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Associations among personality
traits, emotional states, and
self-management behaviors with
quality of life in type 2 diabetes: a
structural equation modeling
approach examining emotional
mediation

Wen Fu*, Jue Xu, Caixia Jiang, Shijun Liu, Cheng Yang and

Xin Qiu

Department of Chronic Non-communicable Diseases Prevention and Control, Hangzhou Center for
Disease Control and Prevention (Hangzhou Health Supervision Institute), Hangzhou, China

Background: Current empirical literature demonstrates a paucity of evidence
elucidating the intricate network relationships among personality traits, emotion
states, self-management behaviors, and quality of life (QOL) in patients with
type 2 diabetes mellitus (T2DM). This cross-sectional study aimed to investigate
these relationships using structural equation modeling (SEM).

Methods: A cohort of 839 T2DM patients was systematically recruited from
69 community health service centers in Hangzhou, China, between 2016 and
2020. Standardized instruments were administered to assess demographic
characteristics, personality traits (Chinese Big Five Personality Inventory-15,
CBF-PI-15), emotional states (Self-Rating Anxiety Scale [SAS] and Self-Rating
Depression Scale [SDS]), self-management behaviors (Type 2 Diabetes Self-Care
Scale, 2-DSCS), and QOL (MOS 36-Item Short-Form Health Survey, SF-36). Data
analyses were performed using SPSS 26.0 and AMOS 21.0.

Results: Descriptive statistics revealed the highest mean score for agreeableness
(13.58 + 2.55), whereas self-management subdomains exhibited comparatively
lower scores (blood glucose monitoring: 12.17 + 4.10; regular exercise:
12.35 + 4.89). Significant anxiety and depressive symptoms were present in
204 and 28.6% of participants, respectively. Bivariate correlations showed
significant positive associations between self-management behaviors and both
psychological/physiological QOL dimensions, alongside negative correlations
with anxiety, depression, and neuroticism. The SEM analysis yielded excellent
model fit indices (y?/df = 3.556, AGFI =0.946, GFl=0.967 CFl=0.957
IFI = 0.957, RMSEA = 0.055), with anxiety emerging as the most robust predictor
of QOL ( = —0.542), followed by depression (8 = —0.360) and self-management
behaviors (# = 0.342). Mediation analysis confirmed the significant intermediary
roles of anxiety and depression in pathway linking self-management behaviors
to QOL (indirect effects accounting for 33.70%, 30.33% of total variance).
Conclusion: Thesefindingselucidatethe complex psychobehavioralmechanisms
underlying QOL in T2DM patients, highlighting the critical mediating role of
emotional states between self-management and QOL. The results underscore
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the imperative for integrated interventions targeting both emotional regulation
and behavioral modification in diabetes care protocols.

KEYWORDS

diabetes mellitus, personality, emotion, self-management behaviors, quality of life,
structural equation modeling

1 Introduction

Type 2 diabetes mellitus (T2DM) currently affects approximately
500 million individuals globally (Sun et al., 2022), with projections
suggesting a rise to over 600 million cases by 2040 (Basiri et al., 2023).
In China, the 2020 report on Nutrition and Chronic Diseases of
Chinese Residents revealed that 11.9% of Chinese adults have diabetes,
underscoring a substantial public health concern (National Health
Commission Disease Control and Prevention Bureau, 2021). T2DM,
especially when complicated by severe chronic conditions, not only
imposes a heavy economic burden on patients but also significantly
deteriorates their quality of life (QOL) (Bragg et al., 2017). As a key
metric in chronic disease management, QOL reflects both the physical
and psychosocial consequences of T2DM. Impaired QOL may
contribute to poor self-care adherence, further exacerbating glycemic
dysregulation and elevating the risk of diabetes-related complications
(Gaffari-Fam et al., 2020). Given these implications, healthcare
systems and society must prioritize QOL assessment alongside
traditional biomedical indicators to optimize comprehensive patient
care (Speight et al., 2020).

Systematic reviews demonstrate that key diabetes self-
management behaviors including physical activity, medication
adherence, and blood glucose monitoring, significantly predict health-
related quality of life (HRQL) (Teli et al., 2023). Self-management
refers to the daily practices individuals adopt to control their condition
and minimize its effects on physical health. Given that the onset,
progression, and clinical outcomes of T2DM are influenced by
psychological and behavioral factors, a multidisciplinary treatment
approach is essential (Tan et al., 2020). Healthcare professionals (e.g.,
physicians, nurses, podiatrists, dietitians) should collaborate to
develop personalized care plans, with each discipline contributing
specialized expertise. Self-management strategies are recognized as
vital for enhancing patient care (Ory et al., 2025). Empirical evidence
supports that consistent self-management practices—such as dietary
modifications, regular physical activity, glucose monitoring, and
medication compliance—lead to better metabolic control. A cross-
sectional study further confirmed a positive correlation between self-
management behaviors and QOL, highlighting their role in enhancing
overall well-being (Salzwedel et al., 2020). Thus, developing robust
self-management competencies in T2DM patients represents a critical
intervention strategy for optimizing health outcomes and overall
well-being.

Personality traits have been shown to significantly influence self-
management behaviors among individuals with T2DM (Dadras et al.,
2022). As stable patterns of emotions, cognitions, and behaviors,
personality serves as a crucial determinant in understanding and
predicting human behavior. A Beijing-based cross-sectional study
utilizing the Chinese Big Five Personality Inventory (CBF-PI-B) found
significant associations among all five personality dimensions and

self-management attitudes. Of particular clinical relevance,
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neuroticism emerged as a critical factor influencing patients’ mental
health outcomes and quality of life (Zhang et al., 2019). These findings
suggest that incorporating personality assessment into clinical practice
could facilitate the development of personalized interventions to
optimize diabetes self-management.

Personality and emotion regulation share cybernetic processing
mechanisms, explaining why certain traits correlate with specific
regulation strategies (Hughes et al., 2020). For instance, neuroticism
predicts a greater tendency toward sadness and negative affect
(Schindler and Querengisser, 2019). Anxiety and depression,
recognized as prevalent mental health disorders, manifest through
significant alterations in cognition, affect, and behavior that impair
psychosocial daily functioning and QOL (Stevanovic et al., 2019).
These psychological comorbidities not only elevate diabetes risk but
also accelerate disease progression, underscoring the critical
bidirectional relationship between diabetes and mental health.
Epidemiological data from Chinese hospital settings indicate
strikingly high prevalence rates of 51.3% for depression and 56.2% for
anxiety among individuals with diabetes (Yan and Yuan, 2016). The
persistent negative affect characteristic of these conditions has been
shown to significantly compromise diabetes self-management
capacity, resulting in deteriorated health outcomes, reduced quality of
life, and increased healthcare utilization (Ozdemir and Sahin, 2020;
Bayani et al., 2022). Consequently, integrated care models that address
the mental health dimensions of diabetes—particularly depression
and anxiety symptomatology-represent a crucial intervention
approach for enhancing patient well-being and optimizing diabetes
management outcomes (De Groot et al,, 2016).

Previous studies have predominantly examined bivariate or
trivariate relationships among personality traits, emotional states, self-
management behaviors, and QOL. For example, high neuroticism is
linked to maladaptive emotion regulation, worsening anxiety (Hughes
etal, 2020). Self-care behaviors (particularly nutritional management)
positively correlate with QOL (Babazadeh et al, 2017), while
dispositional anxiety predicts poorer QOL post-diagnosis (Hall et al.,
2009). One SEM analysis identified negative affectivity as adversely
impacting both QOL dimensions and metabolic control in chronic
disease populations (Conti et al., 2017). Notably, empirical studies
examining the mediating mechanisms remain limited. A recent study
utilizing 2021 PBICR data (Psychology and Behavior Investigation of
Chinese Residents) revealed that personality traits exerted both direct
effects on self-management and indirect effects mediated by family
health and health literacy among young and middle-aged patients
with chronic diseases (Lang et al., 2025). The present study proposes
to address this knowledge gap by employing structural equation
modeling to examine the pathways through which personality
characteristics, emotional regulation, self-management behaviors
influence quality of life. This analytical approach will enable a
comprehensive evaluation of the collective impact of these variables
on quality of life outcomes, while providing an evidence-based
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theoretical framework to inform targeted interventions for diabetes
management optimization.

2 Methods
2.1 Research participants

From 2016 to 2020, Hangzhou conducted a community-based
pilot intervention program targeting diabetes self-management.
Participant recruitment was implemented through a multi-channel
approach involving community mobilization, poster campaigns, and
digital announcements across 69 community health centers and
affiliated stations. The study employed stringent selection criteria:

Inclusion criteria: (1) Diagnosis of T2DM according to the
Chinese Guidelines for the Prevention and Treatment of Type 2
Diabetes Mellitus (2020 edition) (Chinese Diabetes Society, 2021); (2)
Ability to communicate effectively; (3) Voluntarily consenting to
participate by signing an informed consent form.

Exclusion criteria: (1) Severe diabetes-related complications or
major systemic comorbidities; (2) History of personality disorders,
cognitive impairments, severe psychiatric illnesses, or substance
abuse; (3) Communication disabilities.

A total of 839 eligible patients were enrolled and completed
comprehensive baseline assessments before the intervention. The
present study used this pre-intervention dataset for analysis. The
research protocol received ethical approval from the Ethics Committee
of the Hangzhou Center for Disease Prevention and Control (approval
number: 2020026). All participants underwent standardized informed
consent procedures, including detailed explanation of study protocols
and voluntary participation agreements.

Consistent with established methodological guidelines for SEM
analyses, the minimum sample size requirement was determined to
be 10 times the free parameters in the hypothesized path model (Wolf
etal,, 2013). This study included 26 free parameters and 15 observed
variables, with an initial model degree of freedom of 94. Consequently,
the required sample size was a minimum of 260 participants,
substantially exceeding this threshold. This ensures robust parameter
estimation and model fit evaluation for our research objectives.

2.2 Data collection

Standardized data collection was implemented by trained general
practitioners who completed a two-day training program covering the
study protocol, questionnaire administration procedures, and quality
control requirements. The data were collected through face-to-face
interviewer-administered surveys using protocol-defined scripts.
Participants received explicit instructions emphasizing the absence of
correct or incorrect responses to mitigate response bias. When
participants encountered comprehension difficulties, interviewers
provided scripted non-directive clarification to maintain response
neutrality. To ensure data quality, research staff systematically verified
all completed questionnaires. Any identified omissions or
inconsistencies were addressed through follow-up with participants
prior to data finalization.

The comprehensive survey instrument captured multiple domains
of participant characteristics, including: Sociodemographic variables
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(gender, age, education attainment, marital status, and the healthcare
payment capacity); Psychological constructs (personality traits and
emotional states); Behavior measures (diabetes self-management
behaviors); Health outcomes (quality of life indicators). All assessment
instruments were systematically integrated into a unified questionnaire
administered in a single session. Following rigorous quality control
procedures, the study obtained 839 fully completed and validated
questionnaires for subsequent analysis.

2.3 Instruments

The Chinese Big Five Personality Inventory-15 (CBF-PI-15) is a
psychometrically validated instrument adapted from short-form
version of the Chinese Big Five Personality Inventory (CBF-PI-B)
(Zhang et al, 2019). The 15-item scale assesses the five-factor
personality model (neuroticism, conscientiousness, agreeableness,
openness, and extraversion) with three items per dimension. The
measure utilizes 6-point Likert-type scale (1 = “strongly disagree” to
6 = “strongly agree”), with items 2 and 5 reverse-scored to mitigate
response bias. Dimension scores are computed by summing relevant
items, with higher composite scores indicating greater trait
manifestation. Psychometric evaluation demonstrated acceptable
internal consistency across dimensions, with Cronbach’s & coeflicients
of 0.747 0.611 0.740
(agreeableness), 0.803 (openness), and 0.738 (extraversion),

(neuroticism), (conscientiousness),

collectively ~ supporting the instrument’s reliability for
research applications.

The Type 2 Diabetes Self-Care Scale (2-DSCS), originally
developed by Ozdemir and Sahin (2020) and subsequently adapted by
Wang Jingxuan, is a 26-item multidimensional instrument assessing
six critical domains of diabetes self-management: dietary control,
regular exercise, medication adherence, blood glucose monitoring,
foot care, and prevention and management of hyperglycemia and
hypoglycemia. Responses were recorded on a 5-point Likert scale
(1 ="“not at all” to 5 = “completely”). Total scores (sum of all items)
range from 26 to 130, with higher scores indicate superior self-
management capacity. Based on validated cut-off values, performance
levels were categorized as: inadequate (<60), moderate (60-80), and
optimal (>80). Psychometric analyses demonstrated excellent scale
reliability, with Cronbach’s ranging from 0.82 to 0.88 across subscales,
indicating strong internal consistency. Furthermore, test-retest
reliability  coefficients of 0.92-0.96 confirmed superior
temporal stability.

The psychological assessment battery included two well-validated
measures of emotional symptoms. Self-Rating Anxiety Scale (SAS)
(Zung, 1971): This 20-item instrument evaluates subjective feelings of
anxiety using a 4-point frequency scale (from “none or little of the
time” to “most or all of the time”). Raw scores are transformed to a
standardized metric (x1.25, rounded), with established clinical
thresholds: Normal range (<50), Mild anxiety (50-59), Moderate
anxiety (60-69), Severe anxiety (>70), Self-Rating Depression Scale
(SDS) (Zung, 1965): Similarly structured with 20 items rated on a
4-point frequency continuum (“rarely” to “continuously”), the SDS
employs comparable standardization procedures with distinct clinical
cutoffs: Normal range (<53), Mild depression (53-62), Moderate
depression (63-71), Severe depression (>72). For both instruments,

higher standardized scores indicate greater symptom severity.
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Psychometric evaluations demonstrated robust internal consistency,
with Cronbach’s 0.81 for the SAS and 0.82 for the SDS, confirming
their reliability for clinical research applications.

The Medical Outcomes Study 36-Item Short-Form Health Survey
(SE-36) (Ware and Sherbourne, 1992) is a psychometrically validated
multidimensional instrument assessing eight health-related quality of
life domains: (1) limitations in physical functioning, (2) limitations to
usual roles due to physical problems, (3) bodily pain, (4) general
health perceptions, (5) limitations in social functioning, (6) limitations
to usual roles due to emotional problems, (7) vitality, and (8) general
mental health. Raw scores were transformed to a 0-100 using
standardized algorithms: (raw score — minimum possible score)/
(possible maximum score — minimum possible score) x 100. The
measure yields two composite scores: Physical Component Summary
(PCS): physical functioning, role limitations due to physical problems,
bodily pain, and general health perceptions; Mental Component
Summary (MCS): social functioning, role limitations due to emotional
problems, vitality, and general mental health. Composite scores were
computed using U. S. normative factor coefficients (Ware et al., 1996),
with higher scores (range: 0-100) indicating better quality of life. The
Chinese version demonstrated excellent reliability (Cronbach’s
a = 0.83), supporting its psychometric adequacy for clinical research.

All original scale scores were standardized to generate comparable
standardized scores = (factor per capita value/the full number of each
item) x 100, with the exception of SF-36. This normalization
procedure facilitated direct comparison across measurement
instruments by converting all metrics to a common 0-100 scale.

2.4 Statistical analysis

Statistical analyses were performed using SPSS 26.0 and AMOS
21.0 software packages. Continuous variables (personality traits,
2-DSCS, SAS, SDS, and SF-36 scores) were confirmed normality by
Kolmogorov-Smirnov test (all p > 0.05), and expressed as mean +
standard deviation (M + SD), while categorical demographic variables
(gender distribution, marital status, educational attainment, and
healthcare payment capacity) were presented as frequencies and
percentages. Bivariate correlation and linear regression analyses were
conducted to assess multicollinearity. Results indicated that
correlation coefficients among personality traits, emotional states, self-
management behaviors, and quality of life dimensions were all < 0.8.
Separate linear regression models were fitted with PCS and MCS as
dependent variables and personality, emotional, and self-management
dimensions as independent variables. All variance inflation factors
(VIF) were <5, suggesting negligible multicollinearity.

A path analysis model was employed to construct the SEM for
predicting the quality of life in individuals with T2DM, with an alpha
level of 0.05 for entry into the model and 0.10 for exclusion from the
model. Maximum likelihood estimation was utilized for parameter
estimation, and mediation effects were tested using the Bootstrap
method with 5,000 resamples. Statistical significance was indicated by
a p-value of less than 0.05. The following indices were employed to
evaluate the goodness-of-fit of hypothesized models: */df < 5, Root
Mean Square Error of Approximation (RMSEA < 0.08), Goodness-
of-fit Index (GFI>0.90), Adjusted Goodness-of-fit Index
(AGFI > 0.90), Incremental fit Index (IFI > 0.90), Comparative fit
Index (CFI > 0.90).
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3 Results

The final analytical sample comprised 839 adults with T2DM
recruited across 69 community health service centers, yielding an
average of 12 participants per recruitment site (range: 8-15). All
enrolled participants successfully completed the standardized
assessment battery, with full compliance and complete data acquisition
confirmed through rigorous quality control procedures.

3.1 Demographic characteristics of the
participants

The study population (N = 839) had a mean age of 66.92 + 8.67 years
(M £+ SD), with female participants (61.75%). The average diabetes
duration was 8.87 + 6.91 years, with 39.57% of participants reporting a
disease duration <5 years. Educational attainment was relatively low, with
57.47% having completed primary school education or less. Financial
constraints were reported 8.94% of participants, who indicated difficulty
affording medical expenses (Table 1).

3.2 The scoring status of the big five
personality traits, self-management
behaviors, emotions, and QOL

The assessment of personality traits revealed a hierarchical pattern,
with agreeableness emerging as the most prominent trait, followed
sequentially by conscientiousness, extraversion, neuroticism, and
openness. Analysis of self-management behaviors demonstrated

TABLE 1 Demographic characteristics of patients with T2DM.

Age 66.92 + 8.67
Gender Male 321(38.25)
Female 518 (61.75)
Duration of <5 332(39.57)
hypertension (years) 6-10 250 (29.80)
11-15 124 (14.78)
>16 133 (15.85)
Marital status Married 757 (90.22)

Divorced 76 (9.06)

widow 3(0.35)

Single 3(0.35)
Education level Primary School or 457 (54.47)

below
Middle school 249 (29.68)
High school or 133 (15.85)
higher
Healthcare payment Fully able to pay 285(33.97)
capacity Basically no 479 (57.09)
problem
Relatively difficult 75 (8.94)
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significant variation across domains. Medication adherence represented
the highest-performing domain, while regular exercise received the
lowest-scored behavior. Intermediate scores were observed for: foot
care, prevention and treatment of hyperglycemia and hypoglycemia,
dietary self-management, blood glucose monitoring (Table 2). The
sample stratified into three distinct self-management tiers: 68 patients
(8.10%) displayed inadequate self-management, 212 patients (25.27%)
exhibited moderate self-management, while the majority (n =559,
66.63%) maintained effective self-management practices. Psychological
assessment identified 171 cases (20.38%) meeting thresholds for
anxiety, distributed across severity levels: mild (n =135, 16.09%),
moderate (n =33, 3.93%), and severe (n =3, 0.36%). Depression
symptoms affected 240 patients (28.61%), with severity gradations of
mild (n=194, 23.12%), moderate (n=41, 4.89%), and severe
(n=5,0.60%).

3.3 The construction and testing of the
structural equation model

Bivariate correlation analysis revealed significant associations
among QOL dimensions, emotional states, and personality traits.

10.3389/fpsyg.2025.1629825

Both psychological and physiological QOL dimensions were
positively correlated with self-management behaviors, while being
negatively correlated with anxiety symptoms, and depressive
symptoms, the QOL
dimension showed a positive correlation with extroversion,
the
associated with conscientiousness and agreeableness. Emotional states
exhibited with  self-
management behaviors (anxiety: r = —0.343; depression: r = —0.277)

neuroticism. Notably, physiological

whereas psychological ~ dimension was  positively

consistent  negative  correlations
and agreeableness (r=—0.101 to —0.097), along with positive
correlations with neuroticism. Depression was additionally negatively
correlated with conscientiousness. Regarding behavioral correlations,
self-management behaviors maintained negative associations with
neuroticism and positive correlations with both conscientiousness
and agreeableness.

Building upon these empirical findings (Table 3), we propose a
theoretically grounded conceptual model (Figure 1) that systematically
integrates the interrelationships among personality traits, self-
management behaviors, emotional states, and QOL domains in
patients with T2DM. This integrative model not only elucidates the
complex psycho-behavioral mechanisms underlying diabetes
management but also offers an evidence-based framework for guiding

TABLE 2 The situation of personality, self-management behavior, emotion and QOL.

Variables Min Max Mean + SD Standardized score
Personality
Agreeableness 3 18 13.58 +£2.55 75.55
Conscientiousness 3 18 11.81 +2.70 64.48
Extraversion 3 18 11.62 +£2.79 62.21
Neuroticism 3 18 6.78 £2.75 40.94
Openness 3 18 6.59 + 2.65 38.73
Total score of 2-DSCS 26 130 88.73 £19.14 70.75
Dietary self-management 6 30 20.22 +5.79 49.83
Foot care 5 25 17.21 £ 4.54 54.12
Prevention and treatment
of hyperglycemia and 4 20 13.99 +4.22 51.86
hypoglycemia
Medication compliance 3 15 12.79 +2.76 67.33
Regular exercise 4 20 12.35+4.89 39.66
Blood glucose monitoring 4 20 12.17 £ 4.10 45.98
SDS 20 74 36.36 + 8.99 45.45
SAS 20 66 34.50 £7.51 43.13
SE-36
SF 12.5 100 82.11 £16.71 -
PF 10 100 80.72 £16.91 =
RP 0 100 79.82 + 35.05 -
RE 0 100 78.78 £ 36.92 -
BP 20 94 76.64 £ 16.61 -
MH 0 100 76.17 £17.25 -
VT 0 100 65.24 £19.26 -
GH 0 100 50.64 + 20.69 -
Frontiers in Psychology 05 frontiersin.org
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TABLE 3 Correlation among personality, self~-management behavior, emotion and QOL.

Variables PCS MCS 2-DCCS SAS SDS
MCS 0211+
2-DCCS 02227 0.356%*
SAS —0.3427%% ~0.5077* —0.343%*
DS —0.331%* —0.514%% —0.277%% 0.732%*
Neuroticism —0.122%% —0.119%* —0.073* 0.147°% 0.181%*
Conscientiousness 0.055 0.108%* 0.109%* —0.054 —0.074*
Agreeableness 0.052 0.149%* 0.189%* —0.101%* —0.097%%*
Openness 0.045 0.019 -0.023 -0.053 —0.005
Extraversion 0.100%* 0.010 —0.065 —0.012 —0.065
#p <0.05, *p < 0.01.
3.4 The mediating effect of emotions
Personality between self-management behaviors and
QOL
Structural equation modeling revealed significant mediation effects
Emotion > Quality of life through both anxiety (f=0.388, CI=0.187, 0.320) and depression
(#=0.379, CI=0.225, 0.378) in the relationship between self-
, management behaviors and QOL. These findings demonstrate that
Self-management emotional states substantially mediate (accounting for 33.70% [anxiety]
Behavior and 30.33% [depression] of total effects) the influence of diabetes self-
management behaviors on QOL (Table 6). All mediation pathways were
FIGURE 1 statistically significant (p <0.01) based on bootstrap testing with
Initial hypothesis model of QOL among T2DM patents. 5,000 samples.

both future research directions and clinical interventions targeting
improved patient outcomes.

Parameter estimation was conducted using maximum likelihood
estimation. Non-significant pathways (p > 0.05) were eliminated based on
modification indices and standardized regression coefficients. Three
categories of paths were removed: (1) all pathways connecting
conscientiousness and extraversion to emotional states, self-management
behaviors, and QOL; (2) associations between neuroticism and anxiety,
self-management behaviors or QOL; and (3) relationships between
agreeableness with emotional states and QOL. The optimized model
demonstrated superior goodness of fit compared to the initial
hypothesized model (Figure 2), with all fit indices (y*/df=3.556,
RMSEA = 0.055, GFI = 0.967, AGFI = 0.946, IFI = 0.957, CFI = 0.957)
meeting established criteria for model adequacy (Table 4).

The modified model demonstrated statistically significant pathways
(all |C. R|>1.96, p<0.05), revealing several key associations.
Neuroticism showed a significant positive association with depressive
symptoms (f =0.059, p <0.05), while agreeableness was positively
related to self-management behaviors (f=0.229, p<0.01). Self-
management behaviors were inversely related to anxiety (f = —0.322,
P <0.01) and depression (f = —0.395, p < 0.01). Notably, standardized
path coefficients indicated that anxiety had the strongest negative
association with QOL (ff = —0.541, p < 0.01), followed by depression
(f=-0.369, p<0.01), and self-management behaviors (f=0.342,
p<0.01) (Table 5). These findings emphasize the pivotal role of
psychological factors in QOL outcomes and suggest that comprehensive
diabetes management should simultaneously address both emotional
well-being and behavioral regulation.

Frontiers in Psychology

4 Discussion

This investigation employed structural equation modeling
(SEM) to examine the complex interrelationships among
personality, emotional states, self-management behaviors, and QOL
in individuals with T2DM. As a prevalent chronic metabolic
disorder affecting global populations, diabetes management
necessitates robust self-regulation strategies encompassing dietary
modifications, physical activity, and medication adherence, and all
of which are critical for optimizing long-term health outcomes and
patient well-being. Behavioral assessments revealed suboptimal
adherence to exercise regimens and glycemic monitoring practices,
with existing literature attributing these patterns to multiple factors
including procedural discomfort, limited health literacy, and
psychological barriers (Gao, 2018). Notably, patients prioritized
pharmacological and dietary interventions, while comparatively
undervaluing exercise therapy—an evidence-based but gradual-
onset therapeutic modality requiring consistent long-term
commitment (Wen et al., 2019).

4.1 Personality traits and emotional distress

The comprehensive assessment of T2DM patients identified
agreeableness as the predominant personality dimension, reflecting
characteristic psychosocial tendencies including trustworthiness,
altruistic behaviors, and emotional empathy. This finding aligns with
developmental psychology research demonstrating age-related
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FIGURE 2
Structural equation model of QOL among T2DM Patients.

TABLE 4 Goodness-of-fit indices of the structural equation model for QOL among T2DM patients.

Fit indices

Structural equation model

3.556 0.055 0.967 0.946 0.957 0.957
of QOL
‘ Evaluation criterion ‘ <5 ‘ <0.08 ‘ >0.90 ‘ >0.90 ‘ >0.90 ‘ >0.90 ‘
TABLE 5 Path analysis results of QOL among T2DM patients.
Regression path Standardized estimate S. E. C.R. P
Depression « Neuroticism 0.059 0.093 2.545 0.011
Self-management behavior « Agreeableness 0.229 0.058 5.831 <0.01
Anxiety « Self-management behavior —-0.322 0.101 -7.973 <0.01
Depression « Self-management behavior —-0.395 0.122 —9.648 <0.01
QOL « Anxiety —0.541 0.024 -7.377 <0.01
QOL « Depression —0.369 0.019 —5.301 <0.01
QOL « Self-management behavior 0.342 0.050 5.639 <0.01
TABLE 6 The impact of emotions as a mediating variable on QOL.
Regression path Standardized estimate 95%Cl S. E. P
QOL « Anxiety « Self-management behavior 0.388 0.187 ~ 0.320 0.033 0.001
QOL « Depression « Self-management behavior 0.379 0.225 ~ 0.378 0.040 0.001

increases in agreeableness (Li et al., 2020), potentially facilitating
greater social engagement and interpersonal harmony in older adult
populations. Path analysis further demonstrated that neuroticism
exerted a substantial positive effect on depressive symptoms,
indicating heightened to environmental stressors among high-
neuroticism individuals. This finding aligns with well-established
psychopathological models characterizing neuroticism as a
vulnerability factor encompassing emotional instability, negative
affectivity, and impaired stress coping mechanisms (Novak et al,, 2017;
van der Feltz-Cornelis et al., 2018).
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4.2 Personality traits and self-management
behaviors

Extensive evidence demonstrates that personality traits (stable
patterns of cognition, emotion regulation, and behavior) (American
Diabetes Association, 2018; van der Feltz-Cornelis et al., 2018)
substantially shape lifestyle choices and health-related behaviors,
particularly in exercise adherence and dietary patterns. The findings of
this study revealed distinct associations: neuroticism correlated
negatively with self-management behaviors and psychological
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dimensions of QOL, whereas conscientiousness and agreeableness
showed positive correlations with both self-management behaviors and
psychological dimensions of QOL. Path analysis provided additional
support for the association between agreeableness and improved self-
management behaviors. Highly agreeable individuals tend to
demonstrate greater awareness of exercise benefits and higher dietary
guideline compliance, which may be related to their characteristic
altruism and cooperativeness (Li et al., 2020). These traits have also
correlated with medication adherence (Abu et al., 2023). Moreover, these
patients were more likely to exhibit stronger health responsibility and
sustained commitment to long-term self-management goals. These
findings underscore the importance of incorporating personality-
adapted strategies in diabetes management, particularly implementing
graduated behavioral objectives designed to systematically enhance
patient self-efficacy. Clinically, patients with elevated neuroticism
typically exhibit maladaptive behavioral patterns including impulsivity,
delay discounting, and preference for immediate reinforcement. Existing
evidence suggests that these behavioral manifestations may be mediated
by stress-induced hormonal release, which selectively impairs prefrontal
cortical functioning—a neural substrate critically involved in cognitive
control, decision-making, and behavior regulation (Hirsh et al., 2008).
Importantly, these neurocognitive disruptions appear to collectively
compromise patients ability to maintain consistent adherence to
essential diabetes self-management protocols, thereby adversely affecting
long-term health outcomes (Deng et al., 2023).

4.3 The mediating role of emotional states

This study revealed anxiety (20.38%) and depression (28.61%)
prevalence rates among T2DM patients, consistent with international
epidemiological reports (e.g., 21.8% depression rate in Egyptian
populations). The findings support the established bidirectional diabetes-
mood disorder relationship, with elevated emotional problem rates in
diabetics versus the general population (AlBekairy et al., 2017; Bragg
etal., 2017; Briganti et al,, 2018). Longitudinal evidence further indicates
pre-existing mood disorders as independent risk factors for diabetes
onset (Tabdk et al., 2014). This study provides empirical evidence for the
mediating role of emotional states in the relationship between self-
management behaviors and QOL in patients with diabetes. This
mediation may operate through several pathways: improved self-
management competence enhances disease coping efficacy, potentially
slowing disease progression and stabilizing clinical parameters, thereby
reducing negative emotional states. Conversely, deficient self-
management capacity often correlates with suboptimal clinical outcomes
and elevated complication rates, which may precipitate emotional
distress (Das et al., 2013). At the neuroendocrine level, anxiety and
depression can dysregulate the hypothalamic-pituitary—target gland axis,
promoting secretion of insulin-counterregulatory hormones and
consequently impairing glycemic control. These physiological
disturbances contribute substantially to the progression of diabetic
complications and mortality risk, ultimately compromising QOL (Liu
et al, 2020). Therefore, these findings underscore the necessity for
comprehensive diabetes care that integrates: standard biomedical
management, routine emotional health assessment, and evidence-based
psychological interventions. Such multidimensional approaches may
optimize disease trajectories and enhance overall patient wellbeing (Li
etal, 2021).
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The current findings highlight the crucial role of personality traits
and emotional regulation in chronic disease management, suggesting
that personalized psychological interventions customized to patients’
specific mental health profiles can significantly enhance disease self-
management and improve QOL. Several evidence-based psychological
interventions have demonstrated particular promise: Acceptance and
Commitment Therapy (ACT) helps individuals with high neuroticism
levels by cultivating acceptance of unavoidable negative emotions while
promoting value-driven behavioral changes to alleviate diabetes-
related distress (Bendig et al., 2022). Web-based Cognitive Behavioral
Therapy (CBT) modules incorporating mindfulness techniques
effectively support diabetes self-care behaviors while improving both
glycemic control and depressive symptoms (Varela-Moreno et al.,
2024). Mindfulness-based interventions, including Mindfulness-Based
Cognitive Therapy (MBCT) and Mindfulness-Based Stress Reduction
(MBSR), demonstrate efficacy in reducing anxiety, depressive
symptoms, and diabetes-related stress in T2DM patients (Wang et al.,
2025). For patients exhibiting impaired cardiac autonomic function,
Heart Rate Variability Biofeedback (HRVB) serves as a valuable
non-pharmacological approach to enhance autonomic nervous system
activity while improving self-management behaviors and reducing
depression (Wu et al., 2024). Furthermore, advancements in digital
mental health interventions, such as Al-powered platforms like
Woebot, provide comprehensive support through psychoeducation,
mood monitoring, journaling features, and real-time interactive
counseling for emotional regulation and stress reduction (Hoffman
etal, 2023).

4.4 Limitations and future directions

Two primary limitations warrant consideration in interpreting
these findings. First, the exclusive recruitment of participants from a
structured self-management intervention program suggests potential
selection bias toward individuals with pre-existing behavioral
motivation and established self-care capacity, thereby potentially
limiting the results for less motivated patient subgroups within the
broader T2DM population. Second, the observational, cross-sectional
design precludes definitive causal inferences regarding the relationship
among examined variables, necessitating future experimental or
longitudinal investigations to elucidate underlying causal mechanisms
and directional relationships.

5 Conclusion

This investigation systematically delineates the complex network of
interrelationships connecting personality traits, emotional states, self-
management behaviors, and QOL in patients with T2DM. The study
substantiates the crucial mediating function of emotional regulation in
linking self-management behaviors and QOL, thereby underscoring the
clinical imperative of integrating psychological support into standard
diabetes care protocols. These evidence-based findings offer strategies
to optimize wellbeing in T2DM patients. While providing valuable
insights, the current research design—characterized by selective
sampling and cross-sectional methodology-necessitates future
prospective studies to verify the temporal dynamics and causal pathways
underlying these observed relationships.
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