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ABSTRACT
This study develops a feasible methodology for weight loss clothing design to guide strategic approaches. It aims to promote 
behavioral shifts from unhealthy habits to obesity prevention and healthy weight management. Using the Extended 
Transtheoretical Model (ETTM) as a framework, grounded in behavioral change theories and user-centered design, an online 
survey was conducted. Survey data and theoretical insights were synthesized to create evidence-based design strategies, 
advancing both theory and practice in health-focused fashion.
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1　Research background

China has the world's highest obesity prevalence, with approximately 42% of adults obese/overweight, posing major 
public health challenges [1]. Recognized by the WHO (2021) as a key risk factor for noncommunicable diseases, obesity 
correlates positively with BMI [2]. The Blue Book highlights its broader impacts, including psychological distress and 
socioeconomic burdens. Obesity's multifactorial etiology involves dietary and lifestyle factors, but modern environments 
complicate weight loss, with emotional and cognitive factors playing critical roles [3-5]. Addressing these challenges 
requires innovative psychological interventions to reshape attitudes and behaviors. This study explores optimal 
frameworks for designing weight-loss apparel from a psychological perspective, aiming to counteract obesity-promoting 
behaviors and foster sustainable health practices aligned with prevention and management goals.

2　Current research and application state of weight loss clothing design

Current weight-loss clothing literature mainly comprises patent docs, showing progress in compression, material 
engineering, biotech, and thermal management. Innovations like targeted compression garments [6], adaptive thermal 
textiles [7], and smart sculpting apparel [8] have entered the market, as seen in 2XU's and HOTSUIT's products. However, 
scholarly research on how these garments motivate obese people to engage in physical activity is limited. The study [9] 
stands out, proposing a model integrating TTM, body schema, and perceived control for design. Yet, further tailored 
theoretical and context - specific design optimization is required.

3　Build theoretical model

The design of weight loss clothing should be user-centered, not product or technology centered. Stubbs and Lavin 
(2013) mentioned in their paper that for the majority of the population, weight management solutions would inevitably 
manifest as behaviour modification interventions [10]. There are plenty of theories trying to explain and solve the problems 
relevant to behaviour change, among them, the Transtheoretical Model(TTM) offers a promising framework for multiple 
risk weight management interventions [11].

TTM, conceptualized by Prochaska and DiClemente (1992), outlines five stages: precontemplation, contemplation, 
preparation, action, and maintenance [12]. Its strength lies in integrating decisional balance, change processes, and self-
efficacy [11]. However, critics argue that TTM ’ s linear progression oversimplifies motivational dynamics. Consequently, the 
researchers suggested for hybrid models that combine TTM with complementary theoretical lenses to better explain 
behavior change complexities.

The Extended Transtheoretical Model (ETTM) (see Figure 1) integrates TTM with the Theory of Planned Behavior (TPB), 
which posits that behavioral intention is shaped by attitude, subjective norm, and perceived behavioral control, 
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underpinned by salient beliefs [14-15]. ETTM enhances TTM ’ s explanatory power, especially in culturally and 
environmentally influenced contexts.

TPB ’ s scope remains limited, focusing primarily on internal psychological variables, in contrast to Skinner ’ s operant 
conditioning paradigm, which emphasizes external environmental contingencies in behavioral regulation [16，18]. Skinner 
posits that behavior is governed by consequential outcomes rather than preceding psychological states [17-18]. Luthans and 
Kreitner (1985) identified four reinforcement strategies: positive reinforcement, negative reinforcement, punishment, and 
extinction, each modulating behavioral probability through stimulus application or withdrawal [19].

Another limitation of TPB is its neglect of self-identity and cultural influences, as noted by Saricam and Okur (2014) [14]. 
To address these gaps, this study incorporates Body Image and the FEA Model. Body image encompasses perceptual, 
cognitive, affective, and metacognitive dimensions of physical embodiment [20-22]. Distortion arises from discordance 
between perceived and actual body size, accompanied by maladaptive emotions [9]. Tylka (2012) suggests that positive 
body image fosters appreciation of bodily functionality and aesthetics, promoting beauty, comfort, confidence, and 
satisfaction [23].

The FEA (Functional-Expressive-Aesthetic) Model is a user-centric framework for deciphering apparel requirements 
within cultural contexts [24]. It resolves design challenges by aligning garment design with user needs across three 
dimensions: functionality (fit, protection, comfort), expression (symbolic communication of status, roles, values), and 
aesthetics (culturally contingent desires for beauty, manifested through artistic elements and body-garment 
relationships) [25].

4　Research methods

Methodological Framework
This study employs literature analysis, theoretical speculation, and survey research to construct the Extended 

Transtheoretical Model (ETTM). Survey research used an online questionnaire for Chinese adults aged 18+ . Participants 
were recruited via random and snowball sampling. Questionnaire design, dissemination, and data collection were via 
Questionnaire Star WeChat Mini Program, with WeChat promoting the survey link. Data analysis adopted a mixed - 
methods approach using SPSSAU and Excel.

Instrument Design
The instrument within the ETTM framework has five dimensions:
● Biodemographic and Behavioral Profiling: Captures age, sex, stature, body mass, and weight - management 

cognitive schemas and behaviors.
● Motivational Architecture Analysis: Examines weight - loss health beliefs and behaviors via motivation and self - 

regulation evaluation.
● Weight Loss Motivational Typology: Uses a validated scale [26] to categorize weight - management motivations.
● Apparel Consumption Dynamics: Uses an FEA - based tool to assess clothing preferences.
● Weight Management Attire Perceptions: Explores attitudes towards weight - loss garments.
Pilot Study Refinements
Initial pre - testing had 57 valid responses. Based on analysis and feedback, questionnaire items were simplified, and 

the "Brand name" construct in the apparel demand scale was removed due to weak correlation.

Figure 1　The extended transtheoretical model (ettm)
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5　Survey results and data analysis

5.1　Dimension 1

The survey received 101 valid responses, with 30.69% male and 69.31% female participants. Age groups were 
distributed as follows: 18-29 (48.51%), 30-39 (6.93%), 40-49 (12.87%), 50-59 (13.86%), and ≥60 (17.82%). BMI classification 
based on self-reported data showed underweight (3.96%), normal weight (58.42%), overweight (27.72%), and obese 
(9.9%).

5.2　Dimension 2

While 86.14% of participants were confident in preventing obesity or achieving weight loss, over 70% remained in pre-
action stages: precontemplation (35.64%), contemplation (18.81%), and preparation (18.81%). No significant differences 
were found across age, gender, or weight categories (p>0.05). Unhealthy eating patterns were more prevalent among 
normal weight (28.81%) and obese individuals (25%) than the overall average (23.76%). Poor exercise habits were most 
common among underweight (50%) and normal weight participants (38.98%), exceeding the aggregate average 
(37.62%). Key barriers to weight management were physical inactivity (40%) and unhealthy dietary practices (30%), 
highlighting the need for interventions extending beyond overweight/obese populations.

5.3　Dimension 3

The Weight Loss Motivation Scale identified three factors: "health, " "social-comparative appearance, " and "self-
referential appearance," with Cronbach ’ s α values of 0.887, 0.943, and 0.921, respectively. Construct validity was robust 
(KMO=0.874, p<0.05), and confirmatory factor analysis confirmed excellent convergent/discriminant validity (AVE > 0.5, 
CR > 0.7). Linear regression revealed significant positive predictors of weight loss motivation intensity (R² =1.000), with 
appearance-related factors (β =0.435 for social-comparative, β =0.304 for self-referential) outweighing health (β =0.261). 
These findings suggest suboptimal body image satisfaction and highlight the role of social perceptions in shaping 
motivations, warranting attention in intervention design.

5.4　Dimension 4

The Apparel Consumer Demand Scale operationalizes three dimensions: "functional utility," "expressive symbolism," 
and "aesthetic appeal." Reliability assessments yielded Cronbach's α coefficients of 0.873, 0.816, and 0.800 respectively, 
confirming strong internal consistency. Construct validity was established through exploratory factor analysis (KMO=
0.840, p<0.01) and further validated via confirmatory factor analysis, where all three factors demonstrated: (1) Average 
Variance Extracted (AVE) >0.5, (2) Composite Reliability (CR) >0.7, and (3) AVE square roots exceeding maximum inter-
factor correlations—fulfilling convergent and discriminant validity criteria.

Dimensionality reduction produced three latent variables corresponding to the original factors. Bivariate correlations 
revealed significant positive relationships (p<0.01) across all variable pairs. Linear regression analysis, regressing these 
variables on "apparel consumption propensity" (Table 2), produced an optimal model with no multicollinearity (VIF<3). 
The equation—apparel consumption propensity = 0.200(aesthetic appeal) + 0.300(expressive symbolism) + 0.500*
(functional utility) —explained 100% of variance in the dependent variable (R² =1.000), with all predictors exerting 
substantial positive effects.

The dominance of functional utility (β =0.500) suggests practical considerations remain paramount in apparel 
selection, while the significant contributions of expressive (β =0.300) and aesthetic (β =0.200) dimensions highlight the 

Table 1 Result of linear regression analysis of the weight loss reasons scale (n=101)
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growing importance of symbolic and hedonic consumption in contemporary markets. These findings provide actionable 
insights for marketers seeking to balance utilitarian and experiential value propositions.

(n=101)

5.5　Dimension 5

Despite 96.04% of respondents reporting unfamiliarity with weight-loss apparel, only 10.89% expressed outright 
skepticism about its efficacy. Aesthetic preferences revealed distinct segmentation: 49.5% desired sportswear-inspired 
designs, while 39.6% favored everyday wear aesthetics.

Figure 2 presents a word cloud visualization of participants' ideal weight-loss garment attributes. Prominent themes 
emerging from lexical frequency analysis included: "body sculpting" (28.4% frequency), "effectiveness" (22.1%), "comfort" 
(19.7%), "tailored fit" (14.3%), "fashionable silhouette" (9.8%), and "discretion" (5.7%). These findings underscore 
consumers' dual prioritization of functional outcomes and wearability, suggesting market opportunities for hybrid 
designs that seamlessly integrate performance features with lifestyle aesthetics.

This study collected 75 valid responses regarding consumer valuations of weight-loss apparel. Price sensitivity analysis 
revealed distinct preferences: 54.67% of participants selected the 499 CNY price point, while 26.67% opted for the 500-
999 CNY range, indicating a bimodal distribution of budget expectations.

Post-qualitative ideal-state analysis, a goodness-of-fit test (χ² =30.900, p<0.001) confirmed significant discrepancies 
between consumer expectations and current market offerings. Notably, two service-oriented strategies demonstrated 
exceptional response rates (≥82%) and penetration indices (≥0.75):

(1) Continuous Feedback Loop: "Systematically monitor and address consumer inquiries through real-time service 
delivery"

(2) Usage Supervision Mechanism: "Implement professional oversight to evaluate product effectiveness and provide 
tailored recommendations"

These findings emphasize the critical role of post-purchase engagement in fostering brand loyalty, particularly through 
adaptive service models that prioritize consumer-centric improvement cycles. The results highlight opportunities for 
differentiated service strategies to enhance market competitiveness.

6　Suggestions on weight loss clothing design strategies

The formulation of optimal weight-loss apparel design strategies necessitates a user-centric, experience-oriented 
approach that integrates design, production, and sales processes. Building on the Expanded Transtheoretical Model 
(ETTM) and empirical survey data, this paper proposes targeted strategies across four critical dimensions—product 
aesthetics, functionality, pricing, and service ecosystems—while addressing spatial constraints.

Table 2 Linear regression analysis results of the scale measuring consumer demand for clothing

Figure 2　The key words used by the samples to describe their main concerns on ideal weight loss clothing
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6.1　Aesthetic Design Innovations

Leverage optical illusion principles to enhance body silhouette through strategic visual element design. Style 
recommendations include:

Pure athletic wear aesthetics for performance-focused consumers.
Hybrid designs blending athletic and lifestyle elements for cross-occasion versatility.

6.2　Functional Enhancements

Technical Optimization: Adapt existing sportswear technologies or innovate novel solutions prioritizing exercise 
adaptability and comfort.

Smart Integration: Incorporate flexible sensor systems and companion mobile applications for real-time biometric 
feedback and personalized coaching.

6.3　Pricing Strategy

Maintain price competitiveness within the 1000 CNY threshold to align with mainstream consumer budget 
expectations while ensuring technological value propositions.

6.4　Service Ecosystem Stratification

Tailor service strategies to ETTM-defined behavioral stages:
Precontemplation/Contemplation Stages:
Disseminate health literacy content via multimedia channels, emphasizing body positivity and product design 

philosophy.
Preparation/Action/Maintenance Stages (Non-Users):
Foster community engagement through hybrid events to strengthen behavioral intent and brand identity alignment.
Action/Maintenance Stages (Users):
Implement multi-component interventions:
Behavioral contracts to reinforce commitment.
Technical guidance for product optimization.
Continuous feedback loops with responsive service delivery.
Professional monitoring of usage outcomes, paired with incentivized rewards (e.g., healthy recipes, exercise plans).
Dynamic health knowledge updates through tailored communication.
Social support networks via structured online/offline interactions [26].

7　Conclusion

This paper presents preliminary findings from theoretical research into weight loss clothing design. Building upon 
behavioral change theories and user-centered design principles, we propose the Extended Transtheoretical Model (ETTM) 
as a novel theoretical framework to underpin weight loss apparel development. Guided by this model, targeted market 
surveys were systematically designed and conducted to identify key user needs and behavioral patterns. Based on these 
empirical findings, we formulated design strategies that align with ETTM tenets, providing actionable insights for 
subsequent experimental validations and practical implementations. The exploratory market analysis and strategic 
recommendations outlined here aim to catalyze innovation in weight loss clothing solutions by integrating psychological 
behavioral intervention mechanisms. These interventions seek to facilitate healthy habit formation through 
environmental and apparel-based nudges, ultimately contributing to obesity prevention and sustainable weight 
management. This research underscores the transformative potential of theoretically grounded design methodologies in 
creating impactful health-promoting products and services.
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