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Abstract
Objectives: Our study aimed to identify the complex interplay between self-efficacy, self-care practice, and glycaemic 
control among people with type 2 diabetes mellitus (PWDs) to inform the design of more targeted and effective behavioural 
interventions in primary care.
Methods: A cross-sectional descriptive study was performed with 294 PWDs managed in primary care. The Diabetes 
Management Self-Efficacy Scale (DMSES) and Summary of Diabetes Self-Care Activities (SDSCA) questionnaire measured 
patients’ self-efficacy and self-care practice. Multivariate logistic regression models were developed to explore how SDSCA, 
DMSES, and their combined effect relate to glycaemic control, adjusting for patient characteristics. Network analysis in R 
software examined relationships between self-efficacy and self-care dimensions across glycaemic control subgroups using a 
Gaussian graphical model with the extended Bayesian information criterion.
Results: Half the PWDs (50.7%) had suboptimal glycaemic control. Better glycaemic control was consistently associated with 
higher self-efficacy (odds ratio (OR) = 0.76, 95% confidence (CI) (0.60, 0.97), p = 0.03), shorter duration of diabetes (OR = 1.89, 95% 
CI (1.08, 3.31), p = 0.03), normal waist circumference (OR = 1.76, 95% CI (1.02, 3.05), p = 0.04), absence of diabetes complications 
(OR = 2.09, 95% CI (1.10, 3.98), p = 0.02), and treatment with oral hypoglycaemic agents (OR = 3.05, 95% CI (1.53, 6.09), p < 0.01). 
Network analysis among people with well-controlled HbA1c revealed that diet adherence and self-efficacy had the most robust 
connection, with diet self-efficacy strongly associated with most self-efficacy dimensions. Self-efficacy in exercise, blood glucose 
monitoring, and foot care are the most central factors in the network structures for PWDs with suboptimal glycaemic control.
Conclusions: Our study highlights the critical role of self-efficacy in diabetes primary care. For people with optimal glycaemic 
control, prioritising self-efficacy in diet adherence is crucial for sustaining glycaemic outcomes and supporting other self-care 
behaviours. Among those with suboptimal glycaemic control, enhancing self-efficacy in exercise, blood glucose monitoring, 
and foot care is essential. Targeted education programs, personalised counselling, and E-health tools can further empower 
patients to manage their diabetes more effectively.
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Introduction

Type 2 diabetes mellitus (T2DM) has been becoming a major 
global health condition, especially in low- and middle-
income countries. In Vietnam, the percentage of diagnosed 
people with type 2 diabetes mellitus (PWDs) was 2.7%, 
5.4%, and 6.1% in 2002, 2012, and 2021, respectively; it is 
predicted to reach 7.1% in 2045.1,2 While achieving optimal 
glycaemic control is a primary target to delay the onset of 
diabetes complications and improve the quality of life for 
PWDs, over 60% of PWDs in Vietnam have poor glycaemic 
control.3,4 This higher-than-expected rise in prevalence and 
inadequate control of T2DM considerably impact the perfor-
mance of health systems for diabetes care.

Vietnamese healthcare delivery is distributed into four 
levels: commune, district, provincial, and central (Figure 1). 
Although efforts by the Ministry of Health to shift chronic 
care from hospitals to primary healthcare (PHC),5,6 the 
response of PHC to non-communicable diseases remains 
insufficient. Only 53% of commune health centres (CHCs) 
offer T2DM services.7 Due to inadequate workforce capacity 
and lack of resources at CHCs,8 the diagnosis and initial 
treatment of T2DM are typically decided at the district-level 
and upper-level facilities, after which stable patients are 
referred to their CHCs for follow-up and management. 
Empowering PWDs and fostering collaborative care, where 
they are fully engaged in managing their illness condition, 
are the keys to an effective paradigm shift in diabetes care.9,10

Self-efficacy and self-care practices are crucial compo-
nents of the chronic care model for maintaining optimal gly-
caemic control.12 Diabetes self-care refers to various 
day-to-day activities to optimise disease control, such as eat-
ing a healthy diet, physical exercise, medication adherence, 
blood glucose self-monitoring (if indicated), and foot care.13 
Perceived self-efficacy is a person’s confidence and belief in 
their ability to perform these specific self-care activities. The 
relationship between self-efficacy and self-care is consid-
ered a loop, where high self-efficacy activates patients to 
engage in better self-care behaviours, and successful self-
care practices also boost self-efficacy, creating a dynamic 
cycle for optimising diabetes management.14,15 Research has 
consistently shown that individuals with solid self-efficacy 
and self-care skills tend to achieve better glycaemic control, 
as evidenced by lower HbA1c levels.15–17 Unfortunately, 
many people with chronic illnesses lack the adequate skills 
and self-efficacy to manage their conditions effectively.18,19 
Thus, there has been a growing number of diabetes self-man-
agement support (DSMS) programs worldwide, including in 
the Asia Pacific region, which have shown positive effects 

on glycaemic control and overall diabetes care.20 However, 
there is still a significant gap in the literature on how psycho-
logical and behavioural factors interplay and contribute to 
optimal glycaemic control and the design of effective DSMS 
interventions.

Given the multifaceted nature of diabetes self-efficacy 
and self-care practice, the relationship and interactions 
among different dimensions of self-care and self-efficacy 
concepts may be usefully framed as a network of factors 
contributing to glycaemic control. The network analytic 
method allows us to identify the dynamics and interconnec-
tions among different dimensions of self-efficacy and self-
care practice. By mapping this network, we can determine 
which behaviours or beliefs are most central and impactful to 
glycaemic control, thereby enabling the development of 
more targeted and effective DSMS. Due to insufficient evi-
dence, our study aims to (1) examine the association between 
self-efficacy, self-care behaviours, and glycaemic control 
and (2) identify the specific dimensions of self-efficacy and 
self-care behaviours that significantly impact glycaemic 
control through network analysis. Results from this study 
may direct the primary care providers and policymakers to 
develop tailored DSMS programs for primary care, leading 
to more effective, evidence-based strategies for promoting 
self-care and improving diabetes care.

Methods

Study design and population

A cross-sectional descriptive study was conducted in Thua 
Thien Hue province (Central Vietnam) from 20 October 
2021 to 28 January 2022. Data collection and interviews 
occurred between 1 November 2021 and 28 January 2022, 
during the “new-normal” period of effective COVID-19 con-
trol in Vietnam. During this time, the Ministry of Health 
adjusted healthcare provisions, allowing prescriptions for 
chronic patients to extend up to 3 months, compared to the 
usual monthly refills, which led to a longer duration between 
follow-up appointments. Importantly, Thua Thien Hue prov-
ince remained COVID-19-free throughout 2020–2021, 
ensuring that the pandemic did not directly affect the data 
collection and face-to-face interviews.

The minimum sample size of 302 participants was esti-
mated using a ratio estimation, with a 95% confidence inter-
val (CI), a marginal error (d) of 0.1, a design coefficient 
(DEFF) of 3, anticipated adequate self-efficacy proportion of 
52.5% (based on a previous study19), and a 5% refusal rate. 
We employed a two-stage sampling method to ensure 
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Figure 1. Structure, class categorisation, and functions of different levels in diabetes care within the Vietnamese public healthcare 
system.11

Note: The health facility is categorised into class I, II, III, or IV based on its infrastructure and equipment, human resources, health services offered, size, 
and function.

representation of both rural and urban populations. First, we 
randomly selected one rural district (Phu Vang district) and 
one urban district (Hue City) from the nine districts in the 
province using a simple random sampling technique. Two 
primary care clinics within these districts were identified for 
participant recruitment. Inclusion criteria for participants 
were: (1) individuals with T2DM aged between 18 and 
80 years, (2) diagnosed with T2DM for at least 1 year to 
ensure established self-efficacy and self-care routines, and (3) 
having scheduled medical follow-ups during the study period. 
Individuals with cognitive impairments, mental disorders, or 
conditions affecting communication and daily lifestyle 
behaviours were excluded. From the electronic medical 
records, we identified 318 eligible participants with T2DM. 
Of these, 294 completed the survey during their routine clinic 
visits, representing a response rate of 92.5%. All participants 
provided written informed consent before participating.

Measurements

Participants who agreed to participate were interviewed face-
to-face within their routine medical encounters with a struc-
tured questionnaire by trained research assistants. Each 
interview took approximately 30 min. Demographics, health 
conditions, medical history, and diabetic characteristics were 
collected from the patient booklets. Weight, height, waist–hip 

circumferences, and blood pressure were measured in the 
interview. The most recent HbA1c levels of patients, meas-
ured either at the time of data collection or no more than 
3 months prior, were obtained from the electronic medical 
record (EMR) database. With the patients’ consent, research-
ers accessed the EMR daily during the data collection, based 
on the patient encounter ID; data were anonymised before 
analysis to ensure participant confidentiality. Adults with 
HbA1c < 7% and older people (aged ⩾ 60 years) with 
HbA1c < 7.5% were defined as having well-controlled or 
optimal glycaemic control.21 Conversely, individuals with 
HbA1c levels equal to or greater than these thresholds were 
classified as having suboptimal glycaemic control. We also 
employed the EuroQOL-5 Dimensions-5 Levels (EQ-5D-5L) 
to measure the health-related quality of life index, which has 
been validated for the Vietnamese population with a score 
range of −0.5115 to 1.22.22

The Summary of Diabetes Self-Care Activities (SDSCA; 
Supplemental material) instrument is widely used to assess 
diabetes self-care (DSC) among PWDs and has been trans-
lated into different languages, including Vietnamese. The 
SDSCA has shown sufficient internal and test-retest reliabil-
ity.23 This self-report instrument includes ten core items to 
assess four aspects of the diabetes regimen: diet, exercise, 
self-monitoring of blood glucose (SMBG), and foot care. It 
also contains one question on smoking behaviour and 14 
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optional items to address specific self-care behaviours, such 
as medication use.23 For this study, we used the ten core 
questions and two specific questions on medication adher-
ence, excluding the smoking question. Smoking behaviour 
was assessed separately as a demographic factor, as previous 
studies assessing self-care behaviours using SDSCA did not 
report smoking as a self-care behaviour. The Vietnamese 
version of this instrument was validated through forward and 
backward translation, testing, and expert panel reviews by 
supervisors and primary care professionals to ensure its 
accuracy and cultural relevance. It was piloted with 30 
PWDs before the field survey. This final version included 12 
items covering five DSC dimensions: diet (4 items), physical 
activity (2 items), SMBG (2 items), medication adherence (2 
items), and foot care (2 items). Answers were recorded on a 
scale from 0 to 7, indicating how many days in the past week 
participants practised DSC. The score was inverted for the 
item related to consuming fat-rich foods. For PWDs who did 
not have any diabetes treatment or followed diet and exercise 
therapy only, the items of medication adherence were not 
used to calculate the overall DSC. Depending on the treat-
ment, we used only 1 item of medication adherence to calcu-
late overall DSC for PWDs having oral medication or 
injection. The item scores were averaged, resulting in an 
overall score of DSC ranging from 0 to 7.

The Diabetes Management Self-Efficacy Scale (DMSES; 
Supplemental material), comprising 20 items, was used to 
measure participant’s confidence in managing various 
aspects of diabetes care, including following a healthy diet (9 
items), blood sugar monitoring (3 items), foot care (1 item), 
physical activity practice (4 items), and medication adher-
ence (3 items).24 The scale was originally developed by Bijl 
et al.24 in the Netherlands and has been validated across mul-
tiple settings, including Australia, Belgium, Switzerland, the 
UK, and the USA, through the work of the International 
Partners in Self-Management and Empowerment (IPSE).25 
While Sturt et al.26 revised the DMSES to a 15-item version 
for use in the UK, the original 20-item version remains 
widely used and has demonstrated reliability and validity in 
numerous countries, including several Asian contexts such 
as Taiwan,27 Thailand,17 and Korea.28 In Vietnam, a previous 
study validated this version, demonstrating high internal 
consistency with an overall Cronbach’s alpha of 0.91 and 
domain-specific alphas ranging from 0.71 to 0.92.29 In this 
instrument, participants rated themselves on an 11-point 
scale, where ‘zero’ indicated ‘cannot do at all’ and ‘10’ indi-
cated ‘certainly can do’.27,29 To calculate the mean self-effi-
cacy score, sum all item scores and divide by 20. Scores 
range from 0 to 10, with higher scores indicating greater 
self-efficacy.

Statistical analysis

The data entry and preliminary analyses were performed using 
Epidata 3.1 (EpiData Association, Odense, Denmark) and 
SPSS 22.0 software (IBM Corp., Armonk, New York, USA). 

Descriptive statistics were calculated, and bivariable analyses 
were initially conducted using Chi-square tests and independ-
ent-sample t-tests to examine relationships between the varia-
bles. Multivariate logistic regression analysis was applied to 
identify factors associated with glycaemic control among 
PWDs. Variables were included in the multivariate models if 
they had a p-value less than 0.2 in bivariable analysis or were 
previously identified as predictors of glycaemic control in the 
literature.4,15,30 To explore the relationship between diabetes 
self-care behaviours, self-efficacy, and glycaemic control, we 
developed three multivariate models: (1) Model 1 – Effect of 
self-care practices (SDSCA) on glycaemic control, adjusted 
for patient characteristics; (2) Model 2 – DMSES on glycae-
mic control, adjusted for patient characteristics; (3) Model 3 
– Combined effect of SDSCA and DMSES on glycaemic con-
trol, adjusted for patient characteristics. A p-value of <0.05 
was considered statistically significant.

The analyses for network structure were performed using 
RStudio (2021. 9. 2; RStudio, Boston, MA, USA) and R ver. 
4.1.2 (The R Foundation for Statistical Computing). Several 
packages were used to perform the analyses, including 
q-graph (ver. 1.9.2; https://www.rdocumentation.org/pack-
ages/qgraph/versions/1.9.2) for network estimation and plot-
ting, bootnet (ver. 1.5, The R Foundation for Statistical 
Computing, Vienna, Austria; https://www.r-project.org/) for 
network accuracy and stability analysis, and network com-
parison test (NCT, Version: 2.2.1) for comparison of the dif-
ferences between networks. The network structure of 
self-care and self-efficacy domains was examined using a 
Gaussian graphical model with regularisation through the 
graphical lasso algorithm, applying the extended Bayesian 
information criterion (tuning parameter = 0.5). A correlation 
stability coefficient greater than 0.25 indicated stable node 
centrality indices. Bootstrapped 95% CI of edge weights 
were calculated to analyse the accuracy and stability of the 
network. We utilised three centrality indices to describe the 
network: strength, betweenness, and closeness. Strength 
reflects a node’s direct connections, revealing the most 
impactful self-care and self-efficacy behaviours; between-
ness indicates a node’s role as a connector, showing which 
behaviours facilitate overall network interactions; and close-
ness measures the shortest edges to other nodes, highlighting 
behaviours that indirectly influence the network. Network 
characteristics such as network density, global strength, 
average clustering coefficient, modularity index (Q), and 
average shortest path length were described.

Results

Socio-demographic and clinical characteristics of 
participants

Table 1 provides the characteristics of the study population 
stratified by glycaemic control status. The average age of the 
participants was 64.02 (SD 10.68 years). Most participants 
were female, living in urban areas, and had a primary education 

https://www.rdocumentation.org/packages/qgraph/versions/1.9.2
https://www.rdocumentation.org/packages/qgraph/versions/1.9.2
https://www.r-project.org/
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qualification. Approximately half of the participants had sub-
optimal glycaemic control (50.7%), 52.2% living in urban and 
48.2% in rural areas. Over two-thirds of participants had con-
current hypertension. The overall scores of participants on 

self-care practice and self-efficacy were low, with mean scores 
of 3.97 (SD 0.91) and 6.84 (SD 1.35), respectively. People with 
T2DM for a longer duration, having insulin in their treatment, 
and complication presence exhibited poorer glycaemic control 

Table 1. Demographic and clinical characteristics of respondents by glycaemic control status.

Characteristics, n (%) Total (n = 294) Glycaemic uncontrol (n = 149) Glycaemic control (n = 145) p-value

Area
 Urban 182 (62.9) 95 (52.2) 87 (47.8) 0.549
 Remote 112 (38.1) 54 (48.2) 58 (51.8)
Gender
 Female 177 (60.2) 89 (50.3) 88 (49.7) 0.905
 Male 117 (39.8) 60 (51.3) 57 (48.7)
Age
 <60 82 (27.9) 44 (53.7) 38 (46.3) 0.603
 ⩾60 212 (72.1) 105 (49.5) 107 (50.5)
Highest education
 Primary education and under 140 (47.6) 65 (46.4) 75 (53.6) 0.37
 Junior and senior high school 94 (32.0) 52 (55.3) 42 (44.7)
 College and above 60 (20.4) 32 (53.3) 28 (46.7)
Employment
 Employed 87 (30.6) 47 (54.0) 40 (46.0) 0.441
 Not employed, retired 197 (69.4) 96 (48.7) 101 (51.3)
Health-related quality of life, Mean (SD) 0.49 (0.25) 0.47 (0.24) 0.52 (0.26) 0.114
Duration of disease
 <7 years 171 (58.2) 74 (43.3) 97 (56.7) 0.003
 ⩾7 years 123 (41.8) 75 (61.0) 48 (39.0)
BMI
 Underweight 12 (4.1) 5 (41.7) 7 (58.3) 0.639
 Normal weight 147 (50.0 78 (53.1) 69 (46.9)
 Overweight/Obesity 135 (45.9) 66 (48.9) 69 (51.1)
Waist circumference
 Normal 111 (37.8) 53 (47.7) 58 (52.3) 0.471
 At risk 183 (62.2) 96 (52.5) 87 (47.5)
Diabetes treatment
 None 4 (1.4) 3 (75.0) 1 (25.0) 0.001
 OHA 230 (78.2) 102 (44.3) 128 (55.7)
 Insulin 21 (7.1) 14 (66.7) 7 (33.3)
 OHA + Insulin 39 (13.3) 30 (76.9) 9 (23.1)
Diabetes complications
 None 99 (33.7) 40 (40.4) 59 (59.6) 0.025
 1 96 (32.6) 50 (52.1) 46 (47.9)
 ⩾2 99 (33.7) 59 (59.6) 40 (40.4)
Concurrence of hypertension
 Yes 198 (67.3) 97 (49.0) 101 (51.0) 0.456
 No 96 (32.7) 52 (54.2) 44 (45.8)
Need for diabetes self-management support
 Yes 140 (47.6) 66 (47.1) 74 (52.9) 0.293
 No 154 (52.4) 83 (53.9) 71 (46.1)
Receiving diabetes self-management counselling from health providers
 Yes 216 (73.5) 110 (50.9) 106 (49.1) 0.896
 No 78 (26.5) 39 (50.0) 39 (50.0)
Overall SDSCA, Mean (SD) 3.97 (0.91) 4.05 (0.92) 3.88 (0.9) 0.101
Overall DMSES, Mean (SD) 6.84 (1.35) 7.01 (1.34) 6.66 (1.34) 0.024

SDSCA: Summary of Diabetes Self-Care Activities; DMSES: Diabetes Management Self-Efficacy Scale; SD: standard deviation; OHA: oral hypoglycaemic 
agents.
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than others (p < 0.05). Participants with uncontrolled HbA1c 
levels had slightly higher mean scores for both overall self-care 
of diabetes (4.05) and self-management efficacy (7.01) com-
pared to those with controlled HbA1c levels (3.88 and 6.66, 
respectively).

Factors associated with glycaemic control: 
Multivariate logistic regression models

Table 2 demonstrates the multivariate logistic regression 
analysis of HbA1c control as the dependent variable with 
self-care practice, self-efficacy, and selected participants’ 
characteristics as independent variables. The association 
between diabetes management self-efficacy and glycaemic 

control was consistent when adjusting for diabetes self-care 
practices. Higher self-efficacy was significantly associated 
with lower odds of having suboptimal glycaemic control 
(Model 2: OR = 0.8, 95% CI (0.65, 0.99); Model 3: OR = 0.76, 
95% CI (0.6, 0.97); p < 0.05). Meanwhile, higher self-care 
practices were related to lower odds of suboptimal glycae-
mic control (OR = 0.94, 95% CI (0.7, 1.26)) without consid-
ering self-efficacy, but higher odds (OR = 1.15, 95% CI 
(0.81, 1.63)) when taking self-efficacy into account. 
However, neither association was statistically significant. 
Across all three models, a normal waist circumference 
(p < 0.05), shorter T2DM duration (p < 0.05), absence of 
diabetes complication (p < 0.05), and oral hypoglycaemic 
agent (OHA) treatment (p < 0.01) were strongly associated 
with better glycaemic control among participants.

Table 2. Multivariate logistic regression models of glycaemic control, self-efficacy, self-care, and participant characteristics. 

Variable, OR (95% CI) Model 1 Model 2 Model 3

SDSCA 0.94 (0.7, 1.26) – 1.15 (0.81, 1.63)
DMSES – 0.8 (0.65, 0.99)* 0.76 (0.6, 0.97)*
Age
 <60 1 1 1
 ⩾60 1.29 (0.65, 2.53) 1.35 (0.68, 2.67) 1.35 (0.68, 2.67)
Employment
 Not employed 1 1 1
 Employed 0.7 (0.37, 1.33) 0.62 (0.32, 1.2) 0.63 (0.32, 1.2)
Health-related quality of life 0.51 (0.18, 1.43) 0.56 (0.2, 1.56) 0.54 (0.19, 1.52)
Waist circumference
 At risk 1 1 1
 Normal 1.86 (1.08, 3.19)* 1.81 (1.05, 3.12)* 1.76 (1.02, 3.05)*
Diabetes duration
 <7 1.85 (1.06, 3.22)* 1.83 (1.05, 3.18)* 1.89 (1.08, 3.31)*
 ⩾7 1 1 1
Diabetes complication
 None 2.11 (1.12, 3.97)* 2.09 (1.1, 3.97)* 2.09 (1.1, 3.98)*
 1 1.2 (0.64, 2.25) 1.24 (0.65, 2.33) 1.23 (0.65, 2.32)
 ⩾2 1 1 1
Treatment
 OHA 2.95 (1.49, 5.83)** 2.97 (1.49, 5.9)** 3.05 (1.53, 6.09)**
 Others 1 1 1
Concurrence of hypertension
 No 1 1 1
 Yes 1.31 (0.74, 2.32) 1.24 (0.73, 2.29) 1.26 (0.71, 2.24)
Diabetes self-management support needs
 No 1 1 1
 Yes 1.32 (0.79, 2.22) 1.47 (0.86, 2.51) 1.51 (0.88, 2.58)

Model 1: Effect of diabetes self-care practices (SDSCA) on glycaemic control, adjusted for patient characteristics.
Model 2: Effect of diabetes management self-efficacy (DMSES) on glycaemic control, adjusted for patient characteristics.
Model 3: Combined effect of SDSCA and DMSES on glycaemic control, adjusted for patient characteristics.
Patient characteristics included in all three models were age, employment status, health-related quality of life, waist circumference, diabetes duration, 
complications, hypertension concurrence, treatment regimen, and diabetes self-management support needs.
OR: odds ratios; 95% CI: 95% confidence intervals; OHA: oral hypoglycaemic agents; and p-values for SDSCA, DMSES, and patient characteristics were 
reported.
1: reference group.
Significance levels: *p < 0.05; **p < 0.01.
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Network analysis of diabetes self-efficacy and 
self-care practices on glycaemic control

Figure 2 illustrates the relationships between different 
domains of SDSCA and DMSES among participants. Seven 
edges were identified in the total sample network (Figure 
2A), with three edges showing a partial correlation (pc) 
greater than 0.3. The most robust connection was observed 
between foot care practice and self-efficacy (0.58), followed 
by exercise adherence and confidence (0.54) and diet adher-
ence and self-efficacy (0.48). Figure 2B shows that exercise 
self-efficacy exhibited the central role with the highest nodal 
strength in the overall network. The closeness centrality plot 
showed that medication adherence had minimal or no direct 
or indirect connections to other nodes in the overall network.

Figure 3 demonstrates the relationships among different 
dimensions of diabetes self-care practice and self-efficacy for 
individuals with good and poor glycaemic control. Among 
people with well-controlled HbA1c levels (Figure 3A), the 
strongest correlation was observed between diet adherence 
and confidence (weight: 0.63), followed by foot care practice 
and confidence (weight: 0.52) and exercise adherence and 
confidence (weight: 0.43). We also found moderate intercon-
nections between diet-related self-efficacy and other domains, 
indicating its critical role in enhancing self-efficacy across 
domains to achieve optimal glycaemic control. For people 
with suboptimal glycaemic control (Figure 3B), the strongest 
correlation was observed between foot care practices and 

self-efficacy (weight: 0.63), followed by exercise practices 
and self-efficacy (weight: 0.61). Moreover, there were mod-
erate interconnections of blood glucose monitoring self-effi-
cacy and other self-efficacy domains, including diet (with a 
weight of 0.26) and exercise (with a weight of 0.18). These 
connections suggest that improvements or challenges in one 
area can influence the others.

In the combined network of SDSCA and DMSES dimen-
sions, self-efficacy dimensions were more central across dif-
ferent glycaemic control levels than SDSCA dimensions 
(Figure 4). For SDSCA dimensions, foot care practice had 
the highest nodal strength among those with poor glycaemic 
control, followed by exercise and diet practice. For DMSES 
dimensions, self-efficacy for exercise and blood glucose 
monitoring were the most dominant factors among those 
with poor glycaemic control. The change in nodal strength 
was most remarkable for self-efficacy in diet and blood glu-
cose monitoring.

Discussion

Glycaemic control is critical for effective diabetes treatment 
and its complication management. Our study reveals a rela-
tively high proportion of PWDs having suboptimal glycae-
mic control, similar to studies in Central Vietnam (48.1%),31 
Maldives (50.7%),32 and Thailand (54.8%).33 However, this 
is lower than the findings from Vietnam in 2015 (63.9%)3 
and China in 2020 (65%).34 These variations could be 

Figure 2. Network structure (A) and centrality indices (B) of the total sample.
SDSCA_D: diet adherence, SDSCA_E: Exercise adherence, SDSCA_M: medication adherence, SDSCA_B: blood glucose monitoring practice, SDSCA_F: 
foot care; SES_D: diet self-efficacy, SES_E: Exercise self-efficacy, SES_M: medication adherence self-efficacy, SES_B: blood glucose monitoring self-efficacy, 
SES_F: foot care self-efficacy.
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Figure 3. Network structures for optimal glycaemic control (A) and suboptimal glycaemic control (B).
SDSCA_D: diet adherence, SDSCA_E: Exercise adherence, SDSCA_M: medication adherence, SDSCA_B: blood glucose monitoring practice, SDSCA_F: 
foot care; SES_D: diet self-efficacy, SES_E: Exercise self-efficacy, SES_M: medication adherence self-efficacy, SES_B: blood glucose monitoring self-efficacy, 
SES_F: foot care self-efficacy.

Figure 4. Nodal strength centrality indices for glycaemic control.
SDSCA_D: diet adherence, SDSCA_E: Exercise adherence, SDSCA_M: medication adherence, SDSCA_B: blood glucose monitoring practice, SDSCA_F: 
foot care; SES_D: diet self-efficacy, SES_E: Exercise self-efficacy, SES_M: medication adherence self-efficacy, SES_B: blood glucose monitoring self-efficacy, 
SES_F: foot care self-efficacy.
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attributable to different glycaemic control criteria, as these 
studies used the HbA1c cutoffs of <7% or <6.5% for the 
entire population without considering older adults specifi-
cally. The local situation of the COVID-19 pandemic and 
policies for rescheduling chronic care appointments may 
also affect these differences. Since our focus was on primary 
care, where patients typically have stable diabetes, our find-
ings differ from hospital-based studies with more complex 
cases.

Self-care practices and management self-efficacy 
observed in our study participants were lower than those 
reported in the previous studies. The score of SDSCA was 
lower than that reported in Thailand17 (4.8, SD 1.73) and 
India35 (4.56, SD 2.61) during the COVID-19 pandemic. 
Similarly, the DMSES score found in Malaysia15 was 7.33 
(SD 2.25), and in Iran,36 it was 7.31 (SD 1.14), compared to 
our study score of 6.84 (SD 1.35). Besides the cultural differ-
ences and the impact of COVID-19, these findings suggest 
potential gaps in effective DSMS in primary care. A system-
atic review in the Asian Western Pacific region indicates that 
group-based diabetes self-management education and sup-
port (DSMES) with hands-on sessions delivered by multidis-
ciplinary teams improve self-management and glycaemic 
control.20 Interventions focused on self-efficacy have suc-
cessfully improved self-efficacy and self-management 
behaviours, which are essential for better glycaemic con-
trol.37 However, little is known about DSMES implementa-
tion in Vietnam. It is strongly recommended to enhance the 
availability and accessibility of culturally appropriate 
DSMES programs in primary care to improve self-care prac-
tices and self-efficacy in managing diabetes.

Our study found a consistent association between diabetes 
self-efficacy and glycaemic control, aligning well with 
Bandura’s self-efficacy theory38 and previous studies.15–17 
These findings collectively suggest that individuals with 
strong self-efficacy are more likely to engage in and maintain 
necessary behaviours to achieve their goals. Although the 
positive association between self-care practice and glycaemic 
control is well-documented in the literature,30,35,39,40 our study 
did not observe this association.41,42 Diabetes self-care behav-
iours are complex and require different aspects to adhere to 
and maintain, with motivation being a key. However, the 
COVID-19 pandemic disrupted many aspects of daily life, 
including access to healthcare, social support, and physical 
activity, which can negatively impact motivation and self-
care behaviours.35,43 Additionally, data collection occurred 
during a period of numerous celebrations before the 
Vietnamese Lunar New Year, potentially leading to overcon-
fidence in managing their illness without proper self-care 
practices. Our study highlights the need for tailored interven-
tions to tackle the specific challenges of managing chronic 
conditions during festive periods and public health crises. It 
informs strategies for healthcare systems to better prepare for 
and respond to similar situations in the future. Furthermore, 
future studies should incorporate psychological factors to 

understand diabetes management better during such chal-
lenging times.

The relationships between DSC, DMSES, and glycaemic 
control are clearly complex and potentially influenced by 
various patient characteristics. Notably, our study revealed 
significant effects of waist circumference, diabetes duration, 
treatment regimen, and complications on glycaemic control, 
reinforcing findings from previous studies.4,30,35,44 These 
findings emphasise the importance of considering a patient’s 
specific health profile when designing and evaluating the 
effectiveness of DSMES on health outcomes. Patients with 
shorter diabetes duration or those on an OHA regimen 
showed significantly higher optimal glycaemic control rates 
than others.17,45,46 This highlights the need for additional sup-
port and resources as diabetes progresses and treatment 
becomes more complex to help patients maintain effective 
self-care and control over their condition. Similarly, previ-
ous studies found that suboptimal glycaemic control was 
likely observed in patients with a high risk of abdominal 
obesity.47,48 These findings support the importance of moni-
toring and maintaining a healthy waist circumference 
through diet and exercise to improve insulin sensitivity and 
optimum glycaemic control.

However, in our study, neither the need for DSM support 
nor reported receipt of DSM counselling was significantly 
associated with glycaemic control. This may indicate that 
while DSM support and counselling are beneficial, their 
impact on glycaemic control might depend more on the spe-
cific quality, consistency, and individualisation of the sup-
port rather than just access or need alone. Bandura’s 
self-efficacy theory identifies four primary sources of self-
efficacy: mastery experiences, vicarious learning, social 
encouragement, and managing emotional and physical 
responses.38 Mastery experiences are the most influential as 
they reinforce an individual's confidence through successful 
experiences. Building on this, practical interventions in pri-
mary care settings can focus on providing personalised, 
hands-on counselling during routine care and setting achiev-
able self-management goals to allow patients to build confi-
dence through small successes. Peer support groups enable 
patients to learn from others' stories, while healthcare pro-
viders can reinforce progress through motivational inter-
viewing. Additionally, psychosocial support, such as 
cognitive-behavioural therapy or stress management coach-
ing, can further support patients’ ongoing self-care and gly-
caemic control efforts.

As far as we know, our study is the first effort using network 
analysis to explore the relationships between diabetes self-care, 
management self-efficacy dimensions, and the strength of the 
impact of these factors on glycaemic control. Our findings pro-
vide a comprehensive visualisation of the interactions between 
various self-care practices and self-efficacy domains rather 
than simply identifying individual factors associated with gly-
caemic control. This approach offers valuable insights to 
inform more effective and practical self-efficacy-focused 
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education and self-management interventions at the grassroots 
level. Our findings indicate that self-efficacy for foot care, 
exercise, and diet showed the strongest connections to self-care 
adherence. This result highlights the importance of regular foot 
care, physical activity, and diet in diabetes management to 
improve patient outcomes. Similar to Rucci et al.,49 we found 
that medication self-efficacy was isolated and disconnected 
from confidence in managing daily lifestyles. This disconnec-
tion suggests the need for focused interventions and tools 
addressing medication adherence independently from other 
self-care behaviours rather than being a part of a broader self-
management support strategy. Healthcare providers should 
offer targeted education sessions or personalised counselling or 
integrate medication reminder applications such as mobile 
health and short message service (SMS) reminders, specifi-
cally focused on medication adherence and tracking.

In our study, diet adherence and confidence showed the 
strongest correlation among people with well-controlled 
HbA1c levels. According to our results and literature,49 diet 
self-efficacy is interconnected with other self-efficacy 
domains, indicating that dietary habits play a crucial role in 
diabetes self-management. This, in turn, promotes individu-
als to engage in additional self-care behaviours. 
Comprehensive diabetes education programs should empha-
sise and begin with diabetes-specific nutrition supplements 
first to build a vital cornerstone for overall self-efficacy and 
self-care practice. Network meta-analysis results of 
Schwingshackl et al.50 showed that low-carbohydrate and 
Mediterranean dietary approaches were highly efficacious in 
improving glycaemic control in T2DM patients. In Vietnam, 
healthcare providers should provide adequate knowledge of 
the nutritional composition of healthy foods and low-carbo-
hydrate alternatives, encourage changes in shared dish habits, 
and call for family support to facilitate these dietary changes. 
Moreover, an integrated mobile application targeting educa-
tional materials and resources to self-monitor diet diaries, 
carbohydrate counters, exercise, and blood glucose level 
trends is promising to improve diabetes self-management.51

Conversely, for those with suboptimal glycaemic control, 
foot care practice and self-efficacy were most strongly asso-
ciated, with foot care practice having the highest nodal 
strength among self-care behaviours. The lack of awareness 
and practice of patients and healthcare providers on foot care 
in diabetes management has been acknowledged in the litera-
ture.52–54 Therefore, it is strongly recommended that aware-
ness be raised among patients and healthcare providers about 
the importance of integrating self-management practices, 
such as foot care, into routine care for T2DM, particularly for 
those struggling to maintain glycaemic control. Furthermore, 
the highest nodal strength for self-efficacy in exercise and 
blood glucose monitoring among DMSES dimensions high-
lighted their most dominant factors contributing to poor gly-
caemic control. Significantly, regular blood glucose 
monitoring is crucial for effective diabetes management, as it 

assists PWDs in better awareness of their glycaemic condi-
tion and timely adjustments in diet, exercise, and medication. 
Although guidelines for self-monitoring of blood glucose in 
routine care are inconclusive for those not on insulin, the 
marked difference in self-efficacy for blood glucose monitor-
ing between glycaemic control subgroups in our study under-
scores its importance in diabetes management.

Moreover, within the digital health era, leveraging 
e-health tools presents an opportunity to provide continuous 
support beyond clinical visits. SMS, mobile health apps, and 
remote patient monitoring systems can provide accessible 
and cost-effective strategies to reinforce self-management 
behaviours, particularly for patients in remote areas. Digital 
health interventions have shown promise for lowering 
HbA1c levels and enhancing diabetes care, with evidence 
suggesting that an optimal intervention duration is 6 months 
or less.55

There are several limitations to the current study. Since it is 
a cross-sectional descriptive study, causality cannot be estab-
lished between self-efficacy, self-care practices, and glycaemic 
control. Additionally, the reliance on self-reported measures 
for assessing diabetes self-efficacy and self-care practices may 
introduce recall bias and potential overestimation, especially 
regarding perceived self-efficacy. The data collection occurred 
during the COVID-19 pandemic, leading to changes in health-
care delivery and patient behaviours, potentially affecting 
study results. Moreover, our study could not reach individuals 
who did not attend follow-up appointments, potentially intro-
ducing selection bias towards more engaged patients and limit-
ing generalisability to those less active in their care. Some 
essential aspects of diabetes management, such as diabetes-
related literacy, social and family support, and psychological 
issues, were not considered. Conducting a longitudinal study 
and overcoming these limitations would provide a deeper 
understanding of the causal relationships between self-care 
practices, self-efficacy, and glycaemic control over time. 
Additionally, exploring the influence of cultural factors on self-
efficacy and self-care behaviours in diabetes management 
could provide richer insights for designing effective self-man-
agement interventions that align with cultural norms and val-
ues in Vietnam and similar settings.

Conclusions

Our study highlights the complex interplay between man-
agement self-efficacy, self-care, and glycaemic control in 
diabetes management in primary care. Dietary self-efficacy 
is central in reinforcing other self-care practices among indi-
viduals with well-controlled glycaemic levels. In contrast, 
self-efficacy in exercise, blood glucose monitoring, and foot 
care appear to be the most influential factors contributing to 
suboptimal glycaemic control. Targeted education programs, 
personalised counselling to address specific self-care needs, 
behavioural interventions focused on diet, foot care, and 
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physical activity, and leveraging technology that enhances 
confidence in specific self-care activities are needed to sup-
port sustained self-management. These targeted approaches 
can improve patient confidence and foster better glycaemic 
outcomes, particularly in primary care settings.

Acknowledgements

We would like to extend our thanks to the respondents, local health 
providers, and research team members who supported us in collect-
ing the data, as well as all of the staff in the Family Medicine 
Centre, Hue University of Medicine and Pharmacy, Hue University 
for their support throughout this work. We also thank the VLIR 
Inter-University Cooperation Program with Hue University for 
their financial support of this study.

Author contributions

All authors contributed to the study conceptualisation and meth-
odology. Data collection was done by Le Ho Thi Quynh Anh, Vo 
Ngoc Ha My, Nguyen Thi Phuong Anh, and Tran Thi Truc Ly; 
Le Ho Thi Quynh Anh and Tran Binh Thang analysed and inter-
preted data. Le Ho Thi Quynh Anh and Nguyen Vu Quoc Huy 
were responsible for data curation. Peter Pype, Nguyen Vu Quoc 
Huy, Johan Wens, and Nguyen Minh Tam administered and 
supervised the research activities. Le Ho Thi Quynh Anh, Peter 
Pype, and Nguyen Vu Quoc Huy wrote the original draft. All 
authors contributed to revising and editing the final version. All 
authors have read and agreed to the published version of the 
manuscript.

Data availability statement

The data presented in this study are available on request from the 
corresponding author. The data are not publicly available due to 
privacy.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for 
the research, authorship, and/or publication of this article: This research 
was funded by the VLIR Inter-University Cooperation Program 
(VLIR-IUC) with Hue University, Vietnam (VN2019IUC026A103). 
The funders had no role in data analysis, publication decisions, or man-
uscript preparation.

Ethical approval

This study was approved by the Ethical Committee in Biomedical 
Research of Hue University of Medicine and Pharmacy on 3 June 
2020 (Approval number: H2020/073) and extended on 5 April 2021 
(Approval number: H2021/021). Written informed consent was 
obtained before the interviews. All participants had the right to 
withdraw from the study at any time. All methods followed relevant 
guidelines and regulations, as well as an ethical approval statement 
and informed consent to participation.

Consent for publication

Our manuscript does not contain any individual person’s data in 
any form.

Informed consent

Written informed consent was obtained from all subjects before the 
study.

Trial registration

Not applicable.

ORCID iDs

Le Ho Thi Quynh Anh  https://orcid.org/0000-0002-8338-6548

Nguyen Minh Tam  https://orcid.org/0000-0002-8505-677X

Wim Peersman  https://orcid.org/0000-0002-4276-7408

Tran Binh Thang  https://orcid.org/0000-0002-8179-4927

Supplemental material

Supplemental material for this article is available online.

References

 1. Abate TW, Dessie G, Workineh Y, et al. Non-adherence to 
self-care and associated factors among diabetes adult popula-
tion in Ethiopian: A systemic review with meta-analysis. PLoS 
One 2021; 16: e0245862.

 2. International Diabetes Federation. IDF Diabetes Atlas, Tenth 
edition. Brussels, Belgium: International Diabetes Federation, 
2021.

 3. Khue TN, Binh TTD, Van DKN, et al. A cross-sectional study 
to evaluate diabetes management, control and complications 
in 1631 patients with type 2 diabetes mellitus in Vietnam 
(DiabCare Asia). Int J Diabetes Dev Ctries 2019; 40: 70–79.

 4. Thuy LQ, Nam HTP, An TTH, et al. Factors associated with 
glycaemic control among diabetic patients managed at an 
urban hospital in Hanoi, Vietnam. Biomed Res Int 2021; 2021: 
8886904.

 5. Vietnam Ministry of Health. Decision No. 5904/QD-BYT 
promulgating Guidelines for diagnosis, treatment and man-
agement of non-communicable diseases at commune health 
centers. Hanoi, Vietnam, 2019.

 6. Vietnam Ministry of Health. Decision No. 2559/QD-BYT on 
promulgate plan for enhancing treatment and management of 
hypertension and diabetes following the principles of family 
medicine at commune health centers, period of 2018–2020. 
Hanoi, Vietnam, 2018.

 7. Duong DB, Minh HV, Ngo LH, et al. Readiness, availability 
and utilisation of rural vietnamese health facilities for com-
munity based primary care of non-communicable diseases: A 
cross sectional survey of 3 Provinces in Northern Vietnam. Int 
J Health Policy Manag 2019; 8: 150–157.

 8. Kien VD, Van Minh H, Giang KB, et al. Views by health 
professionals on the responsiveness of commune health sta-
tions regarding non-communicable diseases in urban Hanoi, 
Vietnam: A qualitative study. BMC Health Serv Res 2018; 18: 
392.

https://orcid.org/0000-0002-8338-6548
https://orcid.org/0000-0002-8505-677X
https://orcid.org/0000-0002-4276-7408
https://orcid.org/0000-0002-8179-4927


12 SAGE Open Medicine

 9. Kolb L. An effective model of diabetes care and education: 
The ADCES7 self-care behaviors. Sci Diabetes Self Manag 
Care 2021; 47: 30–53.

 10. Lall D, Engel N, Devadasan N, et al. Models of care for 
chronic conditions in low/middle-income countries: a ‘best 
fit’ framework synthesis. BMJ Glob Health 2018; 3: e001077.

 11. Vietnam Ministry of Health. Circular No. 43/2013/TT-BYT on 
providing for technical and professional levels in the network 
of health facilities. Hanoi, Vietnam, 2013.

 12. Goh LH, Siah CJR, Tam WWS, et al. Effectiveness of the 
chronic care model for adults with type 2 diabetes in primary 
care: A systematic review and meta-analysis. Syst Rev 2022; 
11: 273.

 13. American Diabetes Association Professional Practice 
Committee. 5. Facilitating Behavior Change and Well-being 
to Improve Health Outcomes: Standards of Medical Care in 
Diabetes-2022. Diabetes Care 2022; 45: S60–S82.

 14. Ong-Artborirak P, Seangpraw K, Boonyathee S, et al. Health 
literacy, self-efficacy, self-care behaviors, and glycemic con-
trol among older adults with type 2 diabetes mellitus: a cross-
sectional study in Thai communities. BMC Geriatr 2023; 23: 
297.

 15. Tharek Z, Ramli AS, Whitford DL, et al. Relationship between 
self-efficacy, self-care behaviour and glycaemic control 
among patients with type 2 diabetes mellitus in the Malaysian 
primary care setting. BMC Fam Pract 2018; 19: 39.

 16. Lee YJ, Shin SJ, Wang RH, et al. Pathways of empowerment 
perceptions, health literacy, self-efficacy, and self-care behav-
iors to glycemic control in patients with type 2 diabetes mel-
litus. Patient Educ Couns 2016; 99: 287–294.

 17. Hurst CP, Rakkapao N and Hay K. Impact of diabetes self-
management, diabetes management self-efficacy and dia-
betes knowledge on glycemic control in people with Type 2 
Diabetes (T2D): A multi-center study in Thailand. PLoS One 
2020; 15: e0244692.

 18. Siddiqui F, Hewitt C, Jennings H, et al. Self-management of 
chronic, non-communicable diseases in South Asian settings: 
A systematic mixed-studies review. PLOS Glob Public Health 
2024; 4: e0001668.

 19. Letta S, Aga F, Assebe Yadeta T, et al. Self-care practices 
and correlates among patients with type 2 diabetes in Eastern 
Ethiopia: A hospital-based cross-sectional study. SAGE Open 
Med 2022; 10: 20503121221107337.

 20. Mohamed A, Staite E, Ismail K, et al. A systematic review 
of diabetes self-management education interventions for peo-
ple with type 2 diabetes mellitus in the Asian Western Pacific 
(AWP) region. Nurs Open 2019; 6: 1424–1437.

 21. Vietnam Ministry of Health. Decision No. 5481/QD-BYT 
stipulating Guideline on diagnosis and treatment for type 2 
diabetes. Hanoi, Vietnam, 2020.

 22. Manjula G and Premkumar J. Self efficacy and self care 
behaviour among patients with Type 2 diabetes mellitus – A 
cross sectional survey. Int J Sci Res 2015; 4: 2047–2051.

 23. Abate TW, Tareke M and Tirfie M. Self-care practices and 
associated factors among diabetes patients attending the out-
patient department in Bahir Dar, Northwest Ethiopia. BMC 
Res Notes 2018; 11: 800.

 24. Bijl JV, Poelgeest-Eeltink AV and Shortridge-Baggett L. The 
psychometric properties of the diabetes management self-effi-
cacy scale for patients with type 2 diabetes mellitus. J Adv 
Nurs 1999; 30: 352–359.

 25. McDowell J, Courtney M, Edwards H, et al. Validation of the 
Australian/English version of the diabetes management self-
efficacy scale. Int J Nurs Pract 2005; 11: 177–184.

 26. Sturt J, Hearnshaw H and Wakelin M. Validation and reliabil-
ity of the DMSES UK: a measure of self-efficacy for type 2 
diabetes self-management. Prim Health Care Res Dev 2010; 
11: 374–381.

 27. Vivienne Wu SF, Courtney M, Edwards H, et al. Development 
and validation of the Chinese version of the Diabetes 
Management Self-efficacy Scale. Int J Nurs Stud 2008; 45: 
534–542.

 28. Lee EH, van der Bijl J, Shortridge-Baggett LM, et al. 
Psychometric properties of the diabetes management self-
efficacy scale in Korean patients with type 2 diabetes. Int J 
Endocrinol 2015; 2015: 780701.

 29. Chi NTQ. Self-efficacy and self-care activities of type 2 dia-
betes patients. Master thesis, Ho Chi Minh City University of 
Medicine and Pharmacy, Vietnam, 2014.

 30. Bitew ZW, Alemu A, Jember DA, et al. Prevalence of glyce-
mic control and factors associated with poor glycemic con-
trol: A systematic review and meta-analysis. Inquiry 2023; 60: 
469580231155716.

 31. Nguyen VB, Thi KHP, Nguyen TX, et al. Diabetes self-man-
agement and its associated factors among patients with dia-
betes in central Vietnam: A cross-sectional study. PLoS One 
2022; 17: e0270901.

 32. Shareef J, Apidechkul T and Srichan P. Prevalence of and 
factors associated with suboptimal glycemic control among 
patients with type 2 diabetes mellitus attending public hospi-
tals in the Greater Male' Region, Maldives: A hospital-based 
cross-sectional study. BMC Public Health 2024; 24: 1166.

 33. Yeemard F, Srichan P, Apidechkul T, et al. Prevalence and 
predictors of suboptimal glycemic control among patients 
with type 2 diabetes mellitus in northern Thailand: A hospi-
tal-based cross-sectional control study. PLoS One 2022; 17: 
e0262714.

 34. Tao J, Gao L, Liu Q, et al. Factors contributing to glycemic 
control in diabetes mellitus patients complying with home 
quarantine during the coronavirus disease 2019 (COVID-19) 
epidemic. Diabetes Res Clin Pract 2020; 170: 108514.

 35. Paulsamy P, Ashraf R, Alshahrani SH, et al. Social Support, 
Self-Care Behaviour and Self-Efficacy in Patients with Type 2 
Diabetes during the COVID-19 Pandemic: A Cross-Sectional 
Study. Healthcare (Basel) 2021; 9: 1607.

 36. Masoompour M, Tirgari B and Ghazanfari Z. The relationship 
between health literacy, self-efficacy, and self-care behaviors 
in diabetic patients. Evidence Based Care 2017; 7: 17–25.

 37. Jiang X, Wang J, Lu Y, et al. Self-efficacy-focused education 
in persons with diabetes: a systematic review and meta-analy-
sis. Psychol Res Behav Manag 2019; 12: 67–79.

 38. Bandura A. Self-efficacy: Toward a unifying theory of behav-
ioral change. Psychol Rev 1977; 84: 191–215.

 39. Wichit N, Mnatzaganian G, Courtney M, et al. Randomised 
controlled trial of a family-oriented self-management program 
to improve self-efficacy, glycemic control and quality of life 
among Thai individuals with Type 2 diabetes. Diabetes Res 
Clin Pract 2017; 123: 37–48.

 40. Bukhsh A, Khan TM, Nawaz MS, et al. Association of diabe-
tes-related self-care activities with glycemic control of patients 
with type 2 diabetes in Pakistan. Patient Prefer Adherence 
2018; 12: 2377–2385.



Quynh Anh et al. 13

 41. Alodhayani A, Almutairi KM, Vinluan JM, et al. 
Association between self-care management practices and 
glycemic control of patients with type 2 diabetes mellitus 
in Saud Arabia: A cross -sectional study. Saudi J Biol Sci 
2021; 28: 2460–2465.

 42. Al-Ozairi A, Taghadom E, Irshad M, et al. Association 
between depression, diabetes self-care activity and glycemic 
control in an Arab population with type 2 diabetes. Diabetes 
Metab Syndr Obes 2023; 16: 321–329.

 43. Olausson JM, Brady VJ and Storey S. Effect of COVID-19 on 
type 2 diabetes self-care behaviors: A rapid review. Diabetes 
Spectr 2023; 36: 228–244.

 44. Molalign Takele G, Weharei MA, Kidanu HT, et al. Diabetes 
self-care practice and associated factors among type 2 diabetic 
patients in public hospitals of Tigray regional state, Ethiopia: 
A multicenter study. PLoS One 2021; 16: e0250462.

 45. Ahn J and Yang Y. Factors associated with poor glyce-
mic control amongst rural residents with diabetes in Korea. 
Healthcare (Basel) 2021; 9: 391.

 46. Aschner P, Gagliardino JJ, Ilkova H, et al. Persistent poor 
glycaemic control in individuals with type 2 diabetes in 
developing countries: 12 years of real-world evidence of the 
International Diabetes Management Practices Study (IDMPS). 
Diabetologia 2020; 63: 711-721.

 47. Hassan MR, Jamhari MN, Hayati F, et al. Determinants of 
glycaemic control among type 2 diabetes mellitus patients in 
Northern State of Kedah, Malaysia: a cross-sectional analysis 
of 5 years national diabetes registry 2014–2018. Pan Afr Med 
J 2021; 39: 206.

 48. Zhen J, Liu S, Zhao G, et al. Association of waist circumference 
with haemoglobin A1c and its optimal cutoff for identifying 

prediabetes and diabetes risk in the Chinese population. Intern 
Emerg Med 2022; 17: 2039–2044.

 49. Rucci P, Messina R, Ubiali A, et al. Does self-efficacy in 
diabetes management differ by type of diabetes and gender? 
Results from network analysis. J Health Psychol 2021; 26: 
156–167.

 50. Schwingshackl L, Chaimani A, Hoffmann G, et al. A net-
work meta-analysis on the comparative efficacy of differ-
ent dietary approaches on glycaemic control in patients 
with type 2 diabetes mellitus. Eur J Epidemiol 2018; 33:  
157–170.

 51. Jeffrey B, Bagala M, Creighton A, et al. Mobile phone appli-
cations and their use in the self-management of type 2 diabe-
tes mellitus: A qualitative study among app users and non-app 
users. Diabetol Metab Syndr 2019; 11: 84.

 52. Hu Y, Liu H, Wu J, et al. Factors influencing self-care behav-
iours of patients with type 2 diabetes in China based on the 
health belief model: a cross-sectional study. BMJ Open 2022; 
12: e044369.

 53. Nejaddadgar N, Solhi M, Jegarghosheh S, et al. Self-care and 
related factors in patients with type 2 diabetes. Asian J Biomed 
Pharm Sci 2017; 7: 6–10.

 54. Karthik RC, Radhakrishnan A, Vikram A, et al. Self-care prac-
tices among type II diabetics in rural area of Kancheepuram 
district, Tamil Nadu. J Family Med Prim Care 2020; 9: 2912–
2918.

 55. Zhang X, Zhang L, Lin Y, et al. Effects of E-health-based 
interventions on glycemic control for patients with type 2 dia-
betes: a Bayesian network meta-analysis. Front Endocrinol 
(Lausanne) 2023; 14: 1068254.


