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Abstract 

BACKGROUND 

Type 2 diabetes mellitus (T2DM) is associated with periodontitis. Currently, there are few 

studies proposing predictive models for periodontitis in patients with T2DM. 

 

AIM 

To determine the factors influencing periodontitis in patients with T2DM by constructing 

logistic regression and random forest models. 

 

METHODS 

In this a retrospective study, 300 patients with T2DM who were hospitalized at the First 

People’s Hospital of Wenling from January 2022 to June 2022 were selected for inclusion, 

and their data were collected from hospital records. We used logistic regression to 

analyze factors associated with periodontitis in patients with T2DM, and random forest 

and logistic regression prediction models were established. The prediction efficiency of 

the models was compared using the area under the receiver operating characteristic curve 

(AUC). 

 

RESULTS 

Of 300 patients with T2DM, 224 had periodontitis, with an incidence of 74.67%. Logistic 

regression analysis showed that age [odds ratio (OR) = 1.047, 95% confidence interval 

(CI): 1.017-1.078], teeth brushing frequency (OR = 4.303, 95%CI: 2.154-8.599), education 

level (OR = 0.528, 95%CI: 0.348-0.800), glycosylated hemoglobin (HbA1c) (OR = 2.545, 

95%CI: 1.770-3.661), total cholesterol (TC) (OR = 2.872, 95%CI: 1.725-4.781), and 

triglyceride (TG) (OR = 3.306, 95%CI: 1.019-10.723) influenced the occurrence of 

periodontitis (P < 0.05). The random forest model showed that the most influential 

variable was HbA1c followed by age, TC, TG, education level, brushing frequency, and 

sex. Comparison of the prediction effects of the two models showed that in the training 

dataset, the AUC of the random forest model was higher than that of the logistic 
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regression model (AUC = 1.000 vs AUC = 0.851; P < 0.05). In the validation dataset, there 

was no significant difference in AUC between the random forest and logistic regression 

models (AUC = 0.946 vs AUC = 0.915; P > 0.05). 

 

CONCLUSION 

Both random forest and logistic regression models have good predictive value and can 

accurately predict the risk of periodontitis in patients with T2DM. 

 

Key Words: Type 2 diabetes mellitus; Periodontitis; Logistic regression; Prediction model; 

Random forest model; Gingival disease 
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Core Tip: With the rapid increase in the number of patients with type 2 diabetes mellitus 

(T2DM), the number of cases complicated by periodontitis has also increased. Without 

timely intervention, periodontitis can lead to tooth loosening and loss, and a decline in 

oral function, reducing patient quality of life. We retrospectively analyzed the data of 300 

patients with T2DM to determine the factors influencing periodontitis. Random forest 

and logistic regression models were constructed to provide a theoretical basis for 

predicting periodontitis in patients with T2DM. 

 

INTRODUCTION 

Type 2 diabetes mellitus (T2DM) accounts for more than 90% of cases of diabetes, and 

occurs mostly in adults over 40 years of age[1,2]. Research has shown that individuals with 

diabetes are more likely to develop periodontitis than those without[3]. Periodontitis is a 

chronic inflammation that occurs in periodontal supporting tissues and is characterized 

by gingival inflammation, formation of a periodontal pocket, resorption and destruction 

of the alveolar bone, and tooth loosening, displacement, and loss[4]. It may also affect 
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masticatory function and nutritional intake[5]. Many studies have shown a bidirectional 

relationship between T2DM and periodontitis, and the incidence of periodontitis in 

patients with T2DM is approximately 2-3 times that of the general population[6]. Many 

studies have reported on the factors influencing periodontitis in patients with T2DM, but 

the majority use logistic regression analysis, which cannot intuitively present the 

importance of the outcome[7,8]. With the advent of the era of big data, predictive models 

have become useful in predicting the occurrence of diseases, but there are few relevant 

prediction models for periodontitis in patients with T2DM. Studies have shown that 

among the multiple machine learning models for predicting the risk of kidney disease in 

patients with T2DM, the random forest model has better performance and higher 

accuracy than logistic regression[9]. Therefore, the objective of this study was to 

retrospectively analyze the factors influencing periodontitis in patients with T2DM, and 

establish random forest and logistic regression prediction models for this disease. 

 

MATERIALS AND METHODS 

Subjects 

Three hundred patients with T2DM who were hospitalized at the First People’s Hospital 

of Wenling from January 2022 to June 2022 were selected as research subjects, and their 

relevant data were collected for this retrospective study (Figure 1). The inclusion criteria 

were: (1) Age ≥ 18 years old; and (2) T2DM diagnosed at our hospital and without other 

serious complications. The exclusion criteria were: (1) Patients with other systemic 

diseases affecting periodontal health; (2) Serious organ disorders; (3) Cognitive or mental 

disorders; (4) Periodontal treatment in the past 3 mo; (5) Pregnancy; (6) Unable to accept 

oral periodontal examination; and (7) Incomplete data. 

 

Methods 

General information and clinical examination data were collected from hospital records. 

General patient information included monthly income, age, education level, body mass 

index (BMI), sex, smoking, and alcohol intake. We also asked about daily brushing 
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frequency and exercise habits. Clinical examination data included glycosylated 

hemoglobin (HbA1c), total cholesterol (TC), triglyceride (TG), high-density lipoprotein 

cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) levels. 

 

Diagnostic criteria and classification of periodontitis 

The Diagnostic criteria for periodontitis were: (1) A definite history of periodontitis; (2) 

Loose teeth in the mouth due to periodontitis without other factors; and (3) Periodontal 

examination showing that the depth of a periodontal pocket of at least one index tooth 

was ≥ 4 mm, and the tooth had clinical attachment loss (AL) ≥ 1 mm. According to the 

diagnostic criteria for periodontitis, the patients were divided into periodontitis and no 

periodontitis groups. Based on the depth of the periodontal pocket, AL, and alveolar bone 

resorption, periodontitis was divided into three categories: (1) Mild: Gingival 

inflammation and bleeding on probing, probing depth of periodontal pocket ≤ 4 mm, AL 

1-2 mm, and alveolar bone resorption not more than one third of root length; (2) Moderate: 

Gingival inflammation, bleeding on probing or pus, depth of periodontal pocket ≤ 6 mm, 

AL 3-4 mm, alveolar bone resorption more than one third of the length of the root, but 

not more than half the length of the root, mild tooth loosening, and mild furcation lesions; 

and (3) Severe: Obvious inflammation accompanied by periodontal abscess, periodontal 

pocket depth > 6 mm, AL ≥ 5 mm, alveolar bone resorption more than half of the root 

length, multiple root furcation lesions, and tooth loosening and displacement. 

 

Classification of indicators 

According to BMI [weight (kg)/height (m2)], the patients were classified as: Underweight: 

BMI < 18.5; normal weight: BMI 18.5-24.0; overweight: BMI 24.0-28; obesity: BMI ≥ 28. 

According to HbA1c, blood glucose control was classified as: Ideal control: HbA1c < 6.5%; 

good control: HbA1c 6.5%-7.5%; poor control: HbA1c 7.5%-8.5%; very poor control: 

HbA1c ≥ 8.5%. The normal levels of TC, TG, HDL-C, and LDL-C are < 5.18 mmol/L, < 

1.7 mmol/L, ≥ 1.04 mmol/L, and ≤ 3.37 mmol/L, respectively. 
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Statistical analysis 

Patient information was analyzed using SPSS 26.0. For univariate analysis, the data that 

passed the normality test, represented by the mean ± SD, were compared by the t-test. 

Data that failed the normality test, presented as median (M) and 25% and 75% percentiles 

(P25, P75), were compared by the rank sum test. Count data, denoted as n (%), were 

compared by the χ2 test. Statistical significance was set at P < 0.05. The variables that were 

statistically significant in the univariate analysis were included in the logistic regression 

to analyze the factors influencing periodontitis in T2DM patients. Logistic regression and 

random forest prediction models were constructed using the R, and the receiver 

operating characteristic curves of the training dataset and validation dataset of the two 

models were drawn. The predictive efficacy of the models was compared according to 

the area under curve (AUC), and the AUC was compared using the Delong test. 

 

RESULTS 

Analysis of general information and periodontitis 

Among the 300 patients with T2DM, 224 had periodontitis, with an incidence of 74.67%. 

Among them, 83 (37.05%) had mild, 78 (34.82%) had moderate, and 63 (28.13%) had 

severe periodontitis. One hundred and sixty-four (54.67%) were male and 136 (45.33%) 

were female, with an incidence based on sex of 58.04% and 44.74%, respectively. The 

average age was 60.91 ± 9.49 years in the periodontitis group and 54.11 ± 14.69 years in 

the no periodontitis group. The proportion of patients with education level below high 

school was highest (43.75%) in the periodontitis group. In terms of monthly income, the 

highest proportion of monthly income in the periodontitis group was between 2000 and 

5000 yuan (44.20%). Univariate analysis showed that there were significant differences in 

sex, age, and education level between the periodontitis and non-periodontitis groups (P 

< 0.05), but there was no significant difference in monthly income (P > 0.05; Table 1). 

 

Analysis of lifestyle and periodontitis 
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Of the patients with periodontitis, 23.21% smoked, 17.86% drank alcohol, 51.34% 

exercised regularly, and 63.39% brushed their teeth less than twice a day. Of the patients 

without periodontitis, 13.16% smoked, 14.47% drank alcohol, 56.58% exercised regularly, 

and 27.63% brushed their teeth less than twice a day. Univariate analysis showed that 

there was a significant difference in brushing frequency between the periodontitis and 

non-periodontitis groups (P < 0.05), but there were no significant differences in smoking, 

drinking, or regular exercise (P > 0.05; Table 2). 

 

Analysis of physical health status and periodontitis 

Among the 300 patients with T2DM, the overall BMI was 24.96 (22.36, 26.81). The BMI of 

patients with periodontitis was overweight at 24.86 (22.13, 26.65), and the BMI of patients 

without periodontitis was overweight at 25.61 (23.26, 27.23). There were 72.77%, 64.29%, 

and 58.48% of patients in the periodontitis group with normal TG, TC, and HDL-C, 

respectively. These were lower than the proportions of patients without periodontitis 

with normal TG, TC, and HDL-C. All patients had normal levels of LDL-C. The 

periodontitis group had the highest proportion of patients with very poor blood glucose 

control at 37.50%. The proportion of patients in the non-periodontitis group with good 

blood glucose control was 40.79%. Univariate analysis showed that there were significant 

differences in TG, TC, and HbA1c between the two groups (P < 0.05), but there were no 

significant differences in BMI, LDL-C, or HDL-C (P > 0.05; Table 3). 

 

Multivariate logistic regression analysis 

Whether patients with T2DM developed periodontitis (no occurrence = 0, occurrence = 

1) was used as the dependent variable, and statistically significant variables (sex, age, 

brushing frequency, education level, HbA1c, TC, and TG) were used as independent 

variables in the univariate analysis (Table 4). Logistic regression analysis showed that age, 

brushing frequency, education level, HbA1c, TC, and TG were factors influencing 

periodontitis in patients with T2DM (P < 0.05). Older age was associated with a higher 

risk of periodontal disease [odds ratio (OR) = 1.047, 95% confidence interval (CI): 1.017-
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1.078]. Brushing teeth < 2 times/d was also associated with a higher risk of periodontal 

disease (OR = 4.303, 95%CI: 2.154-8.599). The higher the education level, the lower the 

risk of periodontitis (OR = 0.528, 95%CI: 0.348-0.800). Higher HbA1c, TC, and TG levels 

were associated with a higher risk of periodontal disease (OR = 2.545, 95%CI: 1.770-3.661, 

OR = 2.872, 95%CI: 1.725-4.781, OR = 3.306, 95%CI: 1.019-10.723, respectively; Table 5). 

 

Random forest model 

According to the random number method, patients were randomly divided into the 

training dataset (n = 200) and validation dataset (n = 100) according to 2/3 and 1/3 of the 

total number of patients, respectively. The seven variables (age, brushing frequency, 

HbA1c, TC, education level, TG, and gender) that were statistically significant in the 

univariate analysis were included in the random forest model. As shown in Figure 2, the 

importance of variables influencing the occurrence of periodontitis in patients with 

T2DM was ranked as HbA1c, age, TC, TG, educational level, brushing frequency, and sex. 

 

Comparison between the random forest and logistic regression models 

In the training dataset, the overall efficacy of the random forest model in predicting 

periodontitis in patients with T2DM was higher than that of the logistic regression model. 

The AUC of the random forest model was significantly higher than that of the logistic 

regression model (P < 0.05; Figure 3A, Table 6). In the validation dataset, the overall 

performances of the random forest and logistic regression models were comparable and 

there was no significant difference in AUC between them (P > 0.05; Figure 3B, Table 7). 

 

DISCUSSION 

Periodontitis is internationally recognized as the sixth most common complication of 

diabetes. With an increase in the number of diabetic patients, the number of people with 

periodontitis in the diabetic population is also increasing[10-12]. The results of this study 

showed that among 300 patients with T2DM treated at our hospital, 74.67% had 

periodontitis, which is higher than that reported by de Miguel-Infante et al[13] (23.8%) and 
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Hong et al[14] (43.7%). The differences in the incidence of periodontitis may be linked to 

population differences in different countries and regions or to the lifestyle of people in 

different regions. The higher incidence of periodontitis in patients with T2DM in this 

study may be due to the older age of the study population as a whole and the irreversible 

damage to the periodontal tissue caused by inflammation[15]. 

Our study found that periodontitis in patients with T2DM was associated with several 

factors. Logistic regression analysis showed that age, brushing frequency, education level, 

HbA1c, TC, and TG were the factors significantly influencing periodontitis in patients 

with T2DM. The importance of the variables was ranked by the random forest model as 

HbA1c, age, TC, TG, education level, brushing frequency, and sex. The results of the two 

models were similar, indicating that the prediction results were reliable. 

We found that the greater the HbA1c level, the higher the risk of periodontitis (OR = 

2.545, 95%CI: 1.770-3.661), which is similar to the results of Wu et al[16], Qureshi et al[17], 

and Dhir et al[18]. HbA1c is reflective of a patient’s blood glucose control in the past 2-3 

mo. Poor control of blood glucose can cause more severe periodontitis symptoms, while 

good blood glucose control can delay the progression of periodontitis[19,20]. We also found 

that the risk of periodontal disease increased with age (OR = 1.047, 95%CI: 1.017-1.078). 

This is similar to the results of a study by de Miguel-Infante et al[13]. Age may be associated 

with disease as with increasing age, there is generally a weakened immune system 

making tissues more susceptible to the invasion of anaerobic bacteria and aggravating 

susceptibility to periodontitis[21]. Blood lipid levels, particularly higher levels of TC and 

TG, were associated with an increased risk of periodontal disease. This is similar to the 

results obtained by Dhir et al[18] and Ding et al[22]. High blood lipid levels in patients with 

T2DM may increase the body’s susceptibility to periodontitis by promoting the 

expression of inflammatory factors, increasing the oxidative stress response and lipid 

peroxidation, inhibiting bone formation, and promoting bone resorption[23,24]. Low 

education level was also associated with a higher risk of periodontitis which has also been 

reported by de Miguel-Infante et al[13] and Yamamoto et al[25]. People with lower education 

may have less exposure to information about oral health and less understanding about 
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the risk of periodontitis with T2DM. Unsurprisingly, less frequent brushing was 

associated with a higher risk of disease which has also been reported by Hong et al[14] and 

Chang et al[26]. Brushing removes food residue and reduces the reproduction of bacteria 

in the mouth, thereby decreasing the likelihood of developing periodontitis[27]. 

The random forest model is widely used, and some studies have used it to predict the 

risk of nephropathy, peripheral neuropathy, and foot ulcers in patients with T2DM[9,28,29]. 

We found that the random forest model was significantly better than the logistic 

regression model for the validation but not the test dataset. Both models had good 

predictive value with AUCs of 0.946 and 0.915, respectively. The random forest model is 

an ensemble learning method based on decision trees. Its advantage is that it requires less 

data, and its modeling process is more convenient and faster than logistic regression. 

However, the sensitivity, specificity, accuracy, recall, precision, and AUC of the training 

dataset of the random forest model in this study reached 1, indicating that the model may 

have been overfitting. A logistic regression model is a commonly used probability 

prediction model, which is simple to use and has strong predictive ability. Its advantage 

lies in that it can quantify the risk of disease through the OR value of variables, but it 

cannot intuitively determine the importance of each independent variable to the model 

prediction. 

This study has some limitations: (1) This was a retrospective study based on the data 

of patients diagnosed with T2DM at our hospital. The study subjects and sources are from 

one site and the sample size included in the model is small, so there is a certain sample 

bias; (2) This study analyzed only a subset of the factors that may influence periodontitis; 

and (3) The random forest model may have an issue with overfitting. Future studies 

should include samples from other regions and a more comprehensive analysis of factors 

that influence periodontitis, and construct a more complete prediction model. 

 

CONCLUSION 

In conclusion, the factors influencing periodontitis in patients with T2DM were identified 

using logistic regression analysis. In patients with T2DM, the greater the age and HbA1c, 
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TC, and TG levels, the higher the risk of periodontitis. Our predictive models had good 

predictive value and could effectively predict the risk of periodontitis in patients with 

T2DM. The random forest and logistic regression prediction models can complement 

each other and provide a full analysis of the risk of disease and the importance of specific 

factors. In clinical practice, the results of this study can provide reference for the 

identification and intervention of early periodontitis in patients with T2DM. 

 

ARTICLE HIGHLIGHTS 

Research background 

Periodontitis is a complication of type 2 diabetes mellitus (T2DM). With lifestyle changes 

and the acceleration of the aging process, the prevalence of periodontitis and diabetes is 

increasing annually. 

 

Research motivation 

Periodontitis can lead to tooth loosening and loss, decline in oral function, and reduced 

living standards. 

 

Research objectives 

This study aimed to explore and analyze the factors influencing periodontal disease in 

patients with T2DM, and construct prediction models for the risk of periodontal disease 

in patients with T2DM. 

 

Research methods 

We conducted a retrospective study in patients with T2DM hospitalized in our hospital 

to analyze the factors influencing periodontitis in patients with T2DM. We used random 

forest and logistic regression prediction models to assess the risk of specific factors in 

periodontitis. 

 

Research results 



 13 / 29 

This study found that the factors influencing periodontal disease in patients with T2DM 

were age, brushing frequency, education level, and glycosylated hemoglobin, total 

cholesterol, and triglyceride levels. The prediction models both had good predictive 

value. 

 

Research conclusions 

In this study, a random forest model was established and compared to a logistic 

regression model. The results showed that the random forest and logistic regression 

models had good predictive value and can accurately predict the risk of periodontitis in 

patients with T2DM. 

 

Research perspectives 

In the future, we will expand the sample size, combine samples from multiple regions, 

and include additional influencing factors to build a more complete prediction model. 
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Figure Legends 

 

Figure 1 Flow diagram. 
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Figure 2 Importance of variables in the random forest model. HbA1c: Glycosylated 

hemoglobin; TC: Total cholesterol; TG: Triglyceride. 
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Figure 3 Receiver operating characteristic curves of the random forest (black) and 

logistic regression (blue) models. A: For the training set; B: For the validation set. AUC: 

Area under curve. 
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Table 1 General information 

Factor Total number 

(n = 300) 

Periodontitis 

group (n = 

224) 

Non-

periodontitis 

group (n = 76) 

t/χ²/Z P value 

Sex, n (%)    4.050 0.044 

Male 164 (54.67) 130 (58.04) 34 (44.74)   

Female 136 (45.33) 94 (41.96) 42 (55.26)   

Age (yr), (mean ± SD) 59.18 ± 11.40 60.91 ± 9.49 54.11 ± 14.69 -4.646 < 0.001 

Education level n (%)    -3.626 < 0.001 

Below high school 

education 

118 (39.33) 98 (43.75) 20 (26.31)   

High school education 98 (32.67) 76 (33.93) 22 (28.95)   

Above high school 

education 

84 (28.00) 50 (22.32) 34 (44.74)   

Monthly income, n 

(%) 

   -1.890 0.059 

< 2000 yuan 65 (21.67) 54 (24.11) 11 (14.47)   

2000-5000 yuan 133 (44.33) 99 (44.20) 34 (44.74)   

> 5000 yuan 102 (34.00) 71 (31.70) 31 (40.79)   
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Table 2 Lifestyle factors 

Factor Total (n = 300) Periodontitis 

group (n = 224) 

Non-

periodontitis 

group (n = 76) 

χ² P value 

Smoking, n (%)    3.500 0.061 

No 238 (79.33) 172 (76.79) 66 (86.84)   

Yes 62 (20.67) 52 (23.21) 10 (13.16)   

Alcohol consumption, n 

(%) 

   0.460 0.497 

No 249 (83.00) 184 (82.14) 65 (85.53)   

Yes 51 (17.00) 40 (17.86) 11 (14.47)   

Regular exercise, n (%)      

No 142 (47.33) 109 (48.66) 33 (43.42) 0.625 0.429 

Yes 158 (52.67) 115 (51.34) 43 (56.58)   

Brushing frequency, n 

(%) 

   29.248 < 0.001 

≥ 2 times/d 137 (45.67) 82 (36.61) 55 (72.37)   

< 2 times/d 163 (54.33) 142 (63.39) 21 (27.63)   
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Table 3 Physical health status 

Factor Total number (n = 

300) 

Periodontitis 

group (n = 224) 

Non-

periodontitis 

group (n = 76) 

t/Z P value 

BMI (kg/m2), 

median (P25, P75) 

24.96 (22.36, 26.81) 24.86 (22.13, 26.65) 25.61 (23.26, 

27.23) 

-1.223 0.221 

TG (mmol/L) 1.51 ± 0.28 1.53 ± 0.28 1.44 ± 0.26 -2.678 0.008 

< 1.7 226 (75.33) 163 (72.77) 63 (82.89)   

≥ 1.7 74 (26.67) 61 (27.23) 13 (17.11)   

TC (mmol/L) 4.72 ± 0.77 4.86 ± 0.78 4.33 ± 0.59 -5.361 < 0.001 

< 5.18 212 (70.67) 144 (64.29) 68 (89.47)   

≥ 5.18 88 (29.33) 80 (35.71) 8 (10.53)   

HDL-C (mmol/L) 1.09 ± 0.19 1.08 ± 0.20 1.12 ± 0.15 1.777 0.077 

< 1.04, n (%) 114 (38.00) 93 (41.52) 21 (27.63)   

≥ 1.04, n (%) 186 (62.00) 131 (58.48) 55 (72.37)   

LDL-C (mmol/L) 2.42 ± 0.29 2.44 ± 0.29 2.39 ± 0.30 -1.183 0.238 

< 3.37, n (%) 300 (100.00) 224 (100.00) 76 (100.00)   

≥ 3.37, n (%) 0 (0.00) 0 (0.00) 0 (0.00)   

HbA1c (mmol/L) 7.86 ± 1.17 8.10 ± 1.16 7.14 ± 0.85 -6.596 < 0.001 

< 6.5%, n (%) 37 (12.33) 17 (7.59) 20 (26.32)   

6.5%-7.5%, n (%) 83 (27.66) 52 (23.21) 31 (40.79)   

7.5%-8.5%, n (%) 90 (30.00) 71 (31.70) 19 (25.00)   

≥ 8.5%, n (%) 90 (30.00) 84 (37.50) 6 (7.89)   

BMI: Body mass index; TG: Triglyceride; TC: Total cholesterol; HDL-C: High-density 

lipoprotein cholesterol; LDL-C: Low-density lipoprotein cholesterol; HbA1c: 

Glycosylated hemoglobin. 
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Table 4 Assignment and description of related factors affecting the occurrence of 

periodontitis in patients with type 2 diabetes mellitus 

Factor Assignment of value 

Sex Female = 0 

Male = 1 

Age Continuous variables 

Brushing frequency ≥ 2 times/d = 0 

< 2 times/d = 1 

Education level Below high school education = 0 

High school education = 1 

Above high school education = 2 

HbA1c Continuous variables 

TC Continuous variables 

TG Continuous variables 

HbA1c: Glycosylated hemoglobin; TC: Total cholesterol; TG: Triglyceride. 
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Table 5 Multivariate logistic regression analysis of occurrence of periodontitis in 

patients with type 2 diabetes mellitus 

Factor β SE Wald χ² P value OR (95%CI) 

Age 0.046 0.015 9.813 0.002 1.047 (1.017-1.078) 

Sex 0.622 0.346 3.230 0.072 1.863 (0.945-3.674) 

Brushing 

frequency 

1.459 0.353 17.073 < 0.001 4.303 (2.154-8.599) 

Education level -0.639 0.212 9.065 0.003 0.528 (0.348-0.800) 

HbA1c 0.934 0.185 25.392 < 0.001 2.545 (1.770-3.661) 

TC 1.055 0.260 16.451 < 0.001 2.872 (1.725-4.781) 

TG 1.196 0.600 3.967 0.046 3.306 (1.019-10.723) 

HbA1c: Glycosylated hemoglobin; TC: Total cholesterol; TG: Triglyceride; OR: Odds ratio; 

95%CI: 95% confidence interval. 
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Table 6 Efficacy of the two models in predicting the occurrence of periodontitis in 

patients with type 2 diabetes mellitus in the training dataset 

Model Sensitivity Specificity Accuracy Recall Precision AUC (95%CI) 

Random forest 1.000 1.000 1.000 1.000 1.000 1.000 (1.000-1.000) 

Logistic 

regression 

0.569 0.919 0.830 0.569 0.707 0.851 (0.791-0.910) 

AUC: Area under curve; CI: Confidence interval. 
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Table 7 Efficacy of the two models in predicting the occurrence of periodontitis in 

patients with type 2 diabetes mellitus in the validation dataset 

Model Sensitivity Specificity Accuracy Recall Precision AUC (95%CI) 

Random forest 0.520 0.960 0.850 0.520 0.813 0.946 (0.905-

0.986) 

Logistic regression 0.640 0.907 0.840 0.640 0.696 0.915 (0.857-

0.973) 

AUC: Area under curve; CI: Confidence interval. 

 


