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Abstract
This study aims to examine the relationship between eHealth literacy (eHL) and appearance-related
sociocultural pressure(ARSP) among female undergraduates, while analyzing the mediating role of
mobile phone addiction(MPA) and the moderating effect of physical exercise(PE). A cross-sectional
survey was conducted among 950 female students from three Chinese colleges using the following
validated scales: the eHealth Literacy Scale(eHLS), Mobile Phone Addiction Scale(MPAS), Physical
Activity Rating Scale(PARS) and Sociocultural Pressure Scale(SPS). After controlling for age, grade, and
geographical origin, the results showed that: (1) eHL had a significantly negative effect on female
college students' ARSP; (2) MPA mediated the relationship between eHL and ARSP, accounting for 29.7%
of the total effect; (3) PE significantly moderated the relationships between eHL and ARSP, between MPA
and ARSP, and between eHL and MPA. This study contributes to revealing the relationship between eHL
and ARSP among Chinese female undergraduates, providing important implications for the prevention
and intervention of ARSP.

Introduction
Appearance-related sociocultural pressure(ARSP) is a specific manifestation of sociocultural pressure in
the domain of appearance aesthetics. It describes the specific pressure that individuals perceive from
social communication agents such as family, friends, and the media, with its core orientation being to
require individuals to conform to the ideal appearance standards within a cultural context [1]. As a
common source of negative emotional experience, this form of pressure can lead to various degrees of
mental health issues and behavioral problems. Studies indicated that ARSP not only heightens the risk of
low self-esteem[2], anxiety, and depression[3], but also contributes to eating disorders[4] and other
weight control behaviors[5]. Notably, in the era of open media environment and amid the rapid growth of
beauty and cosmetic surgery industry, specific facial features such as high nose bridges, double eyelids,
and slender bodies have increasingly become exclusive aesthetic standards for women. This
phenomenon makes women particularly susceptible to sociocultural pressures rooted in bodily
stereotypes[6]. Meanwhile, teasing from family members and peers—especially comments about weight
or skin tone—can significantly worsen body image dissatisfaction among adolescent girls[7,8]. Previous
studies indicated that ARSP are most prevalent during young womanhood, with female college students
and adolescent girls being at particularly high risk[9,10]. Therefore, it is essential to thoroughly examine
the factors influencing ARSP among female undergraduates, as well as the mechanisms through which
these factors operate.

The stress-buffering hypothesis posits that positive personal traits can lessen the potential negative
impact of stress on mental health[11]. As key components for health promotion, eHL and PE can
enhance individual resilience and relieve stress through various pathways such as information
empowerment, social support, physiological regulation, and psychological motivation. Beyond these
factors, social networking platforms, which are key elements of the external environment, are also
significantly associated with individuals' experiences of sociocultural pressure[12,13]. Therefore,
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when exploring the multifaceted formation of ARSP among female undergraduates, it is important
to consider MPA (which is a common behavioral manifestation of social network dependence) as a
key influencing factor. In summary, given the multidimensional negative impact of ARSP on female
college students’ physical and mental health, this research aims to examine its formation by
investigating the combined impacts of eHL and PE (as health-promoting behaviors) and MPA (as an
external influencing factor). This is of great significance for preventing and intervening in their ARSP.

eHealth literacy (eHL) indicates an individual's capacity to search for, comprehend, and assess
health information through digital media, actively engage in health information exchange, and apply
this knowledge in managing health and solving related problems[14]. It reflects an individual's ability
to make effective use of digital health resources. Studies indicate that a higher level of eHL
contributes positively to individuals’ mental well-being and health-related behaviors[15]. According
to the tripartite influence model, body image is mainly affected by three sociocultural factors: media,
family, and peers[16]. These agents perpetuate idealized appearance norms through various
channels, heightening individuals’ sensitivity to and internalization of ARSP[17]. Relevant research
suggested that individuals with a higher level of e-health literacy are more inclined to seek health
information online[18], which enhances their understanding and decision-making regarding health
behaviors[19], thereby mitigating negative emotions—such as anxiety, stress, and self-doubt caused
by poor body image as much as possible[20]. In other words, individuals with a lower level of eHL
may struggle to differentiate credible health information from conflicting content on social
media[21]. This is more likely to lead to the uncritical acceptance of socially promoted, irrational
beauty standards, such as the “A4 waist” or “abdominal muscles”, thereby increasing stress and
other negative emotional responses. Given the above findings, it is plausible to consider high eHL as
a key protective factor against ARSP. Accordingly, Hypothesis 1 is proposed: eHL can negatively
predict ARSP among female undergraduates.

Mobile phone addiction (MPA) is a newly emerging form of behavioral addiction, caused by excessive
dependence on smartphones and prolonged use, which leads to various psychological and behavioral
issues[22]. Such problematic behavior not only indicates impaired self-regulation, but is also strongly
associated with serious mental health concerns[23]. Studies indicated that excessive smartphone use
encourages individuals to internalize socially idealized body standards, which in turn lower their physical
self-esteem[24]. According to Social Comparison Theory, individuals have an inherent need for self-
evaluation and for establishing standards against which to assess themselves; however, the social
environment often lacks clear and objective benchmarks for such evaluations[25]. In this context, social
networking websites fulfill this need for social comparison by offering access to others’ lives beyond
spatial and temporal boundaries[26]. Studies revealed that prolonged engagement with social media can
satisfy users’ psychological needs, potentially fostering addictive behaviors[27]. Meanwhile, the internal
drive for self-evaluation amplifies the tendency for social comparison, leading individuals to internalize
external appearance standards as subjective aesthetic references[28]. Many studies indicated that
appearance comparisons on social network platforms, as opposed to other settings, are more strongly
associated with negative body image[29,30]. Furthermore, the risk-buffering model suggests that
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protective factors can mitigate or reduce the negative impact of risk factors on individuals[31].
Individuals who have higher eHL can obtain and assess health information more efficiently, and engage
in proactive self-regulation when confronting problematic behaviors to buffer its negative impact.
Empirical evidence suggests that those individuals who have higher eHL tend to spend less time on
online games[32]. Conversely, individuals who have lower eHL often demonstrate poorer self-regulation
skills[33] and are more susceptible to excessive or uncontrolled mobile phone use, which in turn may
heighten the risk of addiction. Therefore, drawing on the aforementioned theories and empirical findings,
Hypothesis 2 is proposed: MPA serves as a mediator in the relationship between eHL and ARSP.

Physical exercise (PE) is a form of physical activity carried out with specific intensity, frequency, and
duration, designed in response to individual physical and health needs, it promotes both physical and
mental health, while also helping to regulate psychological well-being[34]. As a key strategy for
enhancing health, PE plays an important role in improving mood, supporting cognitive development, and
reducing mental health problems[35].For example, PE has been found to be significantly associated with
internalizing and externalizing problems, as well as with cognitive reappraisal[36]. Empirical research
indicated that PE helps reduce mobile phone dependence[37], with moderate-intensity exercise being
more effective than high-intensity exercise in mitigating such dependence among college students[38].
Similarly, engaging in PE can not only directly enhance one’s physical appearance[39], but also help
alleviate appearance anxiety by reducing self-objectification [40]. These findings suggested that PE
might serve as a protective factor against ARSP. As previously noted, eHL is also a protective factor in
reducing ARSP. The enhancement hypothesis within the Protective Factor–Protective Factor Model
suggests that one protective factor can magnify the impact of another on outcome variables[41]. Based
on this hypothesis, it is reasonable to infer that PE may strengthen the negative predictive effect of eHL
on MPA and ARSP among female undergraduates. In other words, among female undergraduates who
have higher levels of PE, improvements in eHL might be associated with lower risks of MPA and ARSP.
Moreover, according to the Uses and Gratifications Theory, individuals' specific psychological needs can
be fulfilled through various online activities. This positive reinforcement mechanism encourages more
frequent use of digital devices, and over time, such patterns may contribute to the development of
mobile phone dependency[42]. However, individuals who engage in regular PE are more likely to satisfy
psychological needs such as autonomy and physical competence through offline means, thereby
reducing their time spent on social media[43]. This not only decreases their exposure to and
internalization of weight loss-related content online, but also helps prevent the emergence of slimming
tendencies and appearance-related anxiety caused by excessive exposure to body image information on
the internet[44]. Given this, it can be inferred that frequent PE can weaken the positive predictive
relationship between MPA and ARSP among female undergraduates. In other words, for female
undergraduates who have higher levels of PE, lower levels of phone addiction are likely to be associated
with reduced ARSP. Accordingly, this study proposes Hypothesis 3: PE moderates both the mediated and
direct pathways that link “eHL, MPA, and ARSP”.

In a nutshell, this study intends to examine the relationship between eHL and ARSP among female
undergraduates. Special attention is given to the roles of MPA and PE in this process, aiming to offer
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targeted recommendations for effective prevention and intervention strategies. A hypothetical model is
proposed, as shown in Fig. 1.

Research Design
Participants and Experimental Procedures

With the convenience sampling method, we collected online data from 1,015 female undergraduates
across four Chinese colleges via the Questionnaire Star platform. Questionnaires were screened based
on response duration, duplicate submissions, and basic information inconsistencies (e.g., age
discrepancies), yielding 950 valid responses with a 94% validity rate.The participant cohort exhibited the
following demographic characteristics: Age distribution comprised 534 students (56.2%) aged 19 or
younger, 240 (25.3%) aged 20, 99 (10.4%) aged 21, 74 (7.8%) aged 22, and 3 (0.3%) aged 23 or older. By
academic year, the sample included 597 freshmen (62.8%), 174 sophomores (18.3%), 63 juniors (6.6%),
and 116 seniors (12.2%). Regarding family structure, 146 participants (15.4%) were only children while
804 (84.6%) had siblings. Disciplinary backgrounds comprised 373 humanities majors (39.3%) and 577
STEM majors (60.7%).

This research received approval from the Science and Technology Department of Beijing Youth Political
College, and all procedures were conducted in full compliance with relevant local laws, regulations, and
institutional ethical guidelines.

Research Tools

eHealth Literacy Scale (eHLS)
The Chinese version of the eHL Scale revised by Guo et al. (45) was used in this study. The scale
consists of 8 items, such as “I know how to use information obtained from online health resources to
help myself.” A 5-point Likert scale was adopted, and eHL level is positively correlated with the total
score. In this study, Cronbach’s α is 0.965.

Sociocultural Pressure Scale (SPS)
The study adopted the Sociocultural Pressure Scale(46), which was used to assess externally imposed
appearance-related pressure perceived by individuals from familial, peer, and media sources. It consists
of 8 items, such as “I feel pressure from my friends to change my physical appearance.” Since its items
all reflect sociocultural pressures related to an individual's appearance, this study used it to measure the
ARSP experienced by female college students. A 5-point Likert scale was adopted, and ARSP level is
positively correlated with the total score.In this study Cronbach's α is 0.943.

Mobile Phone Addiction Scale(MPAS)
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The study adopted the College Students Mobile Phone Addiction Scale(47), which comprises 16 items
such as “I feel uncomfortable if I haven’t used my phone for a long time.” A 5-point Likert scale was
adopted, and the level of MPA increases as the individual's total score rises, In this study, Cronbach’s α
was 0.939.

Physical Activity Rating Scale (PARS)
The study adopted the Chinese version of the Physical Activity Rating Scale revised by Liang (48). This
scale assesses physical activity across three dimensions: intensity (e.g., high-intensity continuous
exercises such as running or swimming that cause shortness of breath and heavy sweating), duration
(e.g., more than 60 minutes), and frequency (e.g., about once per day). Each dimension is rated on a 5-
point scale (1–5). The total PE score is calculated as: frequency × (duration − 1) × intensity. In this study,
Cronbach’s α was 0.739.

Research Procedure

First, upon securing informed consent from college students and their institutions, well-trained faculty
and student researchers served as principal examiners for the classroom-administered questionnaire,
during which standardized instructions were provided to specify survey content and response
requirements. Subsequently, the data were analyzed in SPSS 26.0 for descriptive and inferential
statistics. Moderated mediation analysis was conducted using the PROCESS macro with bootstrapping
(5,000 resamples) to estimate conditional indirect effects at varying levels of the moderator.

Results and Analysis
Common method Bias

Given that all variables in this study were derived from self-reported data of female college students,
potential common method bias necessitated evaluation. Harman's single-factor test was therefore
applied, with exploratory factor analysis performed on all variables. Results identified the extraction of
six factors with eigenvalues exceeding 1, and the variance explained by the initial factor stood at 36.44%
—a value below the 40% cutoff. This outcome confirms that common method bias does not pose a
notable problem for the present study.

Descriptive Statistics and Correlation Analysis
The means of various variables, standard deviations, and correlation matrix are listed in Table 1.
Correlation analyses revealed statistically significant associations among eHL, MPA, PE, and ARSP.
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Table 1
The means, standard deviations, and correlation coefficients of the variables.

Variable M ± SD PE ARSP MPA eHL

PE 7.58 ± 9.836 1      

ARSP 18.76 ± 6.101 -0.291** 1    

MPA 43.08 ± 10.71 -0.313** 0.444** 1  

eHL 27.83 ± 6.394 0.300** -0.375** -0.312** 1

Note: *P<0.05, **P<0.01, ***P<0.001, This is also applicable to the table below.

Analysis of Mediating Effect Analysis

Table 2
Analysis of the mediating effect of MPA.

  ARSP ARSP MPA

β t β t β t

Age 0.326 1.095 0.302 0.942 -0.120 -0.207

Grade -0.297 -1.080 -0.365 -1.233 -0.329 -0.619

Geographical origin -0.389 -1.009 -0.371 -0.895 0.088 0.117

Only children -0.310 -0.641 -0.497 -0.954 -0.908 -0.970

Major -0.268 -0.760 -0.456 -1.204 -0.918 -1.347

eHL -0.251 -8.877*** -0.356 -12.338*** -0.516 -9.930***

MPA 0.205 12.172***        

R2 0.2617 0.1456 0.1021

F 47.7034 26.7812 17.8789

Note: All variables in the model are substituted with standardized data, the same blow.

This study examined the role of MPA in mediating the relationship between eHL and ARSP using Model 4
of Hayes' SPSS PROCESS macro. The results demonstrated (see Table 2) that eHL exerted a significantly
negative predictive effect on ARSP (β=-0.356, t=-12.338, P�0.001). These findings suggest that eHL can
mitigate ARSP among female undergraduates, thereby supporting Hypothesis 1. When MPA was
incorporated into the regression equation, eHL demonstrated a significantly negative predictive effect on
MPA (β=-0.516, t=-9.930, P�0.001). Moreover, MPA exerted a significantly positive predictive effect on
ARSP (β = 0.205, t = 12.172, P�0.001). These results further confirm the role of MPA in mediating the
relationship between eHL and ARSP.
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In addition, Bootstrap mediation analysis (see Table 3) revealed that for the direct effect, the 95%
confidence interval for the association between eHL and ARSP was [-0.311, -0.192], it does not include 0.
The results suggest that eHL is a significant negative predictor of ARSP, with a standardized effect size
of -0.251, explaining 70.3% of the total direct effect. For the mediating effect, the 95% confidence interval
for MPA was [-0.139, -0.075], and it also excluded 0, indicating a significant mediating role of MPA in the
relationship between eHL and ARSP, with an effect size of -0.106, accounting for 29.7% of the total
effect. The established mediation effect demonstrated that eHL not only directly and negatively predicts
ARSP among female undergraduates, but also indirectly predicts it through MPA, thereby supporting
Hypothesis 2.

Table 3
Bootstrap analysis for the significance test of the mediating effect.

MPA Effect BootSE BootLLCI BootULCI Relative effect ratio

-0.106 0.016 -0.139 -0.075 29.7%

Direct effect -0.251 0.030 -0.311 -0.192 70.3%

Total effect -0.356 0.031 -0.419 -0.298 100%

Test of Moderated Mediation Model
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Table 4
Test of moderated mediation model.

  MPA ARSP

β t LLCI ULCI β t LLCI ULCI

Age 0.297 0.530 -0.802 1.396 0.439 1.485 -0.141 1.019

Grade -0.466 -0.904 -1.476 0.545 -0.361 -1.328 -0.895 0.173

Geographical
origin

-0.096 -0.134 -1.513 1.320 -0.427 -1.121 -1.175 0.321

Only children -1.282 -1.415 -3.060 0.496 -0.481 -1.003 -1.421 0.459

Major -0.590 -0.892 -1.890 0.709 -0.220 -0.629 -0.906 0.466

eHL -0.436 -8.138*** -0.541 -0.331 -0.251 -8.517*** -0.309 -0.193

PE -0.195 -4.885*** -0.273 -0.117 -0.073 -2.986** -0.121 -0.025

eHL x PE -0.021 -3.379*** -0.033 -0.009 -0.014 -3.534*** -0.022 -0.006

MPA         0.179 10.303*** 0.145 0.213

MPA x PE         -0.005 -2.138* -0.010 0.000

R2 0.164 0.284

F 23.027 37.190

A moderated mediation analysis was conducted. Model 59 was employed to test a moderated mediation
model, taking eHL as the independent variable, ARSP as the dependent variable, MPA as the mediator,
and PE as the moderator. As presented in Table 4 and Fig. 2, the interaction term between eHL and PE
demonstrated significantly negative predictive effects on both MPA (β= -0.021, t= -3.379, P<0.05) and
ARSP (β= -0.014, t= -3.534, P<0.05). The interaction term between MPA and PE demonstrated a
significantly negative predictive effect on ARSP (β= -0.005, t=-2.138, P<0.05), thereby confirming
Hypothesis 3.

Further simple slope analysis of the first-stage mediation pathway (see Fig. 3) revealed that for female
undergraduates with lower PE scores (M − 1SD), eHL showed a significantly negative effect on MPA
(simple slope= -0.279, t=-4.405, P<0.001). For female undergraduates with higher PE scores (M + 1SD),
eHL similarly demonstrated a significantly stronger negative effect on MPA (simple slope=-0.640,
t=-7.235, P<0.001). This suggests that the negative predictive effect of eHL on MPA becomes stronger
when the level of PE increases. Analysis of the second-stage mediation pathway (see Fig. 4)
demonstrated that for female undergraduates with lower PE scores (M − 1SD), MPA demonstrated a
significantly positive predictive effect on ARSP (simple slope = 0.217, t = 9.234, P<0.001). Among female
undergraduates with higher PE scores (M + 1SD), MPA still showed a significantly positive, though weak,
association with ARSP (simple slope = 0.128, t = 4.155, P<0.001). This indicates that when the level of PE
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increases, the predictive effect of mobile addiction on ARSP gradually decreases. In the direct pathway
(see Fig. 5), for female undergraduates with lower PE scores (M − 1SD), eHL similarly demonstrated a
significantly negative effect on ARSP (simple slope= -0.143, t=-3.868, P<0.001). For female
undergraduates with higher PE scores (M + 1SD), eHL similarly demonstrated a significantly stronger
negative effect on ARSP(simple slope=-0.391, t=-7.122, P<0.001). This indicates that as the level of PE
increases, the negative predictive effect of eHL on ARSP tends to strengthen.

Discussion

eHL and ARSP Among Female Undergraduates
The findings of this study indicate that eHL is a significant negative predictor of ARSP pressure among
female undergraduates, supporting Hypothesis 1. This result aligns with previous studies, showing that
eHL positively correlates with college students' emotional regulation skills[49]. This complies with the
Integrative Model of E-Health Use, which suggests that individuals with high levels of eHL can better
identify and avoid harmful health information[50], and are more likely to engage in scientifically grounded
and proactive health behaviors[51]. eHL helps maintain and promote a positive mental health state, and
significantly reduces the risk of various negative psychological effects[52]. In the context of this study,
female undergraduates with higher eHL show a clear advantage in coping with ARSP[53]. They are not
only capable of effectively accessing and evaluating eHealth information, but also of critically
understanding the underlying mechanisms and commercial intent behind media content. When
confronted with perfect body ideals promoted by family, peers, and mass media, they are able to
evaluate these standards rationally using scientific indicators such as body fat percentage and BMI,
thereby developing a more balanced and informed body image perception[54]. This comprehensive
competence allows female undergraduates to actively reshape their social comparison strategies,
moving away from upward comparisons with idealized standards toward healthier parallel comparisons
(with similar peers) or downward comparisons (emphasizing examples of body diversity). In doing so,
they strengthen body acceptance and psychological well-being, while mitigating the internalized ARSP—
perceived through media, family, and peer influences—to align with culturally constructed ideals of
physical appearance.

The Mediating Effect of MPA

The findings of this study indicate that MPA serves as an intermediary between eHL and ARSP among
female undergraduates. Higher levels of eHL can curb MPA tendencies among female undergraduates,
thereby easing their perceived ARSP. This finding supports Hypothesis 2. On the one hand, eHL functions
as a protective factor and shows a significant negative correlation with MPA among female
undergraduates. This result aligns with the risk-buffering model, suggesting that eHL can offset or
lessen the negative impacts of MPA on individuals. Studies have found that, compared to male
undergraduates, female undergraduates are more proactive in seeking online health information, which
enables them to acquire a broader range of health-related knowledge[55]. Female undergraduates with
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higher e-health literacy tend to have a clearer awareness of the potential risks that excessive mobile
phone use poses to sleep quality, emotional stability, and mental health. With improved health
awareness and skills, female undergraduates are more likely to adopt proactive coping strategies—such
as setting screen time limits[56], including setting time limits for mobile phone use, cultivating
alternative health habits and other behavioral intervention measures. Conscious self-regulation not only
helps limit phone use in terms of duration and frequency, but more importantly, conserves limited self-
control resources and prevents loss of control caused by prolonged self-depletion, ultimately lowering
the risk of MPA. On the other hand, MPA—as a risk factor—is significantly and positively associated with
ARSP among female undergraduates. This finding aligns with results from previous studies [10] and
supports the social comparison theory. According to the findings of this study, when female college
students spend extended periods browsing short videos and social media content, platform algorithms
tend to repeatedly recommend content that reflects mainstream beauty ideals, such as a “slap
face”“chopstick legs” or an “A4 waist”. Prolonged exposure to such content may lead them to internalize
prevailing beauty standards[57], thereby placing increasing importance on physical appearance in their
overall sense of self-worth. In this process, female undergraduates are likely to engage more frequently
and intensely in upward appearance comparisons, which in turn amplifies body dissatisfaction—
manifesting in feelings such as not being slim or fair-skinned enough[58]. Such enduring negative self-
perceptions often trigger psychological defense mechanisms, leaving them in a prolonged state of
stress.

The Moderating Role of PE
The findings of this study indicate that PE significantly moderates the relationships between eHL and
ARSP, eHL and MPA, MPA, and ARSP. These findings support Hypothesis 3. On the one hand, as PE levels
increase, eHL becomes a stronger negative predictor of both MPA and ARSP among female college
students. This finding supports the facilitation hypothesis of the "protective-protective factor model." In
particular, female students who regularly engage in PE often develop self-discipline through consistent
training routines and efforts to improve body posture, gaining a sense of accomplishment throughout
the process of goal attainment. This not only helps sustain long-term exercise habits(59) but also
significantly enhances their sense of self-efficacy[60]. Motivated by this process, female college
students tend to actively seek out health-related information: they systematically acquire knowledge
from authoritative sources such as PubMed and the official website of the World Health Organization
(WHO), and they use fitness apps and wearable smart devices to monitor metrics like step count, heart
rate, and sleep quality. Over time, this fosters a habit of scientifically managing personal health through
digital tools[61]. This sustained health practice improves their ability to access, evaluate, and apply
digital health information, thereby strengthening eHL. Notably, college students who regularly engage in
PE tend to use smartphones more as tools for health management than for entertainment[62], thus
effectively reducing the risk of addiction caused by passive use of mobile phones. By critically reflecting
on idealized appearance norms—such as the "perfect body"—promoted by social media and peer groups,
female students who engage in PE regularly can ease anxiety and reduce the pressure to conform to
socioculturally constructed beauty ideals. On the other hand, PE weakens the predictive effect of MPA on
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ARSP. This finding aligns with results from previous studies[63]. A possible explanation is that regular
exercise effectively replaces the time that might otherwise be spent passively scrolling through
smartphones, thereby mitigating addictive behaviors caused by non-purposeful phone use. From a
physiological standpoint, PE enhances the structure and function of specific regions in the central
nervous system and modulates dopamine activity and receptor sensitivity. These effects help correct
behavioral addictions such as mobile phone dependency[64]. Consequently, exercise reduces female
students’ exposure to irrational beauty standards (such as the "ideal face" or "perfect figure") amplified
by social media algorithms, leading to less upward social comparison and, ultimately, lower pressure.
This contributes to healthier self-perception and psychological adjustment.

Research Significance and Limitations
This study developed and tested a moderated mediation model involving eHL, MPA, PE, and ARSP,
revealing the underlying mechanism linking eHL and ARSP among female undergraduates. Based on
these findings, this study offers targeted recommendations for preventing and mitigating ARSP among
female undergraduates: (1) Incorporate an eHL module into the public health curriculum, focusing on
developing skills in retrieving, evaluating, and applying health information. The curriculum should include
systematic instruction on how to use professional databases such as PubMed and CNKI, as well as
academic tools like Google Scholar; analysis of real-world cases, including online health rumors and
media sensationalism, to cultivate students’ critical thinking about health information; and pay particular
emphasis on addressing female college students’ specific health information needs to improve their
eHL. (2) Regularly organize dedicated seminars at universities to prevent and address MPA among
female undergraduates. Specifically, psychological experts will explain the mechanisms of addiction and
the dopamine reward system from a neuroscience perspective; present real cases illustrating the
negative effects of addiction on academic performance, social life, and health; and impart practical
management techniques, such as using screen time tracking apps to monitor daily usage and frequently
used applications, along with encouraging daily self-monitoring and adjustments. (3) Foster a campus
sports culture that encourages greater participation of female undergraduates in physical activities. This
can be achieved by the following methods: offering women-only sports classes (such as yoga and
dance) to lower participation barriers; organizing engaging group activities (like fitness challenges and
buddy runs) to strengthen social connections; inviting female sports role models to share their
experiences; and developing a fitness social app that provides personalized recommendations and
community support.

Indeed, this study also has some limitations. (1) This study adopts a cross-sectional approach, which
limits the ability to establish causal relationships between variables. Future studies could employ
longitudinal approaches to further investigate potential causal relationships. (2) The mediating role of
MPA in the relationship between eHL and ARSP among female undergraduates accounts for only 29.7%
of the total effect. This suggests that other mediating variables may be involved and warrant further
exploration. (2) The samples were undergraduates from specific geographic regions, which may
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constrain the generalizability of the findings. Future studies should aim to diversify the samples to
enhance the validity of research results.

Conclusion
(1) eHL can significantly and negatively impact the ARSP among female undergraduates, meaning that
good eHL can alleviate the ARSP. (2) MPA plays a mediating role between eHL and ARSP, whereby good
eHL can reduce MPA behaviour and thus alleviate the ARSP among female undergraduates. (3) PE can
significantly moderate the strength of the influences between eHL and ARSP, eHL and MPA, as well as
between MPA and ARSP. Regular participation in PE can enhance the negative impact of eHL on ARSP
and MPA; at the same time, it can also buffer the positive impact of MPA on ARSP.

Abbreviations
eHL         eHealth literacy

ARSP      Appearance-related Sociocultural pressure

MPA       mobile phone addiction

PE            physical exercise

Declarations
Competing interests

The authors declare no competing interests.

Author Contributions

Nan Hua was primarily responsible for Conceptualization, Data curation, Investigation, original draft, and
Writing - review & editing. Xinchao Gao was mainly involved in original draft and Writing - review & editing
for this article.All authors have read andagreed to the published version of the manuscript.

Data Availability Statement

If necessary, the data of this study can be obtained from the corresponding author.

Funding

The authors declare that no funds were received for this study.

References

Page 13/20



1. Stice E and Agras WS.Predicting onset and cessation of bulimic behaviors during adolescence: A
longitudinal grouping analysis. BEHAV THER. (1998) 29:257-276.doi:10.1016/S0005-7894（98）
80006-3

2. Yan X, Yan J, Tan C, Fu Y and Wang S. Your fitness-sharing is a reminder for my poor body: how
fitness posts exposure on social media harms female body esteem. FRONT PSYCHOL. (2025).
16:1515575.doi: 10.3389/FPSYG.2025.1515575

3. Ramseyer Winter V, Gillen MM, Cahill L, Jones A, and Ward M. Body appreciation, anxiety, and
depression among a racially diverse sample of women. J HEALTH PSYCHOL.(2019).24:1517-
1525.doi: 10.1177/1359105317728575

4. Luo YJ, Jackson T, Niu GF, and Chen H. Effects of gender and appearance comparisons on
associations between media-based appearance pressure and disordered eating: Testing a
moderated mediation model. SEX ROLES. (2020)82:293-305.doi: 10.1007/s11199-019-01058-4

5. Van den Berg P, Neumark-Sztainer D, Hannan P J, and Haines J. Is dieting advice from magazines
helpful or harmful? Five-year associations with weight-control behaviors and psychological
outcomes in adolescents. PEDIATRICS. (2007)119: e30-e37.

6. Biefeld SD, Stone EA, and Brown CS. Sexy, thin, and white: The intersection of sexualization, body
type, and race on stereotypes about women. SEX ROLES.(2021)85:287-300.doi: 10.1007/S11199-
020-01221-2

7. Galioto R, and Crowther JH. The effects of exposure to slender and muscular images on male body
dissatisfaction. BODY IMAGE.(2013)10:566-573.doi: 10.1016/j.bodyim.2013.07.009

8. Schaefer MK, and Salafia EHB. The connection of teasing by parents, siblings, and peers with girls'
body dissatisfaction and boys' drive for muscularity: the role of social comparison as a
mediator.EAT BEHAV.(2014)15:599-608.doi: 10.1016/j.eatbeh.2014.08.018

9. Jankauskiene R, and Baceviciene M.Testing general sociocultural and coach-related appearance
pressures as the factors associated with disordered eating in competitive female athletes
participating in various sports. J SPORT SCI. (2024)42:442-454.doi:
10.1080/02640414.2024.2338022

10. Delgado-Rodríguez R, Linares R, and Moreno-Padilla M. Social network addiction symptoms and
body dissatisfaction in young women: exploring the mediating role of awareness of appearance
pressure and internalization of the thin ideal. J EAT DISORD. (2022)10:117.doi: 10.1186/S40337-022-
00643-5

11. Cohen S, and Wills TA. Stress, social support, and the buffering hypothesis. PSYCHOL BULL.(1985)
98:310.

12. Karaoglan Yilmaz FG, Ustun AB, Zhang K, and Yilmaz, R. Smartphone addiction, nomophobia,
depression, and social appearance anxiety among college students: A correlational study. J RATION-
EMOT COGN-B.(2024)42:305-321.doi: 10.1007/S10942-023-00516-Z

13. Huang MM,and Zhang YY.The Influence of Body lmage Comparison on Social Networking Sites on
Female College Students' Restrained Eating Behavior:A Moderated Meditating Model.Chin. J. Health

Page 14/20



Psychol.(2022)30:1112-1116.doi:10.16128/j.cnki.1005-3611.2022.05.020.

14. Norman CD, and Skinner HA. eHealth literacy: essential skills for consumer health in a networked
world.J MED INTERNET RES. (2006)8:e506.

15. Li S, Hu M, An R, and Yin Y. Relationship between eHealth literacy and healthy aging in older Chinese
people: the mediating effect of Health behaviors. J AM MED DIR ASSOC. (2024). 25:237-
242.doi:10.1016/J.JAMDA.2023.06.026

16. Thompson JK, Heinberg LJ, Altabe MN, and Tantleef-Dunn S. Theory assessment, and treatment of
body image disturbance. Washington, DC: American Psychological Association.(1999):126-128.

17. Fan XL,and Cui YJ.The Relationship between Objectified Body Consciousness and Restrained Eating
Behavior among Female College Students: The Mediating Roles of Fear of NegativeAppearance
Evaluation and Sociocultural Pressure.Psychol.Dev.Educ.(2024)40:122-
131.doi:10.16187/j.cnki.issn1001-4918.2024.01.13

18. Britt RK, and Hatten KN. Need for cognition and electronic health literacy and subsequent
information seeking behaviors among university undergraduate students. SAGE OPEN.
(2013)3:2158244013508957.

19. Bodie GD, and Dutta MJ.Understanding health literacy for strategic health marketing: eHealth
literacy, health disparities, and the digital divide. Health Mark. Q. (2008)25:175-203.doi:
10.1080/07359680802126301

20. Kuan HD, Li J, Gu ZJ, and Yue F.Mediating effect of electronic health literacy on the relationship
between psychological health and online psychological help-seeking behavior in college
students.Chin. J. Health Psychol.(2023)31:1876-1880.doi:10.13342/j.cnki.cjhp.2023.12.022.

21. Pahlevan Sharif S, Naghavi N, Esmaeelinezhad O, She L, Allen KA, Sharif-Nia H, and Rahmatpour P.
Social networking sites use and life satisfaction: a moderated mediation model of e-health literacy,
fatigue, uncertainty, and stress. BMC Psychol. (2025)13:1-12.doi:10.1186/S40359-025-02769-Y

22. Liu L, Liu G, and Wang H. Self-objectification and appearance anxiety in university students: Physical
activity as a moderator. SOC BEHAV PERSONAL. (2024)52:1-9.doi: 10.2224/SBP.13340

23. Guan WJ,Liu C,Liu JJ, and Tao YH.Characteristics of Mobile Phone Addiction among Students with
Hearing lmpairment and lts Relationship with Discrimination Perceptions and the Sense of
Security.Chin. J. Spec. Educ.(2023)4:32-40.

24. Yang H, Wang JJ, Tng GY, and Yang S. Effects of social media and smartphone use on body esteem
in female adolescents: Testing a cognitive and affective model. CHILDREN-BASEL.(2020)7:148.doi:
10.3390/children7090148

25. Meier A, and Johnson BK. Social comparison and envy on social media: A critical review.CURR OPIN
PSYCHOL. (2022) 45:101302.doi: 10.1016/J.COPSYC.2022.101302

26. Ding Q, Zhang YX, and Zhou ZK.The Effect of Social Network Site Usage onEnvy:The Mediating Role
of Upward socialComparison and the Moderating Role of Self-Esteem.J. Psychol. Sci.(2017)40:618-
624.doi:10.16719/j.cnki.1671-6981.20170317

Page 15/20



27. Ryan T, Chester A, Reece J, and Xenos S. The uses and abuses of Facebook: A review of Facebook
addiction.J BEHAV ADDICT.(2014)3:133-148.doi: 10.1556/JBA.3.2014.016

28. Hao Y, An XL, Zhu CL, Huang GP,Guan CB,Zhao XL, et al.Relationship between Upward Physical
Appearance Comparison and Non-suicidal Self-injury in Adolescents and lts Mechanism.Chin. J.
Health Psychol.(2023)31:1414-1420.DOI:10.16128/j.cnki.1005-3611.2023.06.024.

29. Fardouly J, Pinkus RT, and Vartanian LR.The impact of appearance comparisons made through
social media, traditional media, and in person in women’s everyday lives. BODY IMAGE. (2017)
20:31-39.doi: 10.1016/j.bodyim.2016.11.002

30. Harrison K, and Cantor J. The relationship between media consumption and eating disorders. J
COMMUN. (1997) 47:40-67.doi: 10.1111/j.1460-2466.1997.tb02692.x

31. Schaufeli W., Salanova M, González-Romá V, and Bakker AB. The measurement of engagement and
burnout: A two sample confirmatory factor analytic approach. J HAPPINESS STUD. (2002) 3:71-
92.doi: 10.1023/A:1015630930326

32. Tong W, Jia J, Wang P, and He W. The associations between parental phubbing, adolescent
phubbing, and adolescents’ adjustments: A cross-lagged panel network analysis. J YOUTH
ADOLESCENCE. (2024)53:1529-1541.doi: 10.1007/S10964-023-01909-0

33. Hu CD, Liu Y L, Liu XF, Luo J, Wang XY, Li YY,et al.Advances in e-health literacy research among older
adults in the context of active aging. Chin J Health Educ.(2024) 40:446-
450.doi:10.16168/j.cnki.issn.1002-9982.2024.05.012.

34. Xi YB.The Concept of Physical Exercise and Its Methodology. J. Beijing Sport Univ. (2004)1:118-120.
doi:10.19582/j.cnki.11-3785/g8.2004.01.045

35. Zhu BL,and Ji L.Sport Psychology.Beijin:Higher Education Press.(2004):248-253.

36. He BB, Zuo KY, Sun XZ, Wang XY, and Chen YJ.Effect of leisure physical exercise atmosphere on
high school students internalization problems: Cognitive reappraisal and friendship quality as chain
mediator. Chin. J. Health Psychol.(2023)31:551-557.doi:10.13342/j.cnki.cjhp.2023.04.014.

37. Zhong W, Wang Y, and Zhang G. The impact of physical activity on college students’ mobile phone
dependence: the mediating role of self-control.INT J MENT HEALTH AD.(2021)19:2144-2159.

38. Yang G, Li YX, Lu HY, and Wang ST.Analysis of the relationship betweenphysical exercise and cell
phone dependence of university students in Guangzhou.J Phys Educ.(2020)27:117-
125.doi:10.16237/j.cnki.cn44-1404/g8.20191003.005.

39. Li J, and Zhang HH.Comparative Research on Body Image,Physical Activity Level,and Their
Relationship between Chinese and American College Students.Chin Sport Sci Technol.(2015)51:114-
120.doi:10.16470/j.csst.201503016.

40. Liu L, Liu G, and Wang H. Self-objectification and appearance anxiety in university students: Physical
activity as a moderator. SOC BEHAV PERSONAL.(2024)52:1-9.doi: 10.2224/SBP.13340

41. Fergus S, and Zimmerman MA.Adolescent resilience: A framework for understanding healthy
development in the face of risk. ANNU REV PUBL HEALTH. (2005)26:399-419.doi:
10.1146/annurev.publhealth.26.021304.144357

Page 16/20



42. Chou C, and Hsiao MC. Internet addiction, usage, gratification, and pleasure experience: the Taiwan
college students’ case. COMPUT EDUC. (2000)35:65-80.

43. Gong YB, and Yang HB.The Relationship Between Physical Exercise and Smartphone Addiction in
College Students: The chain Mediating Effect of Innovative Behavior and Mental Health. Stud
Psychol Behav.(2023)21:770-775.

44. Brasil KM, Mims CE, Pritchard ME, and McDermott RC. Social media and body image: Relationships
between social media appearance preoccupation, self-objectification, and body image. BODY
IMAGE.(2024)51:101767.doi: 10.1016/J.BODYIM.2024.101767

45. Guo SJ, Yu XM, Sun YY, Nie D, Li XM, and Wang L. Adaptation and evaluation of Chinese version of
eHEALS and its usage among senior high school students. Chin. J. Health Educ.(2013)29:106-
108+123. doi: 10.16168/j.cnki.issn.1002-9982.2013.02.019

46. Stice E, Nemeroff C, and Shaw HE. Test of the dual pathway model of bulimia nervosa: Evidence for
dietary restraint and affect regulation mechanisms. Journal of social and clinical psychology.
(1996)15: 340-363.doi:10.1521/jscp.1996.15.3.340

47. Xiong J ,Zhou ZK,Chen W,You ZQ, and Zhai ZY.Development of the Mobile Phone Addiction
Tendency Scale for College Students.Chin. Ment. Health J.(2012)26:222-225.

48. Liang D. The Relationship between Stress Level and Physical Activity of College Students. Chin
Mental Health J. (1994)8:5-6.

49. Zhu W, Liu J, Lou H, Mu F, and Li B. The impact of electronic health literacy on emotional
management ability among college students: the mediating roles of peer relationships and exercise
self-efficacy. BMC Psychol.(2024)12:747.doi: 10.1186/S40359-024-02276-6

50. Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z, et al. Health literacy and
public health: a systematic review and integration of definitions and models. BMC PUBLIC HEALTH.
(2012)12:1-13.doi: 10.1186/1471-2458-12-80

51. Hsu W, Chiang C, and Yang S. The effect of individual factors on health behaviors among college
students: the mediating effects of eHealth literacy.J AM COLL HEALTH.(2014)16:e287.doi:
10.1080/07448481.2024.2355160

52. Balay-Odao EM, Alquwez N, Alsolami F, Tork HM, Al Otaibi K, and Al Thobaity A. COVID-19 crisis:
Influence of eHealth literacy on mental health promotion among Saudi nursing students.J TAIBAH
UNIV MED SC.(2021)16:906-913.doi: 10.1016/J.JTUMED.2021.07.008

53. Quinn S, Bond R, and Nugent C. Quantifying health literacy and eHealth literacy using existing
instruments and browser-based software for tracking online health information seeking
behavior.COMPUT HUM BEHAV. (2017)69:256-267.doi: 10.1016/j.chb.2016.12.032

54. Gao YW, Liu SS,Yu XY,Huang WW, Zhao L,Teng J,Wang K.Sociocultural Attitudes Towards
Appearance on Unhealthy Weight Control Behaviors:The Mediating Effects of Body Appreciation and
Intuitive Eating.Chin. J. Clin. Psychol.(2022)30:554-560.doi:10.16128/j.cnki.1005-3611.2022.03.012.

55. Lin T.Researches on Influencing Factors of Undergraduates' Online Health Information Seeking
Behaviors.Inf. Res.(2018)10:95-100.

Page 17/20



56. Zhao H, Rafik-Galea S, Fitriana M, and Song T. Meaning in life and smartphone addiction among
Chinese female college students: the mediating role of school adjustment and the moderating role
of grade.FRONT PSYCHOL. (2023)14:1092893.doi:10.3389/FPSYG.2023.1092893

57. Leng XC, Chen H, Shi P, Zhang Y, Rexiatijiang K, Blan ZM.The lmpact of Physical Appearance
Perfectionism on Female College Students' Restrained Eating: A Chain Mediating Model.Chin. J.
Clin. Psychol.(2020)28:799-803.doi:10.16128/j.cnki.1005-3611.2020.04.031.

58. Tian J, Li B, and Zhang R. The Impact of Upward Social Comparison on Social Media on Appearance
Anxiety: A Moderated Mediation Model. Behav. Sci.(2024)15:8.doi: 10.3390/BS15010008

59. Zhang W,Hu C, Huang WY, Song C.Longitudinal study on regulatory emotional self-efficacy and
exercise presistence among college students. Chin. J. Sch. Health.(2024)45:1314-
1318.doi:10.16835/j.cnki.1000-9817.2024278

60. Peng B, Chen W, Wang H, and Yu T. How does physical exercise influence self-efficacy in
adolescents? A study based on the mediating role of psychological resilience. BMC Psychol.
(2025)13:1-17.doi: 10.1186/S40359-025-02529-Y

61. Ma GB,Shi YL,Ju HX,Chen JY,Zhao ZX,and Chen MZ.(2021). Use of mobile fitness App in college
students and its relationship with healthy lifestyle.Chin. J. Sch. Health.45,1131-
1135.doi:10.16835/j.cnki.1000-9817.2024253.

62. Lu L, Xue XT, Xiong C, Fan X,and Gong Q.Exploration and Practice on Intelligent Construction of the
Students' Physical Health Monitoring Laboratory.Res. Explor. Lab.(2025)44:234-
240.doi:10.19927/j.cnki.syyt.2025.05.045.

63. Wu W, Li S, Chen F, and Zeng Y. Longitudinal relationship between mobile phone addiction and
adolescents’ perceived stress: mediating role of self-control and moderating role of physical
exercise. CURR PSYCHOL. (2024)43,33920-33932.doi: 10.1007/S12144-024-06916-3

64. Ma PS, Xia ZL,Li L,and Liu Y.Mechanisms, Effects and Strategies of Exercise Intervention on
Adolescents with Internet Addiction.J. Shenyang Sport Univ.(2022)41:50-56.

Figures

Figure 1

Page 18/20



Hypothetical Theory Model

Figure 2

Moderated mediation model

Figure 3

The moderating effect PE in the relationship between eHL and MPA
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Figure 4

The moderating effect of PE in the relationship between MPA and ARSP

Figure 5

The moderating effect of PE in the relationship between eHL and ARSP
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