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Purpose: Using latent profile analysis (LPA) based on Self-Determination Theory (SDT), this study aimed to explore the profiles of
health behavior motivation among Chinese patients with prediabetes and examine the relationship between these profiles and self-
management ability.

Patients and Methods: A cross-sectional study was conducted involving 335 patients with prediabetes. The questionnaires were
used to assess health behavior motivation, self-management ability, satisfaction of basic psychological needs and disease knowledge
level. Latent profile analysis was performed based on five subscale scores of the health behavior motivation measure.

Results: Three distinct latent profiles were identified: a “Self-Determined” profile (C1,29.55%, n=99), a “Non Self-Determined”
profile (C2, 55.82%, n=187), and a “Conflicted” profile (C3, 14.63%, n=49). Patients in the C1 profile demonstrated higher levels of
autonomy and competence. Patients in the C2 profile were characterized by better disease knowledge and lower relatedness. Compared
to patients in the C3 profile, patients in both the C1 and C2 profiles exhibited significantly lower self-management ability.
Conclusion: The heterogeneity in health behavior motivation profiles must be considered in the design and clinical practice of
personalized interventions for prediabetes. Profile-specific strategies serve as the foundation for enhancing patients’ self-management
ability and sustaining healthy behaviors.
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Introduction

Prediabetes is an intermediate state characterized by blood glucose levels higher than normal but not yet meeting the
diagnostic criteria for type 2 diabetes. It represents a critical risk stage for progression to type 2 diabetes.The latest IDF
Diabetes Atlas (2025) reports that in 2024, 635 million people were estimated to have impaired glucose tolerance(IGT)
while 488 million were estimated to have impaired fasting glucose (IFG).! The reversibility of prediabetes means that
through maintaining healthy behaviors, such as adopting a balanced diet and engaging in regular physical activity, this
population has the potential to delay or prevent the onset of type 2 diabetes.” However, in China, individuals with
prediabetes have not yet been incorporated into the National Essential Public Health Services Program for standardized

management.> Consequently, their health management primarily relies on individual self-management. Therefore,
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effectively motivating and sustaining healthy behaviors within this group, as well as enhancing their self-management
capabilities, has become a critical issue urgently needing resolution in the field of public health.

The effective implementation and maintenance of healthy behaviors fundamentally hinges on an individual’s
behavioral motivation. Self-Determination Theory (SDT) provides a robust theoretical framework for understanding
this process. The theory posits that humans possess an innate developmental propensity to fulfill basic psychological
needs (autonomy, competence, and relatedness): from infancy onward, individuals exhibit an intrinsic drive to actively
explore and comprehend both their internal and external worlds while integrating into the social environment.* This
developmental propensity manifests in two primary expressions: first, as spontaneous behaviors intrinsically linked to
internal motivation (eg, curious exploration and immersive learning); and second, through the internalization and
integration of social norms to achieve adaptive social functioning.’

SDT classifies human behavioral motivations into two main categories based on the degree of autonomy: autonomous
motivation and controlled motivation, along with a state of amotivation. Autonomous motivation arises from intrinsic
willingness or highly internalized value identification, encompassing intrinsic regulation (acting purely for inherent
interest/enjoyment/efficacy) and internalized extrinsic forms: identified regulation (personally endorsing the behavior’s
value) and integrated regulation (aligning behavior with core self-values).It is characterized by spontaneity, persistence,
and integration. Conversely, controlled motivation stems from external pressures or internal compulsions, comprising
external regulation (behavior controlled by rewards/punishments) and introjected regulation (driven by guilt/approval-
seeking), typically accompanied by pressure and conflict. Amotivation describes a non-initiative state in which an
individual lacks the intention to act, mainly due to: an inadequate sense of ability (helplessness/low self-efficacy),
a deficit of value (no interest or meaning), or a rebellious opposition to external pressure.® It is precisely this qualitative
distinction in autonomy that leads to profoundly different outcomes: autonomous motivation correlates with positive
effects (enhanced persistence, creative engagement, subjective well-being), while controlled motivation associates with
negative consequences (external feedback dependence, internal anxiety, diminished behavioral quality, emotional
exhaustion).” Given that the motivation types revealed by Self-Determination Theory exhibit qualitative differences,
and considering that individuals may demonstrate unique motivational configurations, identifying distinct health behavior
motivation subgroups (ie, latent profiles) among prediabetic patients becomes particularly crucial.

In recent years, academic research on the health behavior motivation of patients with prediabetes has been conducted
from multiple perspectives, yielding relatively rich findings. First, regarding intervention studies guided by behavioral
theories, scholars have designed and implemented various behavior-promoting programs based on frameworks such as
protection motivation theory, the information-motivation-behavioral skills model, the transtheoretical model, and self-
determination theory, targeting health behavior motivation as a core intervention focus.* ' Although these interventions
can improve patients’ daily health behaviors, self-management abilities, and glycemic metabolism indicators by enhan-
cing their health behavior motivation, the sustainability of these benefits has not been sufficiently validated. Second, in
exploring the factors influencing motivation, researchers have employed qualitative methods such as semi-structured
interviews to delve into the driving factors and hindrance mechanisms of motivation during the behavior change process
in this population, providing detailed contextual information for understanding their behavioral decision-making.'?
Furthermore, guided by self-determination theory, researchers have used statistical methods such as structural equation
modeling to analyze the pathways through which health behavior motivation affects specific behaviors such as physical
activity, further elucidating the mechanisms underlying the relationship between motivation and behavior."?

However, overall, the aforementioned studies predominantly follow a variable-centered analytical approach, treating
motivation as a holistic, unidimensional concept, and focus on examining its general association with behavioral
outcomes or validating the effectiveness of intervention programs targeting motivation. Although some studies have
begun to differentiate types of motivation such as autonomous motivation and controlled motivation, most still analyze
them as independent variables and fail to thoroughly investigate the potential combinatorial patterns, intensity ratios, and
structural differences of these different motivation types within the population.

Therefore, current research remains insufficient in identifying and describing the systematic heterogeneity of the
internal composition of motivation. Revealing such heterogeneity is crucial for understanding and promoting the long-
term sustainability of health behaviors. Against this backdrop, introducing analytical methods capable of effectively
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capturing within-population heterogeneity becomes particularly necessary. Latent Profile Analysis (LPA), as an indivi-
dual-centered statistical method, offers the advantage of identifying subgroups with distinct latent profile characteristics
based on multiple continuous variables.'* This method does not rely on prior classification criteria but reveals the
categorical structures present in the data through model fitting. Compared to traditional variable-centered analytical
approaches, it can more intuitively present the diverse combinatorial patterns of psychological or behavioral character-
istics within a population.'”

Therefore, the objectives of this study are, firstly, to identify latent classes of health behavior motivation among the
Chinese prediabetic population using Latent Profile Analysis. Secondly, to compare the differences in self-management
behaviors across these motivation classes. The findings will contribute to understanding the internal structural differences
in behavioral motivation within this population, thereby providing a scientific basis for developing personalized
intervention plans/personally tailored digital intervention strategies in clinical practice. Ultimately, by targeted enhance-
ment of patients’ health behavior motivation, this study aims to promote their health behavior changes and achieve the
goal of effectively preventing type 2 diabetes and improving long-term health outcomes. Based on Self-Determination
Theory and existing evidence, the following hypotheses are proposed:

1. At least one subgroup characterized by high levels of autonomous motivation and conducive to health promotion
can be identified in the Chinese prediabetic population.

2. Simultaneously, at least one or more subgroups characterized by a predominance of controlled motivation and
associated with higher health risks can be identified.

3. Compared to other types, the subgroup characterized by high levels of autonomous motivation will demonstrate
better health management behaviors.

Materials and Methods

Study Design

This study conducted a cross-sectional observational investigation at a tertiary general hospital. A total of 515
patients diagnosed with prediabetes in the hospital’s outpatient clinic in 2024 were initially included and were sent
a text-message-based questionnaire assessing their health behavior motivation. Two weeks after the text messages
were sent, researchers contacted the participants via telephone to invite them to join the study, ultimately resulting in
335 valid cases being successfully enrolled. While no strict minimum sample size exists for LPA, a widely
recommended guideline is to include at least 300 participants.'® This ensures stable and reliable estimation of
latent classes, particularly when analyzing multiple indicators. The sample size included in this study meets this
recommended guideline.

Measures
The general demographic variables include age, gender, economic status, occupational status, education level, and marital
status. Blood glucose monitoring frequency was included as a health-related variable in the survey.

Self-management ability was assessed using the Prediabetes Self-Management Scale (PSMS), developed by Ge et al
in 2016."7 The scale consists of 9 dimensions and 29 items, comprehensively evaluating the self-management ability of
prediabetes patients from three aspects: cognition (health beliefs and self-efficacy), behavior (diet, exercise, rest and
sleep, stress coping, compliance management), and environment (family and social environment management). In this
study, the Cronbach’s o coefficient for this questionnaire was 0.914.

The health behavior motivation of prediabetes patients was measured using the Health Behavior Motivation Scale
(HBMS). The scale was originally developed by Magdalena et al in 2021 and subsequently translated into Chinese by
Jiang et al in 2024.'®' The Chinese version consists of 30 items, which are divided into five dimensions: intrinsic
regulation, identified and integrated regulation, introjected regulation, external regulation, and amotivation. The scale
demonstrated a scale-level content validity index (S-CVI) of 0.957, a Cronbach’s a coefficient of 0.965, and a test-retest
reliability of 0.882. In this study, the Cronbach’s a coefficient for this questionnaire was 0.954.
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In addition, the satisfaction of basic psychological needs was assessed using the Basic Psychological Needs Scales
(BPNS), developed by Deci et al in 2000 and translated into Chinese by Li et al in 2022.2°22 The Chinese version of the
scale consists of 21 items, categorized into three subscales: autonomy, competence and relatedness needs. The scale
demonstrated a scale-level content validity index (S-CVI) of 0.904, a Cronbach’s a coefficient of 0.920, and a test-retest
reliability of 0.842. In this study, the Cronbach’s a coefficient for this questionnaire was 0.718.

Lastly, Knowledge of type 2 diabetes was evaluated with the Prediabetes Population Diabetes Knowledge
Questionnaire (PPDKQ), which was developed by Zhang et al in 2015.>> The questionnaire consists of 21 items,
categorized into five domains: 5 items on type 2 diabetes-related knowledge, 2 items on type 2 diabetes risk factor
knowledge, 7 items on type 2 diabetes dietary knowledge, 3 items on type 2 diabetes treatment knowledge, and 4 items
on type 2 diabetes exercise knowledge. In this study, the Cronbach’s o coefficient for this questionnaire was 0.688, which
is lower than the original reported value of 0.901 in Zhang’s study. This discrepancy may be attributed to the
demographic characteristics of the study sample and the evolving structure of public health knowledge over the past
decade. Nevertheless, the obtained value remains within the acceptable range.**

Data Analysis

Latent profile analysis was conducted using Mplus software (Version 7.4), with subscale scores from the Health Behavior
Motivation Scale (HBMS) serving as manifest variables. Models ranging from one to five latent classes were sequentially
estimated using maximum likelihood estimation.

Model fit was evaluated based on three criteria: (1) information criteria, including the Akaike Information Criterion
(AIC), Bayesian Information Criterion (BIC), and adjusted BIC (aBIC), where lower values indicate better model fit; (2)
entropy, ranging from 0 to 1, with values closer to 1 reflecting greater classification accuracy; and (3) comparative
likelihood ratio tests, specifically the Lo-Mendell-Rubin adjusted likelihood ratio test (LMRT) and the bootstrap
likelihood ratio test (BLRT), where a statistically significant result (P<0.05) suggested that the k-class model provided
a better fit than the (k—1)-class model.>

After selecting the optimal latent profile solution, subsequent analyses were performed using IBM SPSS Statistics
(Version 27.0). Continuous variables were summarized as meanststandard deviations or medians with interquartile
ranges(IQR), while categorical variables were reported as frequencies and percentages. Group differences were assessed
using chi-square tests for categorical variables and Kruskal-Wallis tests for continuous variables.

Finally, multinomial logistic regression was conducted to identify factors associated with latent profile classification,
and multiple linear regression was used to test the association between latent classes and self-management ability, where
a threshold of P<0.05 was used to determine statistical significance.

Results

A total of 335 valid questionnaires were collected, yielding an effective response rate of 65%. The 335 prediabetic
patients had an age range of 18-76 years (52.30+12.25 years), with 60.9% being female. Notably, 27.5% of participants
self-reported that they almost never monitored their blood glucose levels (see Table 1).

Latent Profile Analysis of Health Behavior Motivation in Prediabetic Patients

Among 335 prediabetic patients, the median HBMS score was 93 (IQR 86-105), with dimension-specific medians as
follows: intrinsic regulation 20 (IQR 18-23), identified and integrated regulation 20 (IQR 18-22), introjected regulation
18 (IQR 15-21), external regulation 20 (IQR 17-22), and amotivation 18 (IQR 15-21).

Four latent profile models were sequentially fitted starting from the baseline solution (see Table 2). As class numbers
increased, entropy progressively rose while AIC, BIC, and aBIC consistently decreased, with all BLRT yielding
significant improvements (P<0.001). Comparative fit evaluation revealed that the rate of decrease in AIC, BIC and
aBIC substantially slowed at the 3-class solution, coinciding with a non-significant LMRT (P>0.001), indicating
diminishing returns in model improvement. The 4-class solution’s LMRT P-value of 0.1687 failed to demonstrate
superiority over the 3-class model, confirming the optimal 3-profile structure. Based on a comprehensive evaluation of
model fit indices and practical significance, this study identified the 3-class latent profile model as the optimal
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Table | Classification of Latent Profiles of General Demographic Data [Cases (Percentages,%)]

Variable Total Cl Cc2 C3 Statistic P-value
(n=335) (n=99) (n=187) (n=49)
Age 55(46,61) 56(42,62) 55(47,61) 56(38,61) 0.000 0.999
Gender 0.232 0.890
Male 131(39.1) 40(40.4) 71(38.0) 20(40.8)
Female 204(60.9) 59(59.6) 116(62.0) 29(59.2)
Economic Status 4.663 0.303
Good 232(69.3) 76(76.8) 125(66.8) 31(63.3)
Average 93(27.8) 20(20.2) 56(29.9) 17(34.7)
Poor 10(3.0) 3(3.0) 6(3.2) 1(2.0)
Employment Status 1.524 0.467
Employed 225(76.1) 77(77.8) 138(73.8) 40(81.6)
Unemployed 80(23.9) 22(22.2) 49(26.2) 9(18.4)
Educational Attainment 2.656 0.617
Junior high school or below 109(32.5) 36(36.4) 60(32.1) 13(26.5)
High school /Technical school 95(28.4) 23(23.2) 57(30.5) 15(30.6)
College or above 131(39.1) 40(40.4) 70(37.4) 21(42.9)
Marital Status 0.609 0.964
Married 35(10.4) 9(9.1) 21(11.2) 5(10.2)
Unmarried 252(75.2) 76(76.8) 138(73.8) 38(77.6)
Widowed or Divorced 48(14.3) 14(14.1) 28(15.0) 6(12.2)
Blood Glucose Monitoring 12.025 0.061
Rarely or never 92(27.5) 34(34.3) 43(23.0) 15(30.6)
1-6 times per month 137(40.9) 41(41.4) 81(43.3) 15(30.6)
1-6 times per week 83(24.8) 21(21.2) 45(24.1) 17(34.7)
1-6 times per day 23(6.9) 3(3.0) 18(9.6) 2(4.1)
Notes: Cl: Self-Determined, C2: Non Self-Determined, C3: Conflicted.
Table 2 Model Fit Indices for Latent Profile Analysis of Health Behavior Motivation in

Prediabetic Patients

Model | AIC BIC ABIC Entropy | LMRT | BLRT | Class Probabilities

| 9508.92 | 9547.061 | 9515.34

2 9039.902 | 9100.928 | 9050.174 | 0.886 0.0105 | <0.001 | 0.815/0.185

3 8662.522 | 8746.432 | 8676.646 | 0.898 0.0013 | <0.00!1 | /0.296/0.558/0.146

4 8521.786 | 8628.582 | 8539.763 | 0.90I 0.1687 | <0.001 | 0.391/0.125/0.379/0.104

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; aBIC, adjusted Bayesian
Information Criterion; LMRT, Lo-Mendell-Rubin Adjusted Likelihood Ratio Test; BLRT, Bootstrap Likelihood Ratio Test.

representation of health behavior motivation among prediabetic patients. The final three-profile solutions as show in
Figure 1.

1.C1 (Self-Determined,29.55%): Overall below-average motivation; slightly low intrinsic, identified and integrated
regulation; very low external, introjected, and amotivation.

2.C2 (Non Self-Determined,55.82%): Near-average overall motivation; slightly low intrinsic, identified and integrated
regulation; slightly high external, introjected, and amotivation.

3. C3 (Conflicted,14.63%): High overall motivation with coexisting high autonomous, high controlled, and high
amotivation.
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Standardized Scores of Motivation Profiles

Profile1: 29.55% Profile2: 55.82% Profile3: 14.63%

1.49 148
144
15 1734 1.39

05

0.0

Motivation Dimensions
BN Intrinsic
B |dentified and Integrated
= Introjected
. External
= Amotivation

Figure | Three distinct health behavior motivation patterns among prediabetic patients identified by Latent Profile Analysis. Each motivation profile is defined by its
standardized z-scores (Mean = 0, SD = 1) across the five health behavior motivation dimensions of Self-Determination Theory, with each dimension shown in a distinct color.

Univariate Analysis of Latent Profiles for Health Behavior Motivation in Prediabetic

Patients
The results of this study showed no statistically significant differences in demographic characteristics among the three
latent profiles of health behavior motivation in prediabetes patients (see Table 1).

Kruskal-Wallis test results (see Table 3) showed that the HBMS score and scores across all dimensions significantly
differed among the three latent profiles. Analyzing the characteristics of each class: HBMS scores increased progres-
sively from class C1 to C3 (P<0.05);Scores for the intrinsic regulation and identified and integrated regulation dimen-
sions in profile C3 were significantly higher than those in classes C1 and C2 (P<0.05);Scores for the introjected

Table 3 Comparison of Health Behavior Motivation, Disease Knowledge, Self-Management Ability, and Basic Psychological
Need Satisfaction Across Different Latent Profiles [n=335, Score, M (P;s, P75)]

Variable Total Latent Profiles Pairwise Comparisons | H-value | P-value
(n=335)
Cl (n=99) | C2 (n=187) | C3 (n=49)

HBMS 93(86,105) | 83(78,85) 96(91,103)* 122(117,134)*® | C1<C2<C3 243.948 | <0.001

Intrinsic 20(18,23) 20(18,23) 19(18,21) 25(24,28)* ClI<C3 96.140 <0.001
C2<C3

Identified/Integrated | 20(18,22) 20(18,21) 19(18,21) 24(24,27)* ClI<C3 98.973 <0.001
C2<C3

Introjected 18(15,21) 13(12,15) 19(18,21)* 24(24,27)* ClI<C2<C3 243.747 | <0.001

External 20(17,22) 15(12,16) 20(18,21)? 25(24,27)* Cl<C2<C3 240.677 | <0.001

Amotivation 18(15,21) 14(12,15) 19(18,21)* 24(23,27)* ClI<C2<C3 232.476 | <0.001

PPDKQ 12(10,14) 11(9,14) 12(10,14) 11(9,12)° C3<C2 9.846 0.007

PSMS 99(93,108) | 108(96,112) | 96(90,100)* 115(106,122)*® | C2<CI<C3 86.994 <0.001

BPNSS 89(84,96) 102(87,106) | 87(84,91) 90(87,93) 56.682 <0.001

Autonomy 30(28,32) 33(30,35) 29(28,31)* 30(29,31)* CiI>C2 55.641 <0.001
CI>C3

Competence 25(23,27) 28(24,30) 24(23,25)* 24(23,25)* Ci>C2 58.082 <0.001
CI>C3

Relatedness 35(32,39) | 40(34,43) 34(32,36)* 36(34,38)* Cl>C2 54.187 <0.001
CI>C3

Notes: Cl: Self-Determined, C2: Non Self-Determined, C3: Conflicted a: Compared with CI, P<0.05; b: Compared with C2, P<0.05.
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regulation, external regulation and amotivation dimensions increased progressively from class C1 to C3 (P<0.05);
Meanwhile, PPDKQ score, PSMS score, BPNS score and scores for all dimensions were statistically significant (all
P<0.05).

Multivariate Logistic Regression Analysis of Latent Profiles for Health Behavior
Motivation in Prediabetic Patients

A multivariate logistic regression analysis was conducted with the three latent profiles of health behavior motivation
(“Self-determined” [coded as 1], “Non Self-determined” [2], and “Conflicted” [3]) as the dependent variable.
Independent variables included all factors showing statistical significance in the univariate analysis, with variable
selection based on default criteria (entry a=0.05, removal 0=0.10). The model demonstrated excellent fit (P<0.001),
supported by pseudo-R? values (Cox & Snell=0.284, Nagelkerke=0.333, McFadden=0.173). Results indicated that
competence perception significantly influenced both “Non Self-determined” (C2) and “Conflicted” (C3) types
(P<0.05), while high autonomy specifically protected against “Self-determined” (C1) motivation (P<0.05).
Additionally, greater disease knowledge combined with lower relatedness emerged as protective factors against “Non
Self-determined” (C2) motivation (see Table 4).

Association Between Latent Profiles of Health Behavior Motivation and

Self-Management Ability in Prediabetic Patients

The self-management scores of the three latent profiles of health behavior motivation in prediabetic patients— “Self-
determined” (C1), “Non Self-determined” (C2) and “Conflicted” (C3) profiles—were 103+15, 9648, and 113+12,
respectively. Multiple linear regression was performed to explore the association between patients self-management
ability and latent profiles (Table 5).After controlling for confounding variables, the results revealed that the self-
management capacity of both Cl1 and C2 profiles was significantly lower than that of the C3 profile (P<0.05).
Furthermore, to investigate whether differences exist between C1 and C2 patients, we conducted additional multiple
linear regression using the C1 profile as the reference category. The results indicated no significant difference in self-
management ability between the C1 and C2 profiles.

Table 4 Multivariate Analysis of Latent Profiles of Health Behavior Motivation in Individuals with
Prediabetes (n=335)

Group Variable B SE Wald 4?> | P-value | OR 95% CI
Lower Limit | Upper Limit
Cl vs C2 | Constant —0.813 | 0.151 | 28.809 <0.001
PPDKQ —0.278 | 0.151 | 3.374 0.066 0.757 | 0.563 1.019
Autonomy 0.602 0.245 | 6.026 0.014 1.827 | 1.129 2.955
Competence | 0.764 0.207 | 13.64I <0.001 2.146 | 1.431 3.219
Relatedness | 0.284 0.242 | 1.371 0.242 1.328 | 0.826 2.135
Cl vs C3 | Constant 0.574 0.210 | 7.495 0.006
PPDKQ 0.207 0.189 | 1.207 0.272 1.230 | 0.850 1.780
Autonomy 0.494 0.310 | 2.536 0.111 1.638 | 0.892 3.009
Competence | 1.135 0.265 | 18.358 <0.001 3.112 | 1.852 5.232
Relatedness | —0.299 | 0.314 | 0.909 0.340 0.742 | 0.401 1.371
C2 vs C3 | Constant 1.387 0.187 | 55.274 <0.001
PPDKQ 0.485 0.164 | 8.733 0.003 1.625 | 1.178 2.242
Autonomy —0.109 | 0.262 | 0.172 0.678 0.897 | 0.537 1.499
Competence | 0.372 | 0.224 | 2.756 0.097 1.450 | 0.935 2.249
Relatedness | —0.583 | 0.271 | 4.631 0.031 0.558 | 0.328 0.949

Notes: Cl: Self-Determined, C2: Non Self-Determined, C3: Conflicted.
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Table 5 Association Between Latent Profiles and Self-Management Ability in Multiple Linear
Regression (n=335)

B SE t P-value | 95.0% CI
Lower Limit | Upper Limit

Constant 1.659 0.214 | 7.770 0.000 1.239 2.080
c3 Reference

Cl —1.205 0.144 | —8.392 | <0.001 —1.487 —0.922
c2 -1.170 0.125 | —9.321 | <0.001 —1.417 —-0.923
Rarely or never reference

1-6 times per month | —0.227 0.1l | —2.053 | 0.041 —0.444 —0.009
Autonomy 0.109 0.062 | 1.762 0.079 —0.013 0.231
Competence 0.143 0.058 | 2.488 0.013 0.030 0.256
Relatedness 0.36l 0.068 | 5.330 <0.001 0.228 0.494

Notes: Cl: Self-Determined, C2: Non-Self-Determined, C3: Conflicted.

Discussion

With the aid of latent profile analysis, this study categorized 335 patients with prediabetes into three homogeneous
subgroups based on shared patterns of health behavior motivation across five domains: intrinsic regulation, identified and
integrated regulation, introjected regulation, external regulation, and amotivation. Research combining LPA with SDT
has been successfully conducted in other populations—such as motivational analyses of college students engaging in
responsible drinking or participants in behavioral weight-loss interventions.’®*” To our knowledge, this is the first
empirical study linking LPA and SDT within a Chinese prediabetes population.

Latent Profiles of Health Behavior Motivation in Patients with Prediabetes

Patients with prediabetes can be classified into three latent classes of health behavior motivation, demonstrating
significant interindividual heterogeneity. This study revealed that 29.55% of patients with prediabetes belong to the “Self-
determined” profile (C1). Although this subgroup exhibited below-mean scores across all motivational dimensions,
autonomous motivation predominated in these individuals.

Multiple studies have thoroughly investigated the pivotal role of autonomous motivation in maintaining physical
activity behaviors and its relative stability.”*** An 18-month weight loss intervention study targeting overweight/obese
adults—comprising 6 months of supervised and 6 months of non-supervised phases—revealed that individuals posses-
sing a Highly Autonomous exercise motivation (“High Autonomous”) profile exhibited minimal moderate-to-vigorous
physical activity (MVPA) attenuation. Their activity maintenance capacity was significantly superior to that of the
“Moderate Combined” profile (P=0.043).*® Thus, individuals who exercise for autonomous reasons—such as valuing
physical activity and deriving enjoyment from the process—can more effectively sustain MVPA levels even after
external supports (eg, supervision) are withdrawn. This highlights the core advantage of autonomous motivation in
promoting behavioral persistence. The concurrent lower attrition rate in this group objectively validates this mechanism,
as their motivation stems from internal drives rather than reliance on external supervision, making them more inclined
toward sustained participation. A cohort study tracking UK primary school pupils’ parents assessed motivation at three
timepoints, revealing that the autonomous motivation profile consistently correlated with higher MVPA levels and lower
BMI. Notably, while exercise motivation at the individual level was not fixed—demonstrating transitions between
different profiles—the proportion of participants classified under the autonomous profile exhibited relative stability at
the group level.’' Therefore, we reasonably postulate that the self-determined motivational structure in the “Self-
Determined” (C1) patients of our study provides the fundamental psychological foundation for sustaining their long-
term health behaviors. Within the Self-Determination Theory framework, this patient subgroup can be characterized as:
engaging in exercise autonomously due to enjoyment derived from the activity (intrinsic motivation); perceiving blood
glucose control as integral to personal health (identified and integrated regulation); maintaining consistent execution of
plans without external supervision; and employing adaptive coping strategies rather than abandonment when confronting
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setbacks. However, it is noteworthy that although autonomous motivation predominated, the C1 subgroup scored below
the study’s overall mean across all dimensions of health behavior motivation. This pattern may be attributable to the
covert nature of prediabetic symptoms, this population’s relatively limited awareness of health behavior benefits,
compounded by the sociocultural environment’s hindering effects on health behavior modification.*>*

This study revealed that more than half (55.82%) of individuals with prediabetes belong to the “Non Self-
Determined” profile (C2). While their overall health behavior motivation was at the average level, it was predominantly
characterized by controlled motivation (introjected regulation or external regulation).

This means their health behaviors are primarily driven by external pressures (eg, supervision) or internal pressures
(eg, guilt), rather than by genuine personal willingness or value identification. A systematic review analyzing predictors
of adherence to exercise interventions during and after cancer treatment found that fewer exercise restrictions were
a prominent predictor of cancer patients’ adherence to exercise interventions.*> Another study investigating 712 (pre)
diabetic patients in rural eastern Uganda found that controlled motivation showed no significant association with physical
activity participation, and that approaches involving blame or guilt induction were ineffective in promoting long-term
physical activity adherence.*® Furthermore, previous studies have demonstrated that students’ controlled motivation not
only predicts poorer academic performance but also forecasts more severe behavioral problems and an elevated risk of
disengagement or dropout.® These findings suggest that such controlled motivation patterns may be inadequate to sustain
long-term behavioral changes, and reducing controlled environments could facilitate patients’ long-term adherence to
health-promoting behaviors.

A study published in JAMA found that individuals with prediabetes are required to maintain long-term, potentially
lifelong behavioral modifications such as dietary changes and increased physical activity to prevent metabolic
deterioration.®” Yet in reality, over half of the patients exhibit this controlled motivational state, which is insufficient
to sustain long-term behavioral modifications. When patients measure blood glucose reluctantly due to fear of physician
criticism, or engage in exercise compulsively out of disease-related anxiety, yet fail to genuinely appreciate the value of
health management or derive satisfaction from lifestyle modifications, the inevitable outcome is that the majority cannot
maintain adherence. Simultaneously, it explains precisely why systematic reviews find that intervention effects (eg,
motivational interviewing for type 2 diabetes prevention) frequently diminish after program cessation.'' Therefore, future
research should be centered on developing methods to help these patients cultivate and sustain health behaviors driven by
genuine intrinsic drives. This paradigm shift is essential to achieve lasting remission and maintain normative glycemic
regulation.

This study identified that the fulfillment of autonomy (OR=1.827, P=0.014) and competence (OR=2.146, P<0.001)
served as significant protective factors for developing a self-determined motivational pattern compared to C2 patients.
This indicates that individuals capable of autonomous decision-making in health management and perceiving personal
efficacy are more likely to internalize the benefits of health behaviors as personal health goals, thereby maintaining
behavioral consistency. Multiple studies involving type 2 diabetes patients substantiate the value of autonomy in
enhancing their willingness for sustained self-management.*® However, research by Liu et al*® cautions that autonomy
support alone is insufficient for optimal self-management. Self-efficacy, knowledge, skills, family support, and peer
involvement are equally essential components. Consequently, future interventions should integrate multidimensional
components. Such programs must deliver autonomy support and competence enhance while simultaneously strengthen-
ing patients’ knowledge base, skill acquisition, and social support networks through systematic implementation. Notably,
a Self-Determination Theory-based study of dietary behaviors in rural South Africa,*® indicates that controlling
environments may impede autonomous motivation formation. This finding calls attention to a critical prerequisite: before
cultivating patients’ autonomous motivation, interventions must first identify and reduce exposure to controlling social
contexts. Such contexts include healthcare communications emphasizing punitive consequences, undue pressure, or
choice restriction, as well as family monitoring models that deprive agency. Therefore, establishing environments
characterized by low controllability and strong autonomy support constitutes the fundamental prerequisite for activating
intrinsic drives.*'

Within the Self-Determination Theory framework, the health behavior profile of this prediabetic cohort manifests as
follows: While patients may engage in regular exercise through partially internalized awareness of its importance
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(identified regulation), their adherence predominantly depends on family supervision (external regulation). Without
reminders, they frequently lapse into inactivity or maintain effort solely through complication fears and self-reproach
(introjected regulation).Concurrently, pervasive deficiencies in “I can self-manage independently” confidence render
them vulnerable to goal abandonment after minor setbacks. This behavioral pattern, which is characterized by depen-
dence on external monitoring, motivation driven by guilt, and a lack of self-efficacy, profoundly explains the population’s
exhibited fragility when confronting long-term autonomous management requirements and the intrinsic drivers of their
behavioral non-sustainability.

This study identified that 14.63% of prediabetic individuals fell into the “Conflicted” profile (C3), characterized by
comparatively elevated overall motivation levels, yet manifesting in its simultaneous presentation of high autonomous
motivation, high controlled motivation, and significant amotivation. Previously, Cece et al** first observed this complex
motivational pattern, which is characterized by simultaneous presentation of high autonomous motivation, high con-
trolled motivation, and significant amotivation, among young athletes in high-intensity training environments. They
attributed athletes’ coexistence of elevated autonomy and control to distinctive environmental pressures: a “win-at-all-
costs” competitive climate, coaches’ demanding standards, and compulsory training regimens. These factors frequently
frustrate athletes’ autonomy needs. Nevertheless, adolescent athletes partially internalize these external pressures, thereby
developing the unique psychological state exhibiting concurrent high autonomous and controlled motivation. Notably,
Cece et al did not explicate the co-occurring high amotivation inherent in this typology.

From the integrated perspective of Self-Determination Theory (SDT) and Psychological Reactance Theory (PRT),
such amotivation may be reinterpreted in a novel light. An empirical study based on these two theories suggeststhat
when parents adopt a controlling parenting style, children experience frustration of their need for autonomy, leading to
reactance.”® This reactance not only triggers internalizing or externalizing problems but also manifests as deliberate
non-compliance with demands. Ryan et al® argue that this behavior, which superficially appears as demotivation
toward specific tasks, is actually a form of intentional non-compliance or resistance. By refusing to carry out external
demands that threaten their basic needs for autonomy or relatedness, children resist the source of imposed control.
Following this reasoning, it can be inferred that the high level of amotivation exhibited by patients in the C3 profile in
this study may partly represent such “reactance-based amotivation” — a strategic form of resistance triggered by
controlled motivation itself. This occurs when individuals perceive external control (such as compulsory demands from
doctors/family members) or introjected pressures (internalized regulation driven by excessive worry) as threats to their
autonomy.

It is noteworthy that in the complex social context of chronic disease management, an individual’s motivation is often
shaped by multiple factors.The empirical data from this study reveal that although C3 profile patients exhibit a higher
sense of belonging (C2 vs.C3: Relatedness dimension OR=0.558, P=0.031)—which may stem from the concern of family
and friends for their health—this social support has a dual nature in practice. While providing value affirmation and
thereby stimulating autonomous motivation, it often unconsciously reinforces patients’ controlled motivation due to its
implicit worries, reminders, or expectations, trapping them in a state of contradiction. Beyond the social context, personal
internal dilemmas similarly shape their motivational state. Data analysis indicates that this group has a lower level of
disease knowledge (C2 vs.C3: Scores on the PPDKQ Scale OR=1.625, P=0.003) and a significantly insufficient sense of
self-competence (C1 vs.C3: competence dimension OR=3.112, P<0.001). Insufficient knowledge weakens the cognitive
foundation for behavior change, while low competence directly undermines execution confidence. The combination of
the two generates a strong sense of helplessness and frustration, jointly forming the internal basis for triggering
“competence-deficiency amotivation”. Therefore, the high level of amotivation in C3 profile patients is essentially
a mixture shaped by both external circumstances and internal dilemmas: it includes both “reactance-based amotivation”
for resisting threats to autonomy and “competence-deficiency amotivation” stemming from cognitive and psychological
helplessness. Certainly, the specific interactive mechanisms between these two types of amotivation still require further
in-depth examination through more dynamic and contextualized future research.

This study is the first to identify and analyze this complex type (C3) in the field of chronic disease health manage-
ment, suggesting that within the framework of Self-Determination Theory, the contradictory behaviors of this group can
be systematically interpreted as driven by multiple forces: their willingness for health management stems from
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internalized health values (integrated regulation), while perceived high control pressure and a lack of internal cognitive
resources may respectively trigger “reactance-based amotivation” and “competence-deficiency amotivation”, ultimately
leading to fluctuations and intermittent abandonment of health behaviors.

Association Between Latent Profiles of Health Behavior Motivation and

Self-Management Abilities in Prediabetic Patients
Significant differences in self-management abilities were observed among the three latent groups. Compared to the
“Conflicted” profile (C3), patients in both the “Self-Determined” profile (C1) and the “Non-Self-Determined” profile
(C2) exhibited markedly lower levels of self-management. A potential explanation for this finding is that the overall
motivational level within the “Conflicted” profile (C3) was well above average. Despite the presence of motivational
conflicts and potential “reactive amotivation”, this high-intensity motivation in the “Conflicted” profile (C3) — whether
stemming from highly internalized health values, external pressures, or a combination of both — appears sufficient to
drive their actual management behaviors to a higher level.

A finding worthy of deeper exploration is the lack of significant difference in self-management abilities between the
“Self-Determined” profile (C1) and “Non Self-Determined” profile (C2) patients. Although the C1 group exhibited
predominantly autonomous motivation, which is widely regarded as the most optimal driver for sustaining long-term

behavior,***

its absolute motivation levels across all dimensions fell below the study sample’s average. This indicates an
overall deficiency in motivational intensity, potentially reflecting either inadequate internalization of health behaviors’
value or significant barriers to behavioral change, both of which impede effective self-management capability deploy-
ment. Consequently, despite possessing a more optimal motivational type, the C1 group’s lower overall motivational
intensity failed to translate into superior self-management performance. This finding indicates that for at-risk populations
with chronic diseases, health behavior interventions should not only cultivate autonomous motivation types but also
strengthen overall motivational intensity.

Characterized by predominantly controlled motivation, the C2 group demonstrated near-average overall motivational
levels. Although controlled motivation typically correlates with lower-quality behavioral outcomes,*® short-term drivers,
such as external surveillance (eg, family reminders) and internal pressures (eg, complication fears, guilt), can effectively
initiate specific behaviors. This capacity enables C2 to achieve management levels comparable to C1, consistent with
short-term behavioral intervention outcomes.*’” Consequently, the current parity between C2 and C1 may obscure an
underlying vulnerability to future disengagement or diminished management quality.

Multiple regression analysis confirmed the critical role of satisfying basic psychological needs in self-management
capabilities. Significant positive associations emerged between self-management ability and both Relatedness ($=0.361,
P<0.001) and Competence dimension scores (f=0.143, P=0.013).These findings align with existing evidence,*®*
indicating that perceived social support (feeling cared for and connected to others) and self-efficacy beliefs (perceived
capability to execute health behaviors) constitute fundamental facilitators of self-management. Contrasting with
Mathiesen et al’s observations,”® the Autonomy dimension failed to reach statistical significance ($=0.109, P=0.079),
which effect in this sample may have been partially confounded by other variables or might require a larger sample size
for confirmation. These findings further support the necessity of focusing on satisfying patients’ basic psychological
needs in interventions, particularly strengthening social support networks and enhancing patients’ skills and confidence.

Study Implications

There is significant heterogeneity in the health behavior motivation of patients with prediabetes, necessitating persona-
lized interventions based on their core characteristics. The “Self-Determined” profile (C1) patients possess a foundation
of autonomous motivation conducive to long-term adherence, yet the overall intensity of their motivation needs
enhancement. Therefore, the core of intervention lies in continuously strengthening the intensity of their autonomous
motivation by meeting their psychological needs for autonomy, competence, and relatedness through concrete actions.
Physicians can collaborate with patients to develop feasible dietary or exercise plans and ask, “Which approach do you
find more feasible for yourself?” to reinforce their sense of autonomy. Helping patients specify and stage their goals (eg,
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“Complete three 30-minute brisk walks per week.”) and using charts, records, or immediate feedback allows them to
visually see progress and build a sense of competence. Furthermore, forming support groups or encouraging patients to
partner with family or friends as “health buddies” can provide continuous emotional connection and social support in
daily interactions, thereby consolidating their sense of relatedness and motivation to persist.

The “Non-Self-Determined” profile (C2) patients rely on external pressure for motivation, making their behavior
difficult to sustain. Therefore, the key to intervention is to facilitate the gradual internalization of controlled
motivation—driven by external supervision or internal pressure—into intrinsic motivation based on self-identity.
This can be achieved by guiding patients to focus on their internal experiences, asking during communication:
“Among the health changes you’ve tried, is there any that made you feel better yourself?” to help patients become
aware of the positive feelings brought by their behaviors. Further assistance can involve helping patients connect
these feelings with self-worth, forming the cognition that “doing this is not just for others but also to make myself
feel better.” In daily life, supporters should use questions focused on internal experiences, such as “How do you
feel?” instead of purely external evaluations, and encourage patients to regularly reflect on the personal meaning of
their health behaviors, prompting external “demands” to gradually transform into autonomous “choices.”

The “Conflicted” profile (C3) patients, despite having high initial motivation levels, are prone to frustration due to
insufficient knowledge and a low sense of competence and are susceptible to triggering psychological reactance due to
perceived environmental control, resulting in difficulty sustaining behavior. Therefore, intervention requires a two-
pronged approach: enhancing their disease-related knowledge and health management competence while reducing the
sense of control in their environment. While affirming their efforts, physicians should provide clear, easy-to-understand
knowledge and simple options for autonomous choice, helping them accumulate “small successes” to rebuild confidence.
Family members, in particular, need to maintain appropriate boundaries when expressing concern, avoiding excessive
attention and frequent reminders to alleviate psychological burden, thereby creating mental space for autonomous
management and reducing the likelihood of triggering “reactance-based amotivation”.

Study Limitations

This study employed a cross-sectional design, which limits the ability to establish causal relationships between
variables. Future research should implement longitudinal cohort studies to systematically track the dynamic evolution
of health behavior motivation in individuals with prediabetes and its long-term impact on self-management behaviors.
Furthermore, cross-lagged panel models could be employed to further explore the bidirectional predictive relationships
between health behavior motivation and self-management behaviors, thereby revealing their potential causal direc-
tions. Secondly, the interpretation of the profiles and the determination of labels involved a degree of subjectivity,
which may affect the generalizability of the findings. Future studies could validate the stability of the profile structure
in independent samples and employ structured methods such as the Delphi technique to establish a more consensual
classification framework. Simultaneously, in-depth qualitative interviews could be conducted to better understand the
behavioral characteristics and internal experiences of participants belonging to different profile types. Finally, all
measures used in this study were based on self-reported data. This approach raises the possibility of biases such as
recall bias and social desirability bias, contributing to potential issues of common method bias. Future research should
incorporate multi-source objective indicators, such as biochemical markers like HbAlc and physical activity data
recorded by wearable devices, to build a multidimensional data system and reduce potential bias from single-source
data.

Conclusion

This study is the first to identify three distinct subgroup of health behavior motivation within the Chinese prediabetic
population using Latent Profile Analysis: the “Self-Determined” profile (C1), the “Non Self-Determined” profile (C2),
and the “Conflicted” profile (C3). This finding suggests that health management for individuals with prediabetes should
simultaneously consider the type and intensity of their health behavior motivation, as well as how environmental factors
shape these motivational patterns, in order to develop personalized intervention plans. Future research should focus on
two specific directions: first, conducting longitudinal studies to track the long-term stability of these motivational
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subtypes and their impact on health outcomes; second, designing and testing the effectiveness of personalized interven-
tion programs tailored to different subtypes, thereby promoting the establishment of a precision behavior management
model.
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