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Abstract
Childhood and adolescence are pivotal developmental stages for psychological 
health. An understanding of psychological mechanisms related to well-being is 
important for promoting positive life outcomes for youth. Research generally shows 
that the basic psychological need for autonomy is significantly associated with 
well-being. To examine the magnitude and sources of variation in this relationship, 
we conducted a meta-analysis of 90 reports to analyze the average effect of auton-
omy need satisfaction (ANS) and frustration (ANF) on indicators of psychological 
well- and ill-being for K-12 (Kindergarten to 12th grade) youth. Results indicated 
that ANS was positively associated with psychological well-being and negatively 
associated with psychological ill-being among youth. Further, ANF was negatively 
associated with psychological well-being and positively associated with psychologi-
cal ill-being. Moderator analyses indicated that the association between ANS and 
well-being was stronger for studies conducted with children and adolescents in East 
Asian countries compared to studies conducted in the USA, Canada, or Northern 
Europe when controlling for publication status and measurement reliability. Results 
also showed that the average correlation between ANS and well-being was stronger 
for studies located in more collectivistic countries compared to individualistic coun-
tries when controlling for publication status and measurement reliability. The rela-
tionship between ANS and ill-being was stronger for studies conducted in the USA 
and Canada compared to East Asian and European contexts. Together, results sug-
gest that autonomy satisfaction is related to the well- and ill-being of youth across 
cultural contexts, but that there is cultural variation in the association between expe-
riences of autonomy and well-being.
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The transition from childhood to adolescence and young adulthood is characterized 
by significant developmental changes. Throughout this phase, young individuals 
are vulnerable to shifts in their psychological well-being, which can unfortunately 
include the emergence of mental health issues. A recent meta-analysis with over 
700,000 participants found that, worldwide, the average onset of mental health dis-
orders is 14.5 years old (Solmi et al., 2021). Research also suggests that early expe-
riences of well- and ill-being are significantly associated with well- and ill-being 
outcomes in later adulthood (Hoyt et  al., 2012). That is, experiences of well- and 
ill-being during childhood and adolescence may have profound impacts on lifelong 
trajectories.

Numerous environmental factors, such as family and community support, peer 
relationships, and access to healthcare, significantly influence youth’s well-being 
(Avedissian & Alayan, 2021). These many environmental factors are interconnected 
in their influence on the psychological mechanisms that ultimately mold an individu-
al’s state of psychological well- and ill-being. This meta-analysis seeks to investigate 
the extent to which the psychological mechanisms of autonomy need satisfaction 
(ANS) and frustration (ANF) are related to well- and ill-being outcomes for K-12 
(Kindergarten to 12th grade) youth. The need for autonomy, as posited by self-deter-
mination theory (SDT), represents a fundamental psychological nutrient defined by 
experiences of being the origin of one’s behaviors (Ryan & Deci, 2000a). Investigat-
ing the relationship between experiencing ANS and ANF with well- and ill-being 
can strengthen our understanding of the underlying drivers of mental health, ena-
bling more targeted interventions and support systems to promote well-being among 
young individuals. Further, understanding the magnitude and sources of variation 
between ANS or ANF and well(ill)-being outcomes during this pivotal phase of 
life can offer crucial insights into the psychological well-being of young individu-
als, while also shedding light on potential sources of maladaptive outcomes, such as 
mental health disorders. Therefore, the overarching questions of this research syn-
thesis were (1) to what extent are ANS and ANF related to psychological well(ill)-
being among youth and (2) to what extent do those relationships vary depending on 
characteristics of the setting, sample, methods, predictor, and outcomes?

Self‑Determination Theory and Basic Psychological Need Satisfaction

Self-determination theory (SDT) proposes that individuals have three basic psycho-
logical needs of autonomy (i.e., experiences of volition), competence (i.e., experi-
ences of adequacy), and relatedness (i.e., experiences of belonging) (Ryan & Deci, 
2000a). These three needs are defined as essential nutrients to one’s growth, act-
ing as important psychological mechanisms that, when satisfied, influence numer-
ous life outcomes such as well- and ill-being, performance, and motivation (Ryan 
& Deci, 2000b; Vansteenkiste et al., 2020). Just as satisfaction of one’s needs sup-
ports optimal functioning, experiences of psychological need frustration are posited 
to lead to a variety of suboptimal outcomes such as problem behaviors and mental 
illness (Ryan & Deci, 2000a; Vansteenkiste & Ryan, 2013). Low need satisfaction 
differs from need frustration, in that need frustration has the potential to provoke 



Educational Psychology Review          (2024) 36:127  Page 3 of 32   127 

negative outcomes, whereas low need satisfaction may only elicit decreased positive 
outcomes (Vansteenkiste & Ryan, 2013). Researchers who use SDT as a theoretical 
framework often measure both need satisfaction and frustration to account for these 
different effects on positive and negative life outcomes. Ryan and Deci (2000b) 
argue that satisfaction of these needs is important across developmental periods and 
cultural contexts. Although one’s environment and means to satisfy the needs may 
differ across contexts and cultures, the importance of need satisfaction for positive 
outcomes remains salient.

ANS and ANF differ from autonomy support, which is defined as the extent to 
which one’s environment provides opportunities for autonomous behavior (Patall 
& Zambrano, 2019). While certainly related, perceptions of autonomy support cap-
ture elements of the environment that may nurture or thwart one’s experiences of 
autonomy, rather than the psychological experience of feeling as though one’s need 
for autonomy is met or thwarted. In the present study, we examined the effect of 
ANS and ANF on outcomes, rather than autonomy support, due to the psychological 
proximity of ANS and ANF to well- and ill-being. Further, ANS and ANF constitute 
potential psychological mechanisms that may provide explanation for children’s and 
adolescents’ states of psychological well- or ill-being.

Autonomy and Well(Ill)‑Being

There is much existing evidence to support a significant relationship between ANS 
and ANF with well(ill)-being among K-12 youth. Specifically, much of the present 
research supports a positive relationship between ANS and well-being and a nega-
tive relationship between ANS and ill-being. These results appear consistent across 
cultural contexts and setting domains. For instance, studies in sport domains sug-
gest that ANS is negatively associated with ill-being outcomes, such as athlete 
burnout, and positively associated with well-being outcomes, such as self-esteem, 
across samples from the USA, France, and Singapore (Amorose et al., 2009; Isoard-
Gautheur et al., 2012; Li et al., 2017). This negative relationship between ANS and 
burnout is also evident in academic domains across samples from the UK, China, 
and Taiwan (Earl et  al., 2019; Shih, 2015; Zhou et  al., 2020). Similarly, evidence 
largely supports a positive relationship between ANF and ill-being and a negative 
relationship between ANF with well-being. Research with samples of students from 
Belgium, the UK, Portugal, Spain, and China also suggests that ANF is positively 
associated with outcomes such as burnout, negative affect, depression, and general 
ill-being (Bartholomew et al., 2011; Cordeiro et al., 2016; Liu & Chung, 2018; Rod-
ríguez-Meirinhos et al., 2020; Vandenkerckhove et al., 2019).

Although the relationships between ANS and ANF with well(ill)-being outcomes 
are generally significant and in the expected direction, some studies show differing 
results. For instance, one study conducted with middle school Australian students 
found a significant positive association between ANS and negative affect (r = 0.13) 
(Garn et al., 2012). They also found a negative association between ANS and posi-
tive affect (r =  − 0.03), although this correlation was not significant. Similarly, Quin-
lan et al. (2015) found a significant positive correlation between ANS and negative 
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affect (r = 0.07) among a sample of students in New Zealand. Overall, the magnitude 
of these correlation coefficients suggests weak relationships, meaning these results 
may be spurious and should be interpreted with caution.

Research also generally supports a dual process model to explain the relation-
ships between need satisfaction, need frustration, and outcomes (Jang et al., 2016). 
The dual process model defines need satisfaction and need frustration as distinct 
processes, with experiences of need satisfaction primarily leading to more optimal 
outcomes and experiences of need frustration primarily leading to non-optimal out-
comes (Jang et al., 2016; Vansteenkiste & Ryan, 2013. Thus, for this meta-analysis, 
we expected to find a pattern of results consistent with the dual process model of 
motivation. That is, we expected that the average effect between ANS and well-
being would be stronger than the average effect between ANS and ill-being. Simi-
larly, we expected the average effect between ANF and ill-being to be stronger than 
the average effect between ANF and well-being.

The large body of existing research that examines the relationships between ANS 
and ANF with well- and ill-being prompts us to synthesize current evidence and 
examine the magnitude of these relationships. Further, while the direction of rela-
tionships is generally consistent, there is a need for identifying potential character-
istics of the sample and setting that may impact the strength of these relationships.

Autonomy and the Cultural Context

While SDT theorists acknowledge that psychological needs may be emphasized, 
supported, and valued differently between cultures, they also assert that these cul-
tural variations do not change the overall positive impact of need satisfaction or 
the negative impact of need frustration on subsequent life outcomes (Ryan & Deci, 
2000b). Instead, SDT claims that psychological needs are universally important for 
life outcomes (Ryan & Deci, 2000b). Some researchers have critiqued this perspec-
tive, asserting that autonomy is a culturally laden construct (Markus et al., 1996). 
Critics assert that the need for autonomy is a Western and individualistic phenom-
enon that may be emphasized less in Eastern collectivist cultures (Markus et  al., 
1996). Given these contentions in the field, we review four competing hypotheses 
regarding the role of culture in psychological needs and outcomes including a strict 
universalist perspective (Ryan & Deci, 2000b), a compensatory perspective (Lee 
et al., 2023; Gewirtz & Baer, 1958), a cultural matching perspective (Schüler et al., 
2013), and a strict cultural relativist perspective (Markus & Kitayama, 1991). These 
four viewpoints represent a continuum from strict universalist to strict cultural 
relativist.

A strict universalist perspective asserts that there is no cultural variation in 
the effects of the psychological needs (Ryan & Deci, 2000b). Some research sup-
ports the strict universalist perspective, showing that the relationship between 
autonomy and outcomes does not significantly vary based on cultural context 
(Chen et al., 2015; Church et al., 2013; Walker et al., 2020; Yu et al., 2018). For 
instance, Chen et al.’s (2015) study on the relation between autonomy and well-
being across four countries suggested that autonomy satisfaction was significantly 
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positively associated with well-being regardless of the cultural context. That is, 
neither the country, adolescents’ desire for autonomy, nor value for the need for 
autonomy moderated the relationship between autonomy need satisfaction and 
well-being across adolescent and university student samples from the USA, Bel-
gium, China, and Peru.

From a compensatory view, culture influences the extent to which needs are con-
sistently versus inconsistently satisfied, much like how satiation and deprivation 
affect people’s sensitivity to rewards and punishment (Lee et al., 2023; Gewirtz & 
Baer, 1958; Raynor & Epstein, 2003). That is, if autonomy is not consistently satis-
fied in one’s cultural context, there may be stronger associations between autonomy 
satisfaction with outcomes compared to those in cultural contexts where autonomy 
is consistently satisfied in order to counteract, or compensate, for inconsistent auton-
omy satisfaction. Similarly, there may be weaker associations between autonomy 
frustration and outcomes for those in cultural contexts where autonomy is consist-
ently frustrated compared to those in cultural contexts where autonomy is not con-
sistently frustrated. The maladaptive function of ANF may be weakened when an 
individual is consistently exposed to ANF to counteract the consequences of such an 
environment. This perspective is aligned with literature on rewards and deprivation/
satiation, which suggests frequent deprivation of phenomena can enhance its impact 
once experienced (Gewirtz & Baer, 1958).

In line with this perspective, one study showed that there was a stronger relation-
ship between ANS and academic engagement for Latino students, a typically col-
lectivist-oriented group, than for white students, a typically individualistic-oriented 
group (Lee et al., 2023). These findings may suggest that when autonomy is less con-
sistently supported through one’s cultural context (i.e., autonomy in collectivist cul-
tures), autonomy satisfaction is more strongly associated with outcomes than needs 
that are more consistently supported in the broader cultural context (i.e., relatedness 
in collectivist cultures). While the overall positive association between autonomy 
and engagement remained significant across Latino and white student groups, the 
strength of this association appeared to be culturally bound. Other research shows a 
significant relationship between experiences of autonomy frustration with individ-
ual’s desire to experience autonomy (Sheldon & Gunz, 2009). Sheldon and Gunz 
(2009) also found that changes in ANF predicted changes in the desire to experience 
autonomy. This evidence may suggest that when one feels their need for autonomy 
is consistently frustrated, they may seek out experiences of autonomy. Experiences 
of continued autonomy frustration may become less salient and impactful to an 
individual, as they compensate for such experiences by seeking out autonomy satis-
faction. More research is needed to examine whether the compensatory hypothesis 
can be used to understand how culture may impact the relationships between auton-
omy need frustration and outcomes. There is also limited research that examines 
cross-cultural differences in the association between autonomy and well(ill)-being 
outcomes for youth and young adults to corroborate the compensatory hypothesis. 
Much of the present evidence suggests that there is a positive relationship between 
autonomy and well-being for youth, with only a few studies showing a null rela-
tionship (Demirbaş-Çelik & Keklik, 2019; Zhong et  al., 2020). That is, research 
largely supports the notion that ANS and ANF are significantly related to well- and 
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ill-being outcomes across cultural contexts, although the sources of variation in the 
magnitude of this relationship remain less well examined.

From a cultural matching view, psychological needs are more strongly related to 
outcomes when the need is embedded in the broader cultural context (Schuler et al., 
Schüler et al., 2013). From this perspective, there are stronger associations between 
autonomy and outcomes for those in individualistic cultural communities than those 
in collectivist cultural communities. Although autonomy is significantly related to 
outcomes across cultural contexts, the strength of this relationship would depend on 
the extent to which autonomy is embedded in the cultural context. Some research 
supports this perspective, with findings that show a stronger relationship between 
experiences of freedom and life satisfaction for participants located in more indi-
vidualistic compared to collectivist contexts across 39 countries worldwide (Oishi 
et al., 1999). While the direction of the relationships remained the same across cul-
tural context, the strength of the relationships varied by cultural context. Although 
the conceptualization of autonomy in this study differs from that of ANS as pro-
posed by SDT, this finding supports the notion that the strength of the association 
between autonomy and well-being may be culturally bound and related to the extent 
to which one’s culture emphasizes a specific psychological need.

Finally, a strict cultural relativist hypothesis defines psychological needs as 
culturally bound (Markus & Kitayama, 1991; Markus et  al., 1996). Aligned with 
the cultural matching perspective, cultural relativists believe that individuals ben-
efit most when needs aligned with one’s cultural context are supported and satis-
fied (Markus et  al., 1996). A strict cultural relativist perspective asserts that psy-
chological needs are entirely contextually specific, and not generalizable to multiple 
contexts. One study found that competence and relatedness need satisfaction were 
significantly negatively associated with depressive symptoms for Chinese children, 
but autonomy was not significantly related (Zhong et al., 2020). The authors used a 
cultural relativist framework to explain these results, by describing the importance 
of interpersonal relationships (i.e., relatedness) and academic success (i.e., compe-
tence) in Chinese culture. On the other hand, autonomy is less central to Chinese 
culture, which may explain the lack of relationship between autonomy need satisfac-
tion and depressive symptoms.

In response to culturally focused critiques, SDT researchers have suggested some 
of the theoretical debate may be a result of conflicting definitions of autonomy. Spe-
cifically, SDT researchers claim that while a strong emphasis on independence may 
be culturally bound to individualistic cultural contexts, autonomy defined as one’s 
endorsement of their own behavior does not conflict with collectivist cultures (Soen-
ens et  al., 2007). That is, an individual can act with a sense of volition to serve 
collectivist or individualistic goals. These researchers claim that a sense of endorse-
ment over one’s own behavior should not be conflated with autonomy as defined 
by acting in isolation. When autonomy is defined by endorsement rather than inde-
pendence, consistent universal benefits of satisfaction and costs of frustration are 
expected. Similarly, scholars assert that autonomy satisfaction is also conceptually 
different from independent choice. Some research shows evidence for cultural varia-
tion in the relationships between experiences of independent choosing with motiva-
tion and performance (Iyengar & Lepper, 1999). These researchers found a stronger 
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relationship between independent choosing with outcomes for white Americans 
compared to their Asian American peers. While independent choosing is related 
to experiences of autonomy, experiences of choice alone do not fully define auton-
omy need satisfaction according to SDT. For this reason, we excluded studies that 
only measured autonomy need satisfaction in terms of opportunities for choice. We 
did not find enough variation in the definition of ANS and ANF for studies that 
linked autonomy with well(ill)-being for youth, so we could not examine the extent 
to which variations in definition affected the relationships between autonomy and 
outcomes.

Other Moderators of the Relationships Between Autonomy 
and Well(Ill)‑Being

The present meta-analysis sought to explore other potential moderators that may 
impact the direction and strength of the relationships between autonomy and 
well(ill)-being. Confirmatory and exploratory hypotheses regarding these potential 
moderators are discussed.

First, we expected that some other characteristics of the sample may account 
for some variation in our analyses. For instance, one’s gender may moderate the 
strength of the relationship between ANS and ANF with outcomes. The socializa-
tion of autonomy may vary between males and females, and thus, autonomy may 
be internalized differently across genders (Robinson & Biringen, 1995). More spe-
cifically, males are often socialized to be independent or agentic, whereas females 
are often socialized to be interdependent or communal. Given gendered stereotypes 
about the degree to which men are expected to behave independently and agentically 
compared to women and the extent to which males and females may be differentially 
supported throughout childhood and adolescence, it is possible that there are also 
gendered differences in the relationships between experiencing a sense of autonomy 
and outcomes. We initially predicted that ANS and ANF would be more strongly 
associated with well(ill)-being outcomes for males than females, particularly when 
autonomy is defined as independence. Conversely, when ANS or ANF are defined 
in line with SDT, we may expect no variation by gender. However, since we did not 
retrieve enough studies to examine whether the definition of autonomy (independ-
ence vs. SDT) moderated the proposed relationships, we did not expect to find dif-
ferences based on gender.

One’s age may also influence the strength of the relationship between ANS/ANF 
and well(ill)-being outcomes, as autonomy tends to become more salient across 
one’s lifespan (Deci & Ryan, 2013). Adolescence is marked by a pronounced desire 
for autonomy compared to childhood, as individuals transition from childhood into 
adulthood (Beyers et al., 2024). During this phase, adolescents strive to behave in 
increasingly volitional ways as they grapple with the emerging complexities of phys-
ical and psychological changes (Beyers et al., 2024). Further, instances of autonomy 
satisfaction are critical for adolescents’ identity development as they begin to navi-
gate new roles and definitions of self (Assor, 2012). Consequently, the fulfillment of 
autonomy is likely to be salient during this developmental stage when compared to 
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younger children. Conversely, younger children rely more heavily on guidance from 
adults, are exposed to more structured environments than adolescents, and engage 
in less volitional behaviors. Therefore, autonomy-related demands are likely made 
less salient for younger children compared to adolescents. From this perspective, we 
may expect the relationship between autonomy and outcomes to be stronger for ado-
lescents compared to younger children, due to increases in volitional autonomy as 
children develop. In contrast, we may find that autonomy is more strongly related 
to outcomes for children compared to adolescence since autonomy may be less con-
sistently satisfied during this developmental stage, thus making them more salient. 
Finally, in line with the universal perspective proposed by SDT, we may expect no 
differences in the relationship between autonomy and outcomes based on age, since 
autonomy is proposed as universally important for positive outcomes across con-
texts. In this study, we examined whether students’ grade level and age moderated 
the relationship between autonomy and outcomes to examine the validity of these 
three predictions.

Beyond the above four theoretically driven predictor and sample characteristics, 
that is, the cultural context or country, definition of autonomy, sample gender, and 
sample school level or age, we also examined the study setting domain as an explor-
atory moderator, though a theoretical rationale for expecting differences was lim-
ited. More explicitly, we explored whether there would be differences in the average 
effects between autonomy and well(ill)-being outcomes based on whether the study 
was conducted in academic or athletic domains. We expected that there may be dif-
ferences in the average effects across these domains due to the amount of time spent 
in and contextual saliency of school compared to athletic settings for K-12 youth.

Finally, the reliability of measures and publication status were included as covar-
iates in our models to examine the impact of research quality on the relationship 
between autonomy and outcomes. We expected that the more reliable the ANS, 
ANF, and outcome measurements were, the more we may attribute statistical signifi-
cance to the relationship between these variables rather than to measurement error. 
Publication bias arises from the selective reporting of research findings based on 
their statistical significance. By investigating publication bias as a potential modera-
tor, we were able to discern the extent to which the observed effect sizes were influ-
enced by selective reporting of significant results.

Past Research Syntheses

Given contention in the field around the universality of autonomy for well- and ill-
being outcomes, researchers have examined cultural variation of the effect of auton-
omy satisfaction on subjective well-being for US and East Asian participants. Yu 
et al. (2018) conducted a meta-analysis that included 27 studies with 36 independent 
samples that measured subjective well-being in terms of affect and/or satisfaction 
with life. Of the included studies, 6 were comprised of K-12 participants, while most 
studies included participants who were older than 17. Results from this meta-analy-
sis revealed that autonomy need satisfaction was positively correlated with subjec-
tive well-being across studies. This effect did not significantly differ between US 
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and East Asian samples. The present meta-analysis extends this work by examining 
relationships between autonomy satisfaction and frustration with measures of both 
well- and ill-being. Our inclusion criteria for well-being extend beyond affect and 
satisfaction with life to include vitality, self-esteem, happiness, and quality of life. 
We also included studies with indicators of ill-being such as depression, anxiety, 
stress, and burnout. Further, our focus on K-12 participants allowed us to explore 
the developmental relevance of autonomy for developing children and adolescents. 
Including participants’ school level as a moderator also allowed us to disentangle 
potential developmental differences. The present meta-analysis also extends Yu 
et al.’s work by including studies from any cultural context, allowing us to further 
examine cultural variation among the proposed relationships.

Another meta-analysis conducted in 2020 identified 10 studies that reported sta-
tistical tests of the relationship between autonomy satisfaction and well- and ill-
being among elderly populations (ages greater than 50) (Tang et al., 2021). Over-
all, results revealed significant positive correlations between autonomy and overall 
well-being, positive affect, vitality, and psychological adjustment. Further, this 
study showed that autonomy satisfaction was negatively correlated with apathy and 
depressive symptoms. However, in line with the dual process model, a few studies 
reported no significant correlations between autonomy satisfaction and relevant ill-
being outcomes. Findings from this meta-analysis generally corroborate our predic-
tion that autonomy satisfaction would be positively associated with well-being out-
comes and negatively associated with ill-being outcomes. The present study extends 
this work to examine these effects among children and adolescents worldwide.

Need for a New Research Synthesis

This meta-analysis synthesized current evidence to determine the magnitude and 
direction of the relationships between autonomy and well(ill)-being for K-12 
participants. Because childhood and adolescence are particularly vulnerable and 
developmentally important periods, findings will contribute to our understand-
ing of best practices to support healthy development. Further, the inclusion of 
samples in any country will help clarify the universality of the importance of 
autonomy for well- and ill-being outcomes. The current meta-analytic investi-
gation assessed potential sources of variation to further illuminate how nuances 
related to the study setting, sample, and design impacted the proposed relation-
ships. The scope of the present meta-analysis builds upon previous meta-analyses 
with broader inclusion criteria related to the study setting, sample, and theoretical 
considerations (Yu et  al., 2018). The current meta-analysis aims to expand on 
prior work by comprehensively answering the following research questions:

1. What does the cumulative correlational evidence suggest regarding the magnitude 
and direction of the relationship between autonomy need satisfaction/frustration 
and psychological well(ill)-being among children and adolescents?
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2. To what extent do the relationships between autonomy need satisfaction/frus-
tration and outcomes vary depending on characteristics of the setting, sample, 
methods, predictor, and outcomes?

We expected that ANS would have an overall positive relation with well-
being and a negative relation with ill-being. Further, we expected that   ANF 
would have an overall positive relation with ill-being and a negative relation 
with well-being. In line with the dual process model, we expected that the aver-
age association between ANS and well-being would be stronger than the associ-
ation between ANS and ill-being. Similarly, we expected the average association 
between ANF and ill-being to be stronger than the association between ANF and 
well-being. Given our discussion of potential sources of variation, we expected 
that these proposed relationships would be stronger for studies whose measure-
ment of autonomy was reliable, for published work, and for studies located in 
academic domains. We were not able to test for differences in the relationship 
between autonomy and outcomes based on the definition of autonomy due to 
insufficient data. For gender, we did not expect differences due to the lack of 
variation in the definition of autonomy. We proposed three competing hypothe-
ses (context matching, compensatory, and universalist) regarding the role of stu-
dents’ age or school level in moderating the relationship between autonomy and 
outcomes after considering how need saliency may connect with age and explain 
variation in correlations. From a context matching perspective, we may expect 
that autonomy is more strongly related to outcomes for adolescents compared 
to children due to increased salience and opportunities for autonomy during this 
developmental period compared to childhood. Conversely, from a compensatory 
perspective, autonomy may be more strongly related to outcomes for children 
compared to adolescents due to autonomy being less consistently satisfied during 
childhood. Or, from a universalist perspective, we may expect that age doesn’t 
moderate the relationships between autonomy and outcomes. Finally, we pro-
posed four hypotheses for the moderation of cultural context on the relationship 
between autonomy and well(ill)-being. From a strict universalist perspective, we 
would expect no significant moderation by cultural context. From a strict cul-
tural relativist perspective, we would expect variation in the strength and signifi-
cance of the relationship based on one’s cultural context. From a compensatory 
perspective, we would expect a stronger relationship between autonomy need 
satisfaction and a weaker relationship between autonomy frustration with out-
comes for those in collectivist cultural contexts, but still significant relationships 
between autonomy and outcomes in expected directions across cultural contexts. 
Finally, from a cultural matching perspective, we would expect that the associa-
tion between autonomy need satisfaction and frustration with outcomes would 
be stronger for those in individualistic cultural contexts compared to collectivist 
contexts, but still significant relationships between autonomy in expected direc-
tions across cultural contexts.
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Methods

Literature Search Procedures

Prior to conducting the literature search, screening, coding, and analyses, this 
synthesis was pre-registered at https:// osf. io/ hqckb/? view_ only= f40b3 0fecd 
b74b1 4813a 9185f cc87d 3a. The literature search for this meta-analysis is a sub-
sect of a larger search that included outcomes such as motivation, well-being, 
ill-being, physical health, academic performance, non-academic performance, 
and conduct with any age sample. Screening for literature relevant to the current 
investigation occurred once all electronic searches were completed and full texts 
were examined.

The first search involved the use of six electronic databases including PsycINFO, 
ERIC, Google Scholar, ProQuest Dissertations and Theses, PubMed, and Med-
line. The searches were conducted in October 2020 and February 2021. The initial 
search did not specify an outcome or sample restrictions. Researchers used the term 
“ab(autonomy* AND (need satisfaction OR psychological need OR need-support 
OR need support OR need thwart OR need frustration)” to search abstracts across all 
six databases for relevant work. This search yielded 8318 non-duplicate results. This 
electronic search was updated in December 2023 using PsycINFO, Google Scholar, 
ERIC, ProQuest Dissertations and Theses, PubMed, Medline, SCOPUS, and Web 
of Science with the following search term: autonomy (“need satisfaction” OR 
“need frustration” OR “psychological needs”) (“K-12” OR elementary OR “middle 
school” OR “high school” OR child OR adolescent) (“well-being” OR wellbeing 
OR “well being” OR “ill-being” OR illbeing OR “ill being” OR “positive affect” 
OR vitality OR “life satisfaction” OR “quality of life” OR happiness OR depression 
OR anxiety OR “mental illness” OR “negative affect” OR burnout OR stress OR 
exhaustion). This second electronic search yielded 245 non-duplicate results.

Next, researchers used the Social Science Citation Index database to search for 
reports that may have cited any of three seminal pieces related to basic psycho-
logical need satisfaction for relevant research (Deci & Vansteenkiste, 2004; Ryan 
& Deci, 2000b; Vansteenkiste & Ryan, 2013). This search yielded 1117 non-
duplicate results. Researchers also searched the self-determination theory website 
to locate research relevant to the current investigation. All articles listed under the 
basic psychological needs section of the website were downloaded and examined 
for relevancy in October 2022. Titles were screened using broader inclusion criteria 
than the scope of this study. Titles needed to indicate that the researchers quantita-
tively measured experiences of autonomy. Articles related to any outcome for the 
age group sample were included at this point. This search yielded 89 relevant, non-
duplicate documents that were subsequently screened. Further, we reviewed refer-
ence sections of any manuscript that passed our inclusion criteria to locate any addi-
tional relevant work. This search yielded 674 relevant documents, using the broader 
inclusion criteria, that were then screened for inclusion in the present meta-analysis.

To account for research that may not be in electronic databases and to locate 
unpublished work, we employed direct contact strategies. We sent emails to 

https://osf.io/hqckb/?view_only=f40b30fecdb74b14813a9185fcc87d3a
https://osf.io/hqckb/?view_only=f40b30fecdb74b14813a9185fcc87d3a
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the SDT listserv, members of SPSP, members of APA (divisions 7, 8, 15, and 
38), members of AERA (Division C, Motivation in Education SIG), and any 
researcher who had published more than two articles from our database of rel-
evant work. These searches yielded 30 articles.

Across all these searches, we retrieved 10,435 titles and abstracts to determine 
whether the article seemed relevant to the research questions. One trained under-
graduate and one graduate student screened the titles and abstracts for relevancy 
based on the article’s inclusion of a measurement of autonomy. Screening deci-
sions for each article were compared to ensure reliability and disagreements were 
resolved through discussion. After the initial title and abstract screen, undergrad-
uate and graduate students screened titles and abstracts for inclusion in the pre-
sent meta-analysis using stricter inclusion criteria. Then, full texts of any article 
that was deemed relevant, based on inclusive criteria, were retrieved and further 
screened to determine eligibility for coding. A total of 1817 articles were full text 
screened. Please see Fig. 1 for information regarding the search.

Fig. 1  PRISMA figure. Note. 1Reports were identified using a search term broader than the scope of 
the current meta-analysis (relation between autonomy and any life outcome with any age group sam-
ple). 2Reports were identified using broader inclusion criteria than the scope of the current meta-analysis 
(relation between autonomy and any life outcome with any age group sample). References for all stud-
ies included in the present meta-analysis were screened. 3Titles and abstracts were first screened using 
inclusion criteria broader than the scope of the current study (relation between autonomy and any life 
outcome with any age group sample). Then, titles and abstracts were screened using the inclusion criteria 
for the present study (relation between autonomy and psychological well(ill)-being with K-12 youth). 
4Full texts were screened using the inclusion criteria for the present study (relation between autonomy 
and psychological well(ill)-being with K-12 youth)
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Criteria for Including Studies

Studies passed several inclusion criteria to be included in the present study. First, all 
included studies were quantitative in nature; any qualitative studies were excluded. 
All included studies were also written in English. We included studies conducted 
in any country and any setting domain. In terms of participant characteristics, stud-
ies were included if participants were school-aged children including kindergartners 
through 12th grade.

In terms of relevancy to the current topic, all included studies measured ANS 
or ANF defined broadly as one’s experience of having, or not having, autonomy. 
Common scales used to measure ANS and ANF included the Basic Psychological 
Need Satisfaction and Frustration Scales and the Basic Psychological Need Satisfac-
tion Scale (BPNS) (Chen et al., 2015; Deci & Ryan, 2000; Gagné, 2003). Although 
many studies operationalized autonomy in line with SDT, any study that measured 
an individual’s perceptions of experiences relating to autonomy was included. Fur-
ther, studies were excluded if the data presented included autonomy only as a part of 
a composite measure, such as general need satisfaction.

Any document that measured individuals’ perceptions of their psychological well- 
or ill-being was included. This could include self-reports or reports from another 
individual. Common scales used to measure well-being included the Positive Affect 
Scale, Satisfaction with Life Scale, and the Subjective Vitality Scale (Diener et al., 
1985; Ryan & Frederick, 1997; Watson et al., 1988). Measures of ill-being included 
any measure of maladaptive functioning, including the Depression Anxiety and 
Stress Scale, Beck Depression Inventory, and negative affect scales (Beck et  al., 
1961; Lovibond & Lovibond, 1995; Watson et  al., 1988). Researchers were con-
tacted if the document did not report correlations between the autonomy satisfac-
tion or frustration and the reported measure of well- or ill-being and was published 
within the past 10 years. Finally, the information had to provide enough information 
to collect or compute a correlation between ANS and ANF with a well(ill)-being 
outcome in the absence of any intervention intended to influence either variable.

Information Retrieved from Studies

Researchers retrieved information from studies relating to the report, setting, par-
ticipant, measure, and effect size characteristics. All articles in the database were 
coded by two researchers to ensure reliability. Information retrieved from articles 
was sufficient to statistically examine the main research question and to test mod-
eration hypotheses. For publication status, studies were coded as either published 
or not published. We used the alpha level of the autonomy measure and outcome 
measure to account for measurement reliability. The region of the study included 
the categories of USA/Canada, Asia, Europe, Australia/New Zealand, and the Mid-
dle East. We also conducted moderation analyses by sub-region, which included the 
following categories: South Asia, East Asia, Southeast Asia, USA/Canada, Northern 
Europe, Eastern Europe, Southern Europe, Western Europe, Middle East, Australia/
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New Zealand. Individualism level was coded using the Hofstede Insights (2022) 
individualism scoring tool, which ranged from 0 to 100. Grade level was coded as 
elementary, middle, and high school. We also explored the mean age of the sam-
ple as a moderator. Gender was coded as the percentage of the sample that identi-
fied as female. Finally, the setting domain was coded as either academic or athletic. 
Because only four studies were conducted in the familial context and one in the 
medical context, these studies were excluded from analyses that included domain 
context as the moderator. Table 1 presents more detail on the codes collected.

There were a few moderators, for which we had predictions about, that we did not 
include in our analyses due to insufficient information retrieved. For instance, we 
did not have sufficient information on the sample’s socioeconomic status (SES) to 
use in analyses. We used indicators of parent education, income level, occupation, 
and subjective SES measures to retrieve SES information. Only 15% of the effects 
retrieved were reported on sample SES. Further, only 22% of the effects retrieved 
had sufficient information about the sample’s racial background. We also did not 
examine the conceptual definition of autonomy or students’ mental health as mod-
erators due to insufficient information.

Studies included in our analyses that measured well-being reported data on one or 
more of the following constructs: positive affect, life satisfaction, vitality, quality of 
life, happiness, general well-being. Studies that measured ill-being reported data on 
one or more of the following constructs: depression, anxiety, negative affect, burn-
out, stress, exhaustion, other mental illnesses, and general ill-being. For the studies 
we retrieved and analyzed, autonomy need satisfaction and frustration measurement 
aligned with SDT and used existing and validated scales.

Undergraduate and graduate students coded the articles for this synthesis. All 
coders attended introductory sessions to discuss the coding guide and practice cod-
ing an article together. Researchers then independently coded articles and recon-
vened as a group to discuss the coding tool. Discrepancies and challenges with the 
coding process were discussed until agreements were reached. If researchers did not 
obtain 80% agreement, the article was re-coded. This process was repeated until an 
80% agreement was established. Coders regularly met to discuss and resolve disa-
greements, regardless of the percentage of agreement.

Effect Size Estimation

Our inclusion criteria required studies to be correlational in research design or to 
report pre-intervention/manipulation correlations. Researchers of papers published 
within the last 10 years were contacted if there was no report of correlations between 
autonomy and well- or ill-being measures. All effects were coded and calculated 
separately for studies that had more than one sample, measure of autonomy, or out-
come measure. All effect sizes were retrieved from studies using Pearson’s correla-
tion r. Correlations were then converted to the Fisher’s z scale to synthesize results 
across studies and reduce the influence of r distribution abnormality on results. All 
results were then converted back to Pearson’s r for ease of interpretation. Prior to 
running the meta-analytic models, the distribution of effect sizes was examined to 
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Table 1  Information retrieved from studies

Report characteristics
   1. Author name
   2. Type of report (journal article, book or book chapter, dissertation, masters thesis, private research 

report, government report, school or district report, conference paper, other (specify))
   3. Organization (university research, government entity, research firm, other)
   4. Peer-review status (peer reviewed, not peer reviewed)
   5. Publication status (published, unpublished)
   6. Year
   7. Data source (independent study, regional dataset, national dataset, international dataset)

Setting characteristics
   1. Study geographical location (country, state, town/city)
   2. Study country’s individualism score (1–100 using the Hofstede Insights (2022) scoring tool)
   3. Type of community (urban, suburban, rural)
   4. Setting domain (school, medical, family, other)

Participant characteristics
   1. Gender distribution (% of sample that is female)
   2. Race/ethnicity distribution (% white, % Black, % Asian, % Hispanic/Latinx, % Native American, 

% Middle Eastern, % more than one race, % other)
   3. Age distribution (mean, range)
   4. Grade level distribution (pre-school, lower elementary, upper elementary, middle school, high 

school)
   5. SES of sample (% low, % low to middle, % middle, % middle to high, % high)
   6. Participant functioning (no label/diagnosis, learning difference, behavioral disorder, emotional 

disturbance, physical disability)
Autonomy measurement

   1. Variable name
   2. Name of scale
   3. Measurement type (validated scale, researcher-created scale, single item, other)
   4. Reliability (Cronbach alpha)
   5. Definition of autonomy
   6. Respondent (self, other)

Outcome measurement
   1. Variable name
   2. Name of scale
   3. Outcome type (positive affect, life satisfaction, vitality, quality of life, happiness, general well-

being, depression, anxiety, other mental illness, negative affect, burnout/exhaustion, general 
ill-being, other)

   4. Measurement type (validated scale, researcher-created scale, single item, other)
   5. Reliability (Cronbach alpha)
   6. Respondent (self, other)

Effect size characteristics
   1. Total sample size
   2. Direction of correlation
   3. Magnitude of correlation
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determine whether there were outliers using Tukey’s definition (values more than 
1.5 times the interquartile range from the quartiles).

Analysis Strategy

Four separate random effects models were fitted to estimate the pooled effect sizes 
for autonomy satisfaction and frustration with well- and ill-being separately. We 
used random effect models to account for the likelihood that the true effect sizes 
differ across studies due to diverse populations, sampling, methodologies, or other 
sources of heterogeneity, allowing for a more conservative estimate of the average 
effects (Hedges & Vevea, 1998). To account for the dependency between multiple 
effect size estimates within studies and guard against potential model misspecifica-
tion, we adopted a multi-level modeling approach in conjunction with a robust vari-
ance estimator (RVE; Pustejovsky & Tipton, 2022). For this approach, the metafor 
and clubSandwich R packages were used (Pustejovsky, 2022; Viechtbauer, 2010). 
We also assessed the heterogeneity among effect sizes, indicated by Q, τ2, and I2 
statistics. A significant Q statistic indicates that variability in effect size estimation 
cannot be attributed to sampling error alone. Therefore, a significant Q statistic indi-
cates that potential sources of heterogeneity should be examined. Tau-squared and 
I-squared statistics were examined to evaluate the between-study variance in effect 
sizes. We reported 95% confidence intervals (CI) for the weighted average effects 
(Borenstein et al., 2021). For CIs, we incorporated cluster-robust variance estima-
tion (CRVE) for the standard errors and a small sample correction for the critical 
values (Tipton, 2015).

We used mixed-effects meta-regression models to examine the extent to which 
publication status, autonomy measurement reliability, outcome measurement reli-
ability, study region, country individualism level, school level, mean age, setting 
domain, and gender contributed to differences in the correlations between autonomy 
and well(ill)-being. First, we included publication status, predictor reliability, and 
outcome reliability in a single model. Next, we examined the following moderators 
in separate models with the inclusion of predictor alpha, outcome alpha, and publi-
cation status as covariates: study region, country’s individualism level, school level, 
mean age, gender, and setting domain. Finally, we examined the possibility of publi-
cation bias and funnel plot asymmetry by conducting an Egger’s regression test that 
accounted for dependent effect sizes and by examining publication status as a mod-
erator in meta-regression models (Egger et al., 1997; Rodgers & Pustejovsky, 2021).

Results

Our literature search yielded 270 total effects, 101 studies, and 90 reports (85 pub-
lished, 4 unpublished) that were published between 2005 and 2023. There were 118 
correlations from 74 studies and 67 reports (65 published, 2 unpublished) for the 
relationship between autonomy need satisfaction and well-being, 23 correlations 
from 14 studies and 14 reports (11 published, 3 unpublished) for the relationship 
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between autonomy need frustration and well-being, 93 correlations from 51 studies 
and 50 reports (47 published, 3 unpublished) for the relationship between autonomy 
need satisfaction and ill-being, and 36 correlations from 17 studies and 17 reports 
(16 published, 1 unpublished) for the relationship between autonomy need frustra-
tion and well-being. The authors, sample sizes, and effect sizes for all studies used 
in analyses are listed in Table S1 in the supplementary materials, along with other 
study characteristics.

We used Tukey’s definition of outliers to examine the data and found that there 
were no outliers in effect sizes. Visual examination confirmed that there was no 
presence of outliers (Fig. 2). We also examined the data for publication bias by 
visually examining a funnel plot of standard errors of the correlations against 
the correlation values. Since we expected differences in the direction of relation-
ships between ANS with well- and ill-being, we examined publication bias for 
these effects in different models. Visual examination of the funnel plots indicated 
asymmetry, with many studies reporting moderate positive correlations and low 
standard errors for the relationship between ANS and well-being and ANF and 

Fig. 2  Forest plot depicting distribution of effect sizes. Note. ANS, autonomy need satisfaction. ANF, 
autonomy need frustration
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ill-being (see Figs. 3 and 4) and many studies reporting moderate negative cor-
relations with low standard errors for the relationship between ANS and ill-being 
and ANF and well-being (see Figs. 5 and 6). This asymmetry indicates that the 
observed effect sizes might be overestimated due to a lack of unpublished arti-
cles or studies including non-significant results. Further, the Egger’s regression 
coefficients for the models testing the relationship between ANS and well-being 
(b = 0.48, SE = 0.05, p < 0.001) and ANS and ill-being (b =  − 0.21, SE = 0.06, 
p = 0.001) were significant, suggesting there may be publication bias in the effects 

Fig. 3  Funnel plot of Fisher’s Z transformed correlation coefficients for ANS and well-being. Note. The 
blank triangle represents p-values less than 1 but greater than .10. The darker gray represents the p-val-
ues less than .10 but greater than .05. The lighter gray represents the p-values less than .05 but greater 
than .01. The lightest gray represents the p-values less than .01

Fig. 4  Funnel plot of Fisher’s Z transformed correlation coefficients for ANF and ill-being. Note. The 
blank triangle represents p-values less than 1 but greater than .10. The darker gray represents the p-val-
ues less than .10 but greater than .05. The lighter gray represents the p-values less than .05 but greater 
than .01. The lightest gray represents the p-values less than .01
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retrieved. Further, the Egger’s regression coefficients for the models testing the 
relationship between ANF and well-being (b =  − 0.28, SE = 0.10, p = 0.014) and 
ANF and ill-being (b = 0.31, SE = 0.07, p < 0.001) were also significant.

Fig. 5  Funnel plot of Fisher’s Z transformed correlation coefficients for ANS and ill-being. Note. The 
blank triangle represents p-values less than 1 but greater than .10. The darker gray represents the p-val-
ues less than .10 but greater than .05. The lighter gray represents the p-values less than .05 but greater 
than .01. The lightest gray represents the p-values less than .01

Fig. 6  Funnel plot of Fisher’s Z transformed correlation coefficients for ANF and well-being. Note. The 
blank triangle represents p-values less than 1 but greater than .10. The darker gray represents the p-val-
ues less than .10 but greater than .05. The lighter gray represents the p-values less than .05 but greater 
than .01. The lightest gray represents the p-values less than .01
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Overall Correlations

As expected, the overall average correlations between ANS and well-being and ANF 
and ill-being were statistically significantly positive (see Table  3 for full results). 
Further, the overall average correlations between ANS and ill-being and ANF and 
well-being were statistically significantly negative (see Table 2 for full results). In 
line with the dual process model, the average correlation between autonomy and 
outcomes was stronger when the valence of the variables matched. That is, the pos-
itively valenced ANS and well-being relationship was stronger compared to ANF 
and well-being. Similarly, there was a stronger average effect between ANF and ill-
being compared to ANF and well-being. The tau-squared and omega-squared val-
ues for each of these models, the relatively high I2 values (> 88.85), and significant 
Q statistics for the autonomy need satisfaction and well(ill)-being models indicated 
heterogeneity between studies beyond sampling error. Moderator analyses were con-
ducted to examine potential sources of heterogeneity among correlations between 
ANS and well-being and ill-being. We did not run moderator analyses for the ANF 
and well-being or ANF and ill-being models due to the small number of effect sizes.

Prior to conducting moderation analyses, we examined whether there were dif-
ferences in the relationship between ANS and ANF with well- and ill-being. Results 
showed that the average correlation between ANF and well-being was r =  − 0.17 
compared to 0.35 for the relationship between ANS and well-being when controlling 
for publication status and measurement reliability. This difference was statistically 
significant (p = 0.002). Similarly, we found that a statistically significant difference 
(p < 0.001) in the average correlation between ANS and ill-being (r =  − 0.23) com-
pared to ANF and ill-being (r = 0.30) when controlling for publication status and 
measurement reliability. Given these significant differences, we included ANS and 
ANF in separate models for the moderation analyses.

Moderator Analyses

First, we included publication status, alpha level of the autonomy measure, and 
alpha level of the outcome measure in the ANS and well-being and ANS and ill-
being models to examine the effect of scale reliability and publication status on the 
average correlations between autonomy and well(ill)-being. Next, we examined the 

Table 2  Random effects model results

k, number of studies. nes, number of effects. Z, z corrected correlation coefficient. SE, standard error. 
Z CI, 95% confidence interval. R, correlation coefficient. rCI, 95% confidence interval. Models do not 
include covariates
*p < .05, **p < .01, ***p <.001

k nes Z (SE) Z CI r r CI Tau2 Omega2 I2 Q

ANS-WB 74 118 .39 (.02) .34/.43 .37 .33/41 .02 .01 96.16 2834.08***

ANS-IB 51 93  − .25 (.02)  − .30/ − .21  − .25  − .29/ − .20 .02 .01 93.07 1597.57***

ANF-WB 14 23  − .26 (.03)  − .33/ − .18  − .25  − .32/ − .18 .01 .00 88.85 179.57***

ANF-IB 17 36 .35 (.03) .28/.42 .34 .27/.40 .01 .01 89.69 422.98***
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study region, country’s individualism level, school level, mean age, gender, and set-
ting domain in separate models with publication status, predictor reliability, and out-
come reliability as covariates. We conducted no intercept models for the categorical 
moderators (study region, grade level, setting domain) to retrieve the betas for each 
group and compare differences between groups.

Cultural Context

Overall, analyses revealed that the region a study was conducted in was a signifi-
cant moderator of the ANS and well-being correlation, controlling for publication 
status, predictor reliability, and outcome reliability. In line with the compensatory 
hypothesis, pairwise comparisons revealed the average positive correlation between 

Table 3  Moderator analysis results for ANS and well-being

All moderators were not included in the same model. Each of the following moderators was examined in 
separate models with the inclusion of predictor alpha, outcome alpha, and publication status as covari-
ates: grade level, region, country’s level of individualism, setting domain, gender distribution. k, number 
of studies. nes, number of effects. b, beta coefficient. SE, standard error. p, p-value. r, correlation coef-
ficient. rCI, 95% confidence interval. Predictor alpha, alpha of autonomy measure. Outcome alpha, alpha 
of outcome measure. Region, geographic region the study was conducted in. Individualism, country’s 
level of individualism. Percent female, percentage of the sample that is female

k nes b (SE) p r CI

Predictor alpha 74 118 .42 (.26) .12 – –
Outcome alpha 74 118 .44 (.16) .01 – –
Publication status

   Unpublished 4 6 – – .39  − .02/.69
   Published 70 112  − .04 (.14) .79 .36 .32/.39

Region
   East Asia 14 21 – – .45 .39/.50
   USA/Canada 13 18  − .21 (.05)  < .01 .27 .19/.34
   Northern Europe 14 21  − .12 (.05) .04 .35 .26/.43
   Southern Europe 12 22  − .01 (.05) .78 .44 .37/.50
   Western Europe 6 7  − .06 (.09) .51 .40 .21/.56
   Middle East 5 12  − .09 (.07) .21 .37 .25/.49

Individualism 69 113  − .002 (.00)  < .01 – –
Grade level

   Elementary 8 13 – – .39 .26/.51
   Middle 11 18  − .04 (.06) .60 .36 .25/.46
   High school 47 66  − .04 (.07) .64 .36 .31/.41

Age 64 101 .00 (.01) .74 – –
Setting domain

   School 53 84 – – .38 .35/.45
   Athletics 15 22  − .13 (.06) .04 .27 .18/.40

Percent female 70 106 .00 (.00) .24 – –
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ANS and well-being was stronger for studies conducted in Asian countries (r = 0.45) 
compared to studies conducted in the USA or Canada (r = 0.27), when testing for 
differences among the following regions: Asia, USA/Canada, Europe, the Middle 
East. The average effect between ANS and well-being was also lower for studies 
conducted in Europe (r = 0.38), although not statistically significantly different, than 
studies located in Asian countries. There were too few studies located in Australia/
New Zealand, Mexico, and Africa (nk < 4), so studies conducted in these regions 
were excluded from these analyses. To provide more nuance to these findings, we 
then ran analyses to determine whether there were differences in the average effects 
between ANS and well-being among geographic sub-regions. Sub-regions were 
coded as USA/Canada, East Asia, South Asia, Southeast Asia, Middle East, Aus-
tralia/New Zealand, Central Europe, Northern Europe, Southern Europe, and West-
ern Europe. Studies conducted in South Asia, Southeast Asia, Australia/New Zea-
land, Mexico, Eastern Europe, and Africa were excluded in these analyses due to 
a limited quantity of studies in each region (nk < 4). Findings showed significantly 
different average correlations between ANS and well-being for studies conducted in 
the USA or Canada (r = 0.27) and Northern Europe (r = 0.35) compared to East Asia 
(r = 0.45). Results for the sub-region analyses are presented in Table 3. To further 
explore the role of culture, we used the Hofstede Insights (2022) conceptualization 
of individualism to score each country based on the extent to which they emphasize 
individualism versus collectivism. Again, consistent with the compensatory hypoth-
esis, our results revealed that the positive correlation between ANS and well-being 
was stronger for studies located in countries that emphasize collectivism more so 
than individualism.

Results also showed that there were some statistically significant differences in 
the average correlation between ANS and ill-being based on cultural context. We 
found a stronger relationship between ANS and ill-being for studies conducted in 
the USA or Canada (r =  − 0.40) compared to studies conducted in Asia (r =  − 0.27), 
when testing for differences among the following regions: Asia, USA/Canada, 
Europe (there were too few studies conducted in Australia/New Zealand and the 
Middle East for inclusion in these analyses). We then tested for differences among 
geographic sub-regions as previously specified. Studies conducted in South Asia, 
Southeast Asia, Eastern Europe, the Middle East, Mexico, Africa, and Australia/
New Zealand were not included in these analyses due to a limited quantity of effect 
sizes in each region (nk < 4). Results from this analysis showed that there were statis-
tically significant differences in the average correlation between ANS and ill-being 
for studies conducted in the USA or Canada (r =  − 0.40) compared to East Asia 
(r =  − 0.26), Northern Europe (r =  − 0.23), Southern Europe (r =  − 0.20), and West-
ern Europe (r =  − 0.20). We did not find statistically significant differences between 
countries that emphasize collectivism more so than individualism when using the 
Hofstede Insights (2022) scoring tool.

Other Sample and Setting Characteristics

We examined various other aspects of the setting and sample characteristics as 
potential moderators of the relationships between ANS and well(ill)-being, 
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including school level, mean age, setting domain, and gender. For the school 
level, we compared studies conducted with elementary-, middle-, and high 
school-aged students. Results showed that there were no significant differences in 
the average correlations between ANS and well- or ill-being by school level when 
controlling for autonomy measure reliability, outcome measure reliability, and 
publication status. Similarly, participants’ mean age did not significantly contrib-
ute to the variation in the average correlation between ANS and well- or ill-being. 
The percentage of the sample that identified as female also did not significantly 
moderate these relationships. Finally, results showed that there was a statistically 
significantly stronger positive correlation between ANS and well-being for stud-
ies conducted in school settings (r = 0.40) compared to studies conducted in ath-
letic settings (r = 0.29). See Table 3 and Table 4 for these results.

Table 4  Moderator analysis results for ANS and ill-being

All moderators were not included in the same model. Each of the following moderators was examined in 
separate models with the inclusion of predictor alpha, outcome alpha, and publication status as covari-
ates: grade level, region, country’s level of individualism, setting domain, gender distribution. k, number 
of studies. nes, number of effects. b, beta coefficient. SE, standard error. p, p-value. r, correlation coef-
ficient. rCI, 95% confidence interval. Predictor alpha, alpha of autonomy measure. Outcome alpha, alpha 
of outcome measure. Region, geographic region the study was conducted in. Individualism, country’s 
level of individualism. Percent female, percentage of the sample that is female

k nes b (SE) p r rCI

Predictor alpha 51 93  − .15 (.31) .63 – –
Outcome alpha 51 93  − .65 (.22) .01 – –
Publication status

   Unpublished 3 7 – –  − .35  − .65/.03
   Published 48 86 .13 (.10) .30  − .23  − .27/ − .19

Region
   East Asia 13 26 – –  − .26  − .33/ − .19
   USA/Canada 7 13  − .15 (.06) .03  − .40  − .49/ − .29
   Northern Europe 5 7 .04 (.06) .47  − .23  − .34/ − .11
   Southern Europe 12 20 .07 (.05) .13  − .20  − .25/ − .14
   Western Europe 6 15 .05 (.06) .41  − .20  − .33/ − .09

Individualism 51 93 .00 (.00) .75 – –
Grade level

   Elementary 5 11 – –  − .22  − .40/ − .02
   Middle 11 16 .03 (.09) .76  − .19  − .28/ − .10
   High school 28 45  − .07 (.07) .37  − .29  − .33/ − .24

Age 82 71 .00 (.02) .05 – –
Setting domain

   School 34 63 – –  − .25  − .30/ − .21
   Athletics 11 14 .00 (.06) .99  − .25  − .36/ − .14

Percent female 49 84 .00 (.00) .84 – –
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Discussion

This article provides a systematic overview and meta-analysis of the correlations 
between autonomy need satisfaction and frustration with well- and ill-being for K-12 
youth. Consistent with SDT, results showed significant relationships between auton-
omy and well- and ill-being across 90 total reports. Specifically, we found statis-
tically significant positive relationships between ANS and well-being and between 
ANF and ill-being. That is, experiences of having one’s need for autonomy satis-
fied are associated with higher ratings of well-being, and experiences of having 
one’s needs thwarted are associated with higher ratings of ill-being. Similarly, we 
found statistically significant negative relationships between ANS and ill-being and 
between ANF and well-being. Overall, effect sizes were moderate and comparable 
to previous meta-analyses that have examined the relationship between ANS and 
well-being (Yu et al., 2018). These results establish a consistent association between 
autonomy and well(ill)-being outcomes, elucidating the importance of supporting 
children and adolescents’ needs for autonomy to promote positive life outcomes. 
Further, in line with the dual process model, we found that the association between 
autonomy and outcomes was stronger when the valences matched. That is, ANS was 
more strongly associated with well-being, and ANF was more strongly associated 
with ill-being. This may be because the processes of ANS and ANF are distinct and 
thus differentially related to optimal and suboptimal outcomes. Research that meas-
ures ANF is limited compared to research that measures ANS. Our search retrieved 
57 effect sizes for the relationships between ANF and well(ill)-being, compared to 
206 effect sizes for the relationships between ANS and well(ill)-being. Since ANS 
and ANF are theorized as separate psychological processes that may be differentially 
related to outcomes, we recommend that future research continue to examine both 
need satisfaction and frustration distinctly to parse out these unique relationships.

Moderator Analyses

Cultural Context

We examined whether the cultural context of the study affected the proposed rela-
tionships. Results from these analyses demonstrated that the relationship between 
ANS and well-being was stronger for studies located in collectivist countries 
compared to individualistic countries using the Hofstede Insights (2022) indi-
vidualism scoring tool. We also examined whether there were meaningful differ-
ences in results contingent upon the geographic region of the study. Consistent 
with our results for individualism scores, results showed that the average correla-
tion between ANS and well-being was stronger for studies located in East Asian 
countries, where collectivism is typically more strongly emphasized, compared 
to studies located in the USA, Canada, or Northern Europe, where individualism 
is typically more strongly emphasized. These results support a compensatory-
based or sensitivity perspective, which asserts that psychological needs are more 
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strongly associated with outcomes when they are less strongly or consistently 
supported in the broader cultural context. We found evidence for this when exam-
ining differences in the average correlation between ANS and well-being by the 
study region and individualism score. This finding suggests that the functional 
significance of autonomy may be more pronounced when satisfied within a cul-
tural context that attends to autonomy less consistently. That is, it could be that 
collectivist-oriented cultural contexts consistently support individuals’ needs for 
relatedness or competence, but perhaps less consistently support autonomy. Thus, 
in settings where autonomy is less consistently satisfied, people may be more sen-
sitive to experiences of autonomy satisfaction that become more salient or more 
sought after, and therefore have stronger associations with outcomes (Sheldon & 
Gunz, 2009). However, results also suggested that there was a stronger relation-
ship between ANS and ill-being for studies conducted in the USA and Canada 
compared to East Asian and European contexts. This result was unexpected, as it 
was not in line with our proposed predictions regarding potential cultural sources 
of variation. We had expected cultural variation in terms of individualism versus 
collectivism, where studies conducted in the USA and Canada may follow a simi-
lar pattern of results as other individualistic regions. We suspect that the strength 
of this association could be due to an increased emphasis on adolescent men-
tal illness treatment in US contexts in recent years, particularly through reforms 
aimed at improving access to mental health care (Ronis et  al., 2017). However, 
more research is needed to identify contextual sources of variation in the relation-
ship between ANS and ill-being to explain the particular strength of this relation-
ship in the USA and Canada.

Results related to cultural variation across models contrast with findings from a 
previous meta-analysis, which report no significant difference in the effect of auton-
omy on subjective well-being for studies located in the USA compared to East Asian 
countries (Yu et  al., 2018). One reason could be the differences in sample demo-
graphics. In this meta-analysis, we focused solely on K-12 participants, whereas Yu 
et  al. (2018) focused primarily on college-aged and older adults. It could be that 
cultural socialization is more salient during these developing years, and thus has a 
more pronounced effect on the relationships between autonomy and well(ill)-being 
outcomes. Another reason for this difference may be our inclusion of studies located 
worldwide. With more variation in the cultural contexts, differences in the aver-
age effects may emerge more clearly. However, although our literature search was 
inclusive of studies in any country or cultural context, there are many regions, par-
ticularly regions of Africa and Latin America, that are not well represented in this 
data. Studies retrieved were primarily from the USA or Canada, Asian countries, 
and European countries. Further, much of the research conducted in Asia was from 
Chinese contexts (73%). This cultural bias present in our dataset does not allow for 
a holistic understanding of the ways that culture may affect the relationships among 
autonomy and well(ill)-being outcomes. Findings based on region and sub-region 
may not be generalizable due to the overrepresentation of some countries within 
each region, particularly in Asia and East Asia. More research is needed in these 
regions to identify the magnitude and direction of relationships among autonomy 
and well(ill)-being in these cultural contexts.
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Taken together, these findings suggest that while the direction and significance of 
the relationship remain consistent across cultural contexts, the strength of the associ-
ation between autonomy and well-being may differ based on the cultural influences 
associated with one’s context. Although the magnitude of the examined relation-
ships differed across cultural context, autonomy satisfaction was importantly related 
to well(ill)-being across cultural contexts in the expected directions. Overall, these 
results are in line with the universality without uniformity perspective held by self-
determination theorists, which states that the basic psychological needs are univer-
sally related to life outcomes, but the strength of this relation may be moderated by 
various contextual, interpersonal, and situational factors (Soenens et al., 2015).

Sample and Setting Characteristics

We also examined whether the school level, mean age, setting domain, and gender 
distribution of the sample affected the average effect of autonomy on well(ill)-being. 
Contrary to our predictions, these moderators did not affect the proposed relation-
ships. In line with the universalist perspective, it could be that the developmental 
saliency of the psychological needs does not affect their association with outcomes. 
Instead, autonomy is importantly related to well- and ill-being despite developmen-
tal importance. Similarly, when autonomy is defined in alignment with SDT, the 
extent to which gendered stereotype and socialization of men as more independ-
ent or autonomous than women may not impact the importance of the satisfaction 
of autonomy for life outcomes, as indicated in our data. These two findings sug-
gest that the internal saliency of the psychological needs, defined here by develop-
mental or gendered importance, may not affect the magnitude of the relationship 
between autonomy and outcomes. Rather, one’s environmental context, as indicated 
by significant differences between cultural contexts, may have more influence on the 
strength of these relationships.

In terms of setting domain, results suggested variation in the association between 
autonomy need satisfaction and well-being for studies conducted in academic set-
tings compared to athletic settings. One explanation for these differences could 
simply be the amount of time youth spend in school compared to athletic settings 
and the salience of the academic setting to students’ perceptions of thriving. That 
is, with increased opportunities for autonomy satisfaction, we may expect a stronger 
association between autonomy and outcomes. With more time typically spent in 
academic than in athletic settings, there may be more opportunities for experienc-
ing need satisfaction and, in turn, more opportunities for stronger relationships with 
well-being. Moreover, for many students, experiences of success in school are core 
to evaluations of thriving (Ng et al., 2015), making need satisfaction in school par-
ticularly salient to well-being.

Taken together, these results suggest that one’s environmental context, as defined 
by the cultural context and setting domain, plays a more significant role on the 
functional significance of need satisfaction than individual salience, as defined by 
age and gender. The extent to which one’s needs are consistently satisfied in their 
environment seems to bolster the relationship between autonomy and outcomes. 
Conversely, the internal or developmental perceptions an individual has about the 
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saliency of autonomy, whether due to their age or gender, have a lesser bearing on 
the nature of the relationship between autonomy and outcomes.

Limitations and Future Research

Although our literature search procedures and analysis strategies aimed to be com-
prehensive, a few key limitations should be noted. First, there is always risk that our 
literature search did not encompass all relevant work, although many strategies were 
employed to mitigate the magnitude of this shortcoming. For example, one of the 
goals of this meta-analysis was to examine the role of geographic location or cul-
ture on the relationship of interest. However, we required all studies to be written in 
English, which may have excluded important relevant work. Future researchers who 
are fluent in languages other than English may consider expanding on our work to 
incorporate a more culturally diverse body of literature. Although inclusive of any 
geographic region, our search also did not reveal relevant work from many regions 
of the world, such as Africa and Latin America. More research in these regions is 
needed to understand the role of autonomy on outcomes in these cultural contexts. 
Further, although we included strategies to find unpublished work, our final dataset 
included only four unpublished reports.

There was also a lack of sufficient data to examine all moderators of interest. For 
example, although we sought to analyze the differences between studies that defined 
and measured autonomy in line with SDT compared to those that did not, our search 
did not reveal any studies that examined the relationship with well(ill)-being using 
a definition other than those aligned with SDT. Such analyses would have helped 
identify whether conceptual definitions of autonomy affect the association of auton-
omy with well- and ill-being. There was also insufficient information provided for 
participants’ race/ethnicity and socioeconomic status. Future research may examine 
the extent to which these potentially important demographic characteristics affect 
the relationships between autonomy and well(ill)-being.

Finally, results from this meta-analysis cannot be inferred as causal. Our analyses 
examine the direction and strength of the correlations across studies but cannot con-
tribute to causal evidence on the relationship between autonomy and well(ill)-being. 
However, we do believe that the results provide an important rationale for conduct-
ing experimental research across contexts and cultures that seeks to understand how 
autonomy need satisfaction can be promoted and autonomy need frustration mini-
mized, as well as the benefits of autonomy support initiatives for children’s and ado-
lescents’ mental health.

Conclusion

Results from this meta-analysis indicate that ANS is related to greater well-
being and less ill-being. Likewise, ANF is related to less well-being and greater 
ill-being. In line with the dual process model, associations between ANS were 
stronger with well-being than ill-being, and ANF was more strongly associated 
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with ill-being than well-being. There was both some universality and some cul-
tural variation in these results. While the direction and statistical significance of 
relationships were generally consistent across countries, for countries that empha-
size collectivism, we found a stronger association between autonomy need satis-
faction and well-being than for countries that emphasize individualism. We sus-
pect that in collectivist cultural contexts, where the satisfaction of an individual’s 
autonomy is widely and routinely less prioritized in interactions compared to indi-
vidualistic cultural contexts, the functional significance of experiences of auton-
omy satisfaction for well-being outcomes is actually greater. That is, autonomy 
satisfaction may be more strongly associated with well-being for those in cultural 
contexts that satisfy this psychological need less consistently. Results also showed 
that autonomy need satisfaction was similarly related to ill-being for studies 
conducted in East Asia and Europe. However, this relationship was stronger for 
studies located in the USA or Canada, compared to East Asian or European con-
texts. These results may suggest that autonomy is more strongly associated with 
decreases in negative outcomes for certain cultural contexts, although the source 
of this variation remains unclear. Together, results suggest that one’s social and 
cultural environment may play an important role in determining the strength of 
the association between autonomy and well-being outcomes for K-12 youth. We 
recommend that future research examine other potential sources of variation in 
the relationships between autonomy and well(ill)-being. We also recommend that 
future research continues to examine whether one’s cultural context affects the 
relationships between autonomy and life outcomes.
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