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Abstract

This study aimed to assess the differences in psychosocial health and cardiometabolic risk during adulthood in women based
on previously organised sport (OS) participation during adolescence and current activity levels, with emphasis on
participation in aesthetic sports. The study included 1947 women aged 18-55 years who were categorised into four
groups: 355 aesthetic athletes during adolescence, 494 non- aesthetic athletes during adolescence, 791 non-athletes during
adolescence with similar current levels of physical activity (PA) to OS groups and 307 currently inactive non-athletes
during adolescence. Participants answered questionnaires regarding sport participation, psychosocial health and
cardiometabolic risk. The results show that non-athletes during adolescence who are currently inactive reported
significantly lower psychosocial health and higher cardiometabolic risk scores. Women with currently homogenous PA
levels (y>=0.514) reported similar physical quality of life (QoL), exercise addiction, anxiety and depression symptoms
regardless of participation in OS during adolescence (P> .05), except aesthetic athletes who reported the worst sleep and
mental QoL. Very high training volumes in aesthetic athletes did not influence psychological outcomes and
cardiometabolic risk in adulthood compared to lower training volumes. In conclusion, the effects of PA during adulthood
appear to be powerful enough to induce beneficial adaptations in health outcomes that match those observed in women
who participate in OS during adolescence, except for aesthetic sports participants, who show a high risk of lower quality of
sleep in adulthood. PA should be promoted in adults and especially women who have not participated in OS during
adolescence.
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Highlights

e The effects of PA during adulthood appear to be powerful enough to induce short-term beneficial adaptations in health
outcomes that match those observed in women who started training during adolescence.

e Doing aesthetic sports in adolescence is associated to poorer sleep and mental QoL outcomes when compared to other
sports, although better psychosocial health outcomes are usually reported when comparing this activity to low PA levels.

¢ Gender-specific preventive programs for women that practise aesthetic sports are needed in order to minimise the negative
long-term health consequences of these sport disciplines.

Introduction which are linked to adulthood health (Souza et al.,
Adolescence is an important time frame in terms of 2017). Among these behaviours, researchers high-
acquisition and development of lifestyle behaviours, light the importance of participating in organised
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sport (OS) (Howie, McVeigh, Smith, & Straker,
2016), defined as physical activity (PA) that is
directed by adult or youth leaders and involves rules
and formal practice and competition (Logan &
Cuff, 2019).

OS participation may decrease cardiovascular risk
as it has been associated with improvements in
habits such as eating behaviours, smoking and exces-
sive alcohol consumption (Howie et al., 2016) and
increases in PA (Marques, Ekelund, & Sardinha,
2016). OS participation plays an important role in
better cardiovascular and cardiorespiratory fitness
and in decreases in obesity risk (Logan & Culff,
2019). PA in youth is also associated to lower BMI
and lower rates of occurrence of arterial hypertension
and type 2 diabetes mellitus (Fernandes & Zanesco,
2010).

Scientific evidence supports the fact that certain
habits and psychosocial disorders that appear
during adolescence can persist throughout adulthood
(McPhie & Rawana, 2015). Adolescents are at high
risk of developing mental health disorders (McPhie
& Rawana, 2015), poorer subjective sleep (Brand
et al., 2017), worse quality of life (QoL) (Brand
et al.,, 2017), eating disorders (Bar, Cassin, &
Dionne, 2016), and higher levels of anxiety and
depression symptoms (McDowell, MacDonncha, &
Herring, 2017). The importance of maintaining PA
during adulthood is crucial as it favours better
mental health and other healthy behaviours (Jewett
et al., 2014; Souza et al., 2017). Evidence suggests
that, although some components of sport activities
may protect against mental health disorders, others
appear to increase the risk (Logan & Cuff, 2019).

The existence of gender differences in OS partici-
pation during adolescence is well known and it is
suggested that girls are less involved in OS than
boys (Howie et al., 2016). Furthermore, although
PA in adult men was higher in subjects who practiced
organised sports as 3—18 years old, in women only the
PA performed as 12-18 years old predicted the self-
reported PA in young adulthood (Telama et al.,
2014). The real influence of OS practice during ado-
lescence on health outcomes of adult women is
unclear (Fernandes & Zanesco, 2010; Sabiston
et al., 2016), because normally it is difficult to
observe how gender differences influence the results.

Women report higher prevalence of psychosocial
problems than men (Brand et al., 2017; McPhie &
Rawana, 2015), a finding that is commonly seen
during adolescence. Girls show poorer subjective
sleep (Brand et al., 2017), worse QoL (Brand et al.,
2017), more eating disorders (Bar et al., 2016), and
higher levels of anxiety and depression symptoms
(McDowell et al., 2017) than boys. Previous evidence

also supports the fact that certain habits and psycho-
social disorders that appear during adolescence can
persist throughout adulthood (McPhie & Rawana,
2015).

Researchers have been particularly interested in
psychosocial outcomes of female aesthetic sports ath-
letes. Aesthetic sports are classified as weight-sensi-
tive sports, a category in which physical appearance
is a fundamental component of judging criteria. Evi-
dence suggests that aesthetic athletes are at increased
risk of developing psychosocial health problems
(Bruin, Oudejans, & Bakker, 2007; Lanfranchi,
Maiano, Morin, & Therme, 2014). These sports
require complex coordination and high training
volumes (Bruin et al., 2007), which are related to
the early specialisation commonly seen in these
sport disciplines. This can produce insufficient
sleep, burnout, higher injury rates and eating dis-
orders (LaPrade et al., 2016), which can result in
negative health outcomes in adulthood (Sundgot-
Borgen, Danielsen, & Klungland-Torstveit, 2012).
Furthermore, aesthetic sports are linked to increased
risk of disordered eating (Bar et al., 2016), anxiety
and depression symptoms (Schaal et al., 2011),
poor sleeping habits and daytime sleepiness (Silva &
Paiva, 2016) in its participants. It has also been
suggested that some of these health disorders
during the athletic career can result in negative
health outcomes in adulthood (Sundgot-Borgen
et al., 2012). Regarding training volume, female aes-
thetic elite athletes are at high risk of negative health
outcomes (Krentz & Warschburger, 2013; Lanfran-
chi et al., 2014). However, the effects of different
training volumes in aesthetic sports during adoles-
cence on psychosocial health and cardiometabolic
risk in adulthood remain unknown.

Taking the above literature into account, the objec-
tives of this study were: (a) to assess the differences in
psychosocial health and cardiometabolic risk in adult
women according to participation in OS during ado-
lescence and current PA levels, (b) to assess the influ-
ence of aesthetic sports practice during adolescence
on psychosocial health and cardiometabolic risk in
adult women, and (c), to assess whether training
volume in aesthetic sports influences these variables.
It was hypothesised that OS practice during adoles-
cence could improve several psychosocial health
and cardiometabolic risk factors in adult women
but participants of aesthetic sports could present
higher prevalence of anxiety and depression symp-
toms and sleep disorders than women who practised
other sports (Schaal et al., 2011; Silva & Paiva, 2016;
Sundgot-Borgen et al., 2012), especially with high
training volumes (Krentz & Warschburger, 2013;
Lanfranchi et al., 2014).
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Materials and methods
Subjects and procedures

An invitation to participate in the study was sent via e-
mail to aesthetic and non-aesthetic sport clubs and
federations. The invitation included a brief and
clear introduction to the study, an explanation of
the anonymous and voluntary nature of participation
and a link to the online survey. Each participant was
suggested to invite same-aged women with no past
OS experience. The project was also made known
through media coverage, including radio and social
media. Participants answered an online survey
which included questionnaires validated for these
populations and described below. The data collection
was completed in May 2017. There was no time limit
to complete the forms. The questionnaires took an
average of 40 min to complete, and the internet
design prevented missing data as participants could
not skip questions or leave them half answered. A
random subsample of 63 female athletes and 46
non-athletes during adolescence filled in another
form before the main study with the purpose of vali-
dating questions related to sport practice during
adolescence, sociodemographic status and training
during adulthood. The recruitment of these subjects

was similar to that of the larger subsequent study.
That predesigned questionnaire was applied two
times, with a 10 d interval. The test-retest reliability
was high (from 0.82-0.93) and women who partici-
pated in the pilot study were not included in the
final assessment. Participants gave their informed
consent for the scientific use of the data. The
research complied with the Spanish law of data pro-
tection, the International Ethical Guidelines for
Health-related Research Involving Humans and
was approved by the Committee on Biomedical
Ethics of the Aragén Government (P117/0252).
Participants were 2758 potentially eligible women
(Figure 1). No current presence of chronic diseases
and an age frame of 18-55 were chosen as inclusion
criteria. Women who complied with these require-
ments were categorised into four groups according
to participation in OS during adolescence and PA
levels in adulthood: ‘aesthetic athletes’, ‘non-aes-
thetic athletes’, ‘non-athletes currently similar PA’
and ‘non-athletes currently inactive’. For the
purpose of this study, the adolescent population
was defined as aged 11-17 years in relation to the
World Health Organization data (WHO, 2018). As
inclusion criteria in the athlete’s groups, a
minimum OS practice of 2 h per week for at least

Women that answered the
questionnaire
n=2758
Aged 18to 55 Excluded
n=2473 n=285
No chronic diseases Excluded
n=2301 n=172
Athletes when aged 11to 17 Non Athletes when aged 11
n =853 to17 n=1448
— 5 Matched by age and PA
Minimal practise of 2h/wk Excluded n=1098 Excluded
n =849 n=4 n =350
Aesthetic sports Non aesthetic sports PA similarto athletes’ group Inactive
n =355 n=494 n=791 n =307

Figure 1. Flow diagram of the selection of participants and definitive group composition.
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one year was required, excluding hours dedicated to
physical education. Those who did 1 h a week out
of school were excluded because it could not be ver-
ified whether they reached the recommended activity
levels. In the end, the study included 355 aesthetic
athletes and 494 non-aesthetic athletes. In order to
be included in the aesthetic athlete group, previous
participation in sports like rhythmic gymnastics, artis-
tic gymnastics, figure skating, synchronised swim-
ming or ballet was required. On the other hand,
women who did not participate in OS during their
adolescence were categorised in two groups based
on PA levels in adulthood. ‘Non-athletes currently
similar PA’ was composed by women with current
levels of PA similar to those seen in the athletes’
group, and had equal proportions of subjects with
high, moderate or low PA levels according to the
International  Physical Activity Questionnaire
(IPAQ) (?=0.514) when compared with the
athlete groups. ‘Non-athletes currently inactive’
group was composed by women with currently low
PA levels (<600 MET- minutes/week) and who had
been physically inactive because they did not reach
the minimal World Health Organization PA rec-
ommendations. After matching both groups accord-
ing to age and PA, 791 women were included in the
non-athletes currently similar PA group and 307
women were included in the non-athletes currently
inactive group.

Measured aspects

Participation in sports during adolescence. The following
question regarding participation in sport was asked
(Fernandes & Zanesco, 2010): “Outside school,
were you engaged in any organised or supervised
sport activities in clubs for at least one year from 11
to 17 years of age? Other physical activities such as
dance types (e.g. ballet) are also included”. If the
answer was affirmative, the participants indicated
the sports category and training volume (hours per
week). The study team later coded the sports as aes-
thetic or non-aesthetic. The answer allowed for a cat-
egorisation of the aesthetic sport athletes into four
groups according to their weekly sport practice: low
(£3.5), average (3.6-10.5), high (10.6-17.4) and
very high (>17.5) following the instructions of
Merglen, Flatz, Bélanger, Michaud, and Suris
(2014).

Sociodemographic status. Data related to gender, age
and presence of chronic disease (McMahon et al.,
2017) was gathered together with the main sociode-
mographic variables such as the size of the municipal-
ity of residence, education level, marital status,

number of children, employment situation, and
income level (Munguia-Izquierdo et al., 2017).

Health status

Quality of life. Version 2 of the Short-Form 12 Health
Survey questionnaire was used to assess health-
related QoL, and it has shown good psychometric
properties (Cronbach’s a from 0.78 to 0.85)
(Vilagut et al., 2008). Self-reported QoL has been
found to be a good predictor of illness and wellbeing.
The 12 items of this questionnaire assess eight health
dimensions and two summary components: physical
and mental health (range 0-100). Higher scores indi-
cate better functioning. In the current study, the scale
showed good internal consistency with a Cronbach’s
alpha of 0.83.

Qualiry of sleep. The Pittsburgh Sleep Quality Index,
which has shown satisfactory psychometric properties
(Cronbach’s a=0.81) was used (Hita-Contreras
et al., 2014). It consists of 19 self-rating questions
that offer values of seven components scored from 0
to 3: subjective sleep quality, sleep latency, sleep dur-
ation, habitual sleep efficiency, sleep disturbance, use
of sleeping medications and daytime dysfunction.
These component scores are then summed to yield a
global score (range 0-21), with higher scores indicating
poorer sleep quality and ranges >5 qualifying as ‘poor
sleepers’. In this study, the Cronbach’s alpha was 0.70.

Psychological symptoms. Anxiety and depression symp-
toms were evaluated with the Hospital Anxiety and
Depression Scale (HADS). Internal consistency was
measured with Cronbach’s «, which was 0.84-0.85
(Herrero et al., 2003). This questionnaire consists of
seven items related to anxiety and seven items
related to depression. Each item is scored from O to
3, indicating that a person can score between 0 and
21 for anxiety or depression. Higher scores indicate
higher symptoms. Exercise addiction risk was evalu-
ated with the Exercise Addiction Inventory (EAI)
(range of 6-30), which has shown satisfactory psycho-
metric properties (Cronbach’s o = 0.70) (Sicilia, Alias-
Garcia, Ferriz, & Moreno-Murcia, 2013). Higher
scores indicate higher levels for addiction risk. In this
study, alpha was 0.69 in HADS and 0.82 in EAIL

Behavioural cardiometabolic risk factors. Physical inac-
tivity, fitness, unhealthy diet and tobacco and
alcohol consumption were established as behavioural
cardiometabolic risk factors by following criteria
from the World Health Organization. Additionally,
body mass index based on self-reported values of
weight and height was measured. Overall fitness was
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evaluated using the international fitness scale, which
has shown satisfactory reliability and validity with
Kappa coefficients ranging from 0.54-0.65 (in the
current study, Cronbach’s a=0.84) (Ortega et al.,
2011). This scale ranges from 1 to 5, with higher
scores indicating better fitness. Smoking was assessed
by revised Fagerstrom nicotine dependence question-
naire, which has shown acceptable levels of validity
with Cronbach’s a =0.69 (in the current study, o=
0.81) (Korte, Capron, Zvolensky, & Schmidt, 2013).
Scores can range from 0 to 16, with lower scores indi-
cating lower dependence. Alcohol consumption was
calculated with the self-reported standard alcohol
units as in previous studies (Stockwell et al., 2000).
The assessment was made through the sum of pro-
ducts and calculated by multiplying the frequency of
consumption of beer, wine and spirits by standard
alcohol units, with a standard alcohol unit being equiv-
alent to 10 g of pure alcohol. A 14-point Mediterra-
nean Diet Adherence Screener was used. It consisted
of 12 questions related to eating frequency and 2 ques-
tions regarding habits of eating characteristic Mediter-
ranean food items. This questionnaire has been shown
to be a valid instrument to evaluate adherence to the
Mediterranean diet (Schroder et al.,, 2011). Scores
range from O to 14, with higher scores indicating
better adherence.

Current PA levels were established by the short
version of the IPAQ. Satisfactory reliability and val-
idity of IPAQ in different countries has been shown
previously (Craig et al., 2003). The IPAQ calculates
PA levels as MET-minutes/week and classifies
subject PA levels as low (less than 600 MET-
minutes/week), moderate (600-3000 MET-minutes/
week), or vigorous (more than 3000 MET-minutes/
week) (Craig et al., 2003).

Statistical procedures

Data analysis was performed using IBM Statistical
Package for the Social Sciences (IBM SPSS Statistics,
v. 20.0 for WINDOWS) software. Descriptive analyses
are presented as mean * standard deviation or percen-
tage. Kolmogorov—Smirnov tests were used to check
for normal distributions. Descriptive statistics and
ANOVA were used to examine differences in the vari-
ables recorded for the groups. Bonferroni correction
was used to adjust the calculated P-values to prevent
type I error caused by the multiple comparisons.
Analysis was adjusted for potential confounding
factors in associations between PA and mental health
such as size of municipality of residence, education
level and employment situation (Munguia-Izquierdo
etal., 2017). Chi-square test was used to analyse differ-
ences in PA levels and sociodemographic variables. In

addition, ANOVA was used to compare the variables
of the aesthetic sports athletes with different types of
training volume. Pearson’s correlations were used to
analyse associations between different health values,
training frequency and current PA in aesthetic athletes.
For all statistical analyses, the level of significance was
set at P<.05.

Results

Table I presents the comparison among the main
study variables of the women’s groups. Non-athletes
currently inactive reported significantly lower psy-
chosocial health, higher anxiety and depression
symptom levels and lower physical and mental QoL
than other groups (P <.05). Among women with cur-
rently similar PA groups, non-athletes during adoles-
cence showed similar psychosocial levels and
cardiometabolic risk in adulthood to non-aesthetic
athletes. Aesthetic athletes showed significantly
higher training volume when aged 11-17 and the
worst sleep quality of all groups.

Table II shows the differences in variables among
aesthetic athletes according to their training volume
(hours per week). In the current study, higher train-
ing volumes were associated with few differences in
health outcomes.

Table IIT shows the correlations between health
variables and weekly aesthetic sports practice during
adolescence and PA during adulthood. It can be
observed that health variables are more correlated
to PA during adulthood than to aesthetic sports train-
ing volume during adolescence, except for anxiety

symptoms.

Discussion

This was the first study to assess the relationship
between psychosocial health and cardiometabolic
risk in women with current similar levels of PA who
had performed different types and amounts of PA
during adolescence. The main findings of the study
were that: (a) physical QoL, anxiety and depression
symptom levels in women are related to current PA,
but are independent of the participation in OS
during adolescence, (b) in women with current
similar levels of PA, past participation in aesthetic
sports is related to worse mental QoL and sleep,
and (c) in aesthetic athletes, psychosocial health
and cardiometabolic risk were not associated with
different training volumes, except for physical QoL,
which was related to very high training volumes
(=17,5 h/wk) and anxiety symptoms, which corre-
lated negatively with the training volumes.
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Table I. Sociodemographic status, training, psychosocial health and cardiometabolic risk among women based upon previous sport
participation during adolescence and current activity levels.

Organised sports during adolescence

Non-organised sports during
adolescence

Women currently similar PA

Women currently inactive

Aesthetic athletes

Non-aesthetic athletes

Non-athletes

Non-athletes

(n=1355) (n=494) (n=1791) (n=307)
Age 26.6 £8.4 27.2%8.6 27.4%7.0 27.9+£8.0
Sociodemographic status (%)
Education level (non-university studies) 34.6 25.5* 30.3"# 44 .3 #+
Employment situation (employees) 44.2 43.1 55.0*# 49.2#
Income level (<1200 €/mo) 59.0 54.1 62.0 57.4
Marital status (single) 81.9 83.2 81.2 T4.2#
Number of children (<1) 89.9 89.3 91.8 84.7+
Size of municipality of residence (<100,000 inh) 40.3 41.7 44.7* 37.1"#+
Training
Volume 11-17 (h/wk) 8.2+6.7 5.0+2.8* 0.0+ 0.0"# 0.0+ 0.0*#+
PA adult (MET-min/wk) 3148 + 2915 3206 + 3083 3100 *+ 2857 257 £ 190*#+
PA adult (h/wk) 43154 42145 4.0%£4.0 0.3 £0.8*#+
Psychosocial health
Quality of life (0-100)
Physical Functioning 53.0+£6.8 54.0%6.2 54.1%6.0 49.5 + 9.3 #+
Role Physical 49.6t12.5 50.7+12.3 51.1+11.6 49.3+13.0
Bodily Pain 50.2+9.0 52.1+8.1* 53.3+£7.7* 50.2+ 10.2#+
General Health Perceptions 48.9+9.4 50.0+8.5 50.3%+8.2 45.8 £ 9.6"#+
Vitality 51.8+10.2 53.4+9.2 53.6 + 8.8* 51.1£9.8#+
Social Functioning 47.2110.4 48.5+£9.5 48.9+9.3* 45.4 £ 10.5#+
Role Emotional 41.1*+18.6 435+ 17.7 43.7+17.9 40.0 £ 19.0#+
Mental Health 46.8%£9.6 48.0+9.0 48.6 £ 8.8* 46.4+9.4+
Physical QoL 53.7%9.1 54.718.6 55.2+£9.3* 51.6 £ 11.2%#+
Mental QoLL 40.8+19.5 43,8+ 17.5* 447+ 17.5% 37.5% 18.6*#+
Sleep (0-21) 5.6+3.1 5.0+2.9* 4.8+2.9* 5.1+2.9*
Anxiety (0-21) 9.6%£2.6 9.8%£2.9 9.5%+2.9 10.4 £ 3.0"#+
Depression (0-21) 9.5%2.0 9.5+2.4 9.6t£2.3 10.6 £ 3.0"#+
EAI (6-30) 15.3%5.1 16.0+5.1 15.3+4.7 10.9 £ 4.5*#+
Cardiometabolic risk
BMI (kg'm™2) 21.8%3.2 22.5+4.0% 22.1+3.2 22.9+4.1%+
AMD (0-14) 7.6*1.9 7.9%2.0 7.8+1.9 7.3+ 2.0#+
PC (1-5) 3.4%0.7 3.3+£0.7 3.210.7"# 2.710.6"#+
Alcohol (SAU/wk) 3.5%6.4 4.6 £6.6" 4.5+7.9* 4.2+85
Tobacco (0-16) 0.7+1.8 0.5+1.6 0.6+1.6 0.9+2.2#

Note. Values are the mean £ SD or percentage.

Abbreviations: PA, physical activity; MET, metabolic equivalent; QoL, quality of life; EAI, exercise addiction index; BMI, body mass index;

AMD, adherence to the Mediterranean diet; PC, physical condition; SAU, standard alcohol units.

Chi-square test or ANOVA: *P < .05 significantly different from aesthetic athletes during adolescence; # P < .05 from non-aesthetic athletes
during adolescence; + P< .05 from non-athletes during adolescence currently similar PA than aesthetic group. Covariates: size of
municipality of residence, education level and employment situation.

The main novelty of the current study was the com-
parison of women with similar current levels of PA
that differed in participation in OS in the adoles-
cence. According to the results and contrarily to the
initial hypothesis, women with current similar levels
of PA report equal physical QoL, anxiety and
depression symptom and cardiometabolic risk levels
regardless of the participation in OS during adoles-
cence. The fact that similar current psychosocial
and cardiometabolic health values were reported in
both groups allows to isolate the importance of

current PA levels on health outcomes, regardless of
past participation in OS. Research that has attempted
to connect PA during adolescence and health out-
comes in adult women is scarce and contradictory.
Furthermore, when groups with the same adult PA
levels are compared, health outcomes remain the
same regardless of past participation in PA
(Herman, Hopman, & Craig, 2010; Munguia-
Izquierdo et al., 2017).

Contrary to this, other studies suggest that PA
during adolescence may have a positive impact on
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Table II. Training, psychosocial health and cardiometabolic risk among women who practiced aesthetic sports according to weekly sport

practice developed during adolescence.

Weekly aesthetic sport practice during adolescence

Low Average High Very high
< 3.5 h/wk 3.6-10.5 h/wk 10.6-17.4 h/wk > 17.5 h/iwk
Training
Volume 11-17 (h/wk) 2.7%0.5 5.8%+1.5* 14.0X 1.7"# 234+ 6.0"#+
PA adult (MET-min wk) 2749 + 3528 3199 + 2591 2585+ 2617 2756 + 2077
PA adult (h/wk) 3.7t3.9 45+%5.0* 44%59 43%6.2
Psychosocial health
Quality of life (0-100)
Physical Functioning 52.4*6.6 52.4%7.6 54.4%5.38 53.2%+4.7
Role Physical 475%13.2 50.4%+12.0 50.6+12.5 4521143 #
Bodily Pain 49.1+9.6 50.8%+8.7 50.4%+9.9 47.0x95 #
General Health Perceptions 45.6+8.9 49.0+9.3 50.3+9.3* 48.7%10.0
Vitality 50.2+10.3 52.6+10.2 50.3+9.6 51.3+10.8
Social Functioning 45.6+10.7 47.3+110.4 48.7%+09.1 47.1+x11.9
Role Emotional 37.8%+20.7 41.9%+17.4 30.7+19.9 42.3%+19.1
Mental Health 45.1%+9.9 47.6%+8.9 455+11.0 47.6%t11.0
Physical QoL 525%9.7 53.7%9.4 55.8%7.6 50.6+£9.5 +
Mental QoL 35.0%+21.0 42.1+18.9 40.3+19.6 42.9*21.7
Sleep (0-21) 5.9%3.0 5.7%3.0 5.0%x3.2 5.8%3.4
Anxiety (0-21) 10.5%+3.2 9.6x2.4 9.4%2.6 9.2%+2.7
Depression (0-21) 9.7%23 9.5%1.9 9.5+1.9 9.2+2.1
EAI (6-30) 149%4.4 15.2%+5.4 155%+4.6 15.0x4.6
Cardiometabolic risk
Age 26.3+09.1 26.2+8.2 25.7+7.8 29.3+8.5
BMI (kg'm™?) 22.1%£3.8 22.0%£3.2 20.8+2.5 22.1+3.8
AMD (0-14) 7.6%2.1 7.5%1.9 7.4%*1.7 73x1.7
PC (1-5) 3.0+0.7 35+0.7* 3.4%0.7* 3.3%£0.6
Alcohol (SAU/wk) 3.8%7.0 4.2+74 1.7+3.6 23147
Tobacco (0-16) 0.6*1.5 0.8%+1.9 04*1.4 1.0x2.5

Note. Values are the mean + SD.

Abbreviations: PA, physical activity; MET, metabolic equivalent; QoL, quality of life; EAI exercise addiction index; BMI, body mass index;
AMD, adherence to the Mediterranean diet; PC, physical condition; SAU, standard alcohol units.
* P< .05 significantly different from aesthetic sports < 3.5 h/wk; # P < .05 from aesthetic sports 3.6—10.5 h/wk; + P < .05 from aesthetic sports

10.6-17.4 h/wk.

psychosocial health and cardiometabolic outcomes
during adulthood. As an example, PA in the adoles-
cence was related to better health outcomes (Howie
et al., 2016), lower levels of depression over time
(McPhie & Rawana, 2015), and lower rates of occur-
rence of arterial hypertension and type 2 diabetes
mellitus in adulthood (Fernandes & Zanesco,
2010). Moreover, adolescents who consistently par-
ticipate in team sports during high school score
lower depression scores (Sabiston et al., 2016),
better fight obesity, and appear less likely to smoke
cigarettes and use other illegal drugs in adulthood
(Logan & Culff, 2019). These contradictory findings
may be because, unlike in this study, current PA
levels were not measured and PA was assessed only
during adolescence. Comparing adult health out-
comes of groups with different current PA levels, as
done in the aforementioned research, may render
equivocal results as the lack of matching for current
PA is a significant confounding factor that does not

allow the establishment of the real influence of past
PA on current health markers. Furthermore, the
inclusion of a control group that did not participate
in OS during adolescence and is currently inactive
is crucial as it allows the determination of the benefits
of both current and past PA. In our study, the control
group showed high cardiometabolic risk scores and
poor mental health outcomes, findings that have
been associated with lower OS participation during
adolescence in previous studies (LLogan & Cuff,
2019).

Evidence around the relationship between psycho-
social health and cardiometabolic outcomes in active
adult women that performed different levels of PA
during adolescence is scarce. The immediate benefits
of PA during adolescence have been consistently
reported in the literature in both girls and boys, and
several aspects of mental health during adolescence
ameliorate consistently with PA (Brand et al., 2017;
Lang et al., 2016; McDowell et al., 2017). These
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Table III. Pearson’s correlations among main variables, training
volumes during adolescence and PA levels during adulthood in
aesthetic athletes.

Aesthetic athletes

Weekly aesthetic sport PA during
practice during adulthood (MET-
adolescence min wk)
Quality of life
Physical 0.099 0.150**
Functioning
Role Physical —0.062 0.098
Bodily Pain —0.060 -0.024
General Health 0.050 0.116*
Perceptions
Vitality —-0.029 0.141**
Social 0.046 0.050
Functioning
Role 0.031 0.049
Emotional
Mental Health 0.028 0.066
Physical QoL -0.027 0.088
Mental QoL 0.049 0.093
Sleep —0.063 —0.040
Anxiety —-0.130* —-0.037
Depression —0.045 -0.078
Exercise 0.000 0.355**
addiction index
Cardiometabolic risk
BMI (kg m™2) —-0.002 —-0.051
AMD —-0.031 0.148**
PA 0.088 _
PC 0.039 0.243**
Alcohol (SAU/ —-0.082 -0.111*
wk)
Tabaco (0-16) 0.016 -0.020

*P<.05; **P<.01

Abbreviations: MET, metabolic equivalent; QoL, quality of life;
BMI, body mass index; AMD, adherence to the Mediterranean
diet; PA, physical activity in MET-min wk; PC, physical condition;
SAU, standard alcohol units.

improvements are in accordance with the commonly
reported acquisition of healthy habits through PA,
although boys were more active than girls in all
types of PA (Howie et al.,, 2016; Souza et al.,
2017). Our results show that women who did not par-
ticipate in OS during adolescence and who are cur-
rently inactive reported significantly lower
psychosocial health and higher cardiometabolic risk
scores, findings that have also been reported in pre-
vious studies (Fernandes & Zanesco, 2010; Jewett
et al.,, 2014). Interestingly, while all these results
suggest that participation in sports during adoles-
cence is positive, the negative effects derived from
the lack of practice could be reversed by increasing
PA during adulthood.

In line with the hypothesis of this study, past par-
ticipation in aesthetic sports had a negative impact
on sleep and mental QoL in adulthood in women

with current similar levels of PA. These findings are
linked to previous evidence, with numerous studies
showing that participants in aesthetic sports experi-
ence poor sleep (Schaal et al., 2011; Silva & Paiva,
2016) and increased risk of mental health disorders
(Lanfranchi et al., 2014). It is well known that
longer sleep durations are associated to better QoL
(Chaput et al.,, 2016) although it remains unclear
whether sleep and QoL were related in our sample.
A study that analysed sleep differences by gender
(Zhang, Chan, Lam, & Yun-Kwok, 2016) suggested
that women were more susceptible to emotional and
behavioural problems, a finding that could make
them more prone to experiencing sleep disturbances.
A connection between both results may exist as the
relationship between sleep quality and QoL has
been previously established (Chaput et al., 2016)
and, at least in the sample that composed this study,
aesthetic athletes showed worse mental QoL and
some of the aspects of physical QoL than other
women with similar PA levels. Previous studies have
established that aesthetic athletes are at increased risk
of disordered eating (Schaal et al., 2011), physical
appearance dissatisfaction and perfectionism (Neves
et al.,, 2017). These findings may be related to the
fact that aesthetic athletes show a high drive for thin-
ness that may be explained by the pressure exerted
by the judging criteria, which puts emphasis on body
image (Schaal et al., 2011; Silva & Paiva, 2016). It
has been previously reported that body dissatisfaction
may be higher among aesthetic sports participants
than among non-aesthetic athletes (Lombardo, Batta-
gliese, Lucidi, & Frost, 2012), which may contribute to
worse mental health outcomes and may endure into
the adulthood. Finally, although participation in most
types of PA is related to better body image, aesthetic
sports practice may be linked to a higher self~-demand
regarding body image, which may be maintained
throughout the entire life (Abbott & Barber, 2011).
The last finding of the study was that higher train-
ing volumes in aesthetic sports during adolescence do
not relate to worse mental health in adulthood, which
is contrary to previous evidence (Lanfranchi et al.,
2014; Sundgot-Borgen et al., 2012) although worse
results regarding physical health have also been
observed in higher volumes. The improvement seen
in psychosocial health markers with higher training
volumes and the general benefits of an active lifestyle
seem more in line with the PA benefits previously
attributed to sporting activities in general (Cohen,
Baker, & Ardern, 2016) than to aesthetic sports in
particular (Sigvartsen et al., 2016). During adoles-
cence, high anxiety symptom risk has been reported
in girls that participate in aesthetic sports at an elite
level (Schaal et al., 2011). Furthermore, the reported
risk was lower in girls than participated at a non-elite
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level (Lanfranchi et al., 2014). Contrarily, in our
sample anxiety symptoms during adulthood corre-
lated negatively to the training volume in aesthetic
athletes during adolescence. Although there is lack
of data regarding this aspect, it should be considered
that elite level aesthetic sport practitioners may be
under supervision of a sport psychologist, an aid
that is normally not available for recreational athletes.
This would result in sufficient psychological skills
that would allow better anxiety management in the
future. Unfortunately, to date this has not been
explored in scientific studies.

Limitations

The main limitation of the current study is the retro-
spective nature, which can lead to problems when
registering past data related to the main research sub-
jects and the utilisation of questionnaires. These
evaluation methods are known to sometimes
produce response bias and inaccurate reporting
associated with higher behaviour rates. However, all
the questionnaires used in the current study have
been previously validated for epidemiological
research and are sensitive enough when used with
large sample sizes as it is the case. Finally, data
regarding psychological, cardiometabolic and eating
disorder risk in adolescence was not gathered
during the present study and thus the presence of
mental health disorders that appear in adolescence
and persist during adulthood could not be verified
according to what has been reported in other
studies (Kuula et al., 2016).

Conclusions and future directions

This has been the first study to assess the relationship
between psychosocial health in women with current
similar levels of PA who had performed different
types of sports, with special emphasis on aesthetic
sports. The effects of PA during adulthood appear
to be powerful enough to induce short-term ben-
eficial adaptations in health outcomes that match
those observed in women who started training
during adolescence. Doing aesthetic sports in adoles-
cence is associated to poorer sleep and mental QoL
outcomes when compared to other sports, although
better psychosocial health outcomes are usually
reported when comparing this activity to low PA
levels. The results of this study could be used to
design gender-specific preventive programs for
women that practise aesthetic sports in order to mini-
mise the negative long-term health consequences of
these sport disciplines. These programs should be
individualised and include a follow up after the end

of the athlete’s career. Initiatives that would allow
early diagnosis of anxiety, sleep or eating disorders
and the evaluation of physical and mental QoL
should also be considered in these cases. The
implementation of treatments for the negative
health outcomes should be considered in these
sport disciplines. The findings presented in the
current study are clinically relevant as they highlight
the importance of preserving and promoting PA
levels in women during adulthood, mainly in those
who did not participate in OS during adolescence.
More longitudinal studies are needed in order to
assess the true impact of PA in adolescence in sub-
jects with similar levels of PA during adulthood.
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