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Physical activity motivations and 
psychological well-being among 
university students: a canonical 
correlation analysis
Tao Zhong *

College of Sport and Health, Henan Normal University, Xinxiang, China

With increasing concern about mental health issues and active lifestyles among 
university students, understanding the interplay between different physical activity 
motivations and various dimensions of psychological well-being is important. The 
present study aims to explore the canonical relationship between physical activity 
motivations based on self-determination theory and psychological well-being 
according to Ryff’s model in university students. Nine hundred and sixty-six Chinese 
university students participated in this study. A canonical correlation analysis 
was conducted using six variables of motivations as predictors of six variables of 
psychological well-being. The canonical correlation analysis yielded two canonical 
functions. The first canonical function, which was primary, indicated that intrinsic 
motivation, integrated regulation, identified regulation, and introjected regulation 
contributed the most to psychological well-being. The second canonical function 
indicated that a decrease in external motivation and amotivation accounted for an 
increase in personal growth. This study underscores the importance of elucidating 
the underlying motivations driving physical activity behaviors in order to enhance 
psychological well-being in this population.
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1 Introduction

University students are a population at high risk for mental health issues (1). They are 
transitioning from adolescence to adulthood, which is characterized by significant changes 
and challenges, including increased responsibilities, stressors, and the need to navigate various 
life domains (2). Hence, university students may experience higher levels of stress, anxiety, and 
depression during this period. The results of the WHO World Mental Health Surveys 
International College Student Project indicated that the 12-month prevalence rates of major 
depressive disorder and generalized anxiety disorder were 18.5 and 16.7% (3). In a meta-
analytic study, the pooled prevalence of depression was found to be 25%, while the pooled 
prevalence of suicide-related outcomes was determined to be 14% (1). In an investigation 
conducted during the Coronavirus Disease 2019 (COVID-19) pandemic among university 
students, the prevalence of stress, depression, and generalized anxiety symptoms was found 
to be even higher in the sampled population, at 61.3, 40.3, and 30%, respectively (4).

To support psychological well-being of university students, understanding relevant 
correlates is important. Extant literature has shown that an array of factors could affect their 
well-being. For instance, research has found that higher level of neuroticism, as a personality 
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trait, was consistently linked with a lower level of psychological well-
being, whereas traits of extraversion and consciousness demonstrated 
a positive connection with psychological well-being (5). Besides, 
individuals’ internal and external resource factors, including self-
efficacy, resilience, mindfulness, hopeful and optimistic thinking, and 
social support had a positive effect on psychological well-being (6, 7).

Moreover, health-related behaviors, such as physical activity, have 
been identified as critical for impacting the psychological well-being 
of university students (8). While physical activity is known to play a 
crucial role in psychological well-being, the extent of physical activity 
engagement among university students varies. Research indicates that 
while some students adhere to recommended physical activity levels, 
others engage in minimal or no physical activity (9, 10). Moreover, 
although physical activity behavior itself is important, it is also critical 
to consider the underlying motivations driving physical activity 
behavior, and analyze how these motivations may relate to 
psychological well-being among university students. In this regard, 
self-determination theory, as an important contemporary motivation 
theory (11), could be a useful framework for exploring motivations 
for physical activity.

Self-determination theory proposes that human behavior is 
driven by various types of motivations. Along a continuum of 
internalization and from the most internalized to the least, they are 
intrinsic motivation, integrated regulation, identified regulation, 
introjected regulation, external regulation and amotivation (12). 
Intrinsic motivation, as the most autonomous form of motivation, is 
driven by an interest or enjoyment in the activity itself. Integrated 
regulation is characterized by a sense of congruence between a 
behavior and self. Identified regulation is the next level down on the 
motivation continuum, and it is characterized by a sense of personal 
importance and relevance. Introjected regulation represents 
motivation out of internalized pressures, such as guilt or shame; or to 
improve the ego, feelings of value, or pride. External regulation drives 
behavior out of the purpose of obtaining rewards or avoiding 
punishment (13). Amotivation, as the least self-determined pole of 
motivation continuum, is the absence of motivation. Individuals who 
are amotivated may not have any interest or enjoyment in an activity, 
and may not see any value or purpose in it (14).

In the context of physical activity, some empirical research has 
been conducted on how a single type of motivation could lead to 
different outcomes (15). For instance, in regression models, intrinsic 
motivation has been consistently shown to be  linked to physical 
activity enjoyment, long-term behavioral engagement, positive 
emotional experiences such as excitement, and reduced stress, anxiety, 
and depression (16). While such an approach can be useful, it cannot 
clarify how different motivations function together in effecting 
outcomes. In this regard, the use of canonical correlation analysis can 
extend this idea by investigating the relationship between two groups 
of variables and capturing higher-dimensional relationships between 
group variables (17).

Another point to note is that when testing the associations, well-
being is often assessed as a single construct, such as satisfaction with 
life or positive affect (18). In this regard, Ryff has proposed a 
comprehensive model to capture the rich and nuanced meanings of 
well-being (19). As a widely used theory in positive psychology, Ryff ’s 
psychological well-being framework comprises six dimensions: self-
acceptance, personal growth, purpose in life, positive relations with 
others, environmental mastery, and autonomy. Self-acceptance 

indicates the acceptance and appreciation of oneself, including one’s 
strengths and imperfections. Personal growth is the pursuit of self-
actualization and the development of new skills, knowledge, and 
perspectives. Purpose in life is the sense that one’s life has direction 
and meaning, and that one’s actions are guided by a sense of purpose. 
Positive relations with others relate to the quality of relationships with 
others. Environmental mastery concerns being effective in one’s daily 
life and being able to adapt to changes. Finally, autonomy refers to the 
ability to make choices and have control over one’s life. These 
dimensions are considered to collectively contribute to an individual’s 
overall psychological well-being (20). As yet, however, it remains 
unclear how different motivations could be connected with different 
aspects of psychological well-being.

Therefore, the present study aims to investigate the relationship 
between physical activity motivations and psychological well-being 
among university students using canonical correlation analysis. By 
elucidating how different motivations for physical activity may 
be related to various aspects of psychological well-being, this study 
seeks to provide valuable insights for promoting well-being and 
mental health in university students.

2 Method

2.1 Participants

The study included 966 Chinese undergraduate students, with 566 
women (58.6%) and 400 men (41.4%), from a large university in 
China. The participants were between 18 and 23 years old, with an 
average age of 19.16 ± 1.11 years. The students came from various 
academic programs, covering areas of natural sciences, engineering, 
social sciences, and humanities. Although the participants’ physical 
activity levels were not directly assessed, they had some physical 
activity experiences, as they attended physical education classes and 
underwent physical fitness examinations every semester. The 
characteristics of the study participants, including age, gender and 
academic backgrounds are presented in Table 1.

2.2 Procedure

An online questionnaire was created on a professional survey 
platform Wen Juan Xing, which is broadly used in China. Subsequently, 
colleagues of the author’s affiliation were contacted for permission to 
administer the survey to students. An invitation pamphlet was sent to 
potential participants, including information about the study and a QR 
code that allowed them to access the survey. Participants were 
informed that their participation was voluntary and anonymous, and 
their response would be kept confidential. Also, they were assured that 
they could withdraw at any time. By clicking on an opt-in button and 
completing the survey, participants indicated their consent to 
participate. Besides, to ensure data integrity, the author used a setting 
in Wen Juan Xing that allowed only one device (such as a mobile 
phone or a computer) to submit a response once. However, there was 
still a possibility that a participant might use more than one device to 
respond to the survey multiple times. Therefore, the author conducted 
a quality check on the data, which did not find any responses that 
could imply they came from the same person. The study was approved 
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by the ethics committee at the author’s institution and was conducted 
in accordance with the Declaration of Helsinki and its 
later amendments.

2.3 Measures

Physical activity motivation. It was assessed with the Sport 
Motivation Scale-6 (SMS-6) (21). The SMS-6 is a self-report measure 
designed to assess six types of motivation in sport based on self-
determination theory. The scale consists of 24 items, with four items 
for each subscale assessing a specific type of motivation. Items are 
rated on a 7-point Likert scale, ranging from 1 (do not correspond at 
all) to 7 (correspond exactly). A sample item reads: “For the excitement 
I feel when I am really involved in the activity.” The scores for each 
subscale are calculated by summing and averaging the ratings for the 
corresponding items. The external validity of the scale was supported 
by its correlations with theoretically related constructs. For example, 
research has investigated the scale’s correlation with psychological 
flow. Flow is a pleasurable experience during physical activity 
participation, and it is a positive mental state characterized by 
complete immersion, energized focus, full involvement, and 
enjoyment (22). It is theorized that individuals who are autonomously 
motivated should be  more likely to experience flow due to their 
stronger sense of personal connection with the activity (23, 24). 
Research has demonstrated that the autonomous forms of physical 
activity motivation, such as intrinsic motivation, were significantly 
positively correlated with psychological flow, whereas external 
regulation and amotivation showed non-significant correlations or 
negative correlations with psychological flow (21), which supports the 
external validity of the scale. Regarding its internal reliability, in the 
current study, the values of internal consistency reliability (Cronbach’s 
α) were 0.890 for intrinsic motivation, 0.914 for integrated regulation, 

862 for identified regulation, 827 for introjected regulation, 760 for 
external regulation, and 0.812 for amotivation.

Psychological well-being. It was assessed with Ryff ’s 42-item 
Psychological Well-being Scale (25). The scale measures six well-being 
dimensions, with each assessed with seven positively or negatively 
worded items. The items are anchored on a 7-point Likert type scale, 
ranging from 1 (strongly agree) to 7 (strongly disagree). In line with 
previous research (26), only positively worded items were used to 
calculate a score for each well-being dimension, and items were 
recoded so that a higher point indicates a higher level of well-being. 
A sample item reads: “Most people see me as loving and affectionate.” 
In terms of the external validity of the scale, past research has included 
theoretically linked measures of happiness, life satisfaction and 
depression to test its external validity. As expected, positive 
associations were found between measures of happiness and life 
satisfaction and psychological well-being dimensions. Conversely, the 
severity of depressive symptoms was negatively associated with 
psychological well-being dimensions (19). Additionally, a negative 
association between the psychological well-being scale and a summary 
measure of psychological distress (the General Health Questionnaire) 
has been reported, which further substantiates the external validity of 
the scale (27). Regarding the internal reliability of the scale, in the 
current study, the values of internal consistency reliability (Cronbach’s 
α) were 0.841 for self-acceptance, 0.876 for personal growth, 0.857 for 
purpose in life, 0.876 for positive relations with others, 0.843 for 
environmental mastery and 0.825 for autonomy.

2.4 Data analysis

Prior to main analysis, descriptive analysis (e.g., mean and 
standard deviation) and bivariate correlation were employed. 
Successively, canonical correlation analysis was conducted to examine 
the relationship between physical activity motivations and 
psychological well-being. It is a multivariate statistical technique that 
evaluates the relationships between two sets of variables, with one set 
serving as the predictor and the other as the criterion (28). In this 
study, physical activity motivations were the predictor set and 
dimensions of psychological well-being were the criterion set. The 
canonical correlation analysis identified the canonical functions that 
best predicted the relationships between the predictor and criterion 
sets (29). The magnitude of the canonical correlations and their 
associated p-values provided an indication of the strength and 
significance of the relationship between physical activity motivations 
and psychological well-being. The canonical loadings, which 
represented the correlation between the original variables and their 
canonical variates, were used to determine the relative importance of 
each predictor variable in defining the canonical function (30). In line 
with previous research recommendations, only canonical functions 
with coefficients exceeding |0.30| were considered meaningful and 
interpreted in this study (31). The analyses were performed in 
SPSS 26.0.

3 Results

The descriptive statistics and bivariate correlation results are 
displayed in Table 2. In terms of the bivariate correlations between 

TABLE 1 Characteristics of the university student participants (N  =  966).

N %

Age

  18 303 31.37

  19 372 38.51

  20 180 18.63

  21 57 5.90

  22+ 54 5.59

Gender

  Male 400 41.41

  Female 566 58.59

Academic backgrounds

  Natural science and 

engineering

408 42.24

  Humanities and social 

science

240 24.84

  Sport and health science 294 30.43

  Missing values 24 2.48
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physical activity motivations and psychological well-being, intrinsic 
motivation, integrated regulation, identified regulation and introjected 
regulation exhibited a comparable strength of positive correlation with 
dimensions of psychological well-being. External motivation was also 
found to be positively correlated with dimensions of psychological 
well-being, albeit to a lesser extent. Amotivation was not significantly 
correlated with psychological well-being, with the exception of a weak 
and negative correlation with personal growth.

In line with the number of study variables in the present study, the 
number of canonical functions that could be generated in the canonical 
correlation analysis was six. Their canonical function coefficients were 
0.469, 0.339, 0.160, 0.093, 0.027, 0.005, and their Wilks’s Lambda values 
were 0.667, 0.855, 0.965, 0.991, 0.999 and 1.000, respectively. The 
canonical function coefficients of the last four functions were markedly 
inferior to the acceptable value of |0.30|, and they accounted for only 
minimal amounts of the variance between physical activity motivations 
and psychological well-being (2.560, 0.865, 0.073, and 0.003%). Hence, 
they were not considered further, and only the first two canonical 
functions were deemed to represent interpretable and meaningful 
canonical associations between physical activity motivations and 
psychological well-being. Specifically, the first canonical function had 
Rc1 = 0.469, Wilks’s Lambda = 0.667, F(36, 4192.068) = 11.257, p < 0.001, 
and the second canonical function had Rc2  = 0.339, Wilks’s 
Lambda = 0.855, F(25, 3549.169) = 6.132, p < 0.001. Table 3 presents the 
canonical loadings for both canonical functions retained from the 
canonical correlation analysis. The first canonical function, which was 
primary, had an eigenvalue of 0.282 and could explain 21.996% of the 
variance between the canonical variates. Besides, it could account for 
67.395% of the variance in physical activity motivations and 79.521% 
of the variance in psychological well-being. An inspection of the 
loadings indicated that strong contributions to the first canonical 
function were made by scores on intrinsic motivation, integrated 
regulation, identified regulation and introjected regulation. External 
regulation had a lower loading and amotivation had a negligible 
loading on the first canonical function. In terms of the contribution of 
set 2 variables (i.e., psychological well-being), strong contributions 
could be observed from self-acceptance, personal growth, purpose in 
life, positive relations with others, environmental mastery, and 
autonomy, with all canonical loadings larger than |0.800|. Purpose in 
life demonstrated the strongest canonical loading. Thus, the results 
showed that increased intrinsic motivation, integrated regulation, 
identified regulation and introjected regulation were positively 
associated with self-acceptance, personal growth, purpose in life, 
positive relations with others, environmental mastery, and autonomy. 
While external regulation was also positively correlated with 
psychological well-being, the strength of this correlation was 
notably smaller.

The second canonical correlation function, which was secondary, 
had an eigenvalue of 0.130 and could explain 11.492% of the variance 
between the canonical variates. Additionally, it could account for 
11.227% of the variance in physical activity motivations and 4.673% 
of the variance in psychological well-being. An inspection of its 
canonical loadings indicated that the main contributors in the first set 
of variables (motivations) to this canonical function were external 
motivation and amotivation, with negative canonical loadings of an 
absolute value larger than |0.30|; among the second set of variables 
(psychological well-being), personal growth emerged as the most 
important contributor, with a canonical loading of 0.485; in the T
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meantime, the rest of the variables had relatively smaller canonical 
loadings (<|0.15|). Thus, the results showed that with the decrease of 
external regulation and amotivation, personal growth would increase.

4 Discussion

The present study aims to investigate the relationship between 
physical activity motivations and psychological well-being among 
university students. The results of the canonical correlation analysis 
revealed two significant canonical functions, which accounted for a 
moderate degree of association between the two sets of variables. The 
first canonical function, which was primary, indicated that intrinsic 
motivation, integrated regulation, identified regulation, and 
introjected regulation were positively associated with psychological 
well-being, as measured by Ryff ’s comprehensive psychological well-
being model. The findings of this study support the self-determination 
theory (32), which proposes that more internalized and self-
determined motivations, such as intrinsic motivation, were positively 
correlated with psychological well-being (33).

Specifically, intrinsic motivation could be positively linked to self-
acceptance by fostering a positive self-view through engaging in 
enjoyable and self-affirming activities (34). University students who 
find joy in their physical activity may thus be more likely to have a 
positive self-image and greater satisfaction with themselves. Regarding 
its association with personal growth, research has suggested that 
engaging in activities that provide personal satisfaction and challenge 
can lead to personal growth (35). Thus, university students who are 
intrinsically motivated to participate in physical activity could be more 
likely to experience enhanced self-development. In addition, intrinsic 
motivation may be positively linked to the psychological well-being 
dimension of purpose in life, as demonstrated in the study. This could 
be explained in that intrinsic motivation which aligns with personal 

interests and values could cultivate a more profound sense of purpose 
and fulfillment, which in turn contributes to a sense of purpose and 
meaning (36, 37).

While intrinsic motivation often focuses on personal 
enjoyment, it may also lead to improved social interactions when 
activities are pursued in group settings or involve social elements 
(38). Engaging in enjoyable physical activity with peers could thus 
potentially strengthen relationships and enhance social support. 
Intrinsic motivation may also be  positively associated with the 
psychological well-being dimension of environmental mastery 
because by pursuing activities that are inherently enjoyable, 
university students would be able to develop skills and competencies 
that enhance their ability to manage their environment effectively; 
and further, mastery in activities could translate to greater 
confidence in handling other aspects of life (39). Finally, in terms 
of the connection between intrinsic motivation and the 
psychological well-being dimension of autonomy, it could be viewed 
that when university students choose physical activity that align 
with their interests and values, they may be  more likely to 
experience a sense of autonomy and control which contributes to 
overall well-being (37, 40).

The above nuanced findings about how more self-determined 
motivation such as intrinsic motivation impacts on different 
dimensions of psychological well-being could benefit the university 
student population by providing valuable insights into targeted 
educational efforts. Based on self-determination theory, creating 
physical activity opportunities that foster basic psychological needs 
fulfillment including autonomy, competence and relatedness are 
important for physical activity behavioral internalization and 
motivation internalization (32, 41). Therefore, universities should 
provide opportunities for enjoyable and fulfilling physical activity that 
can support university students’ psychological well-being.

It should be noted that there is some controversy over introjected 
regulation. Specifically, it has demonstrated both a positive and a 
non-significant relation with adaptive outcomes among studies 
undertaken in Western countries (15). In the present study which 
involved Chinese participants, its positive relation with psychological 
well-being was revealed. This result could also be  observed in 
empirical research conducted among Chinese individuals (42). In 
Chinese culture, collectivism is emphasized over individualism, which 
can lead to a stronger emphasis on social harmony and group cohesion 
(43). This can result in individuals being more likely to engage in 
introjected regulation, as they may feel a strong sense of responsibility 
to maintain social relationships and avoid conflict (44). Therefore, 
culture may have played a role in endorsing and reinforcing this 
motivation among the Chinese participants, which could lead to a 
positive association with well-being.

In addition, external regulation had a lower loading, while 
amotivation had a negligible loading on the first canonical function; 
this suggests that while external regulation may be positively correlated 
with psychological well-being, its strength was smaller. For amotivation, 
it was not significantly associated with psychological well-being. The 
second canonical function, which was secondary, indicated that 
external motivation, amotivation in the first set, and personal growth 
in the second set, were the main contributors. The findings suggest that 
decreased external regulation and amotivation were associated with 
increased personal growth. Taken together, external regulation had a 
positive yet weaker association with psychological well-being in the 

TABLE 3 Canonical loadings of physical activity motivations and 
psychological well-being dimensions.

Canonical loadings

Variables Function 1 Function 2

Types of motivation

Intrinsic motivation −0.942 0.037

Integrated regulation −0.964 −0.142

Identified regulation −0.963 −0.085

Introjected regulation −0.901 −0.200

External regulation −0.698 −0.668

Amotivation 0.041 −0.399

Psychological well-being

Self-acceptance −0.840 −0.149

Personal growth −0.830 0.485

Purpose in life −0.958 0.084

Positive relations with 

others

−0.909 0.122

Environmental mastery −0.937 −0.013

Autonomy −0.869 −0.027

Both canonical functions were significant at p < 0.001.

https://doi.org/10.3389/fpubh.2024.1442632
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhong 10.3389/fpubh.2024.1442632

Frontiers in Public Health 06 frontiersin.org

first canonical function, and a negative association with personal 
growth in the second function. Therefore, as a less internalized and 
self-determined type of motivation, at least it should not be advocated 
in regulating physical activity participation (35).

Besides, amotivation was found to play an insignificant or negative 
role in psychological well-being. Amotivation is a lack of intention, 
motivation or interest, which is often accompanied by a sense of 
disengagement, boredom, and disinterest. Therefore, it could lead to 
decreased psychological well-being (45). Specifically, amotivation may 
undermine the psychological well-being dimension of self-acceptance 
(46). This may be  because university students who experience 
amotivation often feel that their efforts are futile, and such perceptions 
of ineffectiveness in physical activity may negatively impact self-
acceptance as individuals struggle to embrace themselves positively. 
The identified negative association between amotivation and personal 
growth suggests that amotivation may diminish the opportunities for 
personal growth and skill development thereby limiting the potential 
for self-improvement and personal development (36).

Additionally, amotivation could be linked to a diminished sense 
of purpose and meaning, as university students oriented with 
amotivation may lack direction or goals related to physical activity, 
which can affect overall life satisfaction. Amotivation might also lead 
to withdrawal from social activities or interactions, potentially 
weakening social connections and support networks. Furthermore, 
individuals with amotivation might struggle with managing their 
environment effectively due to a lack of engagement and confidence 
in their abilities (47). Finally, amotivation is associated with a 
perceived lack of control or choice in engaging in physical activity, 
which could result in a reduced sense of autonomy and self-direction. 
Given the negative connection of amotivation with various dimensions 
of psychological well-being as discussed above, it is important to 
address barriers to motivation and enhance university students’ 
internalized motivation and behavioral regulation in physical activity, 
as this may help protect their psychological well-being (48).

Findings of the study emphasize the need for physical activity 
programs and interventions to consider the quality of motivation when 
targeting university students. Fostering more internalized motivations, 
such as intrinsic motivation, integrated regulation, and identified 
regulation, may be an effective way to enhance psychological well-being, 
along with promoting long-term engagement in physical activity as 
shown in earlier research (15). By cultivating a sense of enjoyment and 
personal interest in physical activity, as well as connecting it to one’s 
values and identity, interventions can potentially enhance psychological 
well-being and promote long-term engagement in physical activity. This 
is particularly relevant for university students, who are at a critical stage 
of identity formation and may be more receptive to interventions that 
align with their personal values and interests (49).

Notwithstanding the findings, limitations associated with this 
study need to be acknowledged. The study’s cross-sectional design 
limits the ability to establish causality between physical activity 
motivations and psychological well-being. Longitudinal research is 
needed to examine the directionality and long-term effects of these 
relationships in this population. Additionally, the generalizability of the 
findings may be limited by the use of a convenience sample, and future 
research should aim to include more diverse and representative samples.

In conclusion, this study provides valuable insights into the 
connection between physical activity motivations based on self-
determination theory and psychological well-being as per Ryff ’s 

psychological well-being model among university students. The 
significant relationship established through canonical correlation 
analysis highlights the importance of motivational quality in shaping 
psychological well-being in the physical activity context. As a result, 
it is crucial to incorporate these findings into the design of effective 
physical activity interventions for university students to enhance their 
psychological well-being.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the author, without undue reservation.

Ethics statement

The studies involving humans were approved by College of Sport 
and Health, Henan Normal University. The studies were conducted in 
accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study.

Author contributions

TZ: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Project administration, Resources, 
Software, Supervision, Validation, Visualization, Writing – original 
draft, Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Acknowledgments

The author wishes to thank all the participants in the study.

Conflict of interest

The author declares that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

https://doi.org/10.3389/fpubh.2024.1442632
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhong 10.3389/fpubh.2024.1442632

Frontiers in Public Health 07 frontiersin.org

References
 1. Sheldon E, Simmonds-Buckley M, Bone C, Mascarenhas T, Chan N, Wincott M, 

et al. Prevalence and risk factors for mental health problems in university undergraduate 
students: a systematic review with meta-analysis. J Affect Disord. (2021) 287:282–92. doi: 
10.1016/j.jad.2021.03.054

 2. Chan S, Rawana JS. Examining the associations between interpersonal emotion 
regulation and psychosocial adjustment in emerging adulthood. Cogn Ther Res. (2021) 
45:652–62. doi: 10.1007/s10608-020-10185-2

 3. Auerbach RP, Mortier P, Bruffaerts R, Alonso J, Benjet C, Cuijpers P, et al. WHO 
world mental health surveys international college student project: prevalence and 
distribution of mental disorders. J Abnorm Psychol. (2018) 127:623–38. doi: 10.1037/
abn0000362

 4. Ochnik D, Rogowska AM, Kuśnierz C, Jakubiak M, Schütz A, Held MJ, et al. Mental 
health prevalence and predictors among university students in nine countries during 
the COVID-19 pandemic: a cross-national study. Sci Rep. (2021) 11:18644. doi: 10.1038/
s41598-021-97697-3

 5. Anglim J, Horwood S, Smillie LD, Marrero RJ, Wood JK. Predicting psychological 
and subjective well-being from personality: a meta-analysis. Psychol Bull. (2020) 
146:279–323. doi: 10.1037/bul0000226

 6. Rand KL, Shanahan ML, Fischer IC, Fortney SK. Hope and optimism as predictors 
of academic performance and subjective well-being in college students. Learn Individ 
Differ. (2020) 81:101906. doi: 10.1016/j.lindif.2020.101906

 7. He FX, Turnbull B, Kirshbaum MN, Phillips B, Klainin-Yobas P. Assessing stress, 
protective factors and psychological well-being among undergraduate nursing students. 
Nurse Educ Today. (2018) 68:4–12. doi: 10.1016/j.nedt.2018.05.013

 8. Ridner SL, Newton KS, Staten RR, Crawford TN, Hall LA. Predictors of well-being 
among college students. J Am  Coll Heal. (2016) 64:116–24. doi: 
10.1080/07448481.2015.1085057

 9. Irwin JD. The prevalence of physical activity maintenance in a sample of university 
students: a longitudinal study. J Am  Coll Heal. (2007) 56:37–42. doi: 10.3200/
JACH.56.1.37-42

 10. Carballo-Fazanes A, Rico-Díaz J, Barcala-Furelos R, Rey E, Rodríguez-Fernández 
JE, Varela-Casal C, et al. Physical activity habits and determinants, sedentary behaviour 
and lifestyle in university students. Int J Environ Res Public Health. (2020) 17:3272. doi: 
10.3390/ijerph17093272

 11. Ryan RM, Deci EL. Intrinsic and extrinsic motivation from a self-determination 
theory perspective: definitions, theory, practices, and future directions. Contemp Educ 
Psychol. (2020) 61:101860. doi: 10.1016/j.cedpsych.2020.101860

 12. Ryan RM, Deci EL, Vansteenkiste M, Soenens B. Building a science of motivated 
persons: self-determination theory’s empirical approach to human experience and the 
regulation of behavior. Motiv Sci. (2021) 7:97–110. doi: 10.1037/mot0000194

 13. Kilpatrick M, Hebert E, Jacobsen D. Physical activity motivation: a practitioner’s 
guide to self-determination theory. J Phys Educ Recreat Danc. (2002) 73:36–41. doi: 
10.1080/07303084.2002.10607789

 14. Wilson PM, Mack DE, Grattan KP. Understanding motivation for exercise: a self-
determination theory perspective. Can Psychol Can. (2008) 49:250–6. doi: 10.1037/
a0012762

 15. Teixeira PJ, Carraça EV, Markland D, Silva MN, Ryan RM. Exercise, physical 
activity, and self-determination theory: a systematic review. Int J Behav Nutr Phys Act. 
(2012) 9:78. doi: 10.1186/1479-5868-9-78

 16. Antunes R, Rodrigues F, Jacinto M, Amaro N, Matos R, Monteiro D. Exploring the 
relationship across autonomous motivation, affects, and anxiety among gym 
practitioners during the second COVID-19 lockdown. Sci Rep. (2024) 14:7272. doi: 
10.1038/s41598-024-57878-2

 17. Wang H-T, Smallwood J, Mourao-Miranda J, Xia CH, Satterthwaite TD, Bassett 
DS, et al. Finding the needle in a high-dimensional haystack: canonical correlation 
analysis for neuroscientists. NeuroImage. (2020) 216:116745. doi: 10.1016/j.
neuroimage.2020.116745

 18. Vaquero Solis M, Sánchez-Miguel PA, Tapia Serrano MA, Pulido JJ, Iglesias GD. 
Physical activity as a regulatory variable between adolescents’ motivational processes 
and satisfaction with life. Int J Environ Res Public Health. (2019) 16:2765. doi: 10.3390/
ijerph16152765

 19. Ryff CD, Keyes CLM. The structure of psychological well-being revisited. J Pers 
Soc Psychol. (1995) 69:719–27. doi: 10.1037/0022-3514.69.4.719

 20. Van Dierendonck D, Lam H. Interventions to enhance eudaemonic psychological 
well-being: a meta-analytic review with Ryff ’s scales of psychological well-being. Appl 
Psychol Heal Well-Being. (2023) 15:594–610. doi: 10.1111/aphw.12398

 21. Mallett C, Kawabata M, Newcombe P, Otero-Forero A, Jackson S. Sport motivation 
scale-6 (SMS-6): a revised six-factor sport motivation scale. Psychol Sport Exerc. (2007) 
8:600–14. doi: 10.1016/j.psychsport.2006.12.005

 22. Jackman PC, Hawkins RM, Crust L, Swann C. Flow states in exercise: a systematic 
review. Psychol Sport Exerc. (2019) 45:101546. doi: 10.1016/j.psychsport.2019.101546

 23. Rheinberg F, Engeser S. Intrinsic motivation and flow In: J Heckhausen and H 
Heckhausen, editors. Motivation and action. Cham: Springer (2018). 579–622.

 24. Bakker AB, Van Woerkom M. Flow at work: a self-determination perspective. 
Occup Heal Sci. (2017) 1:47–65. doi: 10.1007/s41542-017-0003-3

 25. Ryff CD. Happiness is everything, or is it? Explorations on the meaning of psychological 
well-being. J Pers Soc Psychol. (1989) 57:1069–81. doi: 10.1037/0022-3514.57.6.1069

 26. Abbott RA, Ploubidis GB, Huppert FA, Kuh D, Croudace TJ. An evaluation of the 
precision of measurement of Ryff ’s psychological well-being scales in a population 
sample. Soc Indic Res. (2010) 97:357–73. doi: 10.1007/s11205-009-9506-x

 27. Abbott RA, Ploubidis GB, Huppert FA, Kuh D, Wadsworth MEJ, Croudace TJ. 
Psychometric evaluation and predictive validity of Ryff ’s psychological well-being items 
in a UK birth cohort sample of women. Health Qual Life Outcomes. (2006) 4:1–16. doi: 
10.1186/1477-7525-4-76

 28. Zhuang X, Yang Z, Cordes D. A technical review of canonical correlation analysis for 
neuroscience applications. Hum Brain Mapp. (2020) 41:3807–33. doi: 10.1002/hbm.25090

 29. Sherry A, Lyddon WJ, Henson RK. Adult attachment and developmental 
personality styles: an empirical study. J Couns Dev. (2007) 85:337–48. doi: 
10.1002/j.1556-6678.2007.tb00482.x

 30. Härdle WK, Simar L. Canonical correlation analysis In: WK Härdle and L Simar, 
editors. Applied multivariate statistical analysis (2015). Berlin, Heidelberg: Springer, 443–54.

 31. Wilson PM, Longley K, Muon S, Rodgers WM, Murray TC. Examining the 
contributions of perceived psychological need satisfaction to well-being in exercise. J 
Appl Biobehav Res. (2006) 11:243–64. doi: 10.1111/j.1751-9861.2007.00008.x

 32. Deci EL, Ryan RM. Facilitating optimal motivation and psychological well-being 
across life’s domains. Can Psychol. (2008) 49:14–23. doi: 10.1037/0708-5591.49.1.14

 33. Nunes PM, Proença T, Carozzo-Todaro ME. A systematic review on well-being 
and ill-being in working contexts: contributions of self-determination theory. Pers Rev. 
(2024) 53:375–419. doi: 10.1108/PR-11-2021-0812

 34. Soenens B, Vansteenkiste M. When is identity congruent with the self? A self-
determination theory perspective In: S Schwartz, K Luyckx and V Vignoles, editors. 
Handbook of identity theory and research. New York: Springer (2011). 381–402.

 35. Deci EL, Ryan RM. Self-determination theory: a macrotheory of human motivation, 
development, and health. Can Psychol Can. (2008) 49:182–5. doi: 10.1037/a0012801

 36. Breva A, Galindo MP. Types of motivation and eudemonic well-being as predictors 
of academic outcomes in first-year students: a self-determination theory approach. 
PsyCh J. (2020) 9:609–28. doi: 10.1002/pchj.361

 37. Ryan RM, Huta V, Deci EL. Living well: a self-determination theory perspective 
on eudaimonia. J Happiness Stud. (2008) 9:139–70. doi: 10.1007/s10902-006-9023-4

 38. Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic 
motivation, social development, and well-being. Am Psychol. (2000) 55:68–78. doi: 
10.1037/0003-066X.55.1.68

 39. Skinner EA, Chi U. 1 TL-GEAG. Intrinsic motivation and engagement as “active 
ingredients” in garden-based education: examining models and measures derived from 
self-determination theory. J Environ Educ. (2012) 43:16–36. doi: 
10.1080/00958964.2011.596856

 40. Standage M, Gillison FB, Ntoumanis N, Treasure DC. Predicting students’ physical 
activity and health-related well-being: a prospective cross-domain investigation of 
motivation across school physical education and exercise settings. J Sport Exerc Psychol. 
(2012) 34:37–60. doi: 10.1123/jsep.34.1.37

 41. Milyavskaya M, Koestner R. Psychological needs, motivation, and well-being: a 
test of self-determination theory across multiple domains. Pers Individ Dif. (2011) 
50:387–91. doi: 10.1016/j.paid.2010.10.029

 42. Liu JD, Chung P-K, Zhang C-Q, Si G. Chinese-translated behavioral regulation in 
exercise questionnaire-2: evidence from university students in the mainland and Hong 
Kong of China. J Sport Heal Sci. (2015) 4:228–34. doi: 10.1016/j.jshs.2014.03.017

 43. Delhey J, Boehnke K, Dragolov G, Ignácz ZS, Larsen M, Lorenz J, et al. Social 
cohesion and its correlates: a comparison of Western and Asian societies. Comp Sociol. 
(2018) 17:426–55. doi: 10.1163/15691330-12341468

 44. Walker GJ. Culture, self-construal, and leisure motivations. Leis Sci. (2009) 
31:347–63. doi: 10.1080/01490400902988291

 45. Howard JL, Bureau JS, Guay F, Chong JXY, Ryan RM. Student motivation and 
associated outcomes: a meta-analysis from self-determination theory. Perspect Psychol 
Sci. (2021) 16:1300–23. doi: 10.1177/1745691620966789

 46. Kotera Y, Maybury S, Liu G, Colman R, Lieu J, Dosedlová J. Mental well-being of 
Czech university students: academic motivation, self-compassion, and self-criticism. 
Healthcare. (2022) 10:2135. doi: 10.3390/healthcare10112135

 47. Jung JY. Amotivation and indecision in the decision-making processes associated 
with university entry. Res High Educ. (2013) 54:115–36. doi: 10.1007/s11162-012-9267-2

 48. Cheon SH, Reeve J. A classroom-based intervention to help teachers decrease 
students’ amotivation. Contemp Educ Psychol. (2015) 40:99–111. doi: 10.1016/j.
cedpsych.2014.06.004

 49. La Guardia JG. Developing who I am: a self-determination theory approach to the 
establishment of healthy identities. Educ Psychol. (2009) 44:90–104. doi: 
10.1080/00461520902832350

https://doi.org/10.3389/fpubh.2024.1442632
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.jad.2021.03.054
https://doi.org/10.1007/s10608-020-10185-2
https://doi.org/10.1037/abn0000362
https://doi.org/10.1037/abn0000362
https://doi.org/10.1038/s41598-021-97697-3
https://doi.org/10.1038/s41598-021-97697-3
https://doi.org/10.1037/bul0000226
https://doi.org/10.1016/j.lindif.2020.101906
https://doi.org/10.1016/j.nedt.2018.05.013
https://doi.org/10.1080/07448481.2015.1085057
https://doi.org/10.3200/JACH.56.1.37-42
https://doi.org/10.3200/JACH.56.1.37-42
https://doi.org/10.3390/ijerph17093272
https://doi.org/10.1016/j.cedpsych.2020.101860
https://doi.org/10.1037/mot0000194
https://doi.org/10.1080/07303084.2002.10607789
https://doi.org/10.1037/a0012762
https://doi.org/10.1037/a0012762
https://doi.org/10.1186/1479-5868-9-78
https://doi.org/10.1038/s41598-024-57878-2
https://doi.org/10.1016/j.neuroimage.2020.116745
https://doi.org/10.1016/j.neuroimage.2020.116745
https://doi.org/10.3390/ijerph16152765
https://doi.org/10.3390/ijerph16152765
https://doi.org/10.1037/0022-3514.69.4.719
https://doi.org/10.1111/aphw.12398
https://doi.org/10.1016/j.psychsport.2006.12.005
https://doi.org/10.1016/j.psychsport.2019.101546
https://doi.org/10.1007/s41542-017-0003-3
https://doi.org/10.1037/0022-3514.57.6.1069
https://doi.org/10.1007/s11205-009-9506-x
https://doi.org/10.1186/1477-7525-4-76
https://doi.org/10.1002/hbm.25090
https://doi.org/10.1002/j.1556-6678.2007.tb00482.x
https://doi.org/10.1111/j.1751-9861.2007.00008.x
https://doi.org/10.1037/0708-5591.49.1.14
https://doi.org/10.1108/PR-11-2021-0812
https://doi.org/10.1037/a0012801
https://doi.org/10.1002/pchj.361
https://doi.org/10.1007/s10902-006-9023-4
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1080/00958964.2011.596856
https://doi.org/10.1123/jsep.34.1.37
https://doi.org/10.1016/j.paid.2010.10.029
https://doi.org/10.1016/j.jshs.2014.03.017
https://doi.org/10.1163/15691330-12341468
https://doi.org/10.1080/01490400902988291
https://doi.org/10.1177/1745691620966789
https://doi.org/10.3390/healthcare10112135
https://doi.org/10.1007/s11162-012-9267-2
https://doi.org/10.1016/j.cedpsych.2014.06.004
https://doi.org/10.1016/j.cedpsych.2014.06.004
https://doi.org/10.1080/00461520902832350

	Physical activity motivations and psychological well-being among university students: a canonical correlation analysis
	1 Introduction
	2 Method
	2.1 Participants
	2.2 Procedure
	2.3 Measures
	2.4 Data analysis

	3 Results
	4 Discussion

	References

