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Pubertal Development on SPA and Exercise in Girls 1

Effects of Pubertal Timing and Pubertal Tempo on Social Physique Anxiety, Self-
determined Motivation, and Exercise in Early Adolescent Girls
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Purpose: Research has shown that there is a decrease in physical activity levels during
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early adolescence, especially for girls. Previous studies have shown that the social
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physique anxiety (SPA) may be a controlling factor influencing exercise motivation and
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engagement in this behavior; however, the potential role that puberty plays in this

=
< o

decrease has not been considered until now. The objective of the present study was to
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examine the impact of pubertal timing and pubertal tempo on social physique anxiety
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(SPA) and exercise motivation and behavior. Methods: Data from 328 early adolescent
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girls, aged between 9-12 at the time of joining the study, were collected in three waves
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over a two-year period. Using structural equation modeling (SEM) techniques, different
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three-time-point growth models were estimated to examine if earlier maturing and
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compressed maturing in girls had differential effects on SPA and exercise motivation
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and behavior. Results: The results from growth analyses suggest that early maturing
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(according to all the pubertal indicators considered, except menstruation) tends to
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translate into (i) an increase in SPA levels, and (ii) a decrease in exercise - in the latter
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case, by reducing self-determined motivation. However, no differential effects from any
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of the pubertal indicators were found for compressed maturing in girls. Discussion:
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These results highlight the need for increased efforts toward developing programs
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aimed at helping early maturing girls to cope with the challenges of puberty with a
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particular focus on SPA experiences and exercise motivation and behavior.
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hypothesis, maturation compression hypothesis.
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Implications and Contribution
There are differential effects on SPA and exercise in early maturing girls, but not in
compressed maturing girls. The Developmental Stage Termination Hypothesis is

supported but not the Maturation Compression Hypothesis.
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Effects of Pubertal Timing and Pubertal Tempo on Social Physique Anxiety, Self-
determined Motivation, and Exercise in Early Adolescent Girls

Despite the well-documented health benefits of physical activity [1], research
has highlighted a decline in exercise at the onset of early adolescence, especially in girls
[2]. During puberty, important changes occur in body structure and shape (e.g., weight
and height) that may lead to girls feeling social physique anxiety (SPA). This type of
social anxiety results from excessive concern about the potential appraisal by others of
one's body [3], which often leads to girls feeling pressure to control their body
appearance and avoid the feeling of potential social disapproval [4]. Research evidence
suggests that girls exhibit greater SPA than boys [5] and that this body-related negative
emotion may compromise their level of participation in exercise [6].

In line with Self-determination Theory [7,8], many studies have shown that SPA
is a controlling factor that can influence exercise motivation and engagement in exercise
behavior [9—11]. Specifically, these studies have shown that SPA predicts a decrease in
exercise engagement in adolescence by favoring controlling or non-self-determined
forms of motivation (i.e., feeling forced or pressured into doing exercise, either by
others or by oneself) and undermining autonomous or self-determined forms of
motivation (i.e., a commitment to exercise behavior based on choice). Research
suggests that experiencing SPA probably undermines autonomous motivation in
exercise, given that this experience would reflect in the context being interpreted as
controlling or pressuring because girls are trying to control the way their bodies looks
[9,10,12]. However, the potential role of puberty in SPA has not so far been considered
within this model, despite the proven relationship between pubertal development and

social anxiety in early adolescent girls [13].
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Adolescence may be a risk period for developing SPA in girls due to the
significant bodily changes that can result from puberty (i.e., breast growth, growth spurt
and pimples). The experience of puberty can differ dramatically depending on how
early (timing of onset) and rapidly (tempo of puberty) girls begin and progress through
these changes [14]. Psychological research has shown that individual differences in the
maturation process are related to health and emotional well-being [15]. Nevertheless,
the existing research has not examined whether these individual differences might
explain body image concerns and the subsequent decrease in exercise in girls.

According to the Developmental Stage Termination Hypothesis [16], early
pubertal timing may be problematic for body image because changes in body shape and
weight would precede the psychological development necessary to adjust to the changes
that come with puberty. Furthermore, given the disparity in maturation that early
maturing girls would exhibit [14,17], it is to be expected that they would face more
social pressures for which they are not cognitively and emotionally mature. Thus, early
maturing girls may be unprepared to cope with the changes, with how they interpret
their social environment, and with the expectations derived from others - resulting in
SPA and less self-determined motivation toward exercise, which, in turn, leads to less
engagement in this behavior.

In line with the Maturation Compression Hypothesis, an unusually rapid
transition through puberty might contribute to a preoccupation with the body, triggering
greater SPA and less engagement in exercise for girls. In other words, a faster than
average pace of pubertal development may make body changes more obvious and
visible, in a way that may provoke more reactions from family and peers, putting
pressure on girls and increasing their perception of potential negative appraisal. In

addition, an accelerated pace of body modification compresses the time available to
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cope cognitively and emotionally with the demands of sudden body transformation.
Conversely, a comparatively slower developmental progression than other girls,
especially in those physical features that are more visible, may be less appreciated by
significant others, putting less pressure on body image while allowing more time to
assimilate these changes in body shape and weight.

While both the Developmental Stage Termination Hypothesis and the
Maturation Compression Hypothesis focus on different aspects of variation in pubertal
timing, both are similar and could support the hypothesis that atypical (either early or
rapidly changing) pubertal development could be related to increased SPA and
decreased exercise behavior in girls. Accordingly, this study extends the research on the
relationship between puberty and adverse consequences and examines whether there is a
relationship between a variation in pubertal maturation, SPA and exercise motivation
and behavior. Specifically, the aim of the study is to determine whether there are
differential effects on SPA and exercise motivation and behavior in earlier maturing and
compressed maturing girls.

Methods
Participants
A convenience sample included 328 Spanish pre-adolescent girls who met the following
inclusion criteria: (1) being female, (i1) being in the fifth or sixth grade of primary
school at the time of joining the study, and (ii1) completing the questionnaire at each of
the data collection time points. The participants’ age and BMI at the time of joining the
study ranged from 9 to 12 years old (M = 10.42, SD = .65) and from 12.54 to 27.66 (M
=17.53, SD = 3.06), respectively. The participants’ age and BMI at the time of study
completion ranged from 11 to 14 years old (M = 12.36, SD = 0.68) and 13.24 to 31.95

kg/m? (M =19.37, SD = 3.35), respectively. The sample were recruited from two public
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schools (n = 48) and eight charter schools (7 =280) in two urban areas in southern
Spain; these were chosen based on the criteria of accessibility and willingness to
cooperate. Charter schools, although privately owned, are non-selective state-funded
schools in Spain, so they maintain the same access standards as public schools.
Measures

Sociodemographic Variables. Participants reported their age, height and weight, the last
two being used to estimate the participants' BMI (kg/m?).

Pubertal Development. A Spanish translation of the female version of the Pubertal
Development Scale [18] was used. This instrument assesses the subjective degree of
development of five physical characteristics associated with pubertal maturation. These
include body hair (pubic hair) growth, breast growth, skin changes, growth spurt, and
menarche. Each characteristic is rated using a 4-point scale ranging from 1 (“no
development”) to 4 ("development completed”). In the light of the present study’s
objectives, scores from individual indicators and an aggregate score reflecting
subjective overall pubertal development were employed. Internal consistency values of
o =.60 (Time 1), a =.71 (Time 2), and a = .76 (Time 3) were obtained in the present
study for the summed score of the instrument.

Social Physique Anxiety. The Spanish version [19] of the one-dimensional Social
Physique Anxiety Scale [SPAS-7; 20] was used. The original version of the instrument
includes seven items (e.g., “It would make me uncomfortable to know others were
evaluating my physique or figure). Following recommendations provided in the
validation study for the Spanish version of the instrument [19], the only reverse-worded
item included in the instrument (item #5) was not used for calculating the overall score.
The scale was preceded by the phrase: “How often do you feel or think this way?” The

items were answered using a Likert scale ranging from 1 (“never”) to 5 (“always”).
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Higher scores indicate higher SPA levels. Internal consistency values of o = .87 were
obtained in the present study for the instrument’s aggregate score.

Motivation to Exercise. The Spanish version of the Behavioral Regulation in Exercise
Questionnaire-3 was used to measure self-determined motivation in exercise [21]. The
questionnaire, headed by the sentence “Why do you engage or would you engage in
exercise?”, consisted of 23 items for assessing the different type of motivation. The
items were answered using a Likert-type scale ranging from 0 (not true for me) to 4
(very true for me). In this study, internal consistency values of a =. 88 were obtained for
intrinsic regulation, a =. 69 for identified regulation, o =. 77 for introjected regulation, o
=.74 for external regulation, and a =. 65 for amotivation. These five scores were
employed to obtain an index reflecting the degree of self-determined motivation (SDI).
This index was calculated by assigning a weight to each type of motivation according to
their position on the self-determination continuum. Hence, a weight of +3 was assigned
to intrinsic regulation, +1 to identified regulation, —1 to introjected regulation, —2 to
external regulation, and —3 for amotivation [22]. The final index score was calculated
by adding all the results obtained from multiplying the score of each of the types of
motivation by its corresponding weight. The SDI values ranged between —12 and 24
(mean [M] =12.97;, SD = 7.34).

Exercise Behavior. In the present study, exercise behavior was defined as engaging in
physical activities aimed at improving or maintaining physical fitness, health and
general well-being. According to this definition, this variable was operationalized as a
latent variable consisting of two indicators [23]: (i) exercise frequency, which was
assessed by the item “Over the past 7 days, on how many days did you do exercise for a
total of at least 30 min per day?”; and (i1) stages of change, which was assessed

following the procedure described elsewhere [24]. This involved presenting participants
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with five sentences, reflecting each of the five phases of the exercise (i.e.,
precontemplation, contemplation, preparation, action, and maintenance), in order for
them to select the one that most reflected their current situation [25]. The stages were
coded from 1 (precontemplation) to 5 (maintenance).
Procedure

After obtaining approval from the bioethics committee of the host university,
the principals and teachers at the schools were contacted to request their participation.
At the beginning of the study, students in the fifth and sixth grade of primary education
were invited to participate and were given an information letter for their parents or legal
guardian, accompanied by a consent form. Two weeks later, members of the research
team returned to the center to administer the questionnaire to the participants from
whom informed consent had been obtained, these being 98.9% of those initially invited.
The research survey was administered during regular class time at the beginning of each
academic year over a three-year period. Both in the first (T1) and in the second (T2)
data collection time points, participants completed information on the
sociodemographic variables and the subjective degree of development of five physical
characteristics associated with pubertal maturation. In the third data collection time
point (T3), the participants additionally completed instruments that measured: (i) SPA,
(11) motivation to exercise, and (ii1) exercise behavior. Of the 488 participants that
completed the questionnaire at T1, 418 provided data at T2 and 328 provided data also
at T3.
Statistical analysis

The preliminary analyses consisted of descriptive statistics and bivariate
correlations between the study variables. The main analyses consisted of three-time-

point growth models conducted in Mplus, Version 7 [28]. Growth factors allow flexible
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modelling of the outcomes, such as differences in residual variances over time,
correlated residuals over time, and regressions among the outcomes over time. The time
scores for the growth factors were fixed at 0, 1, and 2 to define linear growth models
with equidistant time points. The zero-time score for the slope growth factor at time
point one defines the intercept growth factor as an initial status factor. The coefficients
of the intercept growth factor are fixed at one as part of the growth model
parameterization. The residual variances of the outcome variables are estimated and
allowed to be different across time; also, the residuals are not correlated. Consequently,
six different growth models were tested (see Figure 1) to assess (i) whether the timing
(i.e., intercept) and tempo (i.e., slope) of the puberty indicators among girls (i.e., growth
spurt, body hair, skin changes, breast growth, and the aggregate pubertal development
score) influence SPA, and (ii) whether SPA influences self-determined motivation and,
thus, exercise behavior. The age and BMI at Time 3 were included as covariates in the
models. Taking into account the likely multivariate non-normality of the data, the
models were tested using the robust maximum likelihood method (MLR) [27]. Values
above or near to 0.95 for the comparative fit index (CFI), and 0.06 for both the root-
mean-square error of approximation (RMSEA) and the standardized root-mean-square
residual (SRMR) were considered to indicate adequate fit between the models and the
data [28].
[FIGURE 1 HERE]
Results

The descriptive statistics for the pubertal development indicators by time point
are shown in Table 1. Correlations between latent variables at Time 3 are shown in
Table 2. The goodness-of-fit indices for the models (see Table 3) suggested adequate fit

to the data. A summary of the standardized direct and indirect effects from the models
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are shown in Table 4. In all of them, the intercept is significant at the initial time point,
denoting girls vary significantly in the initial moment of puberty, as the significant
mean of the intercepts also shows. The slope is not significant in any model. Therefore,
over the 3 time points, girls do not differ in their individual growth patterns. With the
exception of menstruation, the remaining intercept factors of the pubertal indicators
were positively and statistically associated with SPA. These relationships were not
statistically significant for any of the slope factors of the pubertal indicators. The
variance on SPA explained by the models was 18% (growth spurt), 25% (body hair),
19% (skin changes), 19% (breast growth), 14% (menstruation), and 27% (summed
indicators). The models explained 7.5 % of the variance on self-determined motivation
in exercise, and 27% on exercise behavior. The negative relationships between the
intercept factors of both summed and specific pubertal indicators (excluding
menstruation) and exercise were found to be mediated by SPA and RAL

[TABLE 1 HERE]

[TABLE 2 HERE]

[TABLE 3 HERE]

[TABLE 4 HERE]

Discussion
Extending previous research on the relationship between SPA and engagement

in exercise behavior in early adolescent girls [10—12], the present study examines
whether there are differential effects on SPA, and exercise motivation and behavior for
earlier maturing and compressed maturing girls. The results of the present study support
the controlling role of SPA in undermining autonomous motivation in girls toward
exercise and their engagement in this behavior; however, only early pubertal timing, and

not pubertal tempo, was shown to be a predictor of SPA. The results confirm the
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relationship between SPA and exercise behavior, while showing that individual
differences in the maturation process of girls play a role in this relationship.

On the one hand, in line with the postulates of SDT [7,8] and previous studies
[10—12], the results support the idea that SPA may reflect an internal source of
controlling influence (i.e., excessive concern about how others may be judging one's
body), which favors low exercise engagement by undermining self-determined or
autonomous forms of motivation in this behavior. Accordingly, the results support the
implementation of strategies aimed at decreasing girls’ social anxiety caused by the
feeling that their bodies may be negatively appraised by others; insofar as this anxiety
may undermine autonomous forms of motivation toward exercise, and the girls'
engagement in this behavior.

Furthermore, the present study provides novel results showing that early pubertal
timing in girls is a predictor of decreased exercise, through its influence on SPA. The
results support the Developmental Stage Termination Hypothesis, suggesting that girls
entering puberty early may not yet be sufficiently prepared to copy with the perceived
internal and social pressures of the bodily changes they are experiencing [14,17]. This
suggests that, given less cognitive and emotional development, early maturing girls are
likely to experience their body changes as problematic and out of control, and,
therefore, as a source of pressure on their body image and exercise engagement.

The results give quite robust support to the Developmental Stage Termination
Hypothesis since early timing was shown to be a predictor of SPA in both the global
model and in four of the five pubertal indicators. In the present study, menstruation was
the only indicator that did not show a relationship with SPA. Previous research has
shown relationships between this pubertal indicator and disordered eating attitudes, and

with other body image-related behaviors [29]. However, two possible explanations may
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account for why menstruation is the only indicator that does not show a relationship
between early timing and SPA. First, in contrast to the other pubertal indicators
considered in this study, menstruation is an indicator that is not externally visible. Given
that SPA occurs because of the individuals’ concern that a negative appraisal of their
body may occur, it is plausible to think that body features that are visible to others
acquire greater significance and cause more concern than non-visible ones. This may
explain why the early timing of menstruation does not produce the same negative
feelings about the body as does the early development of other pubertal indicators.
Second, although menstruation is not a pubertal development indicator that is visible to
others, another possible explanation could be the differential sequence in which the
different indicators occur in girls [30,31]. In this sense, it is possible that some girls in
the present study had not yet shown menstrual development at the time of the last data
collection, so this indicator was not reflected with the same frequency and intensity as
the other early-onset pubertal indicators.

Despite the strong evidence from the present study supporting the differential
effects on SPA and exercise in early maturing girls, the results rule out pubertal tempo
as a predictor of these outcomes. Thus, the study results do not appear to support
differential effects on SPA and exercise for compressed maturing girls. Although there
has been less research addressing the potential role of pubertal tempo on adverse
outcomes compared to that of pubertal timing, it has shown that tempo may be a weaker
predictor of mental health problems for girls than for boys [32—35]. One possible
explanation is that timing and tempo differ significantly between girls and boys given
their distinct maturational processes. Another possible explanation is that, in the present
study, some of the girls with less maturational development in data collection 3 may

still be experiencing a rapid period of developmental change, and so the study may not
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have captured these pubertal changes. Future studies should confirm these results and
examine whether compressed maturing girls show negative consequences in other
conditions related to body image and exercise.

Understanding developmental processes and how they may affect girls is a
challenge that needs to be addressed to help reduce the pressure they feel regarding their
body image, and to encourage healthy behaviors such as exercise. Teachers, educators,
and instructors working with girls in the exercise context should consider pubertal
timing as a potentially salient factor in differentiating those girls who will be more
likely to experience a decline in exercise behavior because of body-related negative
emotions. Although the biological processes that occur in girls during puberty are
difficult to alter, we can modify the responses that girls may have to this process.
Hence, efforts should be directed towards developing programs that assist early timing
girls to cope with the challenges of puberty without producing SPA or compromising
their exercise motivation. Those early maturing girls who have strong internal resources
are likely to cope more effectively with the stressors accompanying early maturation
[36]. Coordinated efforts should be made between public health institutions, schools and
parents to mitigate SPA and encourage greater commitment to exercise in early
maturing girls.

Despite the novelty of these results, some limitations should be highlighted.
First, the present study has been conducted using a convenience sample of early
adolescent girls from public and charter schools in urban areas of southern Spain.
Interestingly, pubertal tempo was shown not to be as significant a predictor as pubertal
timing. Replication is needed with other samples, but also in other regions/countries and
cultural contexts, to determine the role that pubertal timing has in explaining SPA and

exercise behavior. In addition, the present study measured exercise behavior without
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distinguishing between different exercising contexts (e.g., individual or group practice)
or modalities, so this issue should be addressed by future studies. Second, the pubertal
status was collected at each time point using self-reported responses. Third, the pubertal
development of the girls in the present study was reported over three years, with
participants ranging in age from 9 to 14 years. Finally, future studies should focus on
examining potential moderators or mediators between pubertal timing and SPA since
the relationship between pubertal timing and the psychosocial adjustment associated
with body image may be affected by sociocultural and cognitive factors (e.g., perceived
pressure from social agents to conform to certain body ideals, internalization toward
body ideals) [37].

In summary, the results of the present study confirm that SPA is a controlling
factor that predicts a decrease in exercise by it undermining autonomous forms of
motivation. Furthermore, our results suggest that there are differential effects on SPA
and exercise in early maturing girls, but not in compressed maturing girls. Although
these results support the Developmental Stage Termination Hypothesis (but not the

Maturation Compression Hypothesis), more work is needed to confirm this finding.
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E. Table

Table 1

Descriptive Statistics for Indicators of Pubertal Development by Timepoint

Time 1 Time 2 Time 3

Indicators of pubertal development
M SO M SD M SD

Spurt 2.23 0.86 2.35 0.89 2.38 0.86
Body air 1.65 0.78 2.06 091 2.46 0.96
Skin changes 2.02 1.04 2.18 1.00 2.58 1.00
Breast growth 2.07 0.80 2.27 0.80 2.55 0.78
Menstruation 1.20 0.69 1.79 1.19 2.59 1.43
Summed indicators 1.83 0.52 2.13 0.66 2.51 0.74

Note. Indicators of pubertal development ranged from 1 to 4.
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