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Abstract
Background Type 2 diabetes mellitus is a chronic disease and one of the fastest- growing global health emergencies 
of the 21st century. The relationships between hope level, social support, disease perception, and self-management 
behaviors are still unclear. Therefore, this study aimed to create a structural equation model to investigate the 
underlying mechanisms of self-management behaviors in patients with type 2 diabetes mellitus and provide a 
theoretical basis for future interventions.

Methods By using cross-sectional studies and convenience sampling methods. A survey was conducted from June 
2023 to April 2024 on 404 patients with type 2 diabetes mellitus at the First and Third Hospitals of Jinzhou Medical 
University. Data were collected using scales, including the General Information Questionnaire, the Herth Hope Scale, 
the Social Support Rating Scale, the Brief Disease Perception Questionnaire, and the Diabetes Self-Management 
Behavior Scale. Data were analyzed using descriptive analysis, Harman’s one-way analysis of variance, Pearson’s 
correlation test, structural equation modeling, and the bootstrap method to verify mediating effects.

Results Correlation analyses showed that all four variables were significantly correlated with each other (p < 0.01). 
Social support had the strongest correlation with self-management behavior (β = 0.554, p < 0.01), followed by hope 
level (β = 0.543, p < 0.01), and disease perception (β = -0.505, p < 0.01). The structural equation model indicated a 
strong overall fit (χ2/df = 3.378, GFI = 0.926, CFI = 0.924, IFI = 0.925, TLI = 0.903, RMSEA = 0.077).

Conclusion Overall, the chain mediation of social support and disease perception was significant. In developing 
targeted intervention strategies, future research should prioritize enhancing hope, optimizing social support, and 
reducing negative perceptions of disease by patients as key areas of focus. At the same time, strengthening self-
management abilities and health behaviors in patients with type 2 diabetes should not be neglected.
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Introduction
Diabetes mellitus (DM) is one of the global public health 
problems [1]. The International Diabetes Federation 
(IDF) reports in 2021 that [2] there are 537 million adults 
with diabetes and the absolute number of people with 
diabetes will increase by 46% by 2045. Of these, China 
has the largest number of people with diabetes [3]. Type 
2 diabetes mellitus (T2DM) is increasing at an alarming 
rate due to rapid urbanization, aging of the population, 
and lifestyle changes [4]. T2DM is long and difficult to 
cure, often resulting in irreversible complications such 
as retinopathy, nephropathy, and cardiovascular disease 
that occur 5–10 years after diabetes is diagnosed [5], Not 
only does it harm the patient’s health and diminish their 
quality of life. It can even be life- threatening in severe 
cases. Therefore, patients with type 2 diabetes must fol-
low a daily self-management program to maintain good 
blood glucose control and prevent complications.

However, faced with the challenging task of self-man-
agement and the fear of future complications, patients 
often find themselves in a psychological dilemma [6]. 
Therefore, effective psychological counseling is cru-
cial for them. And studies have shown that [7], there is 
a significant link between attitudes and health behavior; 
a positive attitude towards a behavior leads to a greater 
willingness to do that behavior, and people with type 2 
diabetes who have a positive attitude toward the treat-
ment of their disease have greater self-management skills.

Hope is a dynamic force that transcends the status quo 
and creates a sustained positive contribution to life [8]. 
Hope level as a positive attitude plays a key role in pro-
moting self-management behavior [9]. Effective patient 
self-management behavior is essential for successful dia-
betes control, which helps reduce risk factors associated 
with type 2 diabetes, prevent complications, and slow 
the progression of type 2 diabetes [10]. However, most 
surveys indicate that [11], many people with diabetes 
struggle with self-management deficits, and some suffer 
from depression, blindness, and foot ulcers, which have a 
severe impact on their quality of life and well-being. It is 
rumored that [12], An important reason for patients with 
type 2 diabetes mellitus to have lower self-management 
abilities is a lack of awareness of the importance of self-
management, limited access to health information, lim-
ited education, and a lack of knowledge of the disease. In 
terms of understanding the disease, the perception of the 
disease is low, coupled with a negative attitude towards it 
and a lack of compliance, which results in inappropriate 
glycemic control and hinders the treatment and recovery 
of type 2 diabetes mellitus [13]. Disease perception, also 
known as disease cognition, refers to a patient’s cogni-
tive assessment and understanding of a medical condi-
tion and its potential consequences [14]. Some studies 
have confirmed that [15], disease perception is one of the 

factors that affect self-management and psychological 
distress in diabetic patients. The perception of patients 
of their disease is closely related to their mental health, 
quality of life, and behavioral patterns of health. These 
indicators are crucial predictors of physical and men-
tal health and play a crucial role in the management of 
chronic disease [16]. Social support refers to the vari-
ous types of help and resources required from others 
that people receive from the social relationship net-
work, which is an important factor in determining health 
behavior and psychological stress, and can help patients 
build confidence in coping with the disease and increase 
motivation to participate in self-health management [17]. 
Adequate social support helps promote the recovery of 
patients’ physical and mental health. In contrast, a lack 
of social support can reduce the psychological adapta-
tion of patients to the disease and impact their accep-
tance of it [18]. Family members, in particular, provide a 
major source of social support, not only providing emo-
tional support to patients, but also helping them adapt 
to an effective lifestyle [19]. Living with family members 
allows patients to receive more supervision and help, to 
be more effective and confident in self-management, and 
to reduce negative perceptions of the disease [20]. It has 
been noted that [21] Diabetes Self-Management Support 
(DSMS)is effective in improving blood glucose levels and 
quality of life, reducing healthcare costs, and maintain-
ing self-management behavior, and is a crucial strategy 
to improve patients’ long-term autonomy and well-being. 
Providing adequate social support to patients with nega-
tive attitudes towards the disease or low motivation will 
increase their hope and confidence in treatment, reduce 
negative perceptions of the disease, reduce negative 
emotions caused by the disease, and encourage them to 
understand and learn to improve their knowledge of the 
disease, including self-management practices such as 
diet, exercise, medication, and blood glucose monitor-
ing. This will help them achieve their goal of delaying the 
onset of disease complications and effectively managing 
the disease. To prevent disease complications and man-
age the disease, the patient should follow an appropriate 
self-management program [10, 12]. Therefore, it is crucial 
to provide social support and a positive perception of the 
disease to help patients with negative attitudes develop 
confidence and good self-management skills to control 
blood glucose levels and reduce complications.

Current research on the relationship between levels 
of hope and self-management behavior focuses on can-
cer patients [22, 23], and studies have shown that well-
designed interventions can increase levels of social 
support and hope, which can help improve patients’ self-
management behaviors. Fewer studies have been con-
ducted in patients with chronic diseases, but it has been 
found [24] that the level of hope affects self-management 
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behaviors in COPD and that by increasing patients’ hope 
and belief in the treatment of their disease, their lifestyle, 
and self-management, their treatment can be effectively 
improved.

Theoretical foundation
Studies such as Alexander’s [25] rethink the biopsycho-
social (BPS-P) model of Karunamuni et al. [26] and point 
to the need to view biological, psychological, and social 
influences on health as an integrated whole, whereas the 
links between these influences are dynamic and inter-
dependent, and to view human beings as social beings, 
and that we are all situated in an environment of social 
change. Furthermore, the social cognitive theory pro-
posed by Bandura [27] emphasizes the concept of human 
agency and the concept of triadic reciprocal determin-
ism. Human agency refers to the human ability to direct 
themselves through their thoughts, motivation, and 
self-action. In the binary model, reciprocal determin-
ism explores the reasons why behavioral, cognitive, and 
other personal factors and environmental influences 
interact to produce mutual consequences. In this study, 
the person’s level of hope and illness perception is con-
sidered subjective factors that influence behavior, with 
social support as an external environmental factor, and 
the individual’s self-management behavior is governed by 
their level of hope and illness perception, as well as real-
world conditions such as social support. After controlling 
for sociodemographic and work-related factors, patients 
with type 2 diabetes mellitus have a direct impact on 
their self-management behaviors. Similarly, the level of 
knowledge of the disease by the patients directly affects 
their self-care behaviors. Furthermore, social support and 
perception of disease can indirectly influence their self-
management behaviors by influencing their level of hope. 
The psychological aspects of patients with type 2 diabetes 
can be broadly categorized as follows: knowledge of dia-
betes, attitudes toward treatment, self-efficacy, and level 
of hope and confidence in the treatment of the disease. 
Social cognitive theory can be a useful framework for 
understanding the occurrence of target behaviors. How-
ever, there is a lack of research on how the individual and 
their environment interact with each other in the “triadic 
interaction model” to influence behavior.

Research Methodology and Hypotheses
Based on the literature review and social cognitive the-
ory. We adopted a cross-sectional study design and quan-
titative survey methods are used for research. We used 
a chain mediation model to test the mediating roles of 
social support and disease perception on the level of hope 
and self-management behavior in patients with type 2 
diabetes. Based on a literature review, we created a chain 
mediation model and proposed the following hypoth-
eses, as shown in Fig.  1. To investigate this association, 
we used structural equation modeling (SEM) to identify 
the mediating effect and construct the SEM hypoth-
esis model. The aim is to provide a theoretical basis for 
clinical staff to improve self-management behaviors in 
patients with type 2 diabetes.

Hypothesis 1 The hope level is positively associated with 
self-management behaviors in patients with type 2 diabe-
tes mellitus.

Hypothesis 2 The hope level can indirectly influence 
self-management behavior in people with type 2 diabetes 
through the mediation of social support.

Hypothesis 3 Hope level can indirectly predict self-man-
agement behavior in patients with type 2 diabetes through 
the mediating role of disease perception.

Hypothesis 4 Hope level can indirectly predict self-
management behavior in patients with type 2 diabetes 
through chain-mediated effects of social support and dis-
ease perception.

Materials and methods
Participants
In this study, a cross-sectional study and convenient sam-
pling were used to collect data at the First Affiliated Hos-
pital and the Third Affiliated Hospital of Jinzhou Medical 
University. First, communicate with the director of the 
nursing department at the hospital to explain the purpose 
of this investigation. Two nurses were recruited as inves-
tigators for two hospitals. And then contact the head 
nurse of the endocrinology department for approval. Sec-
ond, the investigators were trained in the endocrinology 
departments of the two hospitals, giving them sufficient 
professional skills. Clarify the grading standards and 
communication skills. Finally, after obtaining informed 
consent from the researchers, hospitalized patients with 
type 2 diabetes were asked to complete the survey on 
their own. For the calculation of the sample size, accord-
ing to Kendall M’s rough sampling criterion, the sample 
size should be 5 to 10 times the sum of all dimensions 
of the scale. After considering a sample loss rate of 20%, 
425 questionnaires were distributed in the study, and 404 Fig. 1 Chain mediation model and assumptions
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questionnaires were finally valid after excluding invalid 
questionnaires. The patients had to meet the follow-
ing criteria: (1) patients who met the diagnosis of type 
2 diabetes according to the 2020 Chinese guidelines for 
the prevention and treatment of type 2 diabetes and the 
diagnostic and classification criteria of the World Health 
Organization [28]. (2) aged ≥ 18 years; (3) conscious, 
capable of communicating, and those who gave their 
informed consent to the study. Exclusion criteria: (1) 
those who have suffered from severe acute complications 
of diabetes mellitus and other serious organic patholo-
gies; (2) patients with psychiatric and psychological dis-
orders; (3) those who have participated in other studies.

Measures
Demographic characteristics
The general characteristics questionnaire included age, 
gender, marital status, education, occupational status, 
average monthly household income, and type of health 
insurance. Disease-related information included the 
duration of diabetes, comorbidities, current treatment 
regimen, diabetes-related education, and ways to detect 
diabetes. Table  1 provides comprehensive demographic 
information.

Herth hope scale (HHI)
Compiled by the American scholar Herth [29] in 1992, it 
is primarily used to measure the level of hope in patients 
with cancer or chronic diseases. In this study, we used the 
HHI, which was translated by Hai-Ping Zhao et al. [30]. 
The scale consists of 12 entries divided into 3 dimen-
sions, each of which consists of 4 entries, that is, positive 
attitudes toward reality and the future (entries 1, 2, 6, and 
11), taking positive actions (entries 4, 7, 10, and 12), and 
maintaining close ties with others (entries 3, 5, 8, and 9), 
with a Cronbach alpha coefficient of Each entry consisted 
of four options, namely ‘strongly disagree’, ‘disagree’, 
‘agree’, ‘strongly agree’, and ‘strongly agree’, which were 
scored as 1 respectively. Each entry consisted of four 
options: ‘strongly disagree’, ‘disagree’, ‘agree’, and ‘strongly 
agree’, which were scored as 1, 2, 3, and 4 respectively. 
The scoring was done using a Likert 4-point scale, with 
entries 3 and 6 reversed scored. Patients were divided 
into three groups based on their hope level scores: 12 
to 23 points indicated a low hope level, 24 to 35 points 
indicated a moderate hope level, and 36 to 48 points indi-
cated a high hope level. The Cronbach′s α coefficient for 
this study was 0.906.

Social support rate scale (SSRS)
The scale was developed by Shaw Shui Yuen [31] in 1994 
and consists of 10 entries. It is divided into three dimen-
sions: subjective support (Topics 1, 3–5), objective sup-
port (Topics 2, 6, 7) and utilization of support (Topics 
8–10). Topics 1 to 4 and 8 to 10 were single-choice ques-
tions, with ①, ②, ③, and ④ scoring 1, 2, 3, and 4 points 
respectively, and topic 5 was divided into five sources of 
support, A, B, C, D, and E, each of which was scored 1 
to 4 points, respectively, for each of the sources, ranging 
from ‘no’ to ‘complete support’. Each source is rated from 
“none” to “full support” with a score of 1 to 4 points. Top-
ics 6 and 7 were evaluated band several sources scored 
with higher scores, ased on actual situations, with no 
source scored as 0, representing higher levels of social 
support. A score of ≤ 22 represents a low level, 23–44 
represents a medium level, and 45–66 represents a high 
level. The higher the score, the higher the level of social 

Table 1 Characteristics of the demographic sample (N = 404)
Characteristics Categories N Per-

cent-
age 
(%)

Age 18–44 67 16.6
45–59 241 59.7
≥ 60 96 23.8

Gender Male 286 70.8
Female 118 29.2

Marriage status Unmarried 57 14.1
Married 274 67.8
Divorced 38 9.4
Widowed 35 8.7

Educational level Primary and lower 101 25.0
Middle school 220 54.5
University and above 83 20.5

Occupational status Incumbency 297 73.5
Retired/Unemployed 93 23.0
Other 14 3.5

Average monthly 
family income

<3000 yuan 110 27.2
3000–5000 yuan 216 53.5
>5000 yuan 78 19.3

Type of medical 
insurance coverage

Urban workers’ medical care 183 45.3
Urban and rural residents’ medi-
cal care

128 31.7

Self-financed 93 23.0
Duration of diabetes 
mellitus

Less than five years old 150 37.1
5–10 years 174 43.1
More than 10 years 80 19.8

Complication No 243 60.1
Yes 161 39.9

Current treatment 
programmes

Diet control alone 14 3.5
Oral hypoglycemic agent 173 42.8
Insulin 166 41.1
Insulin and hypoglycaemic 
drug therapy

51 12.6

Educated about 
diabetes

No 224 55.4
Yes 180 44.6

Ways to find out that 
you have diabetes

Proactive diagnosis 121 30.0
Passive diagnosis 283 70.0
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support, and Cronbach’s alpha coefficient for this scale in 
this study was 0.860.

Brief illness perception questionnaire (BIPQ)
Developed by Broadbent et al. [32] in 2006 and trans-
lated by Chinese scholars Sun Weiming et al. [33]. There 
are nine entries, including five entries (entries 1–5) for 
the perception dimension, two entries (entries 6 and 8) 
for the comprehension dimension, and one entry (entry 
7) for the emotion dimension, for a total of three dimen-
sions. Entry 9 was an open response item that asked par-
ticipants to list the three most important self-perceived 
causal factors of the disease and was not included in the 
overall score. The first eight items on the scale are scored 
on a scale of 0–10, and the questionnaire’s total score is 
calculated by summing the scores for each item, with 
items 3, 4, and 7 being reversed, and higher scores repre-
senting more negative perceptions of the patient’s illness. 
The Cronbach’s alpha coefficient for this scale in this 
study was 0.855.

Summary of diabetes self-care activities (SDSCA)
The Diabetes Self-Management Behavior Scale compiled 
by foreign scholar Toobert [34] and translated by Chinese 
scholar Wan Qiaoqin [35] and others in Chinese was 
used. The scale consists of five dimensions: diet (4 items), 
exercise (2 items), blood glucose monitoring (2 items), 
foot care (2 items), and medication (1 item), with a total 
of 11 items, of which 10 items are positively scored and 
1 item is negatively scored, and each item is scored on a 
scale of 8 points, ranging from 0 to 7 points, and the total 
score and the score of each dimension were calculated as 
follows: the sum of each item was divided by the num-
ber of items, with ≤ 4.1 points as poor, 4.2 ~ 5.5 points as 
moderate and ≥ 5.5 points as moderate. 5.5 as moderate, 
and ≥ 5.6 as good. The Cronbach’s alpha coefficient for 
this scale in this study was 0.880.

Ethical approval
The research was authorized by the Ethics Committee of 
Jinzhou Medical University (JZMULL2023075), followed 
by the 1964 Proclamation of Helsinki and its subsequent 

amendments, and informed consent was obtained from 
each study participant before the study.

Data analysis
Statistical analyses were performed with SPSS 26.0 and 
Amos 24.0 statistical software. Common-method bias 
was assessed using the Haman one-way test. Descrip-
tive analysis of demographic samples was performed, 
followed by a Pearson correlation analysis to analyze the 
correlation between the four variables. SEM was calcu-
lated using Amos 24.0 and the mediation effects model 
was validated using the Bootstrap method. p < 0.05 was 
considered statistically significant. The 95% confidence 
interval (CI) for the mediating effect was estimated by 
extracting 5,000 bootstrap samples. The significance of 
the effects is tested by whether the CI contains 0. The 
non-inclusion of zero in the CI indicates a significant 
effect [36].

Results
Common method bias test
All data were based on self-reports in the questionnaire, 
and we performed an unrotated exploratory factor anal-
ysis of all measures using the Haman one-way test [37], 
which showed that a total of 12 common factors with 
eigenvalues greater than 1 were present and the first 
common factor explained 29.894% of the total variation, 
which is less than the 40% criterion [38]. Therefore, there 
was no significant bias from the common method in this 
study.

Characterization of demographic samples
A total of 425 data was collected, with 21 samples that 
had too short a response time and identical answers 
deleted, a total of 404 valid samples were retained, with 
a sample validity rate of 95.1%. The characteristics of the 
information of the sample are listed in Table 1.

Table  2 shows the mean, standard deviation and cor-
relation of the variables. Correlation analysis showed 
that social support was significantly positively corre-
lated with self-management behavior in patients with 
type 2 diabetes mellitus patients (r = 0.554, P < 0.01), dis-
ease perception was significantly negatively correlated 
with self-management behavior (r=-0.505, P < 0.01), and 
hope level was significantly positively correlated with 
self-management behavior (r = 0.543, P < 0.01); and social 
support was a significantly negative correlation (r=-0.421, 
P < 0.01), a significant negative correlation between hope 
level and disease perception (r=-0.425, P < 0.01); and a 
significant positive correlation between hope level and 
social support (r = 0.501, P < 0.01).

Table 2 Descriptive and correlation analysis of variables 
(N = 404)

M SD social 
support

Disease 
perception

Hope 
level

Social support 34.13 8.40
Disease 
perception

39.13 10.84 -0.421**

Hope level 36.67 4.55 0.501** -0.425**
Self-management 
behavior

39.62 13.70 0.554** -0.505** 0.543**

** P < 0.01
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The chain mediating regression analysis
The results of Table  3 show that hope level had a sig-
nificant positive effect on self-management behavior 
(β = 0.26, P < 0.001), social support had significant positive 
effects on self-management behavior (β = 0.22, P < 0.001), 
and disease perception on self-management behavior (β 
= -0.19, P < 0.001).

The construction of a structural equation model
A structural model for chain mediation was constructed 
with the hope level as the independent variable, self-
management behavior as the dependent variable, and 
social support and perception of disease as the mediat-
ing variables. The model fit well and the specific results 
are shown in Table  4. The diagram of the chain-medi-
ated effect model of hope level, social support, disease 

perception, and self-management behavior for Type 2 
diabetes is shown in Fig. 2.

As can be seen in the path analysis table in Table 5, the 
path coefficient of hope level in social support was signif-
icantly positive (β = 0.649, P < 0.001), the path coefficient 
of social support on perceived illness was significantly 
negative (β=-0.310, P < 0.001), the path coefficient of hope 
level in perceived illness was significantly negative (β=-
0.333, P < 0.001) and the path coefficient of perceived ill-
ness on self-management behavior, the path coefficient of 
social support on self-management behavior was signifi-
cantly negative (β=-0.361, P < 0.001), the path coefficient 
of hope level in self-management behavior was signifi-
cantly positive (β = 0.276, P < 0.001), and the path coef-
ficient of hope level on self-management behavior was 
significantly positive (β = 0.249, P < 0.001), so the hypoth-
esis is valid.

Table 3 The chain-mediating regression equation (N = 404)
Regression equation Overall ft indices Significance of regression coefficients
Result Variables Predictive variables R R2 F β 95%CI t
Self-management behavior Hope level 0.66 0.44 43.78 0.40 [0.97,1.46] 9.78***
Social support Hope level 0.60 0.36 32.40 0.36 [0.51,0.83] 8.29***
Disease perception Hope level 0.55 0.30 21.20 -0.26 [-0.86,-0.39] -5.25***

Social support -0.20 [-0.39,-0.12] -3.77***
Self-management behavior Hope level 0.71 0.50 44.50 0.26 [0.53,1.04] 5.97***

Social support 0.22 [0.21,0.51] 4.86***
Disease perception -0.19 [-0.35,-0.14] -4.49***

* p < 0.05, **p < 0.01, ***p < 0.001. Age, gender, educational level, average monthly family income, combined complications, and diabetes-related education were 
included as control variables.The study variables were standardized

Table 4 Results of the model fit indicators
Classify Absolute Fitting Indicator Value-added fit indicators Simple Fit Indicator
Sort χ2/df RMSEA IFI TLI CFI PGFI PNFI
Standard of judgement < 5 < 0.08 > 0.9 > 0.9 > 0.9 > 0.5 > 0.5
Fit result 3.378 0.077 0.925 0.903 0.924 0.626 0.700

Fig. 2 The chain mediation model diagram of hope level, social support, disease perception, and self-management behavior in patients with type 2 
diabetes mellitus. Abbreviations SRS, Social Support Rate Scale; HI, Herth Hope Scale; BP, Brief Illness Perception Questionnaire; SD, Summary of Diabetes 
Self-Care Activities
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To accurately measure the mediating effect, the Boot-
strap method was used to test the mediating effect of 
social support and disease perception in the relation-
ship between hope level and self-management behavior, 
the number of Bootstrap repetitive samples was 5,000, 
the level of confidence interval was set at 95%, and the 
sampling method was the bias-corrected nonparametric 
percentile method. As can be seen from the table, none 
of the confidence intervals contain a zero, indicating that 
total, direct, and mediated effects are present. The spe-
cific results are displayed in Table 6.

Discussion
In this study, the relationship between hope level, social 
support, disease perception, and self-management 
behavior was explored, and a mediation model was devel-
oped for type 2 diabetic patients as research subjects. The 
study results showed that there was a positive correlation 
between hope level and self-management behavior and 
that hope level can influence self-management behavior 
in three ways: social support, disease perception, and 
social support → disease perception, supporting the four 
hypotheses. Although potential confounders such as self-
efficacy [39] and health literacy [40] were not validated in 
this study, the findings could deepen our understanding 
of the mechanisms underlying these four variables and 
provide meaningful ideas for caregivers to take steps to 
improve self-management behavior in patients with type 
2 diabetes.

Participants in this study had good general health, 
fewer patients with comorbidities, a moderately high 
level of hope for the treatment of the disease, and a low 

level of self-management behavior, which implies that 
despite their positive attitudes toward the disease, they 
had a low level of knowledge about the disease and a 
high level of negative perceptions of the disease. Accord-
ing to the results of some surveys, the general health of 
the patient, perceived physical and mental health, and 
knowledge of the disease are the most important factors 
in determining whether or not a person will adhere to 
the rational use of medication, as well as a healthy life-
style [39, 41, 42]. For example, demographic factors such 
as age, economic status, comorbidities, and the receipt of 
health education [43], can influence how well a person 
performs self-management behavior. These current find-
ings suggest that it is important for healthcare profes-
sionals to measure the patient’s knowledge of the disease, 
as well as the patient’s ability to manage his health, and 
provide appropriate education and counseling on diabe-
tes management. This will help improve patients’ ability 
to self-manage and change unhealthy lifestyles, thus fur-
ther improving quality of life and well-being [21].

The results of this study showed that the results hope 
level was positively correlated with self-management 
behaviors, indicating that the level of hope significantly 
predicts self-management behaviors in type 2 diabetes 
mellitus, which is consistent with the results of previ-
ous studies [22, 44, 45]. Patients with hope take the ini-
tiative to communicate with others and seek help, which 
enriches their lives and promotes their mental health 
[46]. Therefore, hopeful individuals tend to expect help 
from others to learn more about the disease and reduce 
negative emotions associated with the disease, thus 
stimulating belief in the treatment of the disease and 
enhancing self-management of the disease [47]. There-
fore, nurses and clinical nurses should take into account 
the importance of hope levels in self-management behav-
ior, and further research should specifically develop and 
conduct educational counseling programs to validate the 
role of hope levels in self-management of type 2 diabetes. 
For example, an educational intervention study based on 
the PRECEDE model [48] included knowledge, attitudes, 
self-efficacy, social support, health-promoting behavior, 
patient hope, and mental health aspects. The study was 
shown to be effective after the intervention.

Table 5 Intermediary path analysis (N = 404)
Path Estimate S.E. C.R. P
Social support <--- Hope level 0.649 0.117 8.512 ***
Disease perception <--- Social support -0.31 0.186 -3.902 ***
Disease perception <--- Hope level -0.333 0.291 -4.088 ***
Self-management behavior <--- Disease perception -0.361 0.063 -5.35 ***
Self-management behavior <--- Social support 0.276 0.16 3.75 ***
Self-management behavior <--- Hope level 0.249 0.249 3.342 ***
*** P < 0.001

Table 6 Mediated effects test
Estimate Lower Upper P

Total effect 0.621 0.535 0.696 0.000
Direct effect 0.249 0.087 0.404 0.003
Hope Level → Social Support → 
Self-Management Behavior

0.179 0.074 0.307 0.002

Hope level → Disease percep-
tion → Self-management 
behavior

0.12 0.042 0.232 0.005

Hope level → Social support 
→ Disease perception → Self-
management behavior

0.073 0.027 0.158 0.001
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The present study verified the mediating role of social 
support between levels of hope and self-management 
behavior, which is consistent with the results of a previ-
ous study [49] in which there was a significant positive 
correlation between self-management behavior, hope, 
and social support, and social support was the best pre-
dictor of self-management behavior and hope. People 
with type 2 diabetes perceive higher levels of social sup-
port and may have greater hope in treating their disease 
and adopt more effective self-management behavioral 
approaches. Social support theory suggests [17] that 
human survival requires cooperation with others and 
dependence on their help, and the stronger the social 
support network a person has, the better able they are to 
cope with a variety of challenges in their environment. 
People with type 2 diabetes mellitus hope and social sup-
port can support their attitudes and beliefs in treating the 
disease [7] and act as an internal driver in the process of 
the self-management plan and the developed glycemic 
control plan. Therefore, social support can act as a medi-
ator between hope levels and self-management behavior 
in patients with type 2 diabetes.

This study also validated the mediating effect of illness 
perception on hope level and self-management behav-
ior. This result supports the idea that disease perception 
is a predictor of self-management behavior [50, 51]. The 
mediating effect of disease perception suggests that if 
patients with type 2 diabetes have higher levels of hope, 
they may have less negative perceptions of the disease, 
have better attitudes and confidence in the treatment of 
the disease, gain more knowledge related to the treat-
ment of the disease, and adopt better self-management 
behavior to cope with the disease [52]. This suggests that 
we should pay attention to the knowledge of patients with 
type 2 diabetes about their disease-related treatments in 
our future clinical work, and instruct patients with type 
2 diabetes to do a good job of identifying symptoms and 
complications related to type 2 diabetes, affirming the 
patient’s ability to control his personal control and ther-
apeutic control, and mobilizing the patient’s motivation 
to treat their disease to continuously improve their self-
management ability.

Furthermore, these studies support the claim that the 
chain relationship between social support and illness per-
ception mediates the relationship between levels of hope 
and self-management behavior. Higher levels of hope 
held by patients for the treatment of their illness lead to 
higher levels of social support [23], while higher levels 
of social support can reduce negative perceptions of ill-
ness [53], and lower negative perceptions of illness can 
further motivate and inspire patients to be more posi-
tive and motivated, which better strengthens patients’ 
resolve to overcome difficulties and solve problems and 
helps patients better manage their illness. Although 

some studies have demonstrated the impact of interven-
tions such as telemedicine-assisted management pro-
grams [54] and interventions based on the development 
of structured self-management plans [55] on the self-
management behavior of patients with type 2 diabetes 
mellitus, our findings in this study provide a theoretical 
basis for the development and implementation of multi-
faceted interventions to improve the self-management 
aspect of patients with type 2 diabetes mellitus. Further-
more, more attention should be paid to interdisciplinary 
collaborations, such as positive psychology and nursing 
education, which can help nursing professionals explore 
new perspectives and methods for researching interven-
tion programs.

This study sheds light on the pathways of hope level, 
disease perception, social support, and self-management 
behavior by using a structural equation model, which 
provides a novel perspective in the field of individual 
psychology and society to improve the self-management 
behavior of patients with type 2 diabetes mellitus. With 
the advancement of the biopsychosocial medicine model, 
the negative psychological impact of type 2 diabetes on 
the disease has become a widely discussed issue. The 
early intervention of patients with type 2 diabetes has sig-
nificant practical significance. Healthcare professionals 
should cultivate critical thinking and comprehensive abil-
ities, while emphasizing operational ability and special-
ist knowledge, to gain a keen understanding of patients’ 
psychological, physiological, social, and other aspects 
of health needs and provide a theoretical foundation for 
clinical healthcare professionals to improve patients’ self-
management ability.

Limitations and further studies
There are several limitations to this study. Initially, 
there was no cross-sectional design with a longitudinal 
approach to examine changes in psychological variables 
over time, which may limit the ability to make tempo-
ral and causal inferences. Therefore, scholars should 
focus on exploring changes in these variables’ trajecto-
ries in further studies, especially the variability of these 
psychological characteristics, and strongly advocate for 
interventions in diabetes health education. Second, the 
study population was selected from two tertiary hospi-
tals in northeast China, which may limit the universality 
to all Chinese patients with type 2 diabetes. The results 
of the study may be affected by differences in different 
regions due to perceived environmental and human fac-
tors. Therefore, we should examine possible influencing 
factors and consider mediating factors other than social 
support and disease perception that should be further 
studied. Convenience sampling can lead to selection bias. 
Therefore, probability sampling methods such as ran-
dom stratified sampling could be used to recruit patients 
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with type 2 diabetes. Finally, since all instruments were 
self-reported, the true feelings of these patients with 
type 2 diabetes were not captured or tracked. Therefore, 
research designs such as mixed methods research and 
qualitative research should be explored to deepen our 
understanding of the psychological mechanisms influ-
encing behavior in people with type 2 diabetes.

Conclusions
This study found that the level of hope in patients with 
type 2 diabetes affects their self-management behavior. 
Social support and perception of the disease partially 
and continuously mediated this effect. This study sheds 
light on the mechanisms behind the relationship between 
hope levels and self-management behavior and provides 
theoretical guidance for intervention programs aimed at 
increasing patients’ hope levels, increasing social sup-
port, and improving patients’ negative disease percep-
tions and self-management behavior.
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