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Introduction: As part of an exploratory and hypothesis-generating study, we developed the Sports Preference Questionnaire (SPOQ) to survey the athletic behavior of mentally ill children and adolescents, subjectively assessed physical fitness and perceived psychological effects of physical activity.



Methods: In a department of child and adolescent psychiatry, we classified 313 patients (6–18 years) according to their primary psychiatric diagnosis. The patients or—in the parental version of the questionnaire—their parents reported their sport preferences on the SPOQ. As possibly influential factors, we also assessed the frequency of physical activity, the importance of a trainer, coping with everyday life through physical activity, and subjectively perceived physical fitness.



Results: One in 3 patients (32.4%) stated that they were not physically active. Patients diagnosed with eating disorders reported, on average, a notably high frequency (median of 3 h/week) and degree of coping with daily life through physical activity (median of 5 on a 6-point Likert scale). Patients with anxiety disorders and depression had the lowest self-perception of physical fitness (mean value of 3.1 or 3.7 on an interval scala from 0 to 9). The presence of a trainer was generally considered not important, except for ADHD patients (median of 3 on a 6-point Likert scale).



Conclusion: The SPOQ is sensitive for differential effects of core child and adolescent disorders as well as for main covariates influencing the complex association between physical activity and emotional and behavioral disorders in children and adolescents. Based on this pilot study, we discussed the need for an efficacy study to measure the effects of sports therapy.
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Key practitioner message


	•One in 3 patients not physically active

	•High coping with daily life through physical activity in eating disorder patients

	•Lowest self-perception of physical fitness in patients with anxiety disorders

	•The presence of a trainer most important in ADHD patients





1 Introduction

The positive effect of physical activity on general health is well known and has already been proven in numerous studies. For example, reduced risk of cardiovascular disease, stroke, and cancer as well as improved stress regulation through regular exercise have been shown (1, 2).

Physical activity is also a very effective and suitable means of preventing mental illness and improving mental health [e.g., (3–6)]. When investigating the psychological effects of physical activity, positive effects on mood, psychological well-being and the concept of self and body could be demonstrated (4, 7). The effect of exercise has also been investigated at the neurobiological level. Changes in the metabolism of serotonin and dopamine in the brain have been demonstrated (8). These messenger substances play a decisive role in the development and maintenance of many mental illnesses such as depression, anxiety disorder, and attention deficit hyperactivity disorder (9–11).

Under the right conditions in organized sports, children and adolescents may develop daily life-skills such as moral reasoning, emotional control, personal responsibility, and the ability to work in teams and set goals (12). In the literature, there are a few specific sports therapeutic approaches for mentally ill children and adolescents, for example in the areas of climbing therapy, archery, and endurance training (13–16). A German study with ADHD patients showed that both long-term, natural sports therapy, and high-intensity interval training (HIT) tend to have a positive influence on the main symptoms, self-esteem and social competence (17). Nevertheless, there are only a few confirmatory studies on the content, methodology, and structure of sports therapies that do not allow generalized statements on the effects and mechanisms of action in mentally ill children and adolescents (18).

While the effects of physical activity on health have been well researched, it still seems to be largely unclear what psychological conditions need to be in place for effective sports intervention in mentally ill children and adolescents. According to Lambert (19), a healthy therapeutic relationship is a helpful factor in psychotherapy. Because a skilled coach also performs therapeutic functions in sports therapy, he could play a similar role. The desire for enjoyment in physical activity appears to be the best predictor of commitment (20). As a result, the sports treatment provided should be as appropriate as feasible, according to the individual’s demands and preferences. However, a relationship between the incidence of eating disorders and aesthetic sports such as ballet or gymnastics, but also athletics should be explored (21, 22). Psychotherapy research has shown that resource-activating strategies achieve higher therapeutic success (23). This finding could be integrated into sports therapy by focusing on the patients’ athletic abilities and personal goals. Kirkaldy et al. (5), also point out that more positive feedback regarding physical activity and social recognition leads to a better self-image. This seems to be of particular importance, as people with mental disorders often feel, that they have insufficient athletic self-efficacy (24). In the long term, sports therapy according to the above-mentioned aspects, could be a good way to achieve regular exercise and thus an improvement in physical fitness and mental health, even beyond the therapeutic intervention.

However, there are almost no scientific findings on the athletic behavior of mentally ill children or adolescents and the successful implementation of sports therapy in child and adolescent psychiatry. Therefore, the aim of the present study is to explore basic findings as a first step of evidence-based sports therapy in the child and adolescent psychiatric setting. To collect new data in our clinic, existing questionnaires on athletic behavior were considered, e.g., the ATPAD scale (25), AMS-Sport (26), and EMI-2 (27). Another very detailed questionnaire for sports interests asks about sports, sports games, and orientation (28). However, no questionnaire was found that captures physical activity preferences considering the aspects of self-perception, resource activation, and problem-solving in the context of a structured sports therapy history. Consequently, the Sport Preference Questionnaire (SPOQ) was designed. The SPOQ aims to investigate the athletic behavior of mentally ill children and adolescents, assess physical fitness and perceived psychological impacts of physical activity, and develop both general and disorder-specific hypotheses.



2 Material and methods


2.1 SPOQ questionnaire

The SPOQ was created in 2015 by the authors to investigate the out-of-school athletic behavior of children and adolescents aged six to 18. The item pool includes questions based on psychotherapy criteria such as therapeutic connection, resource activation, and problem-solving (29). We expected that physical activity with more of these features would be more useful for mental health. The item pool was constructed by a team of sports scientists, psychiatrists, and psychotherapists, taking into account the literature stated in the introduction. Two versions were designed, the parental and the self-report version (from ten years old). The data were collected with the German versions of the questionnaire. Both German versions were translated into English by a bilingual American and were translated back by a bilingual German. In the first version, thirty-nine percent of the questions regarding the importance of the relationship with the trainer and daily coping through physical activity were left unanswered. These patients were returned their unfilled SPOQ one day after submission to complete the missing data. Most patients indicated that they had overlooked the questions, which is why the layout was optimized after 2 months of data collection.

The SPOQ consists of five sections (see attachment). The first section records the frequency of physical activity in the last six months in hours per week. There is also a free field to write down another frequency. Besides, there is a statement that can be marked with a cross, indicating that the respondent has never been physically active.

The second section records up to three types of physical activity that have been regularly exercised at least in the last six months. Also, the location where the physical activity is performed is recorded. There are three answer options possible: Sports Club, Gym and Other. On a Likert scale from “Not at all” (1) to “Very much” (6), participants specify their enjoyment of this type of activity. The numbers 2–5 on the Likert scale are without description.

The third section is designed as 2 statements and asks for a currently important relationship with at least 1 trainer and the current daily coping through physical activity. Again, answers are recorded using a Likert scale from 1 to 6.

The fourth section records up to five types of activity ever tried during the participant's lifetime. Also, the duration, expressed in months, is recorded. The enjoyment of types of activities is measured as in the second section.

Section Five asks for the subjective assessment of the physical fitness of the 163 patients to measure their athletic self-efficacy. This assessment is done via an interval scale from “Not physically fit” (0) to “Very physically fit” (9). The numbers 2–8 are without description.

It takes about 5 min to complete the SPOQ. The parental and self-report versions of the SPOQ can be used for free disposal. The German versions can be requested from authors.



2.2 Mental disorders

The type of mental disorder was diagnosed by trained clinical psychologists or psychiatrists according to ICD-10 (30), subject to the regulations. For this purpose, semi-structured clinical interviews were used in line with Sheehan et al. (31). The diagnoses were confirmed with disorder-specific questionnaires if this was necessary to complete the symptom profiles.



2.3 Participation

From October 2015 to October 2017, questionnaires were send to 450 patients, of whom were registered as an inpatients or outpatients at the Child and Adolescent Psychiatry from the ages of 6.0–18.0 years. One hundred and sixty-eight inpatients received the self-report SPOQ, while 282 parents of outpatients received the parental version as part of the general registration process. It was explicitly ensured that only 1 SPOQ was available for each patient. Since the questionnaire was obligatory for inpatients, all 168 questionnaires were received back from the self-report. Two inpatients without a diagnosed disorder were excluded. One hundred and thirty-five questionnaires from the parental version were excluded because of no return or no diagnosed mental disorder. All included questionnaires covered a total of 313 patients with a mental disorder in the evaluation, 166 inpatients (self-report), and 147 outpatients (parental version). The concrete division and response rate are clearly shown in a flow chart (Figure 1).
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FIGURE 1
Report on patient selection.




2.4 Data collection and analysis

Data were collected and managed using REDCap research electronic data capture tools (32). Since the study design was strictly exploratory, we did not use inference statistics but kept analyses on a descriptive level. The statistics were calculated with R 3.6.2 (33). The flowchart to report patient selection, Figure 1, was made using the package “DiagrammeR” (34). Boxplots, line plots, and the heatmaps to show sports preferences in boys and girls were generated with the package “ggplot2” (35).

Boxplots, Figures 2–6, were generated by diagnosis group and type of questionnaire for the frequency of physical activity, enjoyment of physical activity (related to the first-mentioned physical activity), the importance of a trainer, daily coping through physical activity, and subjectively perceived physical fitness. Therefore, N counts for the number of considered cases and NA for the number of missing values. Two line plots, Figures 7, 8, were generated to show the mean of subjectively perceived physical fitness by age, respectively frequency of physical activity, separated for gender and type of questionnaire. Six patients reported more than 10 h of physical activity per week in the self-report questionnaire. We assumed that corresponding patients were not able to estimate the actual time. Therefore, the following data were considered missing. To present the first-mentioned type of physical activity for girls, and boys heatmaps, Figures 9, 10, were created. Therefore, the mentioned types of physical activity were later aggregated into six branches by the authors. The weight, the percentage of the mentioned type in the corresponding diagnosis group, was shown through gray gradation. Table 1 shows the main characteristics of the data.
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FIGURE 2
Frequency of physical activity. DEPR, depression; ED, eating disorder; ADHD, attention deficit hyperactivity disorder; P/AD, phobia/Anxiety disorder; OCD, obsessive compulsive disorder; S/AD, stress/adjustment disorder; ODD, oppositional defiant disorder; OMD, other mental disorders.
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FIGURE 3
Enjoyment of physical activity (related to the first mentioned physical activity. DEPR, depression; ED, eating disorder; ADHD, attention deficit hyperactivity disorder; P/AD, phobia/anxiety disorder; OCD, obsessive compulsive disorder; S/AD, stress/adjustment disorder; ODD, oppositional defiant disorder; OMD, other mental disorders.
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FIGURE 4
Importance of a trainer. DEPR, depression; ED, eating disorder; ADHD, attention deficit hyperactivity disorder; P/AD, phobia/anxiety disorder; OCD, obsessive compulsive disorder; S/AD, stress/adjustment disorder; ODD, oppositional defiant disorder; OMD, other mental disorders.
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FIGURE 5
Daily coping through physical activity. DEPR, depression; ED, eating disorder; ADHD, attention deficit hyperactivity disorder; P/AD, phobia/anxiety disorder; OCD, obsessive compulsive disorder; S/AD, stress/adjustment disorder; ODD, oppositional defiant disorder; OMD, other mental disorders.
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FIGURE 6
Subjectively perceived physical fitness. DEPR, depression; ED, eating disorder; ADHD, attention deficit hyperactivity disorder; P/AD, phobia/anxiety disorder; OCD, obsessive compulsive disorder; S/AD, stress/adjustment disorder; ODD, oppositional defiant disorder; OMD, other mental disorders.
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FIGURE 7
Subjectively perceived physical fitness by age and gender.
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FIGURE 8
Subjectively perceived physical fitness by frequency of physical activity and gender.
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FIGURE 9
First-mentioned type of physical activity in boys. DEPR, depression; ED, eating disorder; ADHD, attention deficit hyperactivity disorder; P/AD, phobia/anxiety disorder; OCD, obsessive compulsive disorder; S/AD, stress/adjustment disorder; ODD, oppositional defiant disorder; OMD, other mental disorders; Ball sports means handball, soccer, basketball; Racket sports means table tennis, tennis, badminton; Aesthetic sports means dancing, gymnastics, vaulting; Martial arts means karate, judo, boxing; Fitness/Endurance training means gym, weight training, cycling, jogging; Other sports means swimming, climbing, athletics.
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FIGURE 10
First-mentioned type of physical activity in girls. DEPR, depression; ED, eating disorder; ADHD, attention deficit hyperactivity disorder; P/AD, phobia/ anxiety disorder; OCD, obsessive compulsive disorder; S/AD, stress/adjustment disorder; ODD, oppositional defiant disorder; OMD, other mental disorders; Ball sports means handball, soccer, basketball; Racket sports means table tennis, tennis, badminton; Aesthetic sports means dancing, gymnastics, vaulting; Martial arts means karate, judo, boxing; Fitness/Endurance training means gym, weight training, cycling, jogging; Other sports means swimming, climbing, athletics.



TABLE 1 Table of characteristics.
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An ethics vote with the number 837.515.15 (10833) from the ethics review board of the Landesärztekammer Rheinland-Pfalz exists for this study. Following the advice of the ethics review board, we did not assess individual informed consent statements since the procedure was fully integrated in our clinical routine assessment.




3 Results


3.1 Patients

A total number of 313 patients could be taken into account. They could be grouped into eight diagnostic categories according to the predominant mental disorder: Depression (DEPR) N = 72, median age = 15.1, eating disorders (ED) N = 24, median age = 15.6, attention deficit hyperactivity disorder (ADHD) N = 66, median age = 10.4, phobia/anxiety disorders (P/AD) n = 22, median age = 15.7, obsessive compulsive disorder (OCD) n = 11, median age = 16.1, stress/adjustment disorder (S/AD) n = 46, median age = 12.3, oppositional defiant disorder (ODD) n = 16, median age = 13 and other mental disorders (OMD) n = 56, median age = 11.9. Diagnostic group assignment was done by the primary psychiatric diagnosis on the first axis of the multi-axial diagnostic system (ICD-10) irrespectively from comorbidities.

In the inpatient group (self-report), DEPR was the predominant disorder, accounting for 33% of cases. The median age was 15.1 years, and 58% were female. In the outpatient group (parental version), ADHD was the leading disorder with 35% of the cases. The median age was 10.6 years, and 66% were male.

The complete main characteristics, overall and subdivided by questionnaire type, can be found in Table 1.



3.2 Athletic behavior

On average, patients with ED stated a higher frequency of physical activity than the other diagnosis groups (Figure 2). In all diagnostic groups, high enjoyment of physical activity was reported with medians between 5 and 6, however, with a wide variety in the group of patients with DEPR (Figure 3). The importance of a trainer was rated very low with a median of 1 in almost all groups. Only patients with ADHD and ODD and parents of children with ADHD rated it higher at the median (Figure 4). In the assessment of daily coping through physical activity, there was a wide range. In the self-report, patients with ED and OCD gave the highest scores and patients with DEPR and P/AD the lowest scores, on average (Figure 5). There is a discrepancy between self-report and parental version regarding subjectively perceived physical fitness. In the external assessment, higher values were indicated, on average. Physical fitness was rated particularly low in the self-assessment of patients with DEPR and P/AD (Figure 6).

If we look at the mean values of subjectively perceived physical fitness as a function of age, the parental questionnaire for girls shows only minor deviations (mean values between 5.0 and 6.6). For boys, the mean value in the parental assessment varies similarly to the girls between 5.0 and 6.7, but with a dip at the age of 14 to 15 years (mean value 3.7). In self-perception, physical fitness at the age of 10–11 years is initially rated good on average by both genders (mean value 7.4 for girls and 6.3 for boys). However, at ages 12–13 for girls and 14–15 for boys, the mean drops sharply to 3.4 and 4.5, respectively (Figure 7). Let us now consider the dependence of subjectively perceived physical fitness on the frequency of physical activity. In the parent ratings, the average perception of fitness increases steadily with frequency for both genders (from 4.4 to 7.8 for boys and 4.9 to 8.3 for girls). However, gender differences are evident in self-perceptions. While girls’ perceived fitness also increases on average with frequency (from 3.3 to 4.9), there seems to be no clear relationship for boys. With no or little physical activity, they rate their fitness on average considerably better than girls (mean 5.0 for boys vs. 3.3 for girls in the no physical activity group). Compared to the parental assessment, the self-assessment is generally worse, except for the assessment of the boys in the group without physical activity (Figure 8).

The heatmaps revealed that 33% of male patients were tied to ball sports, while 32% of all male patients did not participate in sports (Figure 9). Among female patients, 32% were tied to aesthetic sports, while 24% of all female patients did not participate in sports (Figure 10).



3.3 Feasibility

The return of the self-report SPOQ was 100% due to the treatment obligation for inpatients. The individuals needed between five and ten minutes for form completion. The parental-version was an addition to the registration form. The first section was missing 35% of the information, the second section 33%, the third section 54%, the fourth section 37%, and the last section was missing only 6%. We concluded that after completing the 12-page registration form, parents most likely did not want to engage in the specific topic of physical activity. The fewest missing items were in the last section, as this was probably the quickest to answer and, as the last question, had a higher visual focus.




4 Discussion

In our study, we capture an overview of the athletic behavior of mentally ill children and adolescents, subjectively assessed physical fitness, and perceived psychological effects of physical activity. One out of 3 patients reported not being physically active at all. Self-reported physical fitness in general declined with age and was perceived to be worst by patients with P/AD and DEPR. Patients with ED reported in particular high frequencies of physical activity and reported to use physical activity as an important resource to cope with their daily lives. The presence of a trainer was generally not considered to be unimportant, except for ADHD patients.

In line with a survey of a mentally healthy sample (118 girls and 127 boys) aesthetic sports for girls and sports games for boys were mentioned as preferred physical activities (36). In our sample 41% of all physically active female patients indicated aesthetic sports, and 55% of all physically active male patients said ball and racket sports were their first sport (Figures 9, 10). Swimming, which was cited in the study of Frömel et al. (36) was cited only occasionally as a preferred sport. Therefore, non-clinical samples may be also usefull to determine which kind of sports may be preferential to support in a clinical sample.

This may also be considered in developing resource-based sports therapy programs. But in particular, the knowledge of sports preference will be helpful to find an optimal sports fit in an expected third of patients who have not been physically active so far.

As expected clinically, individuals with P/AD and DEPR reported also in studies higher scores on negative self-concept as compared with the norm (37–39). This effect could be also seen in our study concerning physical activity (Figure 6).

With respect to gender, self-report (see also Figure 8) showed lower subjectively perceived physical fitness in girls regardless of frequency. There are several possible explanations for this finding. One line of explanation is the experience of negative feedback of peers during sport activity. This explanation is supported the survey of Slater & Tiggemann (40), in which 332 girls and 382 boys aged 12–16 were assessed. Both boys and girls reported being teased and discriminated in sports by same-sex peers. But only girls reported additionally being teased by opposite-sex peers (40). In sum, girl had a higher level of negative experience practicing sports, which can be drawn as one explanation of our finding on gender differences in sport self-image.

In consequence for practical issues regarding improvement of self-efficacy expectations and self-perception of personal strength, targeted interventions should be considered. As in most targeted interventions, this should be started in early ages, where our study in line with others found a higher level of willingness to practice sports. This may be particularly important if sports therapy is used for targeted intervention with patients suffering from P/AD and DEPR.

Since teasing has to be considered as an substantial negative factor for children and adolescents, which let them drop out of sports activity, mixed-gender groups should address non-teasing issues therapeutically right from the beginning.

It has to be highlighted that the subjectively perceived physical fitness follows different dynamics in girls and boys, which is very much in line with the average onset of puberty. While girls in our sample reported lower levels of physical fitness following the age range of 12–13 years, boys had a similar change of scores two years later (14–15 years of age).

Many adult patients with ED use physical activity to regulate negative affect and emotion as a coping strategy and develop a sports addiction (41–43). This deliberate use of physical activity as a coping strategy has been found in children and adolescents with ED (Figure 5) as well. It is highly recommended to pick up their habits and carry out sports therapy in addition to psychotherapy. The aim of combining sports therapy with psychotherapy must be to counter the risk of the development of a sports addiction. Monitored early sports activity can be handled much more effective by the therapist as oppose to self-administered sports without therapeutic framing, which may drive patients into sports addiction more easily.

As was reported in the literature, there was a strong proneness in patients with ED for physical activities related to weight control, such as aesthetic sports and athletics (55 percent, Figure 10) (21, 22). Translating this finding into therapeutic practice, besides starting sports therapy at a young age, the focus should be always set on fun and team-orientation. Sports with a high levels of self-control and weight management should be avoided or at least considered with caution.

Our data indicate that ADHD patients are more likely to value guidance from a trainer compared to other patients in the child and adolescent psychiatric context (Figure 4). They typically find it difficult to structure their actions due to their illness and need this from the outside (44, 45). While parents may lack the educational competence to be supportive in this aspect, children and adolescents receive clear structure, control, and action organization from professional coaches. As a result, they could prove to be more effective in achieving their goals in sports. To conclude, improving the relationship of children and adolescents should be a major focus of sports therapy treatment for children and adolescents with ADHD and may lead to symptom reduction.


4.1 Limitations

This study has several limitations: The study design is exploratory in nature. However, this is feasible for developing new instruments in new fields. Additionally, the SPOQ was cross-validated with the Strengths and Difficulties Questionnaire (SDQ) (46) and the EMI-2 (27), but not with other sport-specific instruments. Further, we did not formally test the questionnaire for reliability, which should be addressed in additional studies.

Inpatients and outpatients were not equally distributed between self-rating and parent rating, which limits the interpretation of the data since outpatients usually have lower scores on psychopathology as compared with inpatients. Nevertheless, the observed trend seem to be quite robust against the above mentioned confounding. Thus, the questionnaire evaluated in a population of 313 patients serves to generate hypotheses in an area with highly unmet research needs.



4.2 Implications and future directions

Only a few studies examine the athletic behavior of children and adolescents with mental disorders so far. A study with 1.2 million young adults showed that not exercising leads to a higher mental health burden (4). Our results revealed deficits in the frequency of physical activity per week. Almost 1 in 3 patients currently is not physically active (Figures 9, 10). Achieving an appropriate physical activity in children and adolescents should therefore be the primary task of sports therapy. The SPOQ is freely available for other institutions. The next step should be an efficacy study measuring the effects of a sports therapy program and testing hypotheses generated here.




Data availability statement

The datasets presented in this article are not readily available because the data cannot be made available to the public because of the confidentiality of the patient data. Requests to access the datasets should be directed to the data cannot be made available to the public because of the confidentiality of the patient data.



Ethics statement

The studies involving humans were approved by An ethics vote with the number 837.515.15 (10833) from the ethics review board of the Landesärztekammer Rheinland-Pfalz exists for this study. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

FB: Investigation, Methodology, Writing – original draft, Writing – review & editing, Conceptualization, Data curation. SS: Investigation, Methodology, Writing – review & editing. EJ: Methodology, Writing – review & editing. MH: Writing – review & editing, Methodology.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Abbreviations

ADHD, attention deficit hyperactivity disorder; DEPR, depression; ED, eating disorder; e.g., exempli gratia; et al., et alia; i.e., id est; OCD, obsessive compulsive disorder; ODD, oppositional defiant disorder; OMD, other mental disorders; P/AD, phobia/anxiety disorders; S/AD, stress/adjustment disorder; SPOQ, Sports Preference Questionnaire.



References

1. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of physical inactivity on major non-communicable diseases worldwide: an analysis of burden of disease and life expectancy. Lancet. (2012) 380(9838):219–29. doi: 10.1016/S0140-6736(12)61031-9

2. Herring MP, O’connor PJ, Dishman RK. The effect of exercise training on anxiety symptoms among patients: a systematic review. Arch Intern Med. (2010) 170(4):321–31. doi: 10.1001/archinternmed.2009.530

3. Broocks A, Wedekind D. Sport- und bewegungstherapeutische programme in der behandlung psychischer erkrankungen: theorie und praxis. Psychiatrie und Psychotherapie up2date. (2009) 3(02):121–36. doi: 10.1055/s-0028-1090119

4. Chekroud SR, Gueorguieva R, Zheutlin AB, Paulus M, Krumholz HM, Krystal JH, 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(9):739–46. doi: 10.1016/S2215-0366(18)30227-X

5. Kirkcaldy BD, Shephard RJ, Siefen RG. The relationship between physical activity and self-image and problem behaviour among adolescents. Soc Psychiatry Psychiatr Epidemiol. (2002) 37(11):544–50. doi: 10.1007/s00127-002-0554-7

6. Ströhle A, Höfler M, Pfister H, Müller AG, Hoyer J, Wittchen HU, et al. Physical activity and prevalence and incidence of mental disorders in adolescents and yound adults. Psychol Med. (2007) 37(11):1657–66. doi: 10.1017/S003329170700089X

7. Brandl-Bredenbeck HP, Sygusch R. Bewegung und Körperlich Sportliche Aktivität im Kontext Einer Gesunden Entwicklung. Heidelberg: Springer Medizin Verlag (2011).

8. Bouchard C, Blair SN, Haskell WL. Physical Activity and Health. Champaign, IL: Human Kinetics (2018).

9. Dean J, Keshavan M. The neurobiology of depression: an integrated view. Asian J Psychiatr. (2017) 27:101–11. doi: 10.1016/j.ajp.2017.01.025

10. Marcinkiewcz CA, Mazzone CM, D’Agostino G, Halladay LR, Hardaway JA, DiBerto JF, et al. Serotonin engages an anxiety and fear-promoting circuit in the extended amygdala. Nature. (2016) 537(7618):97–101. doi: 10.1038/nature19318

11. Tripp G,WJ. Neurobiology of ADHD. Neuropharmacology. (2009) 47:579–89. doi: 10.1016/j.neuropharm.2009.07.026

12. Gould D, Carson S. Life skills development through sport: current status and future directions. Int Rev Sport Exerc Psychol. (2008) 1(1):58–78. doi: 10.1080/17509840701834573

13. Frühauf A, Sevecke K, Kopp M. Ist-stand der fachliteratur zu effekten des therapeutischen kletterns auf die psychische gesundheit–fazit: viel zu tun. Neuropsychiatr. (2019) 33(1):1–7. doi: 10.1007/s40211-018-0283-0

14. Schäfer KH. Therapeutisches bogenschießen–ein neues gebiet der erfahrungstherapie. In: Springer-Verlag, editor. Erfahrungsorientierte Therapie. Berlin, Heidelberg: Springer (2017). p. 129–37.

15. Reeves MJ, Bailey RP. The effects of physical activity on children diagnosed with attention deficit hyperactivity disorder: a review. Education 3–13. (2016) 44(6):591–603. doi: 10.1080/03004279.2014.918160

16. Kamp CF, Sperlich B, Holmberg HC. Exercise reduces the symptoms of attention-deficit/hyperactivity disorder and improves social behaviour, motor skills, strength and neuropsychological parameters. Acta Paediatr. (2014) 103:709. doi: 10.1111/apa.12628

17. Kamp CF. Auswirkungen von Moderater, Naturbezogener und Hochintensiver Bewegungstherapie auf Psychosoziale, Motorische Sowie Leistungsphysiologische Parameter bei Kindern mit Aufmerksamkeitsdefizit-, Hyperaktivitätsstörung. Berlin: Winter Industries (2015).

18. Hölter G. Konturen der klinischen bewegungstherapie. In: Hölter G, editors. Bewegungstherapie bei Psychischen Erkrankungen. Grundlagen und Anwendung. Köln: Deutscher Ärzte-Verlag (2011). p. 71–153.

19. Lambert MJ. The efficacy and effectiveness of psychotherapy. In: Lambert MJ, editors. Bergin and Garfield’s Handbook of Psychotherapy and Behavior Change 5th ed. New York: Wiley (2013). p. 169–218.

20. Weiss MR, Kimmel LA, Smith AL. Determinants of sport commitment among junior tennis players: enjoyment as a mediating variable. Pediatr Exerc Sci. (2001) 13(2):131–44. doi: 10.1123/pes.13.2.131

21. Herbrich L, Pfeiffer E, Lehmkuhl U, Schneider N. Anorexia athletica in pre-professional ballet dancers. J Sports Sci. (2011) 29(11):1115–23. doi: 10.1080/02640414.2011.578147

22. Baumann B. Anorexia Athletica-Sport Versus Gesundheit. München: GRIN Verlag (2010).

23. Flückiger C, Caspar F, Holtforth MG, Willutzki U. Working with patients’ strengths: a microprocess approach. Psychother Res. (2009) 19(2):213–23. doi: 10.1080/10503300902755300

24. Ruholl S. Selbstwirksamkeit als Indikator für Psychische Störungen: Status und Verlauf. (No. RWTH-CONV-124264). Aachen: Lehrstuhl für Psychosomatik und Psychotherapie (2007).

25. Steffgen G, Fröhling R, Schwenkmezger P. Motives of sports activities. Sportwissenschaft. (2000) 30(4):408–21.

26. Elbe AM, Wenhold F, Müller D. Zur reliabilität und validität der achievement motives scale-sport. Zeitschrift für Sportpsychologie. (2005) 12(2):57–68. doi: 10.1026/1612-5010.12.2.57

27. Markland D, Hardy L. The exercise motivations inventory: preliminary development and validity of a measure of individuals’ reasons for participation in regular physical exercise. Pers Individ Dif. (1993) 15(3):289–96. doi: 10.1016/0191-8869(93)90219-S

28. Frömel K. Sporting interests of children aged 10–13 in Czech Republic. Int J Phys Educ. (1994) 31(3):30–2.

29. Grawe K. Grundriss einer allgemeinen psychotherapie. Psychotherapeut. (1995) 40(3):130–45.

30. Dilling H, Mombour W, Schmidt MH, Schulte-Markwort E, Remschmidt H. Internationale Klassifikation Psychischer Störungen: ICD-10 Kapitel V (F) Klinisch-Diagnostische Leitlinien. (10. Auflage, Unter Berücksichtigung der Änderungen Entsprechend ICD-10-GM 2015.). Bern: Hogrefe Verlag (2015).

31. Sheenan DV. The mini-international neuropsychiatric interview (MINI): the development and validation of a structured diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin Psychiatry. (1998) 59(Suppl 20):22–33.

32. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)—a metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed Inform. (2009) 42(2):377–81. doi: 10.1016/j.jbi.2008.08.010

33. R Development Core Team. R: A Language and Environment for Statistical Computering. Vienna, Austria: R Foundation for Statistical Computering (2013). Available online at: https://www.R-project.org (accessed 2019).

34. Iannine R. (2020). DiagrammeR: Graph/Network Visualization. R package version 1.0.6.1. Available online at: https://CRAN.R-project.org/package=DiagrammeR (accessed 2020).

35. Wickham H. ggplot2: Elegant Graphics for Data Analysis. New York: Springer-Verlag (2016). Available online at: https://CRAN.R-project.org/package=ggplot2 (accessed 2020).

36. Frömel K, Formánková S, Sallis JF. Physical activity and sport preferences of 10 to 14 year old children: a 5 year prospective study. Acta Universitatis Palackianae Olomucensis Gymnica. (2002) 32(1):11–6.

37. Krull T, Leibing E, Pöhlmann K, Leichsenring F, Salzer S. Das selbstkonzept von patienten mit sozialer angststörung: ausprägung und veränderung durch psychotherapie. Zeitschrift für Psychosomatische Medizin und Psychotherapie. (2014) 60(2):162–76. doi: 10.13109/zptm.2014.60.2.162

38. Haselbacher A, Beutel ME, Leichsenring F, Wiltink J. Soziale phobie. Psychotherapeut. (2008) 53(3):168. doi: 10.1007/s00278-008-0604-z

39. Sowislo JF, Orth U. Does low self-esteem predict depression and anxiety? A meta-analysis of longitudinal studies. Psychol Bull. (2013) 139(1):213–40. doi: 10.1037/a0028931

40. Slater A, Tiggemann M. Gender differences in adolescent sport participation, teasing, self-objectification and body image concerns. J Adolesc. (2011) 34(3):455–63. doi: 10.1016/j.adolescence.2010.06.007

41. Thome J, Espelage DL. Relations among exercise, coping, disordered eating, and psychological health among college students. Eat Behav. (2004) 5(4):337–51. doi: 10.1016/j.eatbeh.2004.04.002

42. Mond JM, Calogero RM. Excessive exercise in eating disorder patients and in healthy women. Aust N Z J Psychiatry. (2009) 43(3):227–34. doi: 10.1080/00048670802653323

43. Bratland-Sanda S, Sundgot-Borgen J, Rø Ø, Rosenvinge JH, Hoffart A, Martinsen EW. Physical activity and exercise dependence during inpatient treatment of longstanding eating disorders: an exploratory study of excessive and non-excessive exercisers. Int J Eating Disord. (2010) 43(3):266–73. doi: 10.1002/eat.20769

44. Lauth GW, Schlottke PF. Training mit Aufmerksamkeitsgestörten Kindern. Weinheim: Beltz Verlag (2002).

45. Löffler L. Impulsivität bei kindern und jugendlichen mit ADHS: zusammenhänge mit dem erziehungsverhalten der eltern und mit familienroutinen im alltag (Doctoral dissertation). (2018).

46. Goodman R. The strengths and difficulties questionnaire: a research note. J Child Psychol Psychiatry. (1997) 38(5):581–6. doi: 10.1111/j.1469-7610.1997.tb01545.x



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Sports preferences in children and adolescents in psychiatric care—evaluation of a new questionnaire

		Key practitioner message



		1 Introduction



		2 Material and methods



		2.1 SPOQ questionnaire



		2.2 Mental disorders



		2.3 Participation



		2.4 Data collection and analysis











		3 Results



		3.1 Patients



		3.2 Athletic behavior



		3.3 Feasibility











		4 Discussion



		4.1 Limitations



		4.2 Implications and future directions











		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in Child and Adolescent Psychiatry

Sports preferences in children
and adolescents in psychiatric
care—evaluation of a new
questionnaire





OPS/images/frcha-03-1354595-g009.jpg






OPS/images/frcha-03-1354595-t001.jpg
Diagnosis
group

Total
number (%)

Median age,
years (range)

Male
(%)/female (%)

313 (100)

138 (6.1, 18)

166 (53)/147 (47)

72 (23)

15.1 (10, 18)

30 (42)/42 (58)

24(8)

156 (112, 18)

3 (12)/21 (88)

66 (21)

104 (62, 16.7)

54 (82)/12 (18)

22(7)

15.7 (118, 17.8)

5 (23)/17 (77)

11 (4)

16.1 (13.2, 17.4)

6 (55)/5 (45)

46 (15)

12.3 (6.1, 18)

23 (50)/23 (50)

16 (5)

13 (6.8, 16.6)

9 (56)/7 (44)

56 (18)

119 (6.1, 17.9)

36 (64)/20 (36)

Self-report

Total

166 (100)

15.1 (108, 18)

69 (42)/97 (58)

DEPR

55 (33)

15 (12.2,18)

20 (36)/35 (64)

ED

19 (1)

156 (13.2, 18)

1 (5)/18 (95)

ADHD

15 (9)

14 (115, 16.2)

15 (100)/0 (0)

P/IAD

17 (10)

16.3 (118, 17.8)

4 (24)/13 (76)

10 (6)

159 (13.2,17.4)

5 (50)/5 (50)

21 (13)

14.9 (108, 17.4)

7 (33)/14 (67)

6(4)

13.1 (109, 16.6)

2 (33)/4 (67)

23 (14)

14.1 (111, 17.9)

15 (65)/8 (35)

Parental version

Total

147 (100)

10.6 (6.1, 18)

97 (66)/50 (34)

DEPR

17 (12)

152 (10, 17.4)

10 (59)/7 (41)

5(3)

159 (11.2,17.8)

2 (40)/3 (60)

51 (35)

92 (62, 16.7)

39 (76)/12 (24)

503)

142 (12.3, 16.8)

1 (20)/4 (80)

1(1)

16.2 (16.2, 16.2)

1 (100)/0 (0)

25 (17)

10.9 (6.1, 18)

16 (64)/9 (36)

10 (7)

112 (68, 15)

7 (70)/3 (30)

33 (22)

9.1 (6.1, 17.6)

21 (64)/12 (36)






OPS/images/frcha-03-1354595-g007.jpg
Mean

&

o

o

A5
o
A Y

&
@
ekl

Age group

o

Ao
AN

5

W\m“

SPOQ
— parental version

= self-report






OPS/images/frcha-03-1354595-g008.jpg
Gender

SPOQ

— parental version

self-report

& o &
AW KO AW
o o
« ¥ L
O
o

Frequency of physical activity






OPS/images/frcha-03-1354595-g005.jpg
41 N SPOQ
B3 selfreport

ES parental version

DEPR ED ADHD P/AD 0( D s/AD opD oMD
4 3 152 N N= 19716
A=4/17

7
Lz
B
z






OPS/images/frcha-03-1354595-g006.jpg
10.0-

.
.
75- .
SPOQ
50- B3 self-report
B3 parental version
25-
. =
. .
00- . . .
P/AD ocp SIAD oDD oMD
155 N=81 N=2021 N=610 N=2031
0 N, NA = 1/4 b






OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/frcha-03-1354595-g003.jpg
Enjoyment of physical acti
Y

~

DFI’R ED
8/10  N=16/4
277 31

.
o
.
ADHD
N 33
NA

P/AD
u)/x

O(D

SPOQ
B3 selfreport

ES parental version





OPS/images/logo.jpg
, frontiers ‘ Frontiers in Child and Adolescent Psychiatry





OPS/images/frcha-03-1354595-g004.jpg
-

Importance of a trainer

SPOQ
B3 self-report
B3 parental version





OPS/images/frcha-03-1354595-g001.jpg
=450 eligible patient

n—zsz dellvered questionnaires to outpatients

n n=168 delivered questionnaires :o inpatients
of 6-18 (parental version SPOQ) SPOQ)

at the age of 10-18 (self-repor

n=135 not evaluable: n=2 not evaluable:

6
mental disorder disorder

n=313 evaluable questionnaires in total





OPS/images/frcha-03-1354595-g002.jpg
ADHD
3/40
11

P/AD
5/

ocp

N=7/1
NA = 3/0

S/AD
820

obD

N= (7/7
NA

OMD

SPOQ
B3 selfreport

ES parental version





OPS/images/frcha-03-1354595-g010.jpg





