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There are numerous classifications of physical activities (PAs). However, they lack precise
grouping criteria and tend to vary according to each author. Among other factors, the
individual’s level of motivation is considered an important aspect of PA maintenance.
In this study, we aimed to (1) compare several PAs according to intrinsic (Interest,
Enjoyment, and Competence) and extrinsic (Appearance, Fitness/Health, and Social)
motives and (2) analyze PAs with and without previous grouping to explore which
PAs are more similar based on the different motivational subscales. We recruited
1,421 physically active Brazilian participants (mean age = 26.83, SD = 10.49). The
participants stated which PA they practiced most frequently, and they answered the
revised motivation for PA measure. The data were analyzed with multivariate general
linear models and Kruskal–Wallis. We found that some PAs consistently differed from
others regarding motivational subscales. For example, participants practicing Walking
showed less Interest/Enjoyment and Competence motives than participants engaged in
several other PAs. Pilates was highlighted by a particularly low level of Social motivation
in comparison to other PAs. Furthermore, using the previously suggested categorization
of PAs, we also showed consistent distinctions considering each motivational subscale.
Specifically, one group of PA (categorized as more Complex, Team, Vigorous, Hybrid,
and Combative) scored higher on intrinsic motivation, while the other group of activities
(categorized as more Organized, Individual, Moderate, Strength, and Rhythmic) scored
higher on Appearance and Fitness/Health motives. Our results thus provide initial
evidence for possible new methods of grouping PA types that can improve maintenance
behavior using motivation as a grouping factor.

Keywords: motivation, classification, psychology, physical activity, movement, health

INTRODUCTION

There is a considerable variety and heterogeneity within the broad category of physical activities
(PAs). Researchers and practitioners are still discussing how to better understand and group the
possible subgroups of PAs. Several classification systems have been proposed for the purpose of
grouping, differentiating, and organizing PAs. PA can be classified by context, such as leisure,
commuting, household, and work (Streb et al., 2019). Leisure-time PAs are commonly sub-classified
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into sports and exercises, and each of them can be further
subdivided. For example, sports can be individual or team
(e.g., Molanorouzi et al., 2015), while exercises can be
classified as resistance, flexibility, endurance, balance, etc.
(Caspersen et al., 1985).

The intensity of energy expenditure can also classify PA as
light, moderate, or vigorous (Ainsworth et al., 2011). PA can
further be divided into aerobic or anaerobic, depending on the
metabolic requirements (U.S. Department of Health and Human
Services, 1996). In the Compendium of Physical Activities,
Ainsworth et al. (2011) used a heading to group types of PAs, each
sub-classified according to metabolic equivalents of effort/energy
expenditure. For example, sexual activity can be passive, general,
or active; dance can be aerobic, ballroom, ballet, etc.; sports can
be tennis, badminton, karate, volleyball, etc.; and conditioning
exercises can be calisthenics, stretching, resistance training, etc.

Cardoso et al. (2020) proposed a system that classifies PAs as
predominantly oriented by either combativeness or rhythmicity.
The authors define combativeness as PAs with a high level
of physical contact and competition, while rhythmicity in PAs
involves music and dance. This classification varies with the
sex and sexual orientation of the individual. Heterosexual
men and homosexual women were more likely to engage in
football, a more combative PA, whereas heterosexual women
and homosexual men were reported to be more likely to engage
in ballet, a more rhythmic form of PA (Cardoso et al., 2020).
Other authors, for example, Davison et al. (2002) and Varella
et al. (2017), similarly suggested division into more general
PA and artistic/aesthetic PA, such as rhythmic gymnastics,
baton twirling, or figure skating, which overlap with the
rhythmicity category. Another classification considered in the
field of motor learning is Complexity–Organization (Naylor
and Briggs, 1963), in which PAs are classified as more or
less complex or organized. Organization refers to the demands
placed on an individual related to interrelationships between
the parts/dimensions of the task, while Complexity refers to the
demand placed on an individual related to the processing of
information and/or memory storage by each part/dimension of
the task independently (Naylor and Briggs, 1963).

However, there is a lack of classification systems for PAs based
on basic psychological properties, such as motivation. Motivation
is composed of multiple evolved fundamental systems that guide
individuals toward survival and reproduction (Kenrick et al.,
2010), and thus, categorization of PAs according to individual
motives can be valuable because it may naturally organize and
anchor the different PAs into universal psychological tendencies.

Motivation is a complex and rich concept that is defined and
approached in numerous ways, often contradictory, either in
common sense or within specialized areas of scientific disciplines,
such as Psychology (Roberts and Nerstad, 2020). In general,
motivation modulates and coordinates the direction, vigor,
and composition of behavior that arises from a wide variety
of internal, environmental, and social sources (Shizgal, 2001).
Motivation can be defined as variations in levels of wanting,
wishes, and aspirations that are capable of influencing one’s
intention and behavior (Ryan and Deci, 2000; Baumeister, 2016;
Reeve, 2018).

In the field of sports psychology, two theories are dominant
(Roberts and Nerstad, 2020): Achievement Goal Theory and Self-
Determination Theory. The Achievement Goal Theory focuses
on the goals established to guide decision-making, engagement
levels, and responses to achievement outcomes (Roberts and
Nerstad, 2020). The Achievement Goal Theory popularized the
distinction between motives as predominantly egocentric or task-
oriented (Jagacinski and Strickland, 2000). For instance, someone
may decide to engage in a particular type of PA with the primary
purpose of mastering/learning or of appearing skilled to others.
The Self-Determination Theory popularized the distinction
between intrinsic (e.g., interest, enjoyment, and competence)
and extrinsic motives (e.g., fitness, health, appearance, and
socialization) (Ryan and Deci, 2000). For example, someone
might be more motivated to follow their interests and inherent
abilities or to socialize, thus engaging in team PAs as a result.

In both theoretical and empirical research, studies addressing
motivation and participation/choice of PA are mostly oriented
by Self-Determination Theory (e.g., Frederick and Ryan, 1993;
Ryan et al., 1997; Andrade Bastos et al., 2006; Molanorouzi
et al., 2015; Borges et al., 2021; Jenkins et al., 2021; Varella,
2021). For example, Andrade Bastos et al. (2006) found that
fitness participants scored higher on appearance and social
motives than walking participants. Molanorouzi et al. (2015)
found that some PA groups distinguished themselves from all
others according to each subscale analyzed (e.g., racquet sports
participants had significantly higher motives for mastery and
competition compared to the rest of the sample). Ryan et al.
(1997) found that aerobics participants reported higher body-
related and less competence/enjoyment motives than taekwondo
participants. Varella (2021) found that the motivation to apply for
a university career in Physical Education (along with Chemistry
and Dentistry) as a proxy for a lifetime commitment to sports
and exercises is 3.74–8.42 times more intrinsically motivated
than it is extrinsically motivated. In a study conducted during
a COVID-19 lockdown in New Zealand, Jenkins et al. (2021)
found positive associations between doing PA with psychological
well-being, with nature-based PAs (i.e., performed “around
natural environments”) being stronger predictors of increased
intrinsic motivation than non-nature-based PAs. In fact, activities
promoting autonomy, competence, and relatedness correlate to
higher well-being (Ryan and Deci, 2000), and adherence to PA
can be such an example (see Ryan et al., 1997).

In addition to the Achievement Goal Theory and Self-
Determination Theory, evolutionary approaches were included
to explain PA practice, mainly regarding sex differences in
motives for sports (e.g., Deaner et al., 2015; Apostolou and
Lambrianou, 2017). In particular, the Renovated Pyramid of
Needs based on evolutionary-relevant goals proposes seven
fundamental motivational systems: Immediate Physiological
Needs, Self-Protection, Affiliation, Status/Esteem, Mate
Acquisition, Mate Retention, and Parenting (Kenrick et al.,
2010). These systems can be attained through PA.

Previous studies focused on comparing different categories
of PAs according to motivational subscales (e.g., Frederick and
Ryan, 1993; Molanorouzi et al., 2015; Hsu and Valentova,
2020). Sport participants reported greater intrinsic motives,
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TABLE 1 | Distribution of groupings of PAs.

Total N % Level of PA
Organization1

Number of
participants

Physiological
Demand2

Intensity of energy expenditure3 Motor
orientation4

Strength 344 26.6 Complexity Individual Strength Moderate Rhythmicity

Running 151 11.7 Organization Individual Cardiorespiratory Vigorous Rhythmicity

Walking 88 6.8 Organization Individual Cardiorespiratory Light Rhythmicity

Swimming 69 5.3 Complexity Individual Cardiorespiratory Vigorous Water Practices

Pilates 63 4.9 Complexity Individual Hybrid Moderate Rhythmicity

Futsal 45 3.5 Complexity Team Hybrid Vigorous Combativeness

Soccer 40 3.1 Complexity Team Hybrid Vigorous Combativeness

Volleyball 47 3.6 Complexity Team Hybrid Vigorous Combativeness

Handball 33 2.6 Complexity Team Hybrid Vigorous Combativeness

Basketball 32 2.5 Complexity Team Hybrid Vigorous Combativeness

Dances 31 2.4 Complexity Both Cardiorespiratory Vigorous Rhythmicity

Tennis 29 2.2 Complexity Both Hybrid Vigorous Combativeness

Cycling 27 2.1 Organization Individual Cardiorespiratory Vigorous Rhythmicity

Athletics 26 2.0 Complexity Individual Hybrid Vigorous Combativeness

Rugby 19 1.5 Complexity Team Hybrid Vigorous Combativeness

Yoga 25 1.9 Complexity Individual Hybrid Light Rhythmicity

Ballet 24 1.9 Complexity Individual Cardiorespiratory Moderate Rhythmicity

Bycycling/Bike 21 1.6 Organization Individual Cardiorespiratory Moderate Rhythmicity

Kung Fu 19 1.5 Complexity Individual Hybrid Vigorous Combativeness

Extreme Conditioning Program 17 1.3 Complexity Individual Strength Vigorous Rhythmicity

Functional Training 16 1.2 Complexity Individual Strength Vigorous Rhythmicity

Karate 16 1.2 Complexity Individual Hybrid Vigorous Combativeness

Gymnastics 14 1.1 Complexity Individual Hybrid Moderate Rhythmicity

Muay Thai 13 1.0 Complexity Individual Hybrid Vigorous Combativeness

Table Tennis/Badminton 12 0.9 Complexity Both Hybrid Moderate Combativeness

Pole Dance 12 0.9 Complexity Individual Cardiorespiratory Moderate Rhythmicity

Boat (Rowing/Canoeing) 11 0.9 Organization Both Hybrid Vigorous Water Practices

Aerobics 10 0.8 Organization Individual Cardiorespiratory Vigorous Rhythmicity

Boxing 9 0.7 Complexity Individual Hybrid Vigorous Combativeness

Jiu-Jitsu 8 0.6 Complexity Individual Hybrid Vigorous Combativeness

Judo 8 0.6 Complexity Individual Hybrid Vigorous Combativeness

Hydrogymnastics 8 0.6 Complexity Individual Cardiorespiratory Moderate Water Practices

Other Exercises 7 0.5 Complexity Individual Hybrid Moderate Rhythmicity

Total (sample) 1,294 100.0

1Based on Naylor and Briggs (1963).
2Based on Caspersen et al. (1985).
3Based on Ainsworth et al. (2011).
4Based on Cardoso et al. (2020).

whereas exercise participants reported more bodily related
motives (Frederick and Ryan, 1993; Hsu and Valentova, 2020).
Frederick and Ryan (1993) were pioneers in showing the
importance of comparing more categories of PA than in previous
studies: individual sports, team sports, and exercises (“fitness
activities” in the original). We highlight two more recent studies,
Molanorouzi et al. (2015) and Hsu and Valentova (2020), that
followed similar reasoning and proposed additional categories
to group PA. Hsu and Valentova (2020) proposed an update
of Frederick and Ryan’s (1993) model by adding a category
labeled “Body/Movement Practices,” and their results showed
an important distinction between Body/Movement Practices as
an intermediate category between sports and exercises, closer
to individual sports regarding motivational scores. Molanorouzi

et al. (2015) also proposed more categories to group and compare
PA: team sports, individual racing plus bowls, racquets, exercises,
and martial arts. However, they did not offer any theoretical
reasons for their grouping. All the previous categorizations
share the limitation of not being data-driven, which can lead to
stereotyping or grouping of activities that, in fact, do not create
homogenous groups.

We aimed to analyze PAs with and without previous grouping
and explore which PAs were more similar according to different
motivational subscales. The present research is exploratory,
and we hypothesized that some PAs might present a certain
difference in grouping compared to others, despite having the
same classification system as previous authors. For instance,
walking and running are both considered organized exercises
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but differ considerably depending on the criterion used, such as
intensity or energy expenditure. Similarly, rowing and swimming
are considered organized exercises, although their participant
counts vary significantly; one is usually categorized as a group
activity, while the other is classified as an individual activity. As a
result, individuals may have disparate scores in certain motives,
which may justify their disparate categorization.

MATERIALS AND METHODS

Participants
Participants were recruited using convenience samples from
social networks (Facebook and WhatsApp) and mailing lists
at one of the most well-ranked Brazilian public universities.
We recruited 1,421 participants who stated themselves as
physically active (mean age = 26.83, SD = 10.49), 564 men
(mean age = 28.05, SD = 11.40), and 856 women (mean
age = 25.98, SD = 9.70).

Instruments
The participants (total N = 1,294) indicated their most frequently
practiced activity. Table 1 shows all activities included in
this study, their respective numbers of participants, and their
classification based on previous studies. Since the previous
studies have not classified all PAs included in our dataset or
did not have precise operational definitions, the first and second
authors categorized all PAs together based on the definitions
and similar PAs from previous studies. Table 2 shows the total
number of PAs split into each classification system. This study
is part of a broader project (see Hsu and Valentova, 2020;
Hsu, 2022), and here we report the instruments analyzed in
this specific study.

The participants answered our version of the Motivation
for Physical Activity Measure Revised (Ryan et al., 1997) that
measures, in 30 items answered on seven-point Likert scales, five
motivational subscales related to PA: intrinsic (Competence and
Interest/Enjoyment) and extrinsic (Appearance, Fitness/Health,
and Social). We translated the instrument from English to
Brazilian Portuguese. The internal consistencies measured
by Cronbach’s alphas were satisfactory: Interest/Enjoyment
(α = 0.92); Competence (α = 0.90); Appearance (α = 0.89);
Fitness/Health (α = 0.80), and Social (α = 0.85).

Procedure
Data were collected online using Qualtrics software (Qualtrics,
Provo, UT, United States) at the end of 2016. No reward was
provided for participating in the study. The project was approved
by the IRB of the Institute of Psychology, University of São Paulo
(number 1.506.899, approved on 19 April 2016).

Statistical Analyses
The analyses were conducted with the Statistical Package for
Social Sciences (SPSS) version 21.0.

Regarding the analyses of previous classifications, similar to
previous studies (e.g., Frederick and Ryan, 1993), to test for
the effect of each classification of PA, we performed separate

TABLE 2 | Frequencies of groupings of PAs.

N %

Level of PA Organization1 100.0

Complexity 898 69.7

Organization 398 30.3

Number of Participants

Individual 988 76.4

Team 216 16.7

Both 83 6.9

Physiological Demand2

Strength 375 29.0

Cardiorespiratory 438 33.8

Hybrid 474 37.2

Intensity of energy expenditure3

Light 112 8.7

Moderate 501 38.7

Vigorous 674 52,6

Motor orientation4

Combativeness 356 27.5

Rhythmicity 843 65.1

Water Practices 88 7.4

Total (sample) 1,294 100.0

1Based on Naylor and Briggs (1963).
2Based on Caspersen et al. (1985).
3Based on Ainsworth et al. (2011).
4Based on Cardoso et al. (2020).

multivariate general linear models (GLMs) with the type of
motivation as the dependent variable, and the types of PA as fixed
factors. Tests of Between-Subject Effects were further checked to
estimate the main effects, and Estimated Marginal Means with
Bonferroni correction were consulted as post hoc tests. We also
performed correspondence analysis (similarly to Borges et al.,
2021) to graphically illustrate the PAs groupings according to
each category (Supplementary Figures 1–4).

Regarding the analysis without previously grouping PAs, we
performed the Kruskal–Wallis analyses of variance with all PAs
categories as fixed factors and each motivational subscale as the
dependent variable. Significance was established at 0.05.

RESULTS

The GLM showed significant effects of Complexity/Organization
on motives for PAs [Wilks’ 3 = 0.947, F(1,2) = 14.22, p < 0.001].
As shown in Table 3, PAs with a greater degree of Complexity
over-scored the PAs with a greater degree of Organization
in Interest/Enjoyment, Competence, and Social motives, while
Organization PAs had higher scores than Complexity in
Fitness/Health motivation. No significant differences were found
in Appearance motives.

The GLM showed that the number of participants in each
activity had a significant effect on motivation for PAs [Wilks’
3 = 0.674, F(2,3) = 55.83, p < 0.001]. As shown in Table 4,
Individual PAs differed significantly from Team PAs on all
motivational subscales, with the intermediate category (Both)
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TABLE 3 | Differences between mean scores (±SD) of motivational dimensions divided into Complexity and Organization.

Complexity Mean (SD) Organization Mean (SD) F statistics Eta-squared

Interest/Enjoyment 5.52 (1.42) 5.19 (1.39) 14.54** 0.011

Competence 4.97 (1.53) 4.44 (1.66) 30.74** 0.023

Appearance 4.82 (1.67) 4.68 (1.48) 2.17 0.002

Fitness/Health 5.77 (1.16) 5.93 (1.05) 5.67* 0.004

Social motivation 2.90 (1.59) 2.43 (1.44) 25.51** 0.019

*p < 0.005; **p < 0.001.

showing lower scores compared to the Team only for Social
motives. Individual PAs had the highest scores on Fitness/Health
and Appearance motives, while Team and Both scored the
highest on Interest/Enjoyment and Competence motives.

The GLM showed significant effects for predominant
Physiological Demand on motives for PAs [Wilks’ 3 = 0.706,
F(2,3) = 48.75, p < 0.001]. As shown in Table 5, the
three categories of PA differed among almost all motivational
subscales, with the Hybrid showing the highest scores on
Interest/Enjoyment, Competence, and Social motives, while
Strength showed the highest scores on Fitness/Health and
Appearance motives. Cardiorespiratory PAs had an intermediate
position in all subscales.

The GLM showed significant effects of the type of Energy
Expenditure on motives for PAs [Wilks’ 3 = 0.750, F(2,3) = 39.66,
p < 0.001]. As shown in Table 6, Vigorous PAs differed from
the other types on almost all motivational subscales, scoring the
highest scores on Interest/Enjoyment, Competence, and Social
motives. Moderate PAs had the highest scores on Appearance
and Fitness/Health motives, while Light PAs showed lower scores
than Moderate or Vigorous in all motivational subscales.

The GLM showed significant effects of Motor Orientation on
motives for PAs [Wilks’ 3 = 0.708, F(2,3) = 48.22, p < 0.001].
As shown in Table 7, Combativeness significantly differed from
Rhythmicity on all motivational subscales, with Water Practices
always showing intermediate values. Rhythmicity had the
highest scores on Fitness/Health and Appearance motives, while
Combativeness had the highest scores on Interest/Enjoyment,
Competence, and Social motives.

Regarding the effects of using no categories of PA on subscales
of motivation, the Kruskal–Wallis test revealed a statistically
significant effect of PA on Interest/Enjoyment, χ2 (32) = 298.56,
p < 0.001. Overall, Walking was the least Interest/Enjoyment-
motivated PA.

The multiple comparison rank medians showed that Walking
had lower scores in Interest/Enjoyment than Swimming, Karate,
Kung Fu, Basketball, Rugby, Tennis, Soccer, Dances, Handball,
Extreme Conditioning Program, Volleyball, Futsal, Ballet, and
Pole Dance (all p’s < 0.05). Also, Aerobics had lower scores than
Volleyball, Futsal, and Ballet (all p’s < 0.007). There were no other
significant differences.

Regarding the effects of PA on Competence motivation, the
Kruskal–Wallis test revealed a statistically significant effect of PA
on Competence, χ2 (32) = 194.04, p < 0.001. Walking was the
least competence-motivated PA.

The multiple comparison rank medians showed that Walking
had lower scores in Competence motivation than Swimming,

Karate, Kung Fu, Jiu-Jitsu, Basketball, Rugby, Tennis, Soccer,
Dances, Handball, Extreme Conditioning Program, Strength,
Running, Athletics, Volleyball, Futsal, Ballet, Pilates, and Pole
Dance (all p’s < 0.033). Also, Aerobics had lower scores than
the Extreme Conditioning Program (p = 0.021). Bicycling/Bike
had lower scores than Kung Fu, Pole Dance, and Extreme
Conditioning Program (all p’s < 0.038).

Regarding the effects of PA on Social motivation, the Kruskal–
Wallis test revealed a statistically significant effect of PA χ2

(32) = 375.87, p < 0.001. Aerobics and Pilates were the least
socially motivated PAs.

The multiple comparison rank medians showed that Aerobics
had lower scores than Soccer, Volleyball, Basketball, Futsal,
Handball, Athletics, and Rugby (all p’s < 0.017). Pilates had lower
scores than Extreme Conditioning Program, Swimming, Dances,
Tennis, Table Tennis/Badminton, Soccer, Volleyball, Basketball,
Futsal, Handball, Athletics, and Rugby (all p’s < 0.003).

Regarding the effects of PA on Fitness/Health motivation, the
Kruskal–Wallis test revealed a statistically significant effect of PA
χ2 (32) = 151.97, p < 0.001. Handball and Dances were the least
Fitness/Health-oriented PAs.

The multiple comparison rank medians showed Handball
with lower scores than Running, Swimming, Strength, Functional
Training, Jiu-Jitsu, and Extreme Conditioning Program (all
p’s < 0.039). Dances had lower scores than Strength, Running,
and Extreme Conditioning Program (all p’s < 0.004).

Regarding the effects of PA on Appearance motivation, the
Kruskal–Wallis test revealed a statistically significant effect of PA
χ2 (32) = 317.40, p < 0.001. Yoga, Handball, and Tennis were the
least Appearance-oriented PAs.

The multiple comparison rank medians showed that Handball
had lower scores than Running, Strength, and Extreme
Conditioning Program (all p’s < 0.037). Tennis had lower
scores than Strength and Running (all p’s < 0.038). Yoga had
lower scores than Running, Strength, and Extreme Conditioning
Program (all p’s < 0.025).

DISCUSSION

We aimed to compare PAs according to five motivation subscales
in order to verify possible similarities and differences, either
using previously proposed classification systems or a more data-
driven analysis.

The results confirm that different classification systems
present a similar distinction between extrinsic and intrinsic
motives. The Social and intrinsic motives of Interest/Enjoyment
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TABLE 4 | Differences between mean scores (±SD) of motivational dimensions divided according to predominant Number of Participants.

Individual Mean (SD) Team Mean (SD) Both Mean (SD) F statistics Eta-squared

Interest/Enjoyment 5.17 (1.48)2 6.27 (0.75)1 6.15 (0.82)1 71.87** 0.101

Competence 4.65 (1.64)2 5.40 (1.21)1 5.14 (1.42)1 22.70** 0.034

Appearance 5.04 (1.54)1 3.94 (1.59)2 3.84 (1.45)2 61.53** 0.087

Fitness/Health 5.98 (1.03)1 5.28 (1.29)2 5.33 (1.32)2 45.06** 0.066

Social motivation 2.36 (1.38)3 4.25 (1.32)1 2.76 (1.56)2 181.44** 0.220

Means (±SD) with the same superscript numbers do not differ from each other (using Bonferroni’s post hoc comparisons).
**p < 0.001.

TABLE 5 | Differences between mean scores (±SD) of motivational dimensions divided according to predominant Physiological Demand.

Strength Mean (SD) Cardiorespiratory Mean (SD) Hybrid Mean (SD) F statistics Eta-squared

Interest/Enjoyment 4.86 (1.61)3 5.36 (1.39)2 5.91 (1.08)1 62.49** 0.089

Competence 4.54 (1.66)2 4.58 (1.66)2 5.23 (1.36)1 27.35** 0.041

Appearance 5.77 (1.23)1 4.61 (1.52)2 4.15 (1.61)3 130.07** 0.168

Fitness/Health 6.16 (0.94)1 5.83 (1.13)2 5.54 (1.20)3 33.17** 0.049

Social motivation 2.16 (1.25)3 2.55 (1.47)2 3.41 (1.61)1 82.15** 0.113

Means (±SD) with the same superscript numbers do not differ from each other (using Bonferroni’s post hoc comparisons).
**p < 0.001.

TABLE 6 | Differences between mean scores (±SD) of motivational dimensions divided according to predominant Intensity of Energy Expenditure.

Light Mean (SD) Moderate Mean (SD) Vigorous Mean (SD) F statistics Eta-squared

Interest/Enjoyment 4.79 (1.46)2 4.97 (1.56)2 5.86 (1.13)1 75.98** 0.106

Competence 3.70 (1.69)3 4.54 (1.64)2 5.18 (1.40)1 57.96** 0.083

Appearance 4.15 (1.68)2 5.38 (1.46)1 4.43 (1.58)2 64.71** 0.092

Fitness/Health 5.65 (1.22)2 5.99 (1.05)1 5.72 (1.16)2 9.74** 0.015

Social motivation 2.10 (1.25)2 2.19 (1.27)2 3.29 (1.61)1 94.88** 0.129

Means (±SD) with the same superscript numbers do not differ from each other (using Bonferroni’s post hoc comparisons).
**p < 0.001.

TABLE 7 | Differences between mean scores (±SD) of motivational dimensions divided according to predominant Motor Orientation.

Combativeness Mean (SD) Rhythmicity Mean (SD) Water Mean (SD) F statistics Eta-squared

Interest/Enjoyment 6.15 (0.85)1 5.08 (1.52)3 5.74 (1.05)2 83.21** 0.115

Competence 5.42 (1.22)1 4.52 (1.66)3 5.02 (1.45)1 43.73** 0.064

Appearance 4.11 (1.63)3 5.07 (1.54)1 4.64 (1.43)2 48.23** 0.070

Fitness/Health 5.47 (1.25)2 5.96 (1.06)1 5.88 (0.94)1 25.16** 0.038

Social motivation 3.86 (1.48)1 2.26 (1.32)3 3.09 (1.56)2 168.75** 0.208

Means (±SD) with the same superscript numbers do not differ from each other (using Bonferroni’s post hoc comparisons).
**p < 0.001.

and Competence tend to be greater for PAs that are defined as
more complex, practiced in teams, involve hybrid physiological
predominance, vigorous effort, and a motor orientation of
combativeness. On the other hand, extrinsic motives for
Fitness/Health and Appearance tend to be greater for PAs that are
defined as more organized and individual, with a predominance
of strength, moderate effort, and rhythmicity orientation.

According to the analyses without previous grouping, Walking
is less motivated by Interest/Enjoyment and Competence than
most sports. Furthermore, Aerobics and Pilates were less
socially motivated than several sports, mainly collective/team.

Appearance motives tend to be lower in Tennis, Yoga, and
Handball in comparison to some exercises, such as Strength
and Running. Finally, Fitness/Health motives were lower in
Dances and Handball in comparison to some exercises. In the
same direction, Varella (2021) found that in Dance, the intrinsic
motives were 64.31 times higher than the extrinsic motives.

Walking is usually classified as a light to moderate PA
(Ainsworth et al., 2011) and can be performed in varied domains
with varying intentions (Niven and Markland, 2016). Here, we
analyzed Walking as a leisure-time PA. Compared to several
other PAs, Walking was one of the least intrinsically motivated.
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More evidence is needed to test if Walking provides enough
opportunities for feelings of competence or pleasure (Morris and
Hardman, 1997; Niven and Markland, 2016).

However, the possibility of not being as enjoyable or
challenging as other PAs does not negate Walking’s contributions
to well-being. In fact, it is known that a Walking intervention can
increase exercise self-efficacy and general self-efficacy (Duranso,
2019). Walking is self-regulated, accessible, requires almost
no equipment, and has minimal adverse effects (Morris and
Hardman, 1997). Thus, Walking is one of the most frequently
practiced PAs, especially among starters, which might in
part explain the lack of intrinsic motivation. Moreover, some
participants may prefer other PAs (such as Tennis) but have
fewer or no opportunities to do so. Thus, Walking emerges
as a good option, especially for the initiation of PA, since it
is a very accessible PA and most people are physically and
economically able to do it.

Regarding social motives, we showed that Pilates was the least
socially motivated PA. In general, Pilates is a frequently studied
PA, and its benefits to health are well-documented (Memmedova,
2018). Despite our results, relatedness is considered an important
factor for the maintenance of Pilates, following competence (Lee,
2018). Although social motives may be important in Pilate’s
participation, they are not as strong as other motives, for
example, competence. In addition, people may prefer other PAs
to socialize, such as team sports, whose inherent structure enables
them to interact socially and thus fulfill their universal need for
relatedness (Baumeister and Leary, 1995; Ryan and Deci, 2000).

Appearance motivation was the strongest for Strength and
Running, which were also the most frequently chosen as
primary PAs (nStrength = 344, nRunning = 151). Strength
leading to muscle hypertrophy and Running leading to fat
burning are obviously the most practiced PAs, and appearance
is thus among the most important motives for PAs. Appearance
motivation is important since it affects everyday lives in
many social contexts, including partner selection (Valentova
et al., 2021; Davis and Arnocky, 2022). A recent meta-
analysis showed that in men, strength/muscularity is the
strongest and only consistent predictor of both mating and
reproduction (Lidborg et al., 2022). Mating is among the most
important basic needs (Kenrick et al., 2010). However, the
promotion of highly Appearance-oriented PAs requires caution.
For example, Murray et al. (2016) reported relations between
appearance orientation with anabolic-androgenic steroid use,
eating disorders, and muscle dysphoria. Davison et al. (2002)
showed that girls who are practicing aesthetic sports report
more concern about their weight and body shape than
those practicing non-aesthetic sports. In addition, it is well
known that extrinsic motives—Appearance included—are not
as effective as intrinsic motives in promoting PA adherence
(Ryan et al., 1997).

Finally, regarding Fitness/Health motives, Handball had lower
scores than several other PAs. In line with this, Handball
participants showed, in contrast, high levels of intrinsic and social
motivation. This supports a previous study in which handball
players showed high levels of basic psychological needs (Alesi
et al., 2019), thus reflecting benefits for their mental health

through self-determination fulfillment (Ryan and Deci, 2000).
In other words, in our sample, Handball and other sports
participants may focus on participating for motives such as
interest/enjoyment, competence, and social, acquiring health
benefits without explicitly (or strongly) seeking them.

Despite focusing on a less studied Latin American population,
our study has several limitations. Among them, our sampling
was non-randomized (i.e., by convenience), possibly reducing
generalization and external validation. Our sample was also
predominantly composed of university students. Thus, more
diverse and representative samples are needed in future studies.
In addition, our design was cross-sectional, and a longitudinal
observation would offer complementary explanative power. Also,
qualitative research would be welcomed, possibly exploring more
possibilities for grouping PA according to unique interactions
capable of improving understanding of the phenomenon. For
example, Barreira (2018) proposed different subcategories for
martial arts through phenomenological reduction. The same
could be done in other PAs, improving understanding and
opening up new avenues for further interventions. Together
with more quantitative research, such as shown in the present
study, a mixed qualitative-quantitative method, long-term
observational studies, and studies in different socio-cultural
settings would be highly beneficial for improving the area of
motivation toward PAs.

CONCLUSION

Our study shows that we can clearly distinguish several
PAs and group them based on motivational subscales. For
example, grouping some of them as team sports (Handball,
Soccer, Basketball, Volleyball, and Rugby) is justified by their
similar scores in Social motivation. More specifically, we
showed that one set of PA groups (those classified as more
Complex, Team, Vigorous, Hybrid, and Combative) scored
higher on intrinsic motivation, while extrinsic motivations
of Appearance and Fitness/Health identified the other set
of PA groups (characterized as more Organized, Individual,
Moderate, Strength, and Rhythmic). We thus reinforce the
persistence of similar patterns in the distribution of PA regarding
motivational subscales, despite using different criteria to classify
PA. Using motivation as a grouping factor, our results provided
initial evidence toward possible new methods of grouping PA
types that can improve maintenance behavior. A more precise
classification based on underlying motivations may contribute
to improvements in health promotion by increasing individuals’
chances of choosing a PA that is more suitable to their unique
psychological needs. Individualized PA may, in turn, enable more
pleasurable sensations and, consequently, higher maintenance.
For example, a personalized training program could be developed
based on psychometric questionnaires analyzing individual
psychological needs. Based on a dataset from previous studies,
the training program could suggest some PA that is more
matched with the person’s psychological scores. Possible changes
could be measured periodically, as usually happens with other
physiological variables, such as VO2, heart rate, rate of perceived
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exertion, etc. See also Hsu (2022) for additional and more detailed
discussions regarding this topic.

Finally, our results show similar patterns of distribution
of motives among different PA categories, suggesting a
psychological-oriented corroboration. Future studies with
different samples may better dissect similarities and differences
among the classification systems in order to propose a stronger
instrument to classify PAs according to different motives and
possibly provide theoretical advancements.

Creating a motivational compendium of PAs could help
to reduce drop-out and improve the personalization of
interventions by using other measures such as each person’s
personality, gender cognition, gender identity, sexual orientation,
expectations, and idealized motives to find a better match for
them. We hope that our findings and conclusions can inspire
programs aimed at increasing adherence to PA in order to
reduce many widespread sedentary-related health conditions
and risk factors.
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