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Factors Influencing Bone Mineral Density in Patients with T2DM
Age, gender, education, duration of T2DM, BMI, HDL-C, the prevalence of DR and DPN were taken as variables and 
introduced into the multiple regression equation. In all patients, compared with those in the normal bone mass group, age, 
educational background, BMI, duration of T2DM, levels of HDL-C, and prevalence of DR were the influencing factors 
of osteopenia. Compared with those in the normal bone mass group, gender, age, BMI, duration of T2DM, levels of 
HDL-C, and prevalence of DR and DPN were the influencing factors of OP (Table 10).

In male patients, compared with those in the normal bone mass group, educational background (below high school), 
age, BMI, HDL-C, and diabetic retinopathy were the influencing factors of osteopenia in male patients. Compared with 
those in the normal bone mass group, age, BMI, HDL-C, diabetic retinopathy, and diabetic peripheral neuropathy were 
the influencing factors of OP (Table 11). In female patients, compared with in the normal bone mass group, age and BMI 

Table 5 Comparison of Glucose and Lipid Metabolism Among Male Patients

Normal Bone Mass Osteopenia Osteoporosis F P

HbA1c(%) 8.63±2.32 8.93±2.53 8.72±2.32 143 0.240
TC (mmol/L) 4.60±1.09 4.76±1.21 4.69±1.26 1.304 0.272

TG (mmol/L) 2.18±2.03 2.04±2.30 2.00±1.93 0.487 0.615

HDL-C (mmol/L) 1.07±0.26 1.19±0.33 1.16±0.30 12.061 0.000
LDL-C (mmol/L) 2.94±0.84 3.07±0.99 3.00±0.99 0.864 0.422

Table 6 Comparison of Glucose and Lipid Metabolism Among Female Patients

Normal Bone Mass Osteopenia Osteoporosis F or χ2 P

HbA1c(%) 8.77±1.94 9.06±2.56 9.16±2.43 1.322 0.516
TC (mmol/L) 4.77±1.16 4.73±1.20 4.72±1.16 0.076 0.927

TG (mmol/L) 2.19±1.57 2.02±2.83 1.80±1.66 1.646 0.194

HDL-C (mmol/L) 1.15±0.37 1.20±0.35 1.14±0.26 2.051 0.129
LDL-C (mmol/L) 3.08±0.90 3.04±0.98 3.13±0.99 0.715 0.490

Table 7 Comparison of Diabetic Complications Among All Patients

Normal Bone Mass Osteopenia Osteoporosis χ2 P

Diabetic retinopathy 145/332(43.7%) 420/758(55.4%) 361/607(59.5%) 21.998 0.000

Diabetic peripheral neuropathy 135/332(40.7%) 358/758(47.2%) 317/607(52.2%) 11.637 0.003

Table 8 Comparison of Diabetic Complications Among Male Patients

Normal Bone Mass Osteopenia Osteoporosis χ2 P

Diabetic retinopathy 105/237(44.3%) 285/496(57.5%) 147/231(63.6%) 18.994 0.000

Diabetic peripheral neuropathy 102/237(43.0%) 265/496(53.4%) 146/231(63.2%) 19.125 0.000

Table 9 Comparison of Diabetic Complications Among Female Patients

Normal Bone Mass Osteopenia Osteoporosis χ2 P

Diabetic retinopathy 40/95(42.1%) 135/262(51.5%) 214/376(56.9%) 7.068 0.029

Diabetic peripheral neuropathy 33/95(34.7%) 93/262(35.5%) 171/376(45.5%) 7.898 0.019
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are the influencing factors of osteopenia. Compared with those in the normal bone mass group, age, BMI, and the 
presence of diabetic retinopathy were the influencing factors of OP (Table 12).

In patients younger than 45 years, compared with those in normal bone mass group, age, BMI, TG, gender are the 
influencing factors of osteopenia (Table 13). In patients between 45 and 60 years, compared with those in the normal 
bone mass group, age, BMI, HDL-C, educational background (below high school), and diabetic peripheral neuropathy 
were the influencing factors of osteopenia. Compared with those in the normal bone mass group, age, BMI, male gender, 
diabetic retinopathy, and diabetic peripheral neuropathy were the influencing factors of OP (Table 14). In patients above 
60 years, compared with the normal bone mass group, BMI, duration of T2DM, gender (male), HDL-C, and diabetic 
retinopathy were the influencing factors of osteopenia. Compared with the normal bone mass group, duration of T2DM, 
gender (male), and diabetic retinopathy were the influencing factors of OP (Table 15).

Table 10 Influencing Factors of Abnormal Bone Mass in All Patients with T2DM

β Wald OR CI P

Osteopenia

Age 0.626 69.750 1.871 1.615~2.167 0.000

Education −0.538 13.964 0.584 0.440~0.774 0.000
BMI −0.516 51.253 0.597 0.518~0.688 0.000

Duration of T2DM 0.204 10.180 1.227 1.082~1.391 0.001
HDL-C 0.221 11.005 1.247 1.095~1.421 0.001

Diabetic retinopathy 0.479 10.629 1.614 1.210~2.152 0.001

Osteoporosis

Gender 1.234 57.382 3.437 2.497~4.730 0.000
Age 0.946 141.310 2.576 2.204~3.011 0.000

BMI −0.324 17.501 0.723 0.621~0.842 0.000

Duration of T2DM 0.179 6.730 1.197 1.045~1.370 0.009
HDL-C 0.150 4.360 1.162 1.009~1.337 0.037

Diabetic retinopathy 0.707 19.824 2.028 1.486~2.768 0.000

Diabetic peripheral neuropathy 0.353 4.845 1.423 1.039~1.948 0.028

Table 11 Influencing Factors of Abnormal Bone Mass in Male Patients with T2DM

β Wald OR CI P

Osteopenia

Education (below high school) 0.579 11.126 1.785 1.270~2.509 0.001
Diabetic retinopathy 0.479 7.561 1.615 1.148~2.273 0.006

Diabetic peripheral neuropathy 0.195 1.238 1.215 0.862~1.713 0.266

Age 0.053 37.197 1.054 1.037~1.073 0.000
BMI −0.170 40.751 0.844 0.801~0.889 0.000

HDL-C 1.064 10.987 2.897 1.544~5.433 0.001

Osteoporosis

Education (below high school) 0.005 0.001 1.005 0.683~1.480 0.978
Diabetic retinopathy 0.710 12.382 2.033 1.369~3.019 0.000

Diabetic peripheral neuropathy 0.573 8.082 1.774 1.195~2.633 0.004

Age 0.067 42.920 1.069 1.048~1.091 0.000
BMI −0.088 8.803 0.916 0.864~0.971 0.003

Education (below high school) 0.921 6.572 2.511 1.242~5.078 0.010
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Discussion
T2DM and OP are the most common metabolic diseases in middle-aged and older adults, and the prevalence of OP in 
patients with T2DM is significantly higher than in those without T2DM.11 In the present study, the prevalence of OP in 
patients with T2DM was 35.77%, which was slightly lower than 37.8% in the meta-analysis by Si.12

Age and gender were risk factors for OP, which was consistent with previous studies.13–17 This might be due to the 
decreased physical activity with age, decreased calcium absorption in the gut, and decreased synthesis of 1.25-(OH)2D3 
in the kidneys.18 The relative and secondary increase in parathyroid hormones may result in a decreased bone turnover 
rate. Meanwhile, bone absorption will be affected due to the depletion of ovarian follicles in postmenopausal women and 
the decline in levels of sex hormones. Increased microRNA-151a-3p levels in postmenopausal women promote osteoclast 
differentiation and affect BMD through targeting SOCS5 and activating the JAK2/STAT3 signaling pathways.19,20

With a longer duration of T2DM, patients are at an increased risk of developing bone mass abnormalities. In patients 
with T2DM, insulin function gradually declines with prolonged disease duration, and long-term insulin deficiency can 

Table 12 Influencing Factors of Abnormal Bone Mass in Female Patients with T2DM

β Wald OR CI P

Osteopenia

Age 0.143 60.420 1.154 1.113~1.197 0.000

BMI −0.139 10.315 0.870 0.800~0.947 0.001
WHR −2.177 0.811 0.113 0.001~12.942 0.368

Diabetic retinopathy 0.392 1.885 1.481 0.846~2.593 0.170
Diabetic peripheral neuropathy −0.222 0.542 0.801 0.443~1.446 0.461

Osteoporosis

Age 0.224 125.445 1.251 1.203~1.301 0.000

BMI −0.085 3.880 0.918 0.844~1.000 0.049
WHR 0.191 0.006 1.211 0.011~138.631 0.937

Diabetic retinopathy 0.615 4.434 1.849 1.043~3.278 0.035

Diabetic peripheral neuropathy 0.089 0.087 1.093 0.603~1.982 0.769

Table 13 Influencing Factors of Abnormal Bone Mass in T2DM Patients Younger Than 45 Years

β Wald OR CI P

Osteopenia

Age 0.112 5.548 1.119 1.019~1.228 0.019
BMI −0.236 10.611 0.790 0.685~0.910 0.001

Duration of T2DM 0.005 3.801 1.005 1.000~1.010 0.051

TG (mmol/L) 0.294 5.076 1.342 1.039~1.733 0.024
Gender (Male) 1.478 7.101 4.386 1.479~13.010 0.008

Osteoporosis

Age 0.136 3.043 1.146 0.983~1.335 0.081

BMI 0.010 0.009 1.010 0.819~1.246 0.922
Duration of T2DM 0.005 1.711 1.005 0.998~1.012 0.191

TG (mmol/L) −0.538 1.605 0.584 0.254~1.342 0.205

Gender (Male) 2.119 3.749 8.322 0.974~71.087 0.053
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lead to continuous hyperglycemia and decreased bone turnover, affecting osteoclast activity and promoting bone 
resorption.21,22

It was suggested in the present study that BMI might be a protective factor of bone tissue. Several studies23 suggest that 
bone mineral density increases with increased BMI, which correlates with fracture risk reduction.24 On the one hand, when 
BMI increases, it can increase the bearing capacity of bone, increase the mechanical stress on bones, and promote bone 
formation. On the other hand, people with high BMI have higher body fat content, which may be converted into fat-related 

Table 14 Influencing Factors of Abnormal Bone Mass in T2DM Patients Between 45 and 60 Years

β Wald OR CI P

Osteopenia

Age 0.125 25.816 1.133 1.080~1.189 0.000

BMI −0.163 27.571 0.850 0.800~0.903 0.000
Gender (male) −0.178 0.660 0.837 0.545~1.285 0.416

Education (below high school) 0.725 12.035 2.066 1.371~3.112 0.001
TG (mmol/L) −0.004 0.008 0.996 0.911~1.089 0.931

HDL-C (mmol/L) 0.873 6.540 2.393 1.226~4.670 0.011

Diabetic retinopathy 0.363 2.980 1.438 0.952~2.172 0.084
Diabetic peripheral neuropathy −0.012 0.003 0.988 0.648~1.508 0.957

Osteoporosis

Age 0.157 30.652 1.171 1.107~1.238 0.000

BMI −0.105 9.241 0.900 0.841~0.963 0.002
Gender (male) −0.610 6.373 0.543 0.338~0.872 0.012

Education (below high school) 0.072 0.095 1.075 0.679~1.701 0.757

TG (mmol/L) −0.047 0.728 0.954 0.857~1.063 0.394
HDL-C (mmol/L) 0.667 2.947 1.949 0.910~4.176 0.086

Diabetic retinopathy 0.761 9.844 2.140 1.331~3.443 0.002

Diabetic peripheral neuropathy 0.496 4.234 1.643 1.024~2.635 0.040

Table 15 Influencing Factors of Abnormal Bone Mass in T2DM Patients Above 60 Years

β Wald OR CI P

Osteopenia

BMI −0.146 15.105 0.864 0.803~0.930 0.000
Duration of T2DM 0.005 6.607 1.005 1.001~1.008 0.010

Gender (male) −0.690 5.654 0.502 0.284~0.886 0.017

TG (mmol/L) −0.034 0.546 0.966 0.883~1.058 0.460
HDL-C (mmol/L) 1.021 5.049 2.775 1.139~6.761 0.025

Diabetic retinopathy 0.596 5.480 1.814 1.102~2.987 0.019

Osteoporosis

BMI −0.060 2.603 0.942 0.875~1.013 0.107
Duration of T2DM 0.004 4.533 1.004 1.000~1.008 0.033

Gender (male) −2.109 53.896 0.121 0.069~0.213 0.000

TG (mmol/L) −0.099 3.140 0.906 0.813~1.011 0.076
HDL-C (mmol/L) 0.325 0.474 1.384 0.549~3.494 0.491

Diabetic retinopathy 0.705 7.449 2.024 1.220~3.357 0.006
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hormones, such as vitamin D, estrogen, androgen, etc. through the secretion of adipokines, such as leptin, adiponectin, and 
Tumor Necrosis Factor (TNF), and affect bone metabolism by inflammatory factors that increase bone resorption.13,23

High HDL-C levels are correlated with abnormal bone mass. Ahmed et al25 found that low HDL-C levels had 
a protective effect on bone mass. A meta-analysis of 12,395 subjects26 also showed that HDL-C could be used as an 
indicator to predict osteopenia, OP, and even fractures. With the increase of HDL-C, the risk of OP also increases. 
A study on the differentiation of mesenchymal stem cells showed27 that specific hydroxyl sterols could stimulate the 
osteogenic differentiation of mesenchymal stem cells, while HDL-C could clear the hydroxyl sterols from peripheral 
tissues, suggesting that high HDL-C levels might not be conducive to osteogenic differentiation, but the specific 
mechanism is still unclear.

At present, many studies consider diabetic microangiopathy as a risk factor for OP.28,29 Diabetic microangiopathy (ie 
diabetic retinopathy and diabetic peripheral neuropathy) is also considered a risk factor for abnormal bone mass. Chronic 
hyperglycemia and oxidative stress in diabetic patients lead to the accumulation of advanced glycation end products 
(AGEs), stimulation of the production of inflammatory factors, changes of the vascular endothelial growth factor signal 
transduction, and affect bone metabolism.30,31 It has been reported that the peripheral nervous system in patients with 
T2DM regulates bone metabolism through the influence of local neurotransmitters on bone cells and neuromodulation 
supplied by bone vessels.32 Since DPN may result in loss of coordination, balance, and walking problems,33 low physical 
activity or lack of activity is common in patients with DPN, especially in those with painful DPN,34 which ultimately 
leads to decreased bone mass and bone mineral density.

In this study, we presented the analysis results of related risk factors for male and female patients, respectively, and 
for patients at different ages, respectively. This is the strengths of the present study. However, there were still some 
limitations in this study. First, we did not analyze the correlations between various metabolic indicators and bone mass in 
these patients. Future investigations are needed to explore the potential relationships between these parameters. Secondly, 
no further analysis considering post-menopausal status as a confounding factor was performed when analyzing the 
gender difference among different groups. Thirdly, as this was a retrospective study, other T2DM- and OP-related 
parameters (ie fasting blood glucose levels, insulin levels, insulin sensitivity, glucose tolerance, and vitamin D), socio-
economic data (ie calcium consumption status, exercise habits, smoking status, and daily alcohol consumption), and 
complications (ie diabetic nephropathy, diabetic foot, and diabetic peripheral vascular disease) were not available for all 
patients. Lastly, all patients included in this study were hospitalized T2dM patients and most of them were admitted due 
to poor blood sugar control. It might explain why there was no significant difference in the HbA1c levels among groups 
with different bone mass.

In conclusion, the prevalence of OP in T2DM was high. Risk factors for abnormal bone mass in T2DM were females, 
advanced age, long duration of T2DM, low BMI, high levels of HDL-C, and diabetic microangiopathy. Therefore, in the 
clinical treatment of patients with the above risk factors, it might be necessary to strengthen BMD screening, with early 
bone mass screening and intervention.
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