
Page 1/19

Associations between Physical Activity Motives and
Trends in Moderate-to-Vigorous Physical Activity
Among Adolescents Over Five Years.
Patrick Abi Nader 

Centre de formation médicale du Nouveau-Brunswick https://orcid.org/0000-0003-2308-6372
Jeffrey Gaudet 

Centre de formation médicale du Nouveau-Brunswick
Jennifer Brunet 

University of Ottawa
Katie E. Gunnell 

Carleton University
Isabelle Doré 

Universite de Montreal
Catherine M. Sabiston 

University of Toronto
Jonathan Boudreau 

University of New Brunswick
Mathieu Bélanger  (  mathieu.f.belanger@usherbrooke.ca )

Centre de formation médicale du Nouveau-Brunswick https://orcid.org/0000-0001-9446-6538

Research

Keywords: Longitudinal, Measurement invariance, Moderate-to-vigorous, Reasons

Posted Date: December 12th, 2019

DOI: https://doi.org/10.21203/rs.2.18642/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.2.18642/v1
https://orcid.org/0000-0003-2308-6372
mailto:mathieu.f.belanger@usherbrooke.ca
https://orcid.org/0000-0001-9446-6538
https://doi.org/10.21203/rs.2.18642/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/19

Abstract
BACKGROUND

Motives for participation in physical activity (PA) have been associated with moderate-to-vigorous
intensity PA (MVPA); however, these associations have yet to be established during the transition from
childhood to adolescence. This study examined the longitudinal associations between �ve PA motives
(i.e., enjoyment, competence, �tness, social, and appearance) and MVPA over a 5-year period spanning
late childhood (9-11 years), early adolescence (12-14 years), and middle adolescence (15-16 years).

METHODS

Self-report data (n = 937) were drawn from the ongoing Monitoring Activities for Teenagers to
Comprehend their Habits study. The Motives for Physical Activity Measure-Revised (MPAM-R)
questionnaire was used to measure PA motives. MVPA was assessed with an empirically supported 2-
item measure developed speci�cally for adolescents. Data from three times points per school year over 5
years (resulting in 15 survey cycles) were analyzed using sex-strati�ed mixed effects regression models
after establishing longitudinal measurement invariance for the MPAM-R.

RESULTS

MVPA increased from cycle 1 (9-11 years) to 7 (11-13 years) for girls and from cycle 1 (9-11 years) to 9
(12-14 years) for boys before decreasing for both sexes through to cycle 15 (14-16 years). Longitudinal
measurement invariance was established for a 22-item version of the MPAM-R. For boys, enjoyment and
competence motives were positively associated with MVPA from late childhood to middle adolescence
and �tness motives were negatively associated with MVPA from late childhood to middle adolescence.
For girls, enjoyment motives were positively associated with MVPA during late childhood and competence
motives were positively associated with MVPA from late childhood to middle adolescence.

CONCLUSIONS

PA interventions should aim to increase enjoyment during PA and provide opportunities for children and
adolescents to develop a desire to build competence during PA. PA interventions targeted to youth should
avoid promoting the desire to be active to improve �tness, particularly among boys.

Background
Despite being associated with a plethora of health bene�ts, [1–5], including preventing early onset of
chronic diseases and increasing life expectancy [5–9], low levels of physical activity (PA) prevail among
youth. [10] Whilst interventions aimed at increasing PA during adolescence have had limited short-term
effects, [11–14] there is a need to understand factors that explain long-term moderate-to-vigorous
intensity PA (MVPA) trends in youth to inform behavior change strategies. The focus on youth is
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especially important given that the transition from late childhood to adolescence is a development time
period with well-documented declines in PA. [15, 16]

PA motives, commonly referred to as the reasons for engaging in PA, have been well-studied predictors of
participation across the lifespan. Based on a number of behavioral theories (e.g., theory of planned
behaviour, [17] social ecological model, [18] self-e�cacy theory, [19] basic psychological needs theory,
[20] expectancy-value model, [21]), competence, enjoyment, and social motives are associated with PA
participation. Further to these prominent motives, it has also been suggested that individuals engage in
PA for appearance and health/�tness reasons. [22, 23] Overall, PA motives associated with enjoyment
and competence may be more strongly associated with maintenance of PA because of their more
intrinsic nature, [23–28], compared to �tness, appearance, and social motives which are more extrinsic
motives. [23, 26, 27].

However, empirical support for these proposed associations among youth has been mixed. In a British
sample of middle adolescents (ages 13–15 years; n = 580), a cross-sectional study showed that �tness
and enjoyment motives were associated with greater leisure-time PA, whereas appearance motives were
associated with lower self-reported PA. [29] In another cross-sectional study with a Spanish sample of
adolescents (mean age of 15 years; n = 1098), Chicote-López et al. [30] reported that enjoyment,
competence, �tness, and social motives were all associated with greater self-reported PA; appearance
motives were not assessed. Similarly, among children ages 10–12 years (n = 1272) from Belgium, a
composite score representing �tness, competence, and social (a�liation) motives was indirectly
positively associated with daily step counts measured with a pedometer, whereas a composite score of
appearance and social (recognition) motives was indirectly negatively associated with daily step counts.
[31] Enjoyment during PA was measured in the study but was not included as a motive for PA in
associative models. [31] In a similar age group, a longitudinal study with two measurement points with
children ages 10–12 years (n = 1081 in �fth grade, and n = 1011 in sixth grade) from the United States of
America (USA) found that enjoyment and competence motives were positively associated with
accelerometer-measured MVPA. [32] Moreover, appearance, social, and �tness motives were not related to
PA. [32] In a cross-sectional analysis with 802 Canadian children (mean age 10.7) members of our
research group found that competence and enjoyment motives were signi�cantly associated with PA but
neither social, appearance, and �tness motives were associated with PA. [33] Speci�cally, Goguen et al.
[33] found that enjoyment motives were associated with greater likelihood of participating in organized
PA, and that competence motives were associated with greater likelihood of meeting PA guidelines and of
participating in group-based PA. Additionally, in a small cross-sectional study of children (ages 7–12
years; n = 49) from the USA, enjoyment motives were ranked as a primary reason for being active,
followed by competence, �tness, and social motives. [34] Given that PA motives are inconsistently related
to youth PA across studies and that studies sample youth of varying ages, it is challenging to identify
which motives should be fostered to facilitate PA behaviour change and maintenance.

Previous studies have also found differences in the associations between PA motives and PA between
boys and girls. For example, in one cross-sectional study, [35] social motives were positively related with
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PA for girls only, �tness motives were positively associated with PA for boys only, and competence
motives were positively associated with PA for both sexes. In contrast, another cross-sectional study [36]
found that boys participated in sports for social motives, whereas girls participated in sports for �tness
motives. Additionally, other cross-sectional studies have found that social and appearance motives were
positively associated with PA for girls only. [37, 38] The con�icting �ndings regarding which motive(s)
was/were more important for PA prediction among boys and girls, and the lack of longitudinal studies
examining how these relationships change during the transition from late childhood to adolescence
underscore the need to address these gaps in the literature with a longitudinal study with frequent
measurements.

As a �rst step, however, it is necessary to ensure the measure used to assess PA motives can be used
during late childhood and adolescence. In previous studies, PA motives have been measured using
different questionnaires including the Motives for Physical Activity Measure-Revised (MPAM-R)
questionnaire, [23, 27] which received little attention despite measuring �ve motives with 30 items, [23, 27,
28] rather than 18 or less as is done with other measures. [39–41] To date, longitudinal invariance of the
MPAM-R was tested with two measurement cycles with children (boys and girls) transitioning from grade
5 to grade 6. [32] Therefore, its longitudinal invariance has not been examined from late childhood to
adolescence (i.e. transition through two distinctive life periods) among boys and girls, and is warranted in
this study.

Given all aforementioned gaps and inconsistent �ndings, the primary aim of this investigation was to
examine the longitudinal associations between PA motives and MVPA over a 5-year period spanning the
transition from late childhood (9–11 years), early adolescence (12–14 years), to middle adolescence
(15–16 years) for boys and girls. Using a longitudinal design to examine these associations permitted the
assessment of if and how these relationships changed over time. A secondary aim was to establish
longitudinal measurement invariance for the MPAM-R.

Methods
Data were derived from the longitudinal “Monitoring Activities of Teenagers to Comprehend their Habits”
(MATCH) study. [42] At study inception, English- and French-speaking grade 5 and grade 6 students (9-12
years) were recruited from 17 schools in New Brunswick, Canada. Schools were situated in a mix of rural
and urban areas representing diverse socio-economic backgrounds. Participants completed self-report
questionnaires three times per year (i.e., fall, winter, and spring) at four month intervals every year until
graduating from Grade 12 (16-18 years). These time points were speci�cally chosen to control for the
potential confounding effects of seasonality (i.e., fall, winter, spring). [43]

In the �rst year of data collection, there were 806 participants (55% girls; 65% French-speaking) who were,
on average, 10.3 ± 0.6 years of age. In addition, 131 students from participating schools joined after the
�rst year of the MATCH study, such that a total of 937 participants (56% girls; 66% French-speaking) took
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part in at least one survey cycle. Data on PA motives and PA were collected during cycles 1 to 15 which
spanned the �rst 5 years of the MATCH study; analyses were restricted to data from those 15 cycles.

PA Motives

Participants’ PA motives were assessed using the MPAM-R scale. [23, 27] Participants were asked to
report the extent to which 30 items representing PA motives were true for them using a 7-point Likert–type
scale, with 1 representing “not at all true for me” and 7 representing “very true for me.” In theory, the
MPAM-R includes 7 items assessing enjoyment motives (e.g. “because it makes me happy”), 7 items
assessing competence motives (e.g. “because I want to improve existing skills”), 5 items assessing social
motives (e.g. “because I want to be with friends”), 5 items assessing �tness motives (e.g. “because I want
be physically �t”), and 6 items assessing appearance motives (e.g. “because I want to lose or maintain
weight to look better”). The MPAM-R has demonstrated score reliability and validity in other studies. [32,
34]  

MVPA

MVPA was assessed with a 2-item measure developed speci�cally for adolescents. [44] Participants were
asked to read the following statement: “Physical activity is an activity that increases your heart rate and
makes you get out of breath some of the time. Physical activity can be done in sports, playing with
friends, or walking to school. Some examples of physical activity are running, brisk walking, rollerblading,
biking, dancing, skateboarding, swimming, soccer, basketball, football, and sur�ng” and then asked: “Over
the course of the week (past 7 days), how many days were you physically active for a total of at least 60
minutes per day?” and “Over the course of a typical or usual week, how many days are you physically
active for a total of at least 60 minutes per day?” Response options ranged from 0 to 7 days. The two
items were averaged to estimate a weekly average MVPA score. In previous work, this method to create
MVPA scores was signi�cantly correlated (r = 0.40, p<0.001) with accelerometer data, had an interclass
correlation of 0.77 [44] and was supported for use among children and adolescents. [45–47]

Data Analyses

Descriptive statistics. Data were summarized to describe the participants at study inception and their
evolution at every cycle. Means and ranges were computed to describe the age of participants. The
median was calculated to describe the typical number of days reported for participating in at least 60
minutes of MVPA. Average scores and standard deviations for each PA motive were also calculated using
the average of all subscale items.

Factor structure of the MPAM-R. The hypothesized correlated �ve-factor structure of the MPAM-R was
veri�ed with con�rmatory factor analysis (CFA) using the 30 items at every survey cycle (i.e. 15
independent CFAs were computed). The computation was repeated twice; once with full information
maximum likelihood (FIML) estimation to adjust the likelihood function so that each case contributes
information on the variables that are observed, and a second time by using a robust estimation of the
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errors in addition to FIML (i.e. the Huber/White/Sandwich estimator). The items were set to load onto
their corresponding factor as identi�ed by Ryan et al. [23]. As the chi-square statistic has a tendency to
reject the null hypothesis when the sample is large, model �t was evaluated with approximate methods.
Speci�cally, model �t was considered acceptable when a Root Mean Square Error of Approximation
(RMSEA) < 0.08, a Comparative Fit Index (CFI) ≥ 0.90, and a Tucker-Lewis Index (TLI) ≥ 0.90 were
obtained at every cycle. [48] If acceptable model �t was not achieved at least at one cycle, standardized
loadings, modi�cation indices, standardized residuals, squared multiple correlations, and covariances
between items were scrutinized to determine if lack of acceptable model �t was due to a problematic item
or a function of the hypothesized factor structure. Items that cross-loaded on factors not identi�ed by the
original authors of the MPAM-R, [23] were dropped from subsequent re-speci�ed models until acceptable
model �t was achieved at all cycles. In every re-speci�ed model only one item at a time was dropped in
the computation of the 15 CFAs corresponding to each cycle (e.g. after the �rst estimation of CFAs item 8
was identi�ed as cross-loading, then item 8 was dropped from the next iteration of CFAs). Once an item
was dropped it was not brought back to subsequent computations of CFAs.

Score reliability. To create the variables used for the main analysis in this study, �ve PA motives scores
were calculated at each survey cycle using the mean of items retained for each of the motives (i.e.,
enjoyment, competence, social, �tness and appearance) in the �nal and reduced CFA model. Cronbach’s
alpha was calculated once using all items (i.e. all original items from the MPAM-R) and a second time
with the retained items from the reduced CFA. This was completed to assess score reliability on the
originally hypothesized variables as well as the variables informed from the reduced CFAs, respectively.
Additionally, composite reliability was calculated using the “relicoef” command in Stata [49] that is based
on Raykov’s computation of reliability coe�cients. [50]

Longitudinal Invariance. To ensure that the results re�ected true change over time and not change in the
psychometric structure of MPAM-R scores, the factor structure and measurement invariance over time
was examined. [51] Four levels of invariance were estimated with the truncated MPAM-R using maximum
likelihood parameter estimates with standard errors and a chi-square test statistic that are robust to non-
normality in Mplus: [52] (1) con�gural invariance (i.e., no equality constraints), (2) weak invariance (i.e.,
factor loadings constrained to be equal), (3) strong invariance (i.e., factor loadings and intercepts
constrained to be equal), and (4) strict invariance (i.e., factor loadings, intercepts, and errors constrained
to be equal). [51] Following Chen’s [53] and Cheung’s [54] recommendations, a change of ≤ 0.010 in CFI
supplemented by a change of ≤ 0.015 in RMSEA was used as an indicator of invariance at each level.

Trajectories of PA Motives. The slopes and intercepts for each PA motive were estimated with mixed
effects regression models using data from all 15 cycles. Both linear and quadratic �xed and random
effects for cycle were tested in order to establish the functional form of change in PA motives. The
quadratic term was retained for further analyses when it was statistically signi�cant at p<0.05.
Interactions for sex with time for each PA motive were tested and if they were signi�cant for at least one
of the motives, further analyses involving PA motives trajectories were strati�ed by sex. After, deciding on
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�nal models, variables representing the slopes and intercepts for each PA motive were generated so that
they could be used in the primary analysis.

Trajectories of MVPA. Similar to PA motives, trajectories for MVPA were estimated with mixed effects
regression models using all 15 cycles. Linear and quadratic �xed and random effects for cycle were also
examined, and quadratic terms were retained if they were statistically signi�cant at p<0.05. Sex
interactions with time were tested and if signi�cant, further analyses involving MVPA trajectories were
strati�ed by sex.

Trajectories of PA motives and MVPA. To address the main objective of this study, mixed effects
regression models were used to examine longitudinal associations between slopes and intercepts of each
PA motive and MVPA using all 15 cycles. Variables representing the slopes and intercepts for each PA
motive were used as independent variables in the same model (i.e. the effect of one PA motive was
adjusted for all other PA motives). Sex interactions were tested and if statistically signi�cant, further
analyses of the relationship between PA motives and MVPA were strati�ed by sex.

Longitudinal invariance testing was conducted using Mplus 7.4, [52] whereas all other analysis (i.e., CFAs,
mixed effects regression models) were estimated using Stata MP 15.1. [49] In all mixed effects
regression models, the unstructured matrix was used to estimate the covariance matrix.

Results
Descriptive Statistics. These analyses were formed with 418 boys and 517 girls (Table 1). These
participants were included in the �nal analysis since they participated in at least one measurement of
self-reported MVPA and MPAM-R items that were used to compute each of the 5 motives. At cycle 1,
participants (n=608) were on average 10.3 years old (range 9-12) and they reported participating in at
least 60 minutes of MVPA on a median of 4.5 days per week. Moreover, boys reported a median of 5 days
per week of achieving at least 60 minutes of MVPA, whereas girls reported a median of 4 days per week
of achieving at least 60 minutes of MVPA. At every cycle, enjoyment motives received the highest mean
score, followed by �tness, competence, social, and appearance motives respectively (Figure 1). Missing
data for the outcome (i.e., MVPA) were very low, with a 98.1% (range 93.2-99.8) average completion rate.
Missing data for PA motives was larger and more variable by cycle, the average rate of complete data for
the MPAM-R (i.e., responses available for the 30 items) was 84.1% (range 62.9-91.0). However, the
average rate of having missing data on all 30 items from the MPAM-R was 1.02% (range 0-4.8).

Factor structure of MPAM-R scores. The individual CFAs using the original 30 items as recommended by
the authors of MPAM-R were unacceptable at each cycle. The average RMSEA was 0.08 (range 0.06-
0.10), the average CFI was 0.87 (range 0.84-0.90), and the average TLI was 0.86 (range 0.83-0.88). After
multiple iterations in which one item at a time was dropped from all cycles due to cross-loadings on other
factors, the �nal truncated MPAM-R included 22 items (i.e., the same 8 items were dropped from all
cycles; see supplementary Table 1 for more details). The truncated MPAM-R yielded acceptable model �t
in individual CFAs across all 15 cycles. The average RMSEA was 0.07 (range 0.05-0.08), the average CFI
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was 0.93 (range 0.91-0.95), and the average TLI was 0.92 (range 0.90-0.95). The �nal model resulted in
the retention of �ve items representing �tness, four items for enjoyment, three items for competence, six
items for appearance, and four items for social motives (see supplemental Table 1 for �nal retained items
per subscale).

Score Reliability. Cronbach’s alphas across all cycles for the original MPAM-R scale with all 30 items
ranged between 0.76 and 0.95 (see supplemental Table 3 for all values). The average Cronbach’s alpha
for all cycles on the 22-item truncated MPAM-R was 0.90 (range 0.82-0.94) for enjoyment motives, 0.88
(range 0.82-0.92) for �tness motives, 0.90 (range 0.84-0.93) for competence motives, 0.92 (range 0.89-
0.94) for appearance motives, and 0.85 (range 0.78-0.89) for social motives. The average composite
reliability for enjoyment motives was 0.88 (range 0.82-0.92), for �tness motives was 0.90 (range 0.83-
0.94), for competence motives was 0.90 (range 0.85-0.93), for appearance motives was 0.92 (range 0.89-
0.94), and for social motives was 0.86 (range 0.78-0.89).

Longitudinal Invariance. Measurement invariance over time was tested with the truncated MPAM-R;
though, due to computational limitations (e.g. convergence issues related to model complexity with 15
survey cycles and 75 latent variables) only mid-year measurements over the 5 years were used (one cycle
per year). Results of the longitudinal invariance testing of the truncated MPAM-R suggest that the factor
structure met the conditions for strong invariance (i.e., factor loadings and item intercepts constrained)
(Table 2). [53] Strict invariance testing (i.e., factor loadings, item intercepts, and errors restrained) led to a
change > 0.010 in CFI and 0.015 in RMSEA and was not tenable. As strong invariance is considered the
minimum to proceed with testing change over time, [54] analyses continued to the mixed effects
regression models.

Trajectories of PA Motives. Mixed effects regression models to estimate PA motives trajectories revealed
a statistically signi�cant sex interaction for appearance and competence motives. Hence, the trajectories
for all PA motives were sex strati�ed. For both sexes, mixed effects regression models revealed that four
of the PA motives (i.e., �tness, competence, social, and appearance) followed a U-shape trajectory (Figure
2.a., and Figure 2.b.), whereas enjoyment motives followed a linear decrease for boys and girls (Table 3).
Speci�cally, for boys, �tness motives decreased from cycle 1 to 12 and increased thereafter; competence
motives decreased from cycle 1 to 9 and increased thereafter; social motives decreased from cycle 1 to
11 and increased thereafter; and appearance motives decreased from cycle 1 to 7 and increased
thereafter. For girls, �tness motives decreased from cycle 1 to 11 and increased thereafter; competence
motives decreased from cycle 1 to 9 and increased thereafter; social motives decreased from cycle 1 to
11 and increased thereafter; and appearance motives decreased from cycle 1 to 6 and increased
thereafter.

Trajectories of MVPA. Mixed effects regression models to estimate MVPA trajectories revealed a
statistically signi�cant sex interaction. Hence, all mixed effects regression models were strati�ed by sex.
For both girls and boys, MVPA followed an inverse U-shape peaking at cycle 7 for girls (mean age in years
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12.1; SD 0.6; range 11-14) and at cycle 9 for boys (mean age in years 12.8; SD 0.7; range 12-15) (Figure
3).

Trajectories of motives and MVPA. For boys, higher �tness motives at cycle 1 (intercept) were associated
with lower initial MVPA levels. Increases in �tness motives were associated with lower MVPA levels (linear
slope) and this negative relationship became more pronounced with higher levels of �tness motives
(quadratic slope) (Table 4). In contrast, the model suggested that higher initial values of enjoyment and
competence motives were related to higher levels of MVPA (intercepts) and that increases in these
motives were positively associated with MVPA (linear slopes). For girls, the model suggested that initial
level of enjoyment motives was positively related to childhood MVPA (intercept). The model also
suggested that higher competence motives at cycle 1 were related to higher levels of MVPA (intercept),
that increases in competence motives were predictive of increases in MVPA (linear slope) and that these
increases were more pronounced at higher levels of competence motives (quadratic slope; Table 4).

Discussion
In this study, the longitudinal relationship of PA motives with self-report MVPA across 15 time points over
a 5-year period spanning late childhood (10-11 years), early adolescence (12-14 years), and middle
adolescence (15-16 years) was explored. Based on these �ndings, there are differences in how PA
motives relate to MVPA by sex and developmental period. Speci�cally, �tness motives were negatively
associated with boys’ MVPA levels from late childhood to middle adolescence. In addition, enjoyment
motives were positively associated with MVPA during late childhood for both sexes, and this positive
association was maintained for boys until middle adolescence. Also, competence motives were positively
associated with MVPA for both sexes from late childhood to middle adolescence, though it had a stronger
positive relationship for girls in their middle adolescence. Furthermore, social and appearance motives for
both sexes were not signi�cantly related to MVPA during any developmental period examined.

Fitness Motives. Relationships between �tness motives and PA have been inconsistent in past research.
[32, 35, 36, 38] Although our results are consistent with most previous studies showing that �tness
motives are not related to girls participation in PA, [32, 35, 38] our study adds to the literature by showing
that for boys, greater �tness motives predict lower initial MVPA and are associated with decreasing MVPA
over time. According to the authors of the MPAM-R, �tness motives are considered extrinsic forms of
motivation and are not related to the maintenance of PA. [23] The current study is the �rst longitudinal
study from late childhood to middle adolescence to provide empirical evidence that extrinsic forms of
motivation are not just unrelated to PA, but they can be negatively associated with lower PA among boys.
This suggests that fostering �tness motives would be ineffective at increasing MVPA in adolescents,
despite having been identi�ed and used as a motivational tool in previous PA promotion efforts. [35] The
inability of young adolescents to truly consider the long-term consequences of a behavior may be a
factor limiting the impact of �tness as a motive for PA. [35] By demonstrating a negative association with
MVPA as early as in 9-10 years old boys, our �ndings lend further support that �tness concerns may only
serve as PA in more mature individuals that have developed the cognitive processes required to realize
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the bene�ts of engaging in PA for �tness reasons. [55] Therefore, future studies may bene�t from
investigating how youth are interpreting �tness items, including whether boys and girls interpret these
items similarly, to ensure accuracy in how researchers describe their results.

Enjoyment Motives. Others have argued that enjoyment motives should be the initial focus of any
physical activity intervention. [56, 57] Our results also highlight the need to ensure that PA interventions
are enjoyable as greater enjoyment motives were strong predictors of more PA. These results are
corroborated by several other studies. [31, 32, 34–36] However, previous studies, were unable to discern
different patterns by sex in the relationship of enjoyment motives with the maintenance of PA behavior.
Our results suggest that enjoyment motives are positively related to MVPA from age 9-16 years among
boys; whereas among girls the positive relationship between enjoyment motives and MVPA was only
noted during late childhood (9-10 years). A possible explanation for this result is that when girls are
younger they display greater physical self-perception and as such they report greater enjoyment of PA
which then reinforces their desire to participate in further PA. [58] However, as girls transition through
puberty they may experience a degradation in their physical self-perception and a reduction in their
enjoyment of PA. [58] Differences between our results and results from other publications [31, 32, 34–36]
may be due to differences in research design (i.e., cross-sectional studies, short longitudinal studies) and
different age groups (e.g., ages 7-12 years not encompassing the pubertal transition).

Competence Motives. Our results are in line with other research suggesting a positive association
between competence motives and PA. [31, 32, 38] Our study demonstrated that greater competence
motives for boys and girls, positively predicted self-reported MVPA from late childhood to middle
adolescence. Additionally, higher levels of competence motives were predictive of more pronounced
increases in girls’ self-report MVPA over time. A systematic review that examined which factors
contributed to drop out from organized sport among children and youth found that low perceptions of
competence was one of the key factors in�uencing drop out. [59] Data from qualitative studies suggests
that youth may feel embarrassed to participate in sports in front of their peers if they are not able to show
that they are competent in the sport. [36] It is then possible that youth who engage in greater PA are
driven by competence motives, and hence, maintain their PA participation. On the other hand, youth who
do not hold high competence motives for PA participation are more susceptible to eventual barriers and
are at a greater likelihood to discontinue their PA participation. Our study suggests that fostering
competence motives in PA interventions may assist youth in adopting a PA mindset that will support their
behavior for a longer term especially among girls, whom have been observed to drop out of PA much
sooner and at faster rate than boys. [60]

Social Motives. Our results suggests that social motives were not associated with MVPA for both sexes.
Previous investigations on this relationships have not been consistent with some showing that greater
social motives were related to more PA, [35, 36] others indicated it was associated to less PA, [31] and
some, like our study suggested it was not related to PA. [32, 38] Our results are similar to the only other
longitudinal study that examined the relationship of the �ve motives with objectively measured PA. [32] A
recent systematic review of qualitative studies on barriers and facilitators of PA behavior in adolescents
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suggests that friendships have an in�uence on PA behavior. [61] However, researchers have found that
youth tend to be friends with peers that accumulate similar levels of PA. [62] This might suggest that
social motives are not helpful in the initiation of PA behavior, as youth choose friends that share certain
behaviors, and not because these friends are going to make them start something new. Social motives
may therefore not be key elements in the initiation and maintenance of PA.

Appearance Motives. Results from our work show that greater appearance motives were not related to
MVPA, for either boys or girls. However, there were sex differences in the trajectories of appearance
motives. In this study, both girls and boys identi�ed appearance motives as their least important motives
for taking part in PA throughout the study. Still, boys rated appearance motives higher than girls, but after
turning 12 years old, the increase in the rating of this motive was more pronounced for girls than for boys.
Previous cross-sectional publications have been inconsistent in their �ndings in relation to how
appearance motives may relate to MVPA [31, 36] and a longitudinal study with two measurement points
found no association between appearance motives and MVPA. [32] Collectively, this suggests that
perceived and experienced social pressures to achieve a speci�c physique by both girls and boys do not
lead to increased PA. [63–65] It is therefore recommended that interventions do not foster appearance
motives as a tool to increase PA.

Strengths and Limitations

The comprehensive long-term and frequent record keeping in the MATCH study is a strength that should
be acknowledged. This extensive data collection enabled the use of truncated MPAM-R items that were
con�rmed to be invariant across time to investigate changes in PA motives and PA from when children
were 9-11 years until they were 15-16 years. Some limitations include the self-reporting of MVPA, which
may over/under estimate PA. [66] These potential errors are nevertheless mitigated by the interest in
describing general PA trends made possible with repeated measures, rather than an interest in reporting
speci�c PA levels. [67] Moreover, computational challenges inhibited the estimation of longitudinal
measurement invariance test using all available data. As such, despite showing invariance by using mid-
year measurements of every academic year, there may be some masked errors that could not be
identi�ed. Finally, the use of a truncated version of the MPAM-R may make other studies less comparable.

Conclusions/public Health Implications
With the objective to increase PA in adolescents, fostering motives centered on enjoyment and
competence seem to be important intervention targets. Public health messages and interventions should
place more importance on these motives to encourage older children and adolescents to adopt physically
active lifestyles. Further, actions aimed at promoting MVPA should avoid promoting �tness motives to get
older children and adolescents more active.
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Figures

Figure 1

Mean of overall Observed Physical Activity Motives over Fifteen Survey Cycles
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Figure 2

Sex-Strati�ed Estimated Physical Activity Motives over Fifteen Survey Cycles 2.a. Estimated PA Motives
for Boys. 2.b. Estimated PA Motives for Girls

Figure 3

Estimated Mean MVPA* for Boys and Girls from the Sex-Strati�ed Mixed Effects Regression Model with
MVPA Predicted by PA Motives over Fifteen Survey Cycles (5 years). *MVPA: is the average number of
days per week in which a participant reports engaging in at least 60 minutes of moderate to vigorous
physical activity
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