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The effects of a dance
intervention on somatic
symptoms and emotional
distress in adolescent girls:
A randomized controlled trial

Anna Duberg1 , G€oran Jutengren2,
Lars Hagberg1 and Margareta M€oller1

Abstract

Objective: To investigate whether a dance intervention for adolescent girls reduces stress-

related symptoms.

Methods: This was a randomized controlled trial of an after-school intervention. Participants

were 112 girls aged 13 to 18 years with stress-related somatic symptoms and emotional distress.

The intervention comprised twice-weekly dance sessions for 8 months with a focus on enjoy-

ment and socialization. A questionnaire was administered at baseline and after 8, 12 and 20

months. Participants rated the frequency with which they had experienced somatic symptoms

and emotional distress during the previous 3 months.

Results: After the intervention, there was a significantly greater reduction in somatic

symptoms and emotional distress in the dance intervention group than in the control group.

The difference in the mean score change on a 5-point scale was 0.26 (95% confidence interval

[CI]: 0.04 to 0.47) for somatic symptoms and 0.30 (95% CI: 0.04 to 0.58) for emotional distress.

Conclusion: Dance interventions may reduce somatic symptoms and emotional distress in

adolescent girls, and may constitute a nonpharmacological complement to school health services.

However, continued participation is needed for long-term sustainable results. Additional

randomized studies are required to further evaluate the effect of this type of intervention in

different settings.
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Introduction

Mental health problems are currently among

the greatest global public health challenges1

and are estimated to affect 13% of children

and adolescents worldwide.2 Somatic symp-

toms (e.g. headache, stomachache, tiredness,
aching shoulders and backache) combined

with emotional distress (e.g. feelings of

stress, anxiety or sadness) are important sig-
nals of mental health status3 and tend to

coexist.4 Female adolescents show a higher
prevalence of health complaints than male

adolescents,5–7 experience higher levels of

stress and somatic symptoms,8 and are
more likely to experience pain and depres-

sive symptoms.4,9 Loneliness, which is a

major risk to health and well-being, is also
higher among adolescent girls.10

It has been demonstrated that somatic

symptoms in adolescence predict severe
mental illness in adulthood; therefore,

regardless of the presence of co-occurring
depression and anxiety, adolescents need

early treatment to address these symp-

toms.11 However, the type of treatment
that should be provided remains unclear.

Internet-delivered cognitive behavior thera-

py has shown promising effects in reducing
pain intensity and worry and in increasing

the quality of life for adolescents with func-
tional abdominal pain.12 Physical activity is

another active strategy that can improve

mental health.13 Physical activity has bene-

ficial effects on adolescent mental health

(e.g. depression), well-being mood and

self-esteem,14,15 and positively influences

social connectedness.14 Steiner et al.16 high-

light the importance of connectedness and

fostering a sense of caring, support and

belonging in mental health interventions

for young people. Group dance is a social

type of physical activity popular with young

women.17 It can be cost effective18 and is

a potentially useful way of positively

influencing physical health outcomes19 and

psychological well-being,20 and increasing

self-trust, self-esteem and self-expression in

adolescents.21 There is a need to improve

the relatively low self-perceptions of adoles-

cent girls and to reduce the risk of them

developing negative ideas about their

bodies.5 As a physical activity, dance has

several characteristics that could address

these issues. These include emphasizing

the expressive, creative and aesthetic

aspects of physical activity, and improving

poor body image.22 Unfortunately, the

number of adolescent girls who are suffi-

ciently physically active is alarmingly low.5

Multicomponent interventions underpinned

by theory are effective in optimizing regular

participation in physical activity,23 and
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motivational support and enjoyment are

important for adolescent participation.24

The primary aim of this study was to

investigate if an 8-month dance intervention

for adolescent girls could reduce stress-

related somatic symptoms and emotional

distress. We hypothesized that the dance

intervention group would show greater

effects than the control group at the postin-

tervention follow-up.

Methods

Design

A randomized controlled intervention trial

was conducted in a Swedish city with a pop-

ulation of 130,000. The trial has been pre-

viously described.25

Study population

The study population comprised adolescent

girls aged 13 to 18 years (mean¼ 16 years).

The inclusion criteria were stress-related

internalizing problems and repeated visits

to the school nurse for somatic symptoms

(e.g. headache, stomachache, tiredness and

aching shoulders) and for emotional

distress (e.g. persistent feelings of stress,

nervousness and anxiety). Exclusion criteria

were severe hearing impairment, intellectual

disability, difficulties with the Swedish lan-

guage or advice against participation by the

Child and Adolescent Psychiatric Care unit.

Baseline characteristics, including aspects

of personal, family and cultural back-

ground as well as previous experience of

physical activity, are shown in Table 1.

In the power analysis, we assumed that a

25% difference between the groups could

be expected regarding a reduction in somat-

ic symptoms, with a 5% significance level

and 80% power; thus, we needed 58 partic-

ipants in each group, a total of 116

individuals.

Procedures

Recruitment was carried out in collabora-

tion with the school health services. The

school nurses asked eligible girls whether

they wished to participate. After being

informed about the project, those who

agreed to participate provided written con-

sent. For girls aged< 15 years, written

consent was also provided by their

parents/guardians. Participants were ran-

domly allocated to either a dance interven-

tion group or a control group. An external

statistician performed the randomization

using a computerized randomization list.

Table 1. Baseline characteristics.

Demographics

Intervention group

n¼ 59 (%)

Control group

n¼ 53 (%) P-value

Age distributiona 0.30

-13–14 years 8 (13%) 13 (25%)

-15–16 years 27 (46%) 23 (43%)

-17–18 years 24 (41%) 17 (32%)

Born in Sweden 55 (93%) 49 (93%) 0.88

Mother on sick leave 6 (10%) 6 (11%) 0.85

Father on sick leave 3 (5%) 3 (6%) 0.88

Participated in dance before start of study 33 (56%) 36 (68%) 0.19

Physically active once/week or

more before start of study

43 (73%) 33 (62%) 0.23

aMean age for both the intervention group and the control group was 16 years.
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Participants in the control group were
encouraged to carry on with their lives
as usual and received a cinema ticket as
compensation each time they completed
the questionnaire. School health services
were available to all participants when
needed, as usual. The questionnaire sessions
occurred in an auditorium at the university
hospital after school hours. At least three
members of the project team were always
present to provide assistance if needed.
Participants who were found to be at risk
for severe depression at any of the survey
points, as indicated by a score of 34 points
or higher on the Center for Epidemiologic
Studies Depression Scale for Children,26

were contacted by the research team
through the guardians and offered contact
with an experienced licensed psychologist.

Intervention

The dance intervention occurred in a cen-
tral studio after school twice weekly for a
period of 8 months. Each dance class lasted
75 minutes: 15 minutes of warm-up,
40 minutes of dance practice including
body awareness, 15 minutes of relaxation
prompted by a light massage in pairs, and
5 minutes for reflection. The dance was
mostly choreographed in themes, such as
African dance, show jazz and street dance,
but improvisation and spontaneous move-
ments were always included to encourage
creativity. There were no shows or perform-
ances; the intention was to provide an
opportunity to have a positive dance expe-
rience with peers without external pressure
in a noncompetitive social environment
(approximately 20 girls/group). There were
three dance teachers (one teacher per ses-
sion); to standardize the intervention in
each class, dance choreographies, teaching
style and approach were agreed upon. The
dance intervention was underpinned by the
theoretical framework of self-determination
theory (SDT),27 which highlights three

basic psychological needs: competence,
autonomy and relatedness; when these
needs are satisfied, self-motivation and
mental health are enhanced.27 This was
not measured, but to nourish these needs,
the dance intervention goal was to translate
the theory to a teaching approach in prac-
tical sessions. In short, the component
‘competence’ in this case meant that the
instructors identified the girls’ different
dance abilities, and thereby could adjust
the instructions and choreographies to the
groups’ level and needs, so that everyone
had the chance to experience enjoyment.
The instructors also provided genuine
encouragement, which also constitutes a
type of competence support. The compo-
nent ‘relatedness’, defined as the extent to
which individuals feel a sense of belonging
and connection with others in the social
context,28 was a key factor in the interven-
tion. The dance instructors aimed to build
trusting and meaningful relationships with
and between the girls, especially because
they came from different schools and most
were not previously acquainted. This relat-
edness support was provided through dif-
ferent techniques to increase the feeling of
social inclusion for everyone.

To facilitate the component ‘autonomy’,
an internal perceived locus of causality,27

participants had the opportunity to provide
input into the dance classes regarding
choice of music, warm-up activities, chore-
ography and dance themes.

SDT also proposes that intrinsic motiva-
tion, engaging in an activity for the inherent
pleasure and satisfaction of the activity, is
associated with well-being28 and greater
adherence.29 This has also been emphasized
by Lubans et al.30 For this reason, along-
side the components of SDT, enjoyment was
always a focus of the dance intervention.
The stress-related problems were not men-
tioned during the dance classes. At the end
of the intervention, participants were pre-
sented with several alternatives that allowed
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them to maintain their dancing or to exer-
cise elsewhere.

Measures

The questionnaire contained questions on
different aspects of health, family, school,
sleep, exercise and previous dance experi-
ence. In this article, we focus on results
for somatic symptoms and emotional dis-
tress, as girls with internalizing problems
often express their symptoms using these
concepts.31 The data were collected using
a questionnaire administered at baseline
and at 8, 12 and 20 months after baseline.
The included questions originated from the
Swedish survey ‘Life and Health – Young
People’,32 and are in line with the type of
questions used in the ‘Health Behavior in
School-aged Children’ (HBSC),5 a cross-
national study coordinated by the World
Health Organization’s Regional Office for
Europe. Participants rated the frequency
with which they had experienced various
somatic and emotional symptoms during
the previous 3 months on a 5-point scale
(1¼never, 2¼ infrequently, 3¼ sometimes,
4¼ frequently, and 5¼ always).32

Importantly, the questions assessed the
previous 3 months, so that the 12-month
follow up evaluated the effect of the whole
intervention. The first follow-up (8 months)
represented the second semester during
which the dance intervention was still run-
ning. The postintervention follow-up
(12 months) covered the period after the
intervention, and the long-term follow-up
(20 months) covered the period approximate-
ly 1 year after the intervention had ended.

For somatic symptoms, we used a six-item
measure that assessed symptoms commonly
associated with adolescent internalizing
problems.5,31 The six items were headache,
stomachache, vertigo, tiredness, aching
shoulders and backache.32

The six-item measure of emotional dis-
tress captured negative emotional states

that may arise as consequences of internal
or environmental stressful experiences;
these emotional states are of shorter dura-
tion than clinical depression. The six items
assessed stress, nervousness, anxiety, sad-
ness, irritation and powerlessness.32

A mean individual score was calculated
across items for each measure.

For five-item scales in basic research,
Cronbach’s alpha values at 0.7 and above
are widely accepted.33 Here, for somatic
symptoms, Cronbach’s alpha values were
0.64, 0.72, 0.77 and 0.74 at baseline,
8 months, 12 months, and 20 months,
respectively. For emotional distress, the
values were 0.70, 0.70, 0.82 and 0.80 at
the same time points.

For both somatic symptoms and emo-
tional distress, a series of separate factor
analyses (principal axis factoring with
eigenvalues �1.00) with all six items for
each time point confirmed that all six
items consistently loaded onto a single
factor. Moreover, both measures correlated
(r> 0.50) with scores on the Stress in
Children Inventory34 at the first follow-up
and also at the postintervention follow-up,
indicating acceptable criterion validity.

Statistical analysis

All analyses were performed using the IBM
Statistical Package for the Social Sciences
(IBM SPSS) version 21 (SPSS Inc.,
Chicago, IL, USA). All significance tests
were two-sided and evaluated using a 0.05
significance level. Effects of the intervention
were evaluated by calculating the score
change from baseline to each follow-up.
These score changes constituted the depen-
dent variables used in each of the separate
independent-samples t-tests that were
performed to compare the control and
intervention groups. Effect sizes were calcu-
lated for these comparisons by dividing the
group differences (based on the change
scores) by the corresponding standard
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deviations (SDs). Of the 112 participants,

77% completed the data for all somatic

symptoms and emotional distress outcome

variables. The data coverage for each pri-

mary variable dyad was used to calculate

the changes in the dependent variables.

To calculate the correlation at baseline

between emotional distress and somatic

symptoms, Pearson’s correlation was used.

The multiple imputation procedure (fully

conditional specification) was used to

estimate missing values for the somatic

symptoms and emotional distress variables.

Multiple imputation is regarded as one of

the best ways to address missing values.35

The imputation model (using five imputa-

tions) included all three measurement time

points for both of the primary outcome var-

iables and for the grouping variable. Little’s

missing completely at random test showed

that the pattern of internal attrition did not

differ from data missing completely at

random: v2 (N¼ 112, df¼ 35)¼ 37.62.

Ethical considerations

The study was approved by the Regional

Ethical Review Board in Uppsala, Sweden

(DNR 2008/134).

Results

A total of 112 adolescent girls with stress-

related internalizing problems were includ-

ed in the study; 59 were randomly allocated

to the dance intervention group and 53 to

the control group. At baseline, the overall

mean value was 2.77 (SD¼ 0.63) for somat-

ic symptoms and 3.06 (SD¼ 0.61) for emo-

tional distress (highest possible value¼ 5).

The Pearson correlation coefficient for the

association between emotional distress and

somatic symptoms was r¼ 0.51. No base-

line differences between the intervention

and control group were observed for somat-

ic symptoms or emotional distress.

Somatic symptoms: The difference in the
mean score change was 0.26 (95% confi-
dence interval [CI]: 0.04 to 0.47). The
mean values (and SDs) for somatic symp-
toms across the four time points are shown
in Table 2. The effects of the intervention
on somatic symptoms were also investigat-
ed by comparing change scores between the
groups. At the first follow-up (8 months),
there was no significant difference between
the groups (effect size¼ 0.10). At the post-
intervention follow-up (12 months), there
was a significant effect; the intervention
group reported a greater reduction in symp-
toms than the control group (P¼ 0.021;
effect size¼ 0.22). At the long-term follow-
up (20 months), the score change did not
differ significantly between the groups
(effect size¼ 0.03).

Emotional distress: The difference in the
mean score change was 0.30 (95% CI: 0.04
to 0.58). Table 2 shows the mean values
(and SDs) of emotional distress across the
four time points. We further calculated
whether the score change differed between
the groups at each time point. For the first
follow-up (8 months), no significant differ-
ence in emotional distress was found
between the groups (effect size¼ 0.07). At
the postintervention follow-up (12 months),
there was a significant effect; there was a
greater reduction in emotional distress in
the intervention group than in the control
group (P¼ 0.023; effect size¼ 0.22). At the
long-term follow-up (20 months), the score
change did not differ significantly between
the groups (effect size¼ 0.12).

Overall, the hypothesis was supported:
the between-group difference was signifi-
cant for both outcomes at the postinterven-
tion follow-up: P¼ 0.021 for somatic
symptoms; P¼ 0.023 for emotional distress.

Discussion

This randomized controlled trial demon-
strated that an 8-month dance intervention

6 Journal of International Medical Research
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significantly reduced somatic symptoms and
emotional distress in adolescent girls postin-
tervention, compared with the school health
services alone. However, the between-group
differences were not maintained at the long-
term follow-up (1 year after the intervention
had ended). The reason for this is not
known; however, it is possible that partici-
pants needed to continue the intervention in
the same form to sustain its effects.

Interestingly, somatic symptoms (head-
ache, stomachache, vertigo, tiredness,
aching shoulders and backache) and emo-
tional distress symptoms (stress, nervous-
ness, anxiety, sadness, irritation and
powerlessness) followed the same pattern,
in that both showed the greatest between-
group difference at the postintervention
follow-up (P¼ 0.021 and P¼ 0.023, respec-
tively). The reason for this consistency is
not entirely clear. However, a recent
review by Alfv�en et al.36 indicated that neg-
ative stress affects recurrent pain in young
people. The authors emphasize that under-
standing stress and its somatic consequen-
ces is a prerequisite for developing effective
therapeutic strategies and may have impli-
cations in understanding the signs and
treatment of stress in clinical practice.36

To our knowledge, this is the first study to
investigate the effect of a dance intervention
on stress-related symptoms in adolescent
girls. A similar positive trend in stress-
related or psychosomatic symptom reduc-
tion in adolescent girls was reported by
Stromback et al.,37 who evaluated an
eight-session stress management course
that included body-based practices. The
study did not include a control group but
showed significant postintervention reduc-
tions for internalized anxiety, depression
and somatic symptoms. The authors con-
clude that body-based practices can be con-
sidered empowering. After the course,
participants had a greater ability to listen
to body signals and achieve vitality and
presence, possibly because of an increase

in bodily awareness and social support,
which may also help to explain the effects in
the present study. The results of this study are
also in line with qualitative data from the
Bristol Girls Dance Project, an after-school
dance intervention aimed at Year 7 girls
(age 11–12 years).38 Participants reported
enjoying the dance and felt that the inter-
vention had psychological and social
benefits, improved perceived health and
well-being, and led to greater energy.39

Previously published qualitative data from
the current target group40 show that the
intervention increased self-trust, under-
pinned by feelings of enjoyment and
empowerment when dancing. Taken togeth-
er, this could help to explain the postinter-
vention health effects.

As dance may not be suitable for all indi-
viduals, other types of physical activity to
improve mental health should be consid-
ered. Team sports, cycling,13 crossfit, foot-
ball,15 aerobic and gym activities, and
mindful exercises like yoga or tai chi13,15

can help to reduce mental health burden.
However, to achieve enjoyment, which
tends to result in greater adherence to phys-
ical activities,27,29 it is important to offer a
form of physical activity that fits the inter-
ests of the intended target group. Dance is
likely to suit the interests of adolescent
girls.17

Motivational SDT is widely used by
researchers and teachers to guide the deliv-
ery of organized physical activity sessions.38

In the present study, the theory constituted
a framework and approach for the interven-
tion dance instructors; however, whether or
how it influenced the results was not
examined.

A possible explanation for the observed
reduction in stress-related symptoms in the
present study is that the intervention was
undertaken in a social environment.
Participation in team sports has been
found to positively correlate with mental
health in adolescents.15 Togetherness and

8 Journal of International Medical Research



a sense of unity can add meaning and
strength to adolescent girls’ lives;41 more-
over, a sense of ‘not being alone’ when
facing stress-related problems may be a
type of comfort.

Strengths of this study include the
longitudinal randomized design, extensive
intervention period, long-term follow-up
and novelty of the intervention type for a
vulnerable target group.

Several limitations should be noted.
A potential source of bias is that it is gen-
erally not possible to blind participants in
exercise trials. It is possible that partici-
pants in the intervention group reported
more positive values to please the instruc-
tors or show gratitude to the research team.
Additionally, when interpreting the data,
we must consider the missing data for
both outcomes, which ranged from 15%
to 17% in the intervention group and 6%
to 19% in the control group. An additional
limitation concerns internal consistency.
More specifically, Cronbach’s alpha for
the somatic symptom scale at baseline
only reached 0.64. In comparison, values
of 0.7 and above are widely considered to
indicate good internal consistency in basic
research.34 Owing to the relatively low
internal consistency for this measure, we
cannot be certain that somatic symptoms
were captured with consistency across mea-
surement time points. The risk that the pre-
dictor variable may inflate or deflate the
estimate calls for a certain amount of cau-
tion when interpreting the results. It is also
worth noting that participants were asked
to report information on the previous
3 months. Recall bias is always a threat to
the internal validity of this type of self-
reported data on past experiences, and
responses can reflect memory limitations.42

Although the girls reported no problems in
completing the assessment, recall bias may
have influenced the data.

More research with other target groups
is needed to confirm the health effects of

this kind of health-strengthening interven-
tion in different settings. First, it is not
known if the type of intervention reported
here is suitable for boys with stress-related
problems. Research to confirm this would
provide guidance for the future develop-
ment of interventions for both sexes.
Second, although there is some evidence
for the health effects of dance interventions
in different age groups,19,21 a recent system-
atic review15 concluded that owing to the
small number of studies, it was not possible
to determine the effect of physical activity
on the mental health of preschoolers and
children. Studies of interventions that
target children with stress-related problems
would broaden the range of available data
and address the possible benefits of early
interaction. The positive findings of the pre-
sent study can most likely be generalized
to a similar group of adolescent girls with
stress-related problems in an after-school
setting. However, practical circumstances
might limit the successful implementation
of the intervention in other locations
because it requires interested school nurses
who can recruit participants, an educated
dance instructor and an accessible dance
studio located a reasonable distance from
the school. Moreover, although it was not
problematic during the current study, the
recruitment procedure may be a challenge
owing to the risk of stigmatization of indi-
viduals with stress-related problems.

Most of the girls that participated in this
study had previous experience of physical
activity (Table 1), although this target
group probably has diverse attitudes
towards physical activity. An interesting
perspective for future research would be to
narrow the inclusion criteria and study ado-
lescents with stress-related problems who
are also physically inactive.

It is common for adolescent girls to visit
the school nurse to receive support for
headache, stomach pain and social prob-
lems.43 It has been suggested that early

Duberg et al. 9



treatment of adolescent somatic symptoms
should have a high priority because of the
increased risk of subsequent poor mental
health outcomes.11 Interventions that reduce
symptoms and reduce the number of visits to
school health care services and mental health
services are warranted. Dance intervention
may be an example of an active, cost-
effective, nonpharmacological complementa-
ry treatment for this target group.

Conclusion

The present study indicates that dance
interventions have the potential to reduce
stress-related somatic symptoms and emo-
tional distress in adolescent girls. However,
the intervention effect was not maintained 1
year after the intervention had ended, sug-
gesting that participants need continued
regular participation in the intervention
for sustainable results. More randomized
studies are required to further evaluate the
intervention’s effect in different settings.

Acknowledgements

We would like to thank all the girls who partic-

ipated in the study, as well as the school nurses

in €Orebro for assistance with recruitment.

Declaration of conflicting interest

The authors declare that there is no conflict of

interest.

Funding

Financial support was provided by Region
€Orebro County, Sweden.

ORCID iD

Anna Duberg https://orcid.org/0000-0002-

5452-1923

References

1. Ferrari AJ, Charlson FJ, Norman RE, et al.

Burden of depressive disorders by country,

sex, age, and year: findings from the global

burden of disease study 2010. PLoS Med

2013; 10: e1001547.
2. Polanczyk GV, Salum GA, Sugaya LS, et al.

Annual research review: a meta-analysis of

the worldwide prevalence of mental disor-

ders in children and adolescents. J Child

Psychol Psychiatry 2015; 56: 345–365.
3. Creed FH, Davies I, Jackson J, et al. The

epidemiology of multiple somatic symptoms.

J Psychosom Res 2012; 72: 311–317.
4. Borgman S, Ericsson I, Clausson EK, et al.

The relationship between reported pain and

depressive symptoms among adolescents.

J Sch Nurs 2018; 1: 1–7. doi:

1059840518787007. [Epub ahead of print].
5. Inchley J, Currie D, Young T, et al. (eds).

Growing up unequal: gender and socioeco-

nomic differences in young people’s health

and well-being. Health Behaviour in

School-aged Children (HBSC) study: inter-

national report from the 2013/2014 survey.

Copenhagen, WHO Regional Office for

Europe, 2016 (Health Policy for Children

and Adolescents, No. 7). http://www.euro.

who.int/en/publications/abstracts/growing-

up-unequal.-hbsc-2016-study-20132014-

survey.
6. Folkh€alsomyndigheten. Utvecklingen av

psykosomatiska besv€ar, skolstress och skol-

trivsel bland 11-, 13- och 15-åringar:

Resultat från Skolbarns h€alsovanor i

Sverige 2017/18. Stockholm, Sweden:

Folkh€alsomyndigheten, 2018, pp.6–138.
7. Hagquist C, Due P, Torsheim T, et al.

Cross-country comparisons of trends in ado-

lescent psychosomatic symptoms - a Rasch

analysis of HBSC data from four Nordic

countries. Health Qual Life Outcomes 2019;

17: 27.
8. Rehna T, Hanif R and Ali SZ. Life stress

and somatic symptoms among adolescents:

gender as moderator. J Pak Med Assoc 2016;

66: 1448–1451.
9. Hena M, Leung C, Clausson EK, et al.

Association of depressive symptoms with

consumption of analgesics among adoles-

cents. J Pediatr Nurs 2019; 45: e19–e23.
10. Lyyra N, Valimaa R and Tynjala J.

Loneliness and subjective health complaints

among school-aged children. Scand J Public

Health 2018; 46: 87–93.

10 Journal of International Medical Research

https://orcid.org/0000-0002-5452-1923
https://orcid.org/0000-0002-5452-1923
https://orcid.org/0000-0002-5452-1923


11. Bohman H, Laftman SB, Cleland N, et al.

Somatic symptoms in adolescence as a

predictor of severe mental illness in adult-

hood: a long-term community-based

follow-up study. Child Adolesc Psychiatry

Ment Health 2018; 12: 1–12.
12. Bonnert M, Olen O, Lalouni M, et al.

Internet-delivered cognitive behavior thera-

py for adolescents with irritable bowel

syndrome: a randomized controlled trial.

Am J Gastroenterol 2017; 112: 152–162.
13. Chekroud SR, Gueorguieva R, Zheutlin AB,

et al. Association between physical exercise

and mental health in 1.2 million individuals

in the USA between 2011 and 2015: a cross-

sectional study. Lancet Psychiatry 2018; 5:

739–746.
14. Biddle SJH, Ciaccioni S, Thomas G, et al.

Physical activity and mental health in chil-

dren and adolescents: an updated review of

reviews and an analysis of causality. Psychol

Sport Exerc 2019; 42: 146–155.
15. Rodriguez-Ayllon M, Cadenas-Sanchez C,

Estevez-Lopez F, et al. Role of physical

activity and sedentary behavior in the

mental health of preschoolers, children and

adolescents: a systematic review and meta-

analysis. Sports Med 2019; 9: 1383–1410.
16. Steiner RJ, Sheremenko G, Lesesne C, et al.

Adolescent connectedness and adult health

outcomes. Pediatrics 2019; 144: e20183766.
17. O’Neill JR, Pate RR and Liese AD.

Descriptive epidemiology of dance participa-

tion in adolescents. Res Q Exerc Sport 2011;

82: 373–380.
18. Philipsson A, Duberg A, Moller M, et al.

Cost-utility analysis of a dance intervention

for adolescent girls with internalizing prob-

lems. Cost Eff Resour Alloc 2013; 11: 4.
19. Fong Yan A, Cobley S, Chan C, et al.

The effectiveness of dance interventions on

physical health outcomes compared to other

forms of physical activity: a systematic

review and meta-analysis. Sports Med 2018;

48: 933–951.
20. Burkhardt J and Brennan C. The effects of

recreational dance interventions on the

health and well-being of children and

young people: a systematic review Arts and

Health 2012; 4: 148–161.

21. Schwender TM, Spengler S, Oedl C, et al.

Effects of dance interventions on aspects of

the participants’ self: a systematic review.

Front Psychol 2018; 9: 1130.
22. Burgess G, Grogan S, Burwitz L. Effects of

a 6-week aerobic dance intervention on body

image and physical self-perceptions in ado-

lescent girls. Body Image 2006; 3: 57–66.
23. Owen MB, Curry WB, Kerner C, et al.

The effectiveness of school-based physical

activity interventions for adolescent girls: a

systematic review and meta-analysis. Prev

Med 2017; 105: 237–249.
24. Schneider M, Dunn AL and Cooper D.

Affect, exercise, and physical activity

among healthy adolescents. J Sport Exerc

Psychol 2009; 31: 706–723.
25. Duberg A, Hagberg L, Sunvisson H, et al.

Influencing self-rated health among adoles-

cent girls with dance intervention: a random-

ized controlled trial. JAMA Pediatr 2013;

167: 27–31.
26. Olsson G and von Knorring AL. Depression

among Swedish adolescents measured by the

self-rating scale Center for Epidemiology

Studies-Depression Child (CES-DC). Eur

Child Adolesc Psychiatry 1997; 6: 81–87.
27. Ryan RM and Deci EL. Self-determination

theory and the facilitation of intrinsic moti-

vation, social development, and well-being.

Am Psychol 2000; 55: 68–78.
28. Ryan RM and Deci EL. Intrinsic and extrin-

sic motivations: classic definitions and new

directions. Contemp Educ Psychol 2000; 25:

54–67.
29. Teixeira PJ, Carraca EV, Markland D, et al.

Exercise, physical activity, and self-

determination theory: a systematic review.

Int J Behav Nutr Phys Act 2012; 9: 78.
30. Lubans DR, Lonsdale C, Cohen K, et al.

Framework for the design and delivery of

organized physical activity sessions for chil-

dren and adolescents: rationale and descrip-

tion of the “SAAFE” teaching principles. Int

J Behav Nutr Phys Act 2017; 14: 24.
31. Taylor DC, Szatmari P, Boyle MH, et al.

Somatization and the vocabulary of every-

day bodily experiences and concerns: a com-

munity study of adolescents. J Am Acad

Child Adolesc Psychiatry 1996; 35: 491–499.

Duberg et al. 11



32. Lind�en-Bostr€om M and Persson C.
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