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A B S T RAC   T
BACKGROUND: This study explored the effects of innovative physical training during COVID-19 periods on college students’ health self-
efficacy, body image, and subjective well-being.
METHODS: Forty-one students were recruited through convenience sampling and assigned to three exercise groups (i.e., aerobic plus resistance 
exercise [AE+RE], resistance plus aerobic exercise [RE+AE], and traditional dispersed aerobic plus resistance exercise [control]). The interven-
tion sessions for each group were conducted 3 days per week for 30 min per session. The control group participated in a traditional exercise 
program comprising 5 days per week.
RESULTS: Study results indicated that all three types of physical training programs effectively improved the participants’ health self-effica-
cy (P<0.05). Female students scored significantly higher on health self-efficacy, body image, and subjective well-being than male students 
(P<0.05). The AE+RE group scored significantly higher on body image and subjective well-being than did the other two groups (RE+AE and 
control, P<0.05).
CONCLUSIONS: This study provides valuable insights that can assist in developing innovative physical education courses at higher education 
institutions to improve body satisfaction and well-being for the college students.
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The American College of Sports Medicine (ACSM) and 
the World Health Organization (WHO) have indicated 

that the optimal exercise prescription is 3 days of aerobic 
exercise and 2 days of resistance exercise per week.1 If an 
individual intends to perform both aerobic and resistance 
exercise on the same day, they should perform resistance 
exercise before the aerobic exercise. This sequence maxi-
mizes its benefits and limits the interference effects of the 
two forms of training on each other. However, the effects 
of high-intensity interval training (HIIT) on the health 
self-efficacy, body image, and subjective well-being of 
university students remain unclear. The WHO suggested 
that adults engage in moderate-intensity aerobic exercise 

for at least 150 min per week or vigorous-intensity exer-
cise for at least 75 min per week.2 Additionally, aerobic 
exercise sessions as short as 10 min have been demonstrat-
ed to improve cardiovascular fitness.3 People often strug-
gle to schedule physical activity (PA) because of factors 
such as work and family obligations. Similarly, college 
students struggle to meet the exercise intensity and volume 
requirements outlined in the literature because of their de-
manding academic and social commitments.4 Researchers 
have reported that approximately 40% to 50% of college 
students are physically inactive. Furthermore, the imple-
mentation of health and physical education at the higher 
education level has failed to effectively increase the PA 
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has been identified as a key factor influencing motivational 
behavior, and it is part of the validated behavior model of 
most goal achievement theories related to exercise motiva-
tion. The greater enjoyment associated with HIIT may be 
relevant for improving exercise adherence, since running 
in HIIT model is a low-cost exercise intervention requiring 
no exercise equipment and similar relative exercise inten-
sities; suggesting that individuals who engage in regular 
exercise and thus are aerobically fitter, feel a greater sense 
of challenge, stimulation or accomplishment after training 
sessions that are perceived to be more demanding.15 How-
ever, various scholars have posited that positive affective 
responses are related to exercise experience and that the 
pleasure, liking, and fun generated by exercise can be ex-
plained as the enjoyment it brings.16 Early studies have 
indicated that self-efficacy can be increased through short 
bouts (10, 15, and 20 min) of exercise on a treadmill17 or a 
12-week program involving traditional aerobic exercise 
combined with resistance band training.18 Individual lev-
els of self-efficacy correlate positively with positive psy-
chological well-being and negatively with fatigue percep-
tion.17 Health self-efficacy, as defined in the present study, 
is a comprehensive concept that encompasses physical, 
psychological, and social health dimensions. Happiness 
can be categorized into two aspects, namely subjective 
well-being and objective well-being. Subjective well-be-
ing is an individual’s satisfaction with their overall quality 
of life,19 that is, how much they like their current life. In 
the present study, subjective well-being primarily com-
prises the four dimensions of life satisfaction, environ-
mental mastery, work engagement, and social contribu-
tion. A study on the relationship between the PA and sub-
jective well-being of college students revealed a signifi-
cant positive correlation (r=0.12–0.64) between these two 
variables; notably, those who engaged in moderate to high 
levels of PA tended to exhibit higher levels of subjective 
well-being relative to those who engaged in low levels of 
PA.20 Eloff, O’Neil21 highlighted the multifaceted role of 
lecturers (i.e., teachers) in student well-being; this role in-
volves lecturer support, lecturer competence, lecturer 
availability, interaction, and lecturer attitude. Perceived 
health self-efficacy has been identified as a major instigat-
ing force in the formation of intentions to exercise and the 
long-term maintenance of exercise habits.22 College stu-
dents who engaged in the recommended level of vigorous 
PA were less likely to report poor mental health and per-
ceived stress relative to those who did not meet this recom-
mendation. Wang, Li23 administered a questionnaire sur-
vey to college students and discovered that physical exer-

level of students.5 To explore how students can be encour-
aged to dedicate sufficient time to exercise and be educat-
ed on the invaluable health benefits of exercise, the present 
study investigated how students’ exercise needs could be 
met while optimizing the time efficiency and cost-effec-
tiveness of exercise. Researchers have proposed the con-
cept of concurrent exercise, which integrates aerobic train-
ing and resistance training into a single session to achieve 
both muscle strengthening and cardiovascular enhance-
ment objectives. However, an early study on concurrent 
training revealed that combining traditional resistance 
training and traditional aerobic training did not affect car-
diovascular function and impeded muscle strength gains.6 
Subsequent research has explored various combinations of 
aerobic and resistance exercise modalities to understand 
their effects on physical fitness. Their results have indi-
cated that an effective training regimen involves starting 
with resistance exercise before engaging in aerobic exer-
cise.7 This sequence, relative to the inverse sequence, is 
more likely to yield beneficial adaptations (e.g., muscle 
gain) while maintaining cardiovascular capacity develop-
ment and minimizing the interference between the two 
forms of exercises.8, 9 However, exercise intensity and vol-
ume must also be considered. With the ongoing threat of 
the COVID-19 pandemic, the public’s inclination to en-
gage in physical activities has considerably decreased, re-
sulting in a decline in overall health and quality of life.10 
The psychological health of the public has also been deep-
ly affected by the COVID-19 pandemic. Therefore, the 
development of an economically efficient exercise regi-
men has become increasingly crucial. A study revealed 
college students have positive participation in PA behavior 
during the COVID-19 pandemic in fostering the develop-
ment of good mental health, and the influence of positive 
participation in physical behavior on a student’s well-be-
ing and quality of life is significant during COVID-19 pan-
demic.11 In other words, maintenance of exercise frequen-
cy during a COVID-19 pandemic specifically for frequent 
exercise are recommended to preserve mood states.12 
Therefore, the effects of various innovative physical train-
ing methods on the health efficacy, body image, and sub-
jective well-being of college students warrant further ex-
ploration and investigation. Studies have explored whether 
HIIT can replace traditional moderate-intensity continu-
ous training (MICT) and lead to positive outcomes. One 
study demonstrated that HIIT had positive effects on 
postexercise enjoyment, affective responses, and social 
cognition.13 An early study also noted that HIIT is more 
ideal than MICT for enhancing self-efficacy.14 Enjoyment 
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had no regular exercise experience for at least six months. 
Eligibility was determined using clinical history and PA. 
Exclusion criteria were: 1) having physical limitations 
preventing the performance of exercise (restricting inju-
ries of the musculoskeletal system); 2) having exercise-
related dyspnea or respiratory alterations; 3) having ex-
ercise-related dyspnea or respiratory alter having chronic 
heart disease with any worsening the last month; and 4) 
adhering to less than 85% of the total interventions. After 
signing a written informed consent form, eligible partici-
pants were required to complete a questionnaire before 
and after completing their assigned 8-week physical train-
ing intervention. Participants were randomly assigned to 
one of three groups as follows: aerobic plus resistance ex-
ercise (AE+RE, N.=15]), resistance plus aerobic exercise 
(RE+AE, N.=15), and traditional dispersed aerobic plus 
resistance exercise (control, N.=15). However, four partic-
ipants were excluded during the final analysis due to poor 
compliance with the exercise protocol. Specifically, the 
AE+RE and RE+AE groups participated in interventional 
exercise programs comprising three 30-min sessions per 
week, whereas the control group participated in a tradition-
al exercise program comprising five sessions per week (3 
days of aerobic exercise and 2 days of resistance exercise). 
The participants (a group of undergraduate students in Tai-
wan who were enrolled in a physical conditioning course) 
in all exercise groups were taught to perform a specific 
format of HIIT. The research conducted herein adhered 
to the highest standards of ethical practice as outlined by 
Institutional Review Board-I, Chung-Ho Memorial Hospi-
tal under protocol number (KMUHIRB-SV(I)-20200097). 
Prior to the commencement of the study, all necessary 
ethical approvals were obtained, ensuring that the research 
was conducted in full compliance with the prevailing 
ethical guidelines and regulations. Participants involved 
in this study provided informed consent after being duly 
informed of the study’s aims, methods, potential benefits, 
and risks. Their anonymity and confidentiality have been 
rigorously protected throughout the research process and 
in the publication of this article.

Maximal heart rate (HRmax)

Participants completed the health self-efficacy scale, 
body image scale, and subjective well-being scale, and 
they were prepared for incremental exercise to exhaus-
tion on an electrically braked cycle ergometer (Load BV, 
Aveiro, Portugal). To determine the physical capacity of 
the participants and for medical safety reasons, they were 
required to perform a conventional clinical symptom-

cise had a direct positive predictive effect on their subjec-
tive well-being; that is, physical exercise increased their 
life satisfaction and feelings of happiness. Therefore, in-
terventions aiming to improve the mental well-being of 
college students should also consider promoting PA.24 
However, no study has explored how exercising at a given 
intensity and volume while varying exercise frequency 
and manipulating exercise characteristics affects subjec-
tive well-being. Studies on body image have indicated that 
gender and age do not significantly influence changes in 
body image concern and body image satisfaction; howev-
er, participation in exercise can reduce body image con-
cern and improve body image satisfaction for both gen-
ders.25 In a study involving female college students, who 
were assessed at three time points (i.e., preintervention, 
postintervention, and 3-month follow-up), body image 
was reported to be positively correlated with self-esteem 
and self-efficacy.26 In that study, the experimental group 
underwent a body image intervention program comprising 
a 90-min intervention session conducted every week for 8 
weeks. The results of that study indicated that at the end of 
the intervention, the experimental group achieved im-
provements in their body image, mindfulness, and self-
esteem relative to the comparison and control groups, and 
these improvements were maintained at the 3-month fol-
low-up. The participants of the aforementioned study were 
Taiwanese women who had been exposed to both Chinese 
and Western cultural perceptions of beauty. Numerous par-
ticipants in the body image program revealed their strug-
gle with societal expectations for ‘authentic’ or ‘ideal’ 
beauty, which limited their ability to freely choose their 
social roles and norms. Notably, that study explored four 
dimensions of body image, namely body parts satisfaction, 
body appearance satisfaction, body image metrics, and 
body image associated with beauty. However, the litera-
ture has not clarified the effects of various types of physi-
cal training interventions on the health self-efficacy, body 
image, and subjective well-being of college students. The 
aim of the study was to investigate the 8 weeks of innova-
tive physical training on health self-efficacy, body image, 
and subjective well-being for college students.

Materials and methods

Study design and participants

The study was designed as a randomized parallel trial. 
Forty-five young college students were recruited from 
the university’s community via advertisements on social 
media and websites. All participants were sedentary and 
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physical training. Specifically, they underwent training 5 
days a week (3 days of aerobic exercise and 2 days of re-
sistance exercise). The weekly training duration was 90 
min for the two newly developed and innovative forms 
of physical training (i.e., AE+RE and RE+AE programs) 
and 90 min for the traditional physical training program. 
The aerobic exercises were performed at an intensity of 
80-85% of an individual’s HRmax during weeks 1-4 and 
increased the intensity to 85-90% of an individual’s HRmax 
during weeks 5-8. The aerobic exercises included the fol-
lowing: high knee runs, plank punches, jumping jacks, 
side skaters, fake jump rope, single leg jumps, burpees, 
Russian twist, split lunges, dumbbell overhead presses, 
push-ups, and squat jumps. After 1-RM testing, partici-
pants performed as many repetitions as possible in a set, 
with a load equivalent to 40-60% of 1-RM for the lower 
limb and 10-30% of 1-RM for the upper limb. Adjust re-
sistance training intensity every four weeks as participants 
advance. Each physical training program was conducted 
over 8 weeks. The resistance exercise included two sets 
of back squats, two sets of lying barbell chest presses, two 
sets of barbell rows, two sets of barbell split lunges, bar-
bell good mornings, barbell biceps curls, triceps curls, and 
back leg raises. The HR monitors stored all exercise ses-
sion data to confirm exercise adherence and HR against 
the logbooks. This information was essential for evaluat-
ing the accuracy and consistency of the participants’ self-
reported exercise habits.

Instrument development and validation

Health self-efficacy scale

A 12-item health self-efficacy scale was employed to 
measure the health self-efficacy of the participants. The 
scale items of this questionnaire cover the three domains 
of physical health, mental health, and social health. The 
scale’s framework is based on the individual psychosocial 
functioning aspect of social-learning theory.28 The items 
are rated on a 5-point scale with endpoints ranging from 1 
(very poor) to 5 (very good). An example of an item on the 
scale is “what do I think about my physical condition prior 
to exercising?” The health self-efficacy scale was used to 
assess the participant’s feelings after performing various 
types of exercises. The total score of the scale ranges be-
tween 24 and 120. In the present study, the overall scale 
items demonstrated strong internal consistency with a 
Cronbach’s alpha of 0.90, meeting the criterion suggested 
by Tavakol et al.29 for good internal consistency (Cron-
bach’s alpha=0.8-0.9).

limited ramp ergometer cycle pretest with heart rate (HR) 
recordings. The pretest started with cycling at 50 rpm with 
a workload of 50 watts for 3 min warm-up and increased 
by 25 watts/min until volitional exhaustion. HR was ac-
quired continuously using telemetry (Polar S810i; Polar 
Electro Inc., Bethpage, NY, USA), and gas exchange date 
was acquired every 15 s during exercise using a metabolic 
device (MetaMax 3B, Cortex Medical, Germany). The 
HRmax was confirmed if two of the following three criteria 
were met: respiratory exchange ratio >1.10, RPE (rating 
of perceived exertion 6-20) >19, and HR±10% of age pre-
dicted HRmax.27

Maximal one-repetition (1-RM)

All participants performed the 1-RM test to define the in-
tensity of resistance before the training intervention. After 
a dynamic warm-up of 8-10 minutes, the participants used 
the Smith machine to perform a back squat/bench press 
test at a load of 2×5×40-60% of their 1-RM. After a 2-min-
ute rest, the subjects rechallenged themselves with a load 
equivalent to 2×2×70% of their 1-RM for the back squat/
bench press test. After resting for 1 minute, they attempted 
1×1×80% of their 1-RM, then rested for 2 minutes, fol-
lowed by 1×1×90% of their 1-RM with a 2.5-minute rest, 
then 1×1×95% of their 1-RM with a 3-minute rest, and 
finally attempted a maximum repetition at 100% of their 
1-RM.

Training intervention

All participants were randomly and evenly assigned to 
three groups differentiated by exercise training strategy; 
specifically, the two interventional groups underwent in-
terventional physical training in specific sequences, and 
the control group participated in a dispersed physical train-
ing program. First group: The participants in the AE+RE 
group performed two sets of aerobic exercises (12 aerobic 
high-intensity interval movements) followed by a single 
set of resistance exercises (8 high-intensity resistance 
movements) three times a week. Each movement was 
performed for 30 s, with a 15-s rest being implemented 
between movements, and each set comprised four move-
ments, with a 1-min rest being implemented between sets, 
resulting in a total training time of 12 min (three sets of 
exercises for a total of 30 min). Second group: The partici-
pants in the RE+AE group performed a single set of resis-
tance exercises followed by two sets of aerobic exercises 
three times a week. The details pertaining to the exercises 
are identical to those for the AE+RE group. Third group: 
The participants in the control group underwent traditional 
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(η2=0.06), and large (η2=0.14) effects defined according 
to Lakens.32 Exploratory factor analysis (EFA) and inter-
nal consistency assessments were conducted to examine 
the structural validity and reliability of the instruments 
used in the present study. The overall scale had an inter-
nal consistency of .898. The Kaiser-Meyer-Olkin (KMO) 
measure and Bartlett’s Test of sphericity revealed a high 
KMO value (.861) and significant differences for all items 
(approximate χ2=1370.375, P<0.001). The EFA results re-
vealed that the final version of the overall scale comprised 
three factors that collectively accounted for 78.20% of the 
variance. Data processing and analysis were conducted 
using the statistical software SPSS 28.0 (IBM, Armonk, 
Armonk, NY, USA). A-priori sample size (ES) calculation 
based on questionnaire changes in self-perception of health 
awareness, body image, and well-being as the primary out-
come was conducted using G*Power (G-Power, Brunsbüt-
tel, Germany).33 A-priori power analysis was estimated 
based on data from the published study34 which compared 
the training and control groups. The ES in published study 
was 0.7, considered to be large (ES=0.8) using Cohen’s 
criteria. With a significance criterion of α=0.05 and power 
= 0.80,35 the minimum sample size needed with this ES is 
N.= 15. ES which depicts the magnitudes of effects, was 
calculated using Cohen’s d.36 The ES (d) has three rele-
vance: small (d=0.2), medium (d=0.5), and large (d=0.8). 
The statistical significance level was set at P≤0.05. Data 
are presented as mean ± standard deviation. The 95% con-
fidence intervals (CI) or 95% CI on the difference between 
means were also calculated.

Results

The results obtained after 8 weeks of innovative physical 
training interventions are as follows.

Participant characteristics

Two participants in the AE+RE exercise group ceased at-
tending the class for personal reasons, and two participants 
in the control group were unavailable for post-testing. Con-
sequently, these participants were excluded from the analy-
sis. This led to the inclusion of data from 13 participants in 
the AE+RE group, 15 in the RE+AE group, and 13 in the 
control group for the final analysis. There were no statisti-
cally significant differences found when testing homoge-
neity among the groups (P>0.05), but the waist circumfer-
ence demonstrated a significant decrease after training in 
the RE+AE group (t=3.36, d=0.868, P<0.01). There were 
no group differences in physical characteristics (Table I). 

Body Image Scale (short version)

Body image is an individual’s internal representation of 
their outer appearance.30 The original body image scale 
used during the pilot phase of the present study comprised 
34 items; however, after item analysis, factor analysis, and 
internal reliability examination were conducted, only 26 
items were retained to achieve Cronbach’s alpha of 0.93. 
The body image scale assesses four dimensions (i.e., body 
parts satisfaction, body appearance satisfaction, body 
image metrics, and body image associated with beauty) 
through questions such as the following: “how satisfied 
are you currently with each part of your body?,” “How 
satisfied are you with your ability to maintain your physi-
cal appearance?,” “To what extent do you agree with the 
definition of beauty?,” and “What types of opinions would 
you consider to determine whether your body image aligns 
with the established standards? To what extent do you 
agree with these opinions?”

Subjective Well-Being Scale

The scale for subjective well-being employed in the pres-
ent study evaluates individuals by considering various di-
mensions and the relevant factors that can positively or 
negatively affect human well-being. Subjective well-be-
ing is a fundamental aspect of people’s lives because it is 
regarded as an indicator of societal progress.31 The scale 
comprises the four main dimensions of life satisfaction (13 
items), environment mastery (10 items), work engagement 
(nine items), and social contribution (four items). In the 
present study, the Cronbach’s alpha of the subjective well-
being scale reached 0.96 after 10 items were removed fol-
lowing the pilot phase of the present study.

Statistical analysis

At pretest, all variables were compared between groups 
using Student’s t-test. Pairwise t-tests were performed to 
examine the differences between the pretest results (before 
the exercise intervention) and post-test results (after the 
exercise intervention). Independent One-way ANOVA was 
used to examine the differences in HR and exercise adher-
ence between three groups. Analysis of covariate (ANCO-
VA) was conducted to investigate the differences between 
the participants in the three groups concerning their post-
test scores for participant characteristics, health self-effi-
cacy, body image, and subjective well-being. Bonferonni 
corrections were also made to guard against making Type I 
errors. The Eta partial squared was assessed by η2 obtained 
from the covariate analysis with small (η2=0.01), medium 



LEE� PHYSICAL ACTIVITY ON MENTAL CONDITION IN YOUNG ADULTS

588	 The Journal of Sports Medicine and Physical Fitness	A pril 2025 

ly improved in the AE+RE group (t=-2.34, 95% CI differ-
ence=-7.27~1.73, P=0.05, d=0.511). Moreover, the over-
all score for the body image significantly improved in the 
AE+RE group (t=-1.57, 95% CI difference=-7.48~2.25, 
P=0.05, d=0.511) and in the RE+AE group (t=-2.40, 95% 
CI difference=-6.18~0.34, P=0.031, d=0.606). Howev-
er, there were no significant differences in body appear-
ance satisfaction, body image metrics, and body image 
associated with beauty between pre- and post-test (Fig-
ure 2, 3). For subjective well-being, the results revealed 
that life satisfaction in the RE+AE group has a signifi-
cant difference (t=2.171, 95% CI difference=0.027~4.51, 
P=0.048, d=0.282); but AE+RE (t=-0.05, 95% CI differ-
ence=-3.4~3.3, P=0.96, d=0.013) and Control (t=-0.86, 
95% CI difference=- 4.32~1.86, P=0.40, d=0.012) were 
not a significant difference. Relative to life satisfaction, 
three physical training programs did not significantly im-
prove the participants’ overall subjective well-being and 
other specific dimensions of subjective well-being in envi-
ronmental mastery, work engagement, and social contribu-
tion (P>0.05).

Gender-stratified differences in health self-efficacy, body 
image, and subjective well-being after 8 weeks of physical 
training

Gender-stratified changes in the participants’ health self-
efficacy, body image, and subjective well-being before 
and after undergoing the physical training programs were 
analyzed. The t-test results indicated that among the par-
ticipants who underwent the AE+RE intervention, the fe-
male participants significantly outscored their male coun-
terparts for physical health self-efficacy (t=-1.650, 95% CI 
difference=-.7.2~1.5, P=0.048, d=0.937), overall health 

Exercise adherence to the 8-weeks program was similar 
among AE+RE (98.1%±1.5%), RE+AE (98.2%±1.7%), 
and control groups (98.0%±1.6) (P>0.05). After 8-weeks 
training, the highest HR during exercise in the AE+RE, 
RE+AE, and Control were significant difference (176±9 
beats/min, 177±7 beats/ min, and 163±10 beats/min, re-
spectively; 95% CI=158-168 beats/min, F=10.86, P<0.05, 
η2=0.364). The post-hoc revealed the exercising HR was 
significantly higher in the AE+RE and RE+AE groups 
compared with control group (P<0.01). In addition, when 
comparing RPE after exercise there was a substantial dif-
ference between AE+RE (15.2±1.8, 95% CI=14.1~16.3) 
and control group (13.9±2.0, 95% CI=12.6~15.2) (F=4.6, 
P<0.01, η2=0.22); there was no significant difference be-
tween RE+AE (16.4±1.4, 95% CI=15.6~17.2) and control 
group.

Innovative physical training interventions led to improved 
health self-efficacy, body image, and subjective well-being 
among participants

For health self-efficacy, the study results indicated that all 
three types of physical training programs effectively im-
proved the participants’ health self-efficacy. For the vari-
ous dimensions of health self-efficacy, the improvement 
in the physical health dimension was significant in the 
AE+RE (t=-1.95, 95% CI difference=-2.96~0.49, P=0.05, 
d=0.51), RE+AE (t=-2.62, 95% CI difference=-4.3~0.43, 
P=0.02, d=0.51), and Control (t=-2.51, 95% CI differ-
ence=-4.7~-0.34, P=0.02, d=0.65) groups. By contrast, no 
significant improvements were identified for overall health 
self-efficacy and the health self-efficacy dimensions of 
mental health and social health (P>0.05; Figure 1). The 
body satisfaction dimension of the body image significant-

Table I.—��Participants characteristics at pre- and post-test.

Variables
Pre Post

F P η2
AE+RE RE+AE Control AE+RE RE+AE Control

BW (kg) 72.9±13.2
(64.9-80.9)

72.4±9.0
(67.3-77.3)

73.8±15
(64.4-83.3)

71.9±11.8
(64.7-79.0)

71.1±8.2
(66.6-75.7)

73.9±15
(63.7-82.5)

0.24 0.78 0.01

BMI (kg/m2) 25.2±4.6
(22.4-28.0)

25.5±2.0
(24.4-26.7)

26.3±5.4
(23.1-29.6)

25.1±3.6
(23.4-27.8)

25.5±1.7
(24.5-26.5)

26.4±5.2
(23.2-29.6)

0.45 0.64 0.03

Waist circumference (cm) 83.4±10.1
(77.3-89.6)

84.9±6.8
(81.1-88.7)

85.0±13.2
(77.1-93.0)

82.9±9.9
(76.8-88.9)

83.3±7.0*
(79.4-87.2)

84.7±12.4
(77.2-92.3)

1.05 0.36 0.06

SBP (mmHg) 113±11
(106-120)

108±11
(103-115)

114±9
(109-120)

112±10
(106-119)

108±7
(103-113)

113±9
(107-119)

0.26 0.77 0.01

DBP (mmHg) 74±8
(69-79)

71±7
(67-74)

73±10
(67-79)

73±7
(68-78)

72±5
(69-75)

73±6
(69-77)

0.05 0.95 0.01

Data are presented as mean±SD (95% CI).
SD: standard deviation; CI: confidence interval; BW: body weight; BMI: Body Mass Index; SBP: systolic blood pressure; DBP: diastolic blood pressure; AE: aerobic 
exercise; RE: resistance exercise.
*Significant change for pretest within group.
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95% CI difference=-5.93~1.89, P=0.045, η2=0.092) and 
overall subjective well-being (F=1.986, 95% CI differ-
ence=-4.72~3.86, P=0.048, η2=0.095). The above results 
all had medium effect sizes. The results are presented in 
Figure 5.

Discussion

In the present study, we reviewed the literature regard-
ing health self-efficacy, body image, and subjective well-
being as well as the relevant dimensions required to con-
duct meaningful research. With respect to the changes in 
the dimensions of health self-efficacy, body image, and 
subjective well-being after 8 weeks of various physical 
training programs involving traditional training and HIIT 
combined with aerobic and resistance exercises, our key 
findings are as follows. First, after undergoing the AE+RE 
intervention, RE+AE intervention, and traditional physical 
training program (i.e., dispersed aerobic and resistance ex-
ercises), all participants exhibited significantly improved 
health self-efficacy performance (Figure 1). Both the 
AE+RE and RE+AE interventions significantly improved 
the overall body image of the participants; however, the 
traditional physical training program did not have this ef-
fect (Figure 2). Second, across the three groups, female 

self-efficacy (t=-1.541, 95% CI difference=-12.4~2.2, 
P=0.050, d=0.853), overall body image (t=-1.604, 95% 
CI difference=-16.6~2.62, P=0.037, d=0.892), subjective 
well-being pertaining to life satisfaction (t=-1.823, 95% 
CI difference=-10.56~1.0, P=0.046,, d=1.020), subjective 
well-being pertaining to environmental mastery (t=-5.690, 
95% CI difference=-8.8~–3.89, P<0.001, d=3.180), and 
overall subjective well-being (t=-2.651, 95% CI differ-
ence=-30.98~–2.87, P=0.023, d=1.469). Among the partic-
ipants who underwent the RE+AE intervention, the female 
participants significantly outscored their male counterparts 
for body image associated with beauty (t=-2.386, 95% CI 
difference=-2.82~-0.14, P=0.033, d=1.252). The above re-
sults all had large effect sizes. The results are presented in 
Figure 4. The analysis of covariance results indicated that 
the AE+RE intervention was significantly more effective 
than the traditional physical training program in improving 
the participants’ body appearance satisfaction (F=1.419, 
95% CI difference=-1.23~0.25, P=0.049, η2=0.082), body 
image associated with beauty (F=1.493, 95% CI differ-
ence=-1.11~0.27, P=0.046, η2=0.090), and overall body 
image (F=1.515, 95% CI difference=-6.56~1.67, P=0.045, 
η2=0.092). Furthermore, the AE+RE intervention was sig-
nificantly more effective than the RE+AE intervention in 
improving the participants’ overall body image (F=1.51, 

Figure 1.—Physical health (A), 
mental health (B), society health 
(C), and total score (D) for health 
self-efficacy in response to aero-
bic plus resistance (AE+RE), 
resistance plus aerobic training 
(RE+AE) and traditional dispersed 
aerobic plus resistance exercise 
(control).
AE: aerobic exercise; RE: resis-
tance exercise.
*Significant difference between 
pre- and post-test (P<0.05).
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ference was significantly decreased after training in the 
RE+AE group, but there were no significant differences in 
body weight, BMI, SBP, and DBP among groups. None of 
the participants were injured during or after the physical 
training sessions.

Changes in health self-efficacy, body image, and subjec-
tive well-being at pre- and post-training

Efficacy is an individual’s objective ability to perform a 
specific behavior, and it can be measured by observing 

participants significantly outscored their male counterparts 
for physical health and overall health self-efficacy, overall 
body image, subjective well-being pertaining to life satis-
faction and environment mastery, and overall subjective 
well-being (Figure 4). However, in the RE+AE group, 
female college students significantly outscored their male 
counterparts for body image associated with beauty. Third, 
the AE+RE group significantly improved in body appear-
ance satisfaction, body image associated with beauty, 
overall body image, and overall subjective well-being 
compared to the CON group. Lastly, the waist circum-

Figure 2.—Body parts satisfaction 
(A), body appearance satisfaction 
(B), body image metrics (C), body 
image associated with beauty (D), 
and total score (E) for body image 
in response to different training 
groups.
*Significant difference between 
pre- and post-test (P<0.05).
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ercise training. However, the three exercise training pro-
grams did not significantly improve “psychological self-
efficacy” and “social self-efficacy.” Dunn et al.39 asserted 
that exercise positively affects mental health, including 
the prevention and treatment of mental disorders. How-
ever, various challenges can hinder the implementation 
of exercise as a treatment in real-world settings. Social 
self-efficacy is an individual’s belief in their ability to en-
gage in social behaviors and interactions successfully. Al-
though exercise has been reported to have positive effects 
on mental health, few studies have examined its direct ef-
fect on social self-efficacy. A study reported that exercise 
indirectly improves social self-efficacy by reducing anxi-

whether an individual can engage in the behavior.37 Self-
efficacy theory was developed based on the framework 
of social learning theory, which pertains to the effects of 
self-referent thought on psychosocial functioning.28 The 
relationship between health-related self-efficacy and PA 
has been extensively studied. A study reported that pa-
tients who participated in a moderate exercise regimen 
(i.e., regular PA) exhibited enhanced self-perceived ef-
ficacy in managing their PA.38 In that study, participants 
underwent one of three types of 8-week exercise train-
ing programs, and all three groups reported significantly 
improved “physical strength,” “muscle strength,” “overall 
physical condition,” and “flexibility” after undergoing ex-

Figure 3.—Life satisfaction (A), 
environment mastery (B), work en-
gagement (C), social contribution 
(D), and total score (E) for subjec-
tive well-being in response to dif-
ferent training groups.
*Significant difference between 
pre- and post-test (P<0.05).
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exercise programs. Therefore, their effects on social self-
efficacy were nonsignificant. The content and curriculum 
planning for an exercise training program encompasses 
course scheduling, teaching methods, instructional strate-
gies, physical and psychological classroom climate,41 and 
decisions regarding the implementation of cooperative 
learning. All these factors can influence psychological 
and social health. Thus, future studies should investigate 
the effects of group exercise, individual exercise, and 
team sports on social self-efficacy, thereby improving the 
understanding of the relationship between exercise and 
social functioning. After 8 weeks of AE+RE or RE+AE 
intervention, the participants in the present study exhib-
ited significant improvements in overall body image; in 
particular, the AE+RE group showed a significantly high-
er level of body satisfaction after undergoing training, 
whereas the improvement experienced by the RE+AE 
group did not reach significance (P=0.06). Additionally, 
the expected significant improvements in “body appear-
ance satisfaction,” “body image metrics,” and “body im-
age associated with beauty” did not manifest. Body im-
age is a complex construct influenced by various factors, 
including cultural and social norms, personal experiences, 
and psychological factors.42, 43 A review paper explored 
the effects of exercise intervention on body image, and 
it revealed that exercise duration (average = 49.09 min, 
range = 20 to 75 min; z=0.75, P=0.45), intervention 
length (average = 12.7 weeks, range = 4 to 52 weeks; 
z=-0.004, P=0.99), exercise intensity (moderate vs. stren-
uous; P=0.41), and exercise type (aerobic, resistance, or 
both) did not moderate effect size; by contrast, weekly 
exercise frequency (average=2.81 times/week, range=1 
to 5, z=-2.50, P=0.01) moderated effect size, indicating 

ety and depression,40, 41 which can in turn enhance social 
functioning. Accordingly, exercise training can substan-
tially improve the social and psychological health of col-
lege students by reducing their anxiety and depression. 
Participation in group or team exercise can create oppor-
tunities for social interactions and increase social support, 
contributing to improved social self-efficacy. However, 
in the present study, all three physical training programs 
were individual-oriented rather than team- or group-based 

Figure 5.—Total scores for body image and subjective well-being in re-
sponse to AE+RE, RE+AE, and control following covariance analysis.
AE: aerobic exercise; RE: resistance exercise.
*Significant difference among the groups (P<0.05).

Figure 4.—The overall scores for health self-efficacy (A), body image 
(B), and subjective well-being (C) were analyzed across different gen-
ders in the AE+RE, RE+AE, and control.
AE: aerobic exercise; RE: resistance exercise.
*Significant difference between pre- and post-test (P<0.05).
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Differences in health self-efficacy, body image, and sub-
jective well-being stratified by gender

The study’s findings revealed that in the AE+RE group 
(i.e., AE followed by RE), female participants scored 
significantly higher than male participants by 13.77%, 
9.15%, and 13.18% for health self-efficacy, body image, 
and subjective well-being, respectively. In contrast to the 
RE+AE group (i.e., RE followed by AE) and the control 
group (traditional aerobic and resistance exercises), these 
notable differences were not observed. Several studies 
have indicated that women tend to exhibit lower health 
self-efficacy and have a more negative body image rela-
tive to men.47, 48 Attitudes toward body image encompass 
an individual’s self-perceptions, thoughts, emotions, and 
actions regarding their physical characteristics.47 A study 
reported that health self-efficacy is linked to body image; 
that is, individuals demonstrate respect for their bodies by 
tending to their needs, adopting health-promoting behav-
iors, and mentally rejecting cultural messages that endorse 
unattainable standards for thinness.48 Exercise is likely 
to positively influence how women experience their bod-
ies, relieve stress, enjoy themselves, and feel about their 
health. After participating in a study, women with a stron-
ger pre-existing desire for thinness and weight concerns 
tended to feel slimmer following exercise intervention.49 
The study involved sedentary individuals with suboptimal 
health who adhered to a sedentary lifestyle and exhibited 
at least one unhealthy characteristic, such as high blood 
pressure, elevated blood lipid levels, and excessive waist 
circumference or Body Mass Index. This population with 
suboptimal health showed a greater inclination toward im-
proving their health. Following 8 weeks of exercise train-
ing, the female participants demonstrated greater improve-
ments in health self-efficacy, body image, and well-being 
compared to the male participants. The study also revealed 
a connection between societal pressures and expectations 
and the women’s appearance and body image. Similarly, 
women were more likely than men to experience body dis-
satisfaction and negative body image.50 These phenomena 
may be attributed to contemporary societal beauty stan-
dards, often unattainable and unrealistic for many women. 
Furthermore, women may be more prone to changes in 
dependent variables resulting from undergoing aerobic–re-
sistance exercise programs and women have higher body 
image associated with beauty score from RE followed by 
AE program (female vs. male=13.63±0.92 vs. 12.14±1.46, 
P=0.03); however, these dependent variables are unaffect-
ed by gender when a program involving traditional aerobic 

that interventions with a higher weekly frequency exhib-
ited greater effects. The present study revealed a small 
effect size, indicating that the implemented exercise in-
terventions resulted in the intervention groups experienc-
ing improvements in body image relative to the control 
group.44 The findings of the present study generally align 
with those of Campbell et al.; specifically, we discovered 
that college students who engage in appropriate and fre-
quent exercise interventions can experience improved 
body image. However, on whether the intensity and mode 
of exercise are vital factors influencing body image, the 
present study revealed that focused AE+RE or RE+AE re-
sulted in significantly more improvements in the body im-
age of college students than in control group. The present 
pioneering study explored the effects of various types of 
HIIT and traditional HIIT on the participants’ body image; 
however, further research on PA is required to clarify mul-
tiple effects. The three 8-week physical training programs 
did not alter the subjective well-being of the participants 
in the present study. Shang et al.20 revealed that college 
students with a positive body image tend to experience 
favorable subjective well-being, and that self-esteem is 
a key protective factor for individual well-being. How-
ever, in the present study, the direct effects of physical 
exercise on subjective well-being and its various dimen-
sions all contained zero, indicating that physical exercise 
did not directly affect subjective well-being. In addition, 
Jebb et al.45 analyzed the differences in four key predic-
tors of subjective well-being and how their associations 
were influenced by marriage status, employment status, 
prosociality, and life meaning. They discovered that only 
life meaning is strongly and consistently associated with 
all subjective well-being measures across all regions and 
ages. In the present study, four dimensions of subjective 
well-being were examined, namely life satisfaction, en-
vironmental mastery, work engagement, and social con-
tribution. The preceding discussion reveals that a critical 
predictor of subjective well-being is an individual’s abil-
ity to find happiness by finding meaning in their lives. 
Although short-term PA interventions may influence body 
image satisfaction, their effect on individual subjective 
well-being may be limited. The RE+AE group experi-
enced a notable decrease in waist circumference follow-
ing the training, likely due to the enhanced fat-burning 
effect of concurrent exercise.46 Even though the AE+RE 
and control groups did not display a decrease in waist cir-
cumference, weight management could still be attained 
through exercise regimens during the period affected by 
the epidemic.
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findings indicate that aerobic exercise followed by resis-
tance exercise can significantly improve women’s healthy 
self-efficacy, body image, and subjective well-being.

Changes in health self-efficacy, body image, and subjec-
tive well-being among study groups

The study groups did not differ significantly in their over-
all health self-efficacy after undergoing 8 weeks of physi-
cal training. However, the AE+RE group significantly out-
scored the RE+AE group for both overall body image and 
overall subjective well-being. Moreover, the AE+RE pro-
gram led to greater improvements in body appearance sat-
isfaction and body image associated with beauty relative 
to the RE+AE program. No differences among the study 
groups were identified for overall health self-efficacy after 
8 weeks of physical training. Hickson6 asserted that con-
current training can interfere with strength development, 
particularly when the implemented training involves a 
high volume of endurance training combined with resis-
tance training. This interference can be attributed to factors 
such as neuromuscular adaptations, hormonal responses, 
and muscle damage. However, Hickson6 suggested that 
athletes and trainers carefully consider the balance be-
tween strength and endurance training to optimize perfor-
mance outcomes. The present study did not focus on ex-
ploring optimal athletic performance for athletes; instead, 
it focused on determining which exercise combination can 
optimally improve physical fitness, self-efficacy, body im-
age satisfaction, and subjective well-being among college 
students. The 8-week concurrent AE+RE training program 
resulted in significantly greater improvements in body im-
age and subjective well-being compared with the other two 
training programs. This finding may be attributed to the 
positive effects of aerobic exercise. A study revealed that 
female university students who underwent aerobic training 
experienced greater reductions in social physique anxiety 
and that those who underwent strength training tended to 
report greater improvements in appearance evaluation; ad-
ditionally, perceived aerobic endurance and aerobic self-
efficacy were revealed to be significantly associated with 
body image.57 A randomized trial compared the effects of 
aerobic training, resistance training, and combined aero-
bic–resistance training on the body mass and fat mass of 
adults with overweight, and it reported that aerobic train-
ing was more effective than resistance training in reduc-
ing the fat and body mass of sedentary adults; however, 
resistance training was required to increase their muscle 
mass and strength.58 This finding indicates that resistance 
training can increase strength and muscle mass, whereas 

and resistance exercises is implemented. discovered that 
a 15-week, 2 days-per-week weight training intervention 
significantly improved muscular strength, emotional well-
being, and body image of their female participants. The 
results here are similar to those of Tucker et al.51 research, 
indicating that strength training can also improve women’s 
positive perceptions of beauty of body image. Our findings 
may be related to the frequency and order of exercise or 
happiness. Research on how the sequence of movements 
affects body image is scarce, and the discussion in this area 
may face numerous limitations. Conversely, there’s sub-
stantial research examining gender differences concerning 
happiness. Studies that have explored gender differences 
in subjective well-being have reported inconsistent find-
ings.52 Although several studies have failed to identify 
significant gender differences in life satisfaction or happi-
ness, others have reported that depending on the situation, 
women may exhibit higher subjective well-being levels,53 
quality of life levels,52 and happiness than men.54 Blanch-
flower et al.55 give recent controversies about the existence 
of a gender well-being gap we revisit the issue estimating 
gender differences, women report being happier and more 
satisfied with their lives overall because women might be 
more open to emotional experiences and may experience 
both positive and negative emotions more intensely than 
men. A study by de Vries et al.56 indicated that biologi-
cal factors, such as hormones, neurotransmitters, inflam-
matory markers, and genetic distinctions between men and 
women, can affect the emotional aspects of subjective well-
being for both genders. Furthermore, a study demonstrated 
a positive and significant correlation between the level of 
physical exercise and the level of subjective well-being 
across all dimensions.20 As previously indicated, engag-
ing in resistance exercises before aerobic activities can en-
hance women’s body image associated with beauty scores. 
This study supports the notion that participating in resis-
tance exercises allows women to boost their body image, 
which is associated with beauty scores. Nonetheless, the 
specific impact could differ based on the kind of exercises 
performed. Collectively, the current results suggest that the 
psychological effects of physical exercise interventions on 
women are complex and determined by multiple factors. 
Future studies should expand on our findings to further the 
understanding of gender and well-being in the context of 
physical training interventions. Furthermore, understand-
ing the roles of various biological, individual, and environ-
mental factors on differences in subjective well-being is 
crucial. Notably, although various factors influence gender 
differences in subjective well-being, the present study’s 
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satisfaction, and well-being of young adults. However, 
it’s important to note that this study’s limited sample size 
(N.=41) may restrict its generalizability, and its findings 
may be confined to specific ethnic groups because the par-
ticipants are university students.
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aerobic training can improve cardiovascular fitness and 
reduce body fat. A potential explanation for this phenom-
enon is the widely recognized positive effects of exercise 
on overall mood and emotional states,59 such as the percep-
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