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Purpose: To explore the mediating effect of self-efficacy in the relationship between glycated haemoglobin (HbA1c) levels and health 
beliefs in community elderly patients with type 2 diabetes.
Patients and Methods: From January to March 2022, convenience sampling was adopted to investigate 200 elderly patients with 
type 2 diabetes in a community in Yangzhou, China. Data were collected using the Health Beliefs Questionnaire, Self-efficacy for 
Diabetes, and Medication Compliance Questionnaire. Laboratory parameters included HbA1c, fasting blood glucose, postprandial 
blood glucose, total cholesterol, triglyceride, high-density-lipoprotein cholesterol, and low-density-lipoprotein cholesterol levels. 
Correlation, linear regression, and mediation analyses were performed using SPSS 27.0.
Results: HbA1c levels were higher in men (women vs men: 6.80% [6.08%, 7.73%] vs.7.30% [6.30%, 9.18%]) and employed 
(employed vs not employed vs retired: 7.60% [6.90%, 10.45%] vs 5.85% [5.40%, 6.95%] vs 7.10% [6.20%, 8.20%]) and low self- 
efficacy (low vs high: 13.1% [6.55%, 13.85%] vs 6.8% [6.10%, 7.70%]). HbA1c levels were negatively associated with health beliefs 
(r = −0.246) and self-efficacy (r = −0.240; p<0.01). Linear regression showed that perceived susceptibility, severity, benefit, and 
barriers, cues to action, and self-efficacy explained 50% of the variance in HbA1c levels after adjusting for sex and current work 
status. The mediation effect of self-efficacy was partial between health beliefs and HbA1c levels and accounted for 24.65% of the total 
effect (p < 0.001).
Conclusion: Health beliefs influenced the improvement of self-efficacy in older patients with type 2 diabetes mellitus, which in turn 
could improve HbA1c control. Self-efficacy plays a partial mediating role between health beliefs and Hba1c levels in elderly patients 
with type 2 diabetes.
Keywords: health belief model, self-efficacy, glycated haemoglobin, mediation analysis, elderly, type 2 diabetes mellitus

Introduction
The International Diabetes Federation 2021 reported that the number of people with diabetes mellitus (DM) has reached 
140 million China and is expected to reach 170 million China by 2045.1 In 2022, a Chinese epidemiological statistics 
show that elderly individuals (aged ≥65 years) accounted for 12.6% of the total Chinese population,2 and approximately 
30% of them had diabetes mellitus, with type 2 diabetes mellitus accounting for more than 9–5% of cases.3,4 Glycated 
haemoglobin (HbA1c) levels are a key predictor of diabetes-related complications and mortality,5 and their management 
in patients with type 2 diabetes can reduce the risk of related diseases.6 Each 1% reduction in the HbA1c level is 
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associated with a 14% reduction in the probability of myocardial infarction, 21% reduction in the incidence of diabetes- 
related complications,7 and 6–15% reduction in mortality.8,9 A study by the Joslin Diabetes Center in the United States 
showed that approximately 6.6% of older patients with diabetes had HbA1c control and that 20% of patients with 
diabetes for over 50 years were free of diabetic complications.10 However, several studies have indicated that poor 
control of HbA1c levels in elderly patients with type 2 diabetes in some communities.11–13 Therefore, in order to develop 
effective intervention measures for patients with type 2 diabetes, it is very important to understand the factors that affect 
the level of glycosylated hemoglobin.

The Health Belief Model (HBM) is commonly used in patients with diabetes to provide views on patients’ health 
beliefs, behaviors, and health and disease information.14 The theory assumes that people’s health behaviours may be 
influenced by five dimensions of health beliefs: perceived susceptibility, perceived severity, perceived benefits, perceived 
barriers, and cues to action.15,16 HBM is widely used to explain and predict health behavior changes, such as 
vaccination,17 disease screening18 and treatment compliance of diabetic patients,19 and to guide interventions to improve 
patients’ self-care behavior, such as blood glucose self-test,20 and physical exercise.21 However, it is rarely used to 
explain the blood glucose management of elderly patients with type 2 diabetes in Chinese community. This study aimed 
to examine the effect of health belief levels on glycaemia in older patients with type 2 diabetes and to investigate whether 
or not self-efficacy has a mediation effect using HbA1c levels as a proxy.

Participants and Methods
Study Design
In this cross-sectional study (see STROBE Statement), we adopted the convenient sampling method to recruited elderly 
patients with type 2 diabetes from communities of the Wenfeng District, Yangzhou City between January and 
March 2022.

Sample and Sampling Technique
The inclusion criteria were as follows: (1) type 2 diabetes; (2) age >65 years; (3) clear consciousness, no intellectual 
problems; and (4) Volunteer to participate in this research, and be able to complete the questionnaire independently or under 
the guidance of researchers. The exclusion criteria were as follows: (1) severe endocrine diseases; (2) severe physical 
diseases; and (3) cognitive impairment; (4) severe visual, auditory or language impairment; and (5) with severe mental illness.

The sample size was calculated based on the expected prevalence of type 2 diabetes of 12% among the elderly with 
a Chinese study.22 Therefore, the sample size was determined using the following formula:23

uα=1.96, δ=0.05, p =12%, The sample size obtained by substituting the calculation formula was 162 cases. Taking into 
account factors such as sample loss or non-cooperation, the sample size was expanded by 20%. Therefore, the final 
consideration of this study was 195 samples.

Instruments
Sociodemographic Characteristics
Sociodemographic characteristics included age, sex, residential status, educational level, marital status, occupation, 
health insurance status, current work status, monthly household income, alcohol consumption status, smoking status, 
body mass index, duration of diabetes, treatment modalities, complications, and comorbidities.

Laboratory Indicators
HbA1c, fasting blood glucose, postprandial blood glucose, total cholesterol, triglycerides, high-density-lipoprotein 
cholesterol, and low-density-lipoprotein cholesterol levels were measured.
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Self-Efficacy for Diabetes (SED) Scale
We used the Chinese version of the SED scale prepared by Lorig et al24 and translated and revised by Wei et al.25 The 
SED scale is used to measure the self-efficacy of patients with diabetes in terms of glycaemic control, exercise, medical 
condition monitoring, and diet. It contains a total of nine items, scored on a 5-point Likert scale, with higher scores 
indicating better self-efficacy. In this study, an SED score of ≤22.5 was categorised as low self-efficacy, while an SED 
score of >22.5 was categorised as high self-efficacy. Cronbach’s alpha for this study was 0.853, demonstrating favourable 
internal consistency.

Health Beliefs Questionnaire
We adopted the Health Beliefs Questionnaire suitable for patients with diabetes designed by Yamei Chen based on the 
framework of the HBM proposed by Rosenstock et al,26 with a Cronbach’s alpha of 0.80 and five dimensions: perceived 
benefits (seven entries), perceived severity (three entries), perceived susceptibility (five entries), perceived barriers (two 
entries), and cues to action (three entries). The 5-point Likert scale was used, with higher scores indicating better health 
beliefs. The content validity of the Chinese version of the scale is 0.795 and Cronbach’s alpha is 0.717,27 demonstrating 
favourable internal consistency.

Data Collection Procedures
Eligible patients were invited to participate in the study and informed of the purpose and process of the study. After 
obtaining the patient’s written consent, the researchers distributed paper questionnaires to patients in community 
hospitals and conducted laboratory tests. The questionnaire can be filled out by patients independently, or the researchers 
can read the questions aloud to help them complete the scale. When patients do not understand the medical terms used in 
the questionnaire, the researchers will give a brief description. The questionnaire is examined and collected by the 
researchers on the spot, and if there are any errors or omissions, assist patients to correct or fill in.

Statistical Analyses
Statistical analyses were performed using SPSS 27.0 (version 27.0 Chicago, IL, USA). Descriptive statistics were used to 
describe the distribution of demographics, glycaemic control, HBM, and SED. Continuous variables are expressed as 
means±standard deviations. Non-normally distributed variables are expressed as medians (quartiles). Non-parametric 
tests were used for intergroup comparisons. The correlation among glycaemic control, health beliefs, and self-efficacy in 
patients with diabetes was analysed using the Spearman correlation coefficient. Multiple linear regression was used to 
analyse factors affecting HbA1c levels, with HbA1c levels used as the dependent variable, health beliefs (perceived 
susceptibility, perceived severity, perceived benefits, perceived barriers, and cues to action), and self-efficacy used as 
independent variables, and sex and current work status used as control variables. The PROCESS macro developed by 
Hayes (Montoya & Hayes;28 Preacher & Hayes)29 was used to analyse the mediation model based on the HBM. Figure 1 
shows the theoretical framework. The contingent effects of the independent variable X (health beliefs) may directly or 
indirectly influence the dependent variable Y (HbA1c via mediator M [self-efficacy]). “a” represented the effect of X on 
M, and “b” represented the effect of M on Y (Figure 1A). The specific and indirect effects of X on Y through M were 
estimated as “a” and “b”. The total effect z was the sum of the mediation effects of the direct effects, which can be 
obtained using the following formula: c = c’ + ab. Model 4 of Hayes’ PROCESS macro was used, and the differences 
were considered to be statistically significant if the 95% bootstrap confidence interval (CI) did not cross 0. Furthermore, 
patient demographic characteristics were included in the model as control variables. A p-value <0.05 was set as statistical 
significance.

Results
Demographic Characteristics and Clinical Features
We enrolled a total of 200 patients with type 2 diabetes, with a mean age of 73.0 (69.0, 77.0) years, an HbA1c level of 
7.00 (6.13, 8.20) %, a fasting glucose level of 7.69 (6.49, 9.10) mmol/L, and a 2-h postprandial glucose level of 11.29 
(9.60, 13.75) mmol/L. Among the study participants, 51% were women, 86.5% were married, and 91.5% were resigned 
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or retired. Moreover, both smokers and alcohol consumers accounted for 11.5% of the participants. The mean duration of 
diabetes was 12.0 (6.0, 19.0) years, with 76% of the patients on oral hypoglycaemic drugs for glycaemic control, 23.5% 
with complications, and 76.5% with other comorbidities. The intergroup differences in HbA1c levels were significant 
(p<0.05) by sex, current work status, and self-efficacy (Table 1).

Health Beliefs and Self-Efficacy Among Patients with Type 2 Diabetes
In this group, 33 (16.5%) had low self-efficacy. In the HBM model, the average score of patients in the dimension of 
action cues was the highest.(Tables 1 and 2).

Correlation of HbA1c Levels with Health Beliefs and Self-Efficacy
HbA1c levels were negatively associated with the total health belief score (r=−0.246, p<0.01), and total self-efficacy 
score (r=−0.240, p<0.01; Table 3). HbA1c levels were negatively associated with four dimensions, ie perceived benefit 
(r=−0.205, p<0.01), perceived susceptibility (r=−0.259, p<0.01), perceived severity (r=−0.194, p<0.01), and cues to 
action (r=−0.328, p<0.01). There was a positive correlation between self-efficacy and the total score of health belief (r = 
0.435, p<0.01).

Factors Affecting HbA1c Control
Table 4 shows the value assignment. The results from multiple logistic regression analysis showed that after adjusting for 
covariates, including sex (β=−0.696, p=0.01) and current work status (β=1.658, p=0.051), perceived benefit (β=−1.445, 
p=0.022), perceived susceptibility (β=−0.518, p=0.032), perceived severity (β=−0.541, p=0.004), perceived barriers (β=- 
0.591, p=0.002), cues to action (β=−1.058, p=0.01), and self-efficacy (β=−0.148, p<0.001) showed negative effects on 
HbA1c levels. The model explained 50% of the variance in HbA1c levels (Table 5).

Relationship Between HbA1c Levels and Health Beliefs: A Moderated Mediation 
Model
Health beliefs exerted a negative predictive effect on HbA1c levels (β=−0.24, t=11.6, p<0.001). When mediating 
variables were included, the direct negative predictive effect of health beliefs on HbA1c levels persisted (β=−0.18, 
t=3.82, p<0.001). Health beliefs were a significant predictor of self-efficacy (β=0.62, t=10.95, p<0.001), and self-efficacy 
was a significant negative predictor of HbA1c levels (β=−0.15, t=−3.82, p<0.001) (Figure 2, Table 6). Indicating a partial 
mediating effect of the self-efficacy between health beliefs and HbA1c levels, with a mediating effect (a × b) of −0.06, 
a direct effect (c’) of −0.18, a total effect of −0.24, and an effect ratio of 24.65%. Thus, 24.65% of the effect of health 
beliefs on HbA1c levels was mediated by self-efficacy (Table 7).

Figure 1 Model pathway: mediating role of self-efficacy between health beliefs and HbA1c levels in older patients with type 2 diabetes mellitus. (A) Direct and indirect 
effects of health beliefs on HbA1c levels. (B) Total effect of health beliefs on HbA1c levels.

https://doi.org/10.2147/PPA.S388967                                                                                                                                                                                                                                  

DovePress                                                                                                                                               

Patient Preference and Adherence 2022:16 3018

Zhang et al                                                                                                                                                            Dovepress

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

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


Table 1 Demographic Characteristics and Clinical Features of the Study Population 
(n=200)

Characteristics and Classification n (%) Glycated Haemoglobin (%)

Median (Quartiles) t/p

Sex −2.225/0.026
Female 102 (51.0) 6.80 (6.08, 7.73)

Male 98 (49.0) 7.30 (6.30, 9.18)

Residential status 0.445/0.801
Living alone 15 (7.5) 7.10 (6.30, 9.50)

Living as a couple 62 (31.0) 7.00 (6.10, 8.20)

Living with family 123 (61.5) 7.10 (6.25, 7.88)
Educational level 0.810/0.847

Illiterate or semi-literate 30 (15.0) 6.85 (5.98, 8.63)

Primary school 52 (26.0) 6.90 (5.78, 8.70)
Junior high school 65 (32.5) 7.00 (6.10, 8.20)

High school and above 53 (26.5) 7.20 (6.40, 7.70)

Marital status −0.073/0.942
Married 173 (86.5) 7.00 (6.10, 8.20)

Divorced/widowed 27 (13.5) 7.00 (6.30, 9.30)

Medical insurance 1.929/0.381
Employees’ health insurance 160 (80.0) 7.20 (6.20, 8.43)

Residential health insurance 34 (17.0) 6.75 (6.05, 7.80)

Commercial health insurance 6 (3.0) 6.45 (5.85, 7.43)
Work status 6.390/0.041

Employed 12 (6.0) 7.60 (6.90, 10.45)

Unemployed 5 (2.5) 5.85 (5.40, 6.95)
Resigned or retired 183 (91.5) 7.10 (6.20, 8.20)

Monthly household income (RMB) 1.360/0.715
<3000 36 (18.0) 7.00 (5.70, 7.70)

3000–5000 59 (29.5) 7.20 (6.10, 10.50)

5000–10,000 91 (45.5) 6.90 (6.20, 8.40)
>10,000 14 (7.0) 7.40 (6.30, 7.60)

Smoking status −1.275/0.209

No 177 (88.5) 7.00 (6.10, 8.15)
Yes 23 (11.5) 6.50 (6.50, 10.50)

Alcohol consumption −0.146/0.884

No 177 (88.5) 7.00 (6.20, 8.20)
Yes 23 (11.5) 6.90 (5.70, 13.0)

Treatment modality 3.086/0.379

None 10 (5.0) 6.85 (5.30, 7.68)
Oral medication 152 (76.0) 6.90 (6.10, 8.18)

Insulin 12 (6.0) 7.60 (6.15, 12.65)

Oral medication + insulin 26 (13.0) 7.40 (6.30, 8.55)
Comorbidities 0.886/0.375

No 160 (80.0) 7.00 (6.30, 7.80)

Yes 40 (20.0) 6.80 (6.05, 7.70)
Complications 0.827/0.408

No 47 (23.5) 6.80 (6.1, 7.7)

Yes 153 (76.5) 7.25 (6.3, 8.08)
Body mass index −1.039/0.299

<24 kg/m2 77 (38.5) 6.70 (5.70, 7.65)

≥24 kg/m2 123 (61.5) 6.90 (6.20, 7.70)

(Continued)
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Table 2 Total Scores of Self-Efficacy and Health Beliefs and 
Scores for Each Dimension (n=200)

Item Score Mean Score of Item

Total health belief score 70.67±6.49 3.53±0.32
Perceived benefits 26.72±1.79 3.82±0.26

Perceived susceptibility 17.36±3.30 3.47±0.66

Perceived barriers 5.69±1.60 2.84±0.80
Cues to action 11.66±1.10 3.88±0.37

Perceived severity 9.23±2.60 3.07±0.87

Total self-efficacy score 25.82±4.26 2.87±0.47

Table 3 Correlation of HbA1c Levels with Health Beliefs, and Self-Efficacy (n=200)

1 2 3 4 5 6 7 8 9 10

1. Glycated haemoglobin 1

2. Age −0.093 1
3. Course of disease 0.106 0.194** 1

4. Perceived benefits −0.205** 0.038 0.059 1

5. Perceived susceptibility −0.259** 0.012 0.002 0.338** 1
6. Perceived barriers −0.194** 0.089 0.039 0.138 0.097 1

7. Cues to action −0.328** 0.028 −0.105 0.341** 0.318** 0.106 1
8. Perceived severity −0.100 0.073 −0.119 0.212** 0.255** −0.364** 0.218** 1

9. Health beliefs −0.246** 0.089 0.010 0.610** 0.775** 0.219** 0.514** 0.497** 1

10. Self-efficacy −0.240** −0.091 0.021 0.429** 0.439** −0.01 0.373** 0.266** 0.435** 1

Notes: Spearman correlation analysis was performed to analyse the correlation of patients’ HbA1c levels with the five dimensions of health beliefs and self-efficacy. 
**p<0.01.

Table 1 (Continued). 

Characteristics and Classification n (%) Glycated Haemoglobin (%)

Median (Quartiles) t/p

Course of disease 4.012/0.135

<5 years 48 (24.0) 6.95 (6.23, 7.70)

5~10 years 40 (20.0) 6.60 (5.70, 7.70)
>10 years 112 (56.0) 7.30 (6.30, 8.70)

Self-efficacy −4.664/0.001

Low 33 (16.5) 13.1 (6.55, 13.85)
High 167 (83.5) 6.80 (6.10, 7.70)

Table 4 Value Assignment of Independent and Control Variables in the Multiple 
Linear Regression Model

Variable Value Assignment

Sex Women=0, men=1

Current work status Unemployed=00; employed=10; resigned or retired=01

Perceived benefits Continuous variables
Perceived susceptibility Continuous variables

Perceived barriers Continuous variables

Cues to action Continuous variables
Perceived severity Continuous variables

Self-efficacy Continuous variables
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Discussion
Health beliefs refer to the health behaviours and perceptions of health and diseases of the patient.16 In other words, 
individual behaviour is determined by beliefs about diseases and behaviour, which is a main factor motivating individuals 
to adopt self-management measures30 and may be closely related to the management of blood glucose levels. In this 
study, we investigated the relationship between health beliefs and HbA1c levels in older patients with type 2 diabetes 
with the mechanism of action. HbA1c levels showed significant negative correlations with perceived susceptibility, 
perceived severity, perceived benefit, perceived barriers, cues to action, and self-efficacy in older patients with type 2 
diabetes. Self-efficacy showed a significant positive association with health beliefs and a significant mediation effect 
between health beliefs and HbA1c levels.

In this study, the median HbA1c level among 200 older patients with type 2 diabetes which was slightly higher than 
the HbA1c level of 7.0% for older individuals required by the 2021 Standards of Medical Care for Diabetes.31 This may 
be due to the older age, greater prevalence of complications, and longer course of the disease in the study participants. 
The study found that glycosylated hemoglobin was poorly controlled in men, possibly because men had a lower 
perception of disease risk than women. This is consistent with previous studies in which female patients are more 
proactive than male patients in self-management and collect information about diabetes.32 In addition, retirees have lower 

Table 5 Multiple Linear Regression Model of Factors Influencing HbA1c Levels (n=200)

Model Unstandardised 
Coefficient

Standardised 
Coefficient

t Significance Variance 
Inflation 
Factor

β Standard 
Error

β

(Constant) 26.633 2.170 12.272 0

Independent variables Perceived benefits −0.207 0.089 −0.147 −2.313 0.022 1.528
Perceived susceptibility −0.108 0.048 −0.141 −2.248 0.026 1.489

Perceived barriers −0.314 0.093 −0.199 −3.394 0.001 1.309
Cues to action −0.362 0.135 −0.157 −2.687 0.008 1.295

Perceived severity −0189 0.062 −0.195 −3.062 0.003 1.533

Self-efficacy −0.156 0.040 −0.264 −3.957 0.000 1.686

Control variables Sex Male 0.678 0.267 0.135 2.545 0.012 1.062
Female 0

Current 

work status

Unemployed 1.526 0.839 0.103 1.818 0.071 1.027
Employed −0.950 0.572 −0.081 −1.662 0.098 1.103
Resigned or 

retired

0

R2 0.499

F 21.056

p <0.001

Figure 2 Parallel multi-mediation model of the relationship between health beliefs and HbA1c levels ***p<0.001.
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HbA1c levels than others, which may be because they have more free time and energy to self-manage diabetes and 
communicate with doctors.33

The level of health beliefs of the study participants was low, which was lower than the findings of Noppamas et al.34 

This may be due to the older age, long course of disease, lack of knowledge about the disease, and presence of other 
chronic comorbidities of the participants that affected their health beliefs to varying degrees. The study showed that 
health beliefs were significantly negatively associated with HbA1c levels and could be used as a negative predictor of 
HbA1c control, health beliefs may contribute to poor glycaemic control in patients through differences in perceived 
susceptibility, perceived severity, perceived benefits, perceived barriers, and cues to action.35 Positive health beliefs help 
to improve the management of patients’ blood sugar and have a significant impact on health behavior,36 consistent with 
the findings of randomised controlled trials.37,38 Further analysis showed that except for perceived severity, the other four 
dimensions were negatively correlated with glycosylated hemoglobin level. Previous studies have shown that higher 
perceived severity is associated with better blood glucose management in diabetes.39 However, other studies have shown 
that perceived severity does not affect changes in health behavior.40 Meta analysis shows that there is a positive 
correlation between perceived severity and self-care. When patients’ health condition is impaired, patients’ self-care 
will change.41 It may be that health beliefs in this study are mainly concerned with internal or external factors that 
encourage the implementation of healthy behavior, as well as patients’ perception of the risk of complications.

Therefore, similar to previous studies, there is no consistent conclusion on perceived severity. Therefore, improving 
health beliefs of older patients with type 2 diabetes would improve patients’ self-management capacities and help them 
improve their own blood glucose management.

This study found that self-efficacy was related to the level of glycosylated hemoglobin in patients. There is evidence that self- 
efficacy was also another important factor for improving individual health behaviours.42 Smury et al43 found that the higher the 
sense of self-efficacy, the stronger the self-care ability and the better blood glucose control. Similarly, studies have shown that self- 
efficacy is directly linked to lower glycosylated hemoglobin levels in patients.44 The patients with higher self-efficacy have better 
behavior motivation, which determines the persistence and firmness of diabetes self-management, and makes them confident to 
deal with any factors in the environment that are not conducive to blood glucose control.45 In addition, Bandura elaborated on the 

Table 6 Mediation Test of Self-Efficacy Between Health Beliefs and HbA1c Levels (n=200)

Outcome Variable Predictor Variable R R2 F (df) β t

Glycated haemoglobin 0.69 0.47 58.96**(3)
Sex −0.77 −2.92***

Self-efficacy −0.15 −3.82***

Health beliefs −0.47 −7.18***
Self-efficacy 0.62 0.38 60.49**(2)

Sex 0.001 0.02

Health beliefs 0.62 10.95***
Glycated haemoglobin 0.66 0.44 75.93**(2)

Sex −0.15 −2.83***
Health beliefs −0.63 −11.69***

Note: **p<0.01, ***p<0.001.

Table 7 Direct and Indirect Effects of Health Beliefs on HbA1c Levels

Effect 
Size

Bootstrap Standard 
Error

Lower Limit of 
Bootstrap CI

Upper Limit of 
Bootstrap CI

Relative Effect 
Size

Mediation effect −0.06 −0.02 −0.10 −0.02 24.65%

Direct effect −0.18 0.03 −0.23 −0.13 73.35%

Total effect −0.24 0.03 −0.29 −0.19

Abbreviation: CI, confidence interval.
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links between mastery experience (mastery experiences), social model (social modeling) and social persuasion (Social persua
sion) to improve self-efficacy.46 Therefore, Strengthening health education and social support for elderly patients with type 2 
diabetes may improve their self-efficacy and promote self-management, which in turn may improve glycaemic control.

Previous studies have used self-efficacy as an independent predictor of health beliefs. This study proposed and examined 
the mediation role of self-efficacy between health beliefs and HbA1c levels in older patients with type 2 diabetes. Our results 
suggested that health beliefs of older patients with type 2 diabetes indirectly influence HbA1c levels by affecting patients’ self- 
efficacy. Among them, 24.65% of the effect of health beliefs on HbA1c levels was mediated through self-efficacy. Studies47 

have shown that health beliefs affect self-efficacy, and self-efficacy is a predictor of blood glucose control in patients with 
diabetes, which can predict patients’ blood glucose management ability.48 Psychological factors can affect the individual’s 
ability of self-management, and then affect the individual’s health.49 Patients with higher health beliefs have higher self- 
efficacy and are more confident that they can control their blood sugar in the face of complex self-care of diabetes.50 On the 
contrary, patients with lower health beliefs believe that they are unable to cope with the disease and that they will not have 
complications or serious consequences, which will reduce their sense of self-efficacy and affect their self-care behavior,51 

resulting in poor blood sugar control. Therefore, improving health beliefs and knowledge about the disease and boosting 
confidence regarding overcoming the disease and managing the conditions in older patients with type 2 diabetes are beneficial 
for maintaining good blood glucose levels. As self-efficacy acts as a mediation variable between health beliefs and HbA1c 
levels, it can be improved with health interventions. Furthermore, the role of health beliefs in improving patients’ glycaemic 
control may be better exploited through improved self-efficacy of patients. In summary, both health beliefs and self-efficacy of 
patients should be improved for the glycaemic management of patients with diabetes.

Strengths
First of all, we use glycosylated hemoglobin as an objective index to evaluate the level of blood glucose control in patients 
with diabetes, ensuring the consistency of measurements, and the results are comparable. Secondly, we control the covariates 
to reduce the influence of confounding variables to avoid factors that may limit the generalization of the results.

Limitations
This study has some limitations. First, the study population was mainly urban, and the results may differ from those 
obtained in rural areas. Second, a structured questionnaire was adopted to investigate the self-efficacy, and health beliefs 
of patients with diabetes through self-assessment, and recall bias may have affected the results. Finally, due to the cross- 
sectional design, this study only provided information of the participants at one time point. The causal relationship should 
be tested through a longitudinal study in the future.

Conclusions
Assessing patients’ glycaemic control is part of the comprehensive management of patients with diabetes, and the 
provision of timely support is important to enhance glycaemic control. In this study, factors influencing glycaemic 
control in older patients with type 2 diabetes were determined, and the relationship among these factors was elucidated. 
Moreover, this study provided novel ideas for intervention studies on glycaemic control and a theoretical basis for the 
development of intervention programs for glycaemic control in older patients with type 2 diabetes.

It is suggested that in the future, health care providers should strengthen the evaluation of health beliefs and self- 
efficacy of this population, and improve patients’ health beliefs and self-efficacy by providing corresponding health 
education and support and then more effectively improve patients’ self-management ability and quality of life, improve 
blood glucose control.

Patient and Public Involvement
Patients and/or the public were not involved in the design, or conduct, or reporting, or dissemination plans of this 
research.
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