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Abstract

Aim: To describe activity preferences of adolescents born extremely preterm and the association between child
and environmental factors with activity preferences. Methods: Participants included 127 adolescents between 12
and 20 years of age born at < 29 weeks gestation. Mean age was 16.0 years (SD=2.4 years) and the sample
included 67 females. Leisure preferences were assessed using the Preferences for Activities of Children
questionnaire. Cognitive ability was assessed by a psychologist using the Leiter-R brief IQ and motor competence
was evaluated by a physical or occupational therapist using the Movement Assessment Battery for Children-Second
Edition. Other potential determinants of activity preferences included gestational age, maternal education, behavior,
mastery motivation, self-perception, social supports and environmental barriers which were assessed using
standardized tests and questionnaires. Results: Adolescents born extremely preterm reported a high level of
interest in a variety of leisure activities, especially social pursuits. Girls preferred social (p=0.004), skill-based
(p=0.001) and self-improvement activities (p<0.001) than boys, and boys preferred active-physical activities (p=0.01)
than girls. Activity preferences did not differ according to age and motor competence. Adolescents with lower
cognitive ability (IQ<80) had lower preference for social activities than those with higher cognitive ability (p=0.028).
Sex and mastery motivation explained 23% (skill-based), 28% (social) and 36% (active-physical) of the variance for
activity preferences. Conclusion: Child and environmental factors influence activity preferences. Providing positive
sex-specific activities in which adolescents born extremely preterm can experience mastery motivation and early
successes may enhance healthy choices and continued participation in this population. Healthy choices may be
supported by providing adolescents with affordable leisure opportunities in which they will overcome fear of failure,
and will experience mastery and competence by designing or adapting existing activities to individual skill level.
Attracting and retaining adolescents born extremely preterm in active hobbies may be achieved by fostering physical
health and skill development within preferred activities, such as social pursuits.

Keywords: Adolescents; Extreme prematurity; Activity; Preferences;
Participation

Introduction

Adolescence is a time of growing autonomy, peer interactions and
increased opportunities to make choices. Leisure, defined as the
positive way adolescents fill their free time, has important
developmental and health implications [1]. Leisure activities may be
formal, structured activities that have rules and a leader (e.g. lessons,
sports) or informal, spontaneous activities initiated by the individual
(e.g. listening to music, reading)(2]. Although physical activity in
adolescence has indisputable health benefits (e.g. improved
cardiovascular health, muscle strength and bone density, lowered
obesity, decreased emotional problems and depression, better
academic levels and cognitive functioning)[3], declining engagement
with increasing age has been documented in youth with disabilities [4]

and in typically developing youth [5]. Reduced participation in other
activities, such as social or skill-based, may also have negative
implications for physical, social and emotional well-being [6].
Engaging in activities of one’s choosing and pursuing one’s own
interests is considered an important aspect of adolescent development
[1] and may be a precursor to continued participation. Understanding
which activities adolescents prefer has significant implications for
promoting healthy leisure choices, and may be essential for
maintaining participation levels during adolescence and beyond.

Behavioral adjustment issues have been reported in children and
adolescents born preterm compared to term born peers [7,8]. Learning
disabilities [9] and motor impairments [10] have been documented to
persist in adolescents born very preterm. These developmental deficits
may restrict the participation of these adolescents in the home, at
school and in the community. Lower leisure participation scores in
social activities, hobbies and sports in adolescents born preterm
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compared to term-born controls have been documented [11]. In a
study using the Childrens Assessment of Participation and Enjoyment,
a standardized measure of leisure participation, adolescents born < 29
weeks gestation reported highest participation frequency in social
activities (e.g., going to the movies, talking on the phone), followed by
recreational activities (e.g., doing crafts, playing computer games), and
self-improvement activities (e.g., doing homework, going to the public
library). Out of the five activity types, active-physical activities (e.g.,
team sports, bicycling) and skill-based activities (e.g., playing a musical
instrument, dancing classes) received the lowest ranked frequencies.
Adolescents reported highest enjoyment scores in skill-based, social
and active-physical individual activities indicating that participants
particularly enjoy these activities, even though they may not engage in
those activities very frequently, and engagement in active-physical
activities was less than the recommended national physical activity
guidelines, especially in adolescent girls born preterm [12]. Patterns of
participation in different activities among adolescents born extremely
preterm were similar to youth with disabilities, with less involvement
in skill-based activities than recreational and social activities [12].

A range of child (intrinsic) and environmental (extrinsic) factors,
including motor competence, social acceptance and maternal
education, were associated with participation frequency in different
activities in this population, yet preference for particular activities was
consistently the factor most highly associated with participation [13].
By understanding the patterns of activity preferences, health-care
professionals, educators and family members can identify whether
promoting participation in certain activities should be focused on
supporting healthy choices, or whether interventions should aim at
addressing intrinsic and extrinsic barriers to participation. Preferences
for particular activities has been shown to differ among adolescent
males and females, [14,15] but has not been explored in adolescents
born preterm. Child factors, such as self-perception, motivation and
skill level were found to be determinants of leisure preferences in
children and youth with cerebral palsy [16,17]. Extrinsic factors
including social supports and environmental factors may also shape
activity preferences [15]. Currently, there is no evidence on which
leisure activities adolescents born preterm prefer most, or which
factors are associated with such preferences. By identifying the activity
preferences and the factors which influence activity preference, policy
makers, clinicians and families may assist adolescents born preterm in
leading an active lifestyle through promoting participation in enjoyable
and meaningful leisure activities. The objective of this study was to
describe the activity preferences of adolescents born at < 29 weeks
gestation and to identify the child and environmental determinants of
leisure activities.

Materials and Methods

Procedures

This cross-sectional study is part of the “Determinants of Active
Involvement in Leisure for Youth- DAILY living with a disability”
study on adolescents born extremely preterm or born with a congenital
heart defect. The patterns of participation in leisure activities of the
adolescent group born extremely preterm [12], as well as the factors
associated with leisure participation [13] have been described
previously. Adolescents who were born at < 29 weeks gestational age
between January 1991 and July 2000 and eligible at birth for the
Neonatal Follow-up Program were recruited. Exclusion criteria
included documented genetic syndrome or chromosomal anomaly.

Details on recruitment have been described previously [12]. Ethical
approval was obtained from the Montreal Children’s Hospital Research
Ethics Board. Informed consent was obtained from the primary
caregiver as well as assent from able adolescents. Standardized
assessments, and self-report and parent-report questionnaires were
completed during a three-hour visit at the hospital or at the
participant’s home, to gather information on activity preferences and
potential child and family determinants.

Activity preferences

The Preferences for Activities of Children (PAC) [18] is part of a
comprehensive evaluation of leisure participation and includes the
Children’s Assessment of Participation and Enjoyment (CAPE). This
measure was developed for children with and without disabilities
between six and 21 years of age. The PAC measures the degree of
preference for 55 leisure activities, without regards to actual
performance. Preference for each activity is rated as 1 (would not like
to do at all), 2 (would sort of like to do) or 3 (would really like to do).
A continuous score is derived for activities grouped by domain (formal
and informal) and by type (recreational, active-physical, social, skill-
based and self-improvement). Cronbach alpha for PAC domains
ranged from 76-84 and from 67-77 for the five activity types providing
evidence for internal consistency. Content validity of the CAPE/PAC
has been established [18].

Child factors

Age, sex and gestational age were obtained from hospital records.
Motor competence in manual dexterity, aiming and catching, and
balance was evaluated by an occupational or physical therapist using
the Movement Assessment Battery for Children-Second Edition
(MABC-2) [19]. Cognitive ability was assessed by a psychologist using
the Leiter-R brief IQ [20]. The Strengths and Difficulties Questionnaire
(SDQ) (Goodman, 2001) parent-report was used to evaluate behavior
difficulties. The Dimensions of Mastery Questionnaire (DMQ) [21]
child-report was used to assess mastery motivation in gross motor
tasks, social activities with adults and with children, mastery pleasure,
negative reactions to failure, and general competence. Self-perception
was measured using Harter’s Self-Perception Profile (SPP) using a self-
report format [22].

Environmental factors

Maternal education was obtained through a parent questionnaire.
Social support was self-reported using the Social Support Scale (SSS)
for Children and Adolescents [23]. Environmental barriers were
evaluated by parent-report using the Child and Adolescent Scale of
Environment (CASE) [24].

Data analysis

Descriptive statistics were used to define adolescents main
characteristics and preferences per activity type and activity domain.
Paired t-tests were used to compare preference between formal and
informal activities. Independent t-tests were used to identify potential
differences in activity preference according to sex, age groups (12-15
and 16-20 vyears), motor competence, and cognitive ability.
Participants with a MABC-2 total score <17th percentile were
categorized as having a motor problem, and those scoring <80 on the
Leiter-R brief IQ as having low cognitive ability. Significance levels
were set at p<0.05. The three most and least preferred activities were
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determined according to the percentages of participants who chose
those activities. To determine associations between child and
environmental factors with preference in the five activity types (PAC
scores for recreational, active-physical, social, skill-based and self-
improvement activities), Pearson correlations (continuous variables)
and Spearman correlations (dichotomous variables) were used.

Age, sex, gestational age and maternal education were included a
priori, as these variables are known to potentially influence child
development. Additional selected independent variables were entered
into the final five separate multivariable linear regression models.
Assumptions for normality, linearity and homogeneity of variance
were examined. Multicollinearity was verified by Variance Inflation
Factor and tolerance. Missing data were treated with listwise deletion.
Final models were validated using bootstrapping, with repeated
samples of the same size as the original, with replacement. Two

thousand replications were produced to estimate bootstrap confidence
intervals. Statistical significance was set at p<0.05. SPSS 18.0 statistical
software was used.

Results

Preference overview including sex and age differences

One hundred and twenty-eight adolescents between 12 and 20 years
of age born extremely preterm were originally recruited in the DAILY
study. Data is presented on 127, as one participant could not
participate by self-report in the PAC assessment due to poor cognitive
skills. Mean age of the 127 participants was 16.0 years +2.4 years (67
females) and mean birth weight was 901 grams (SD= 220 grams, range:
490-1445 grams). Participants’ characteristics are illustrated in Table 1.

Mean (SD) [range]
Age (years) 16.0 (2.4) [12.0-20.0]
Gestational age (weeks) 26.6 (1.8) [22.7-29.6]
Birth weight (grams) 901.2 (220.3) [490-1445]
Cognitive ability (Leiter-R brief IQ composite score)* 91.9 (18.7) [36-131]
Motor competence (MABC-2 scaled scores)**
Manual dexterity 6.8 (3.2) [1-18]
Aiming and catching 7.8 (3.5) [1-15]
Balance 9.3 3.7) [1-15]
Total score 7.3 (3.2) [1-16]

N (%)
Sex
Female 67 (52.8)
Male 60 (47.2)
School
Regular 80 (63.0)
Regular with tutoring/special resources 35 (27.6)
Special school 7 (5.5)
Not in school at present time 2 (1.6)
Missing data 3 (2.4)
Mother’s education
Incomplete high school or high school diploma 48 (37.8)
College, university or graduate diploma 73 (57.5)
Missing 6 4.7)

Table 1: Participants’ characteristics
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PAC Mean (SD) PAC Mean (SD)

All (n=127) Sex Age
PAC Activity types Girls (n=67) Boys (n=60) p 12-15 16-19 p

(n=65) (n=62)

Recreational 2.1(0.3) 2.1(0.3) 2.0(0.3) 0.39 2.1(0.3) 2.0 (0.3) 0.23
Active-physical 2.1(0.5) 2.0 (0.5) 2.2 (0.4) 0.013 2.0 (0.4) 2.1(0.5) 0.26
Social 2.6 (0.3) 2.7 (0.3) 2.5 (0.4) 0.004 2.5(0.4) 2.6 (0.3) 0.11
Skill-based 2.0 (0.5) 2.1(0.4) 1.8 (0.5) 0.001 1.9(0.5) 2.1(0.5) 0.15
Self-improvement | 1.9 (0.4) 2.0 (0.4) 1.8 (0.4) <0.001 1.9 (0.4) 1.9 (0.4) 0.46
PAC Activity
domains
Informal 2.2(0.3) 2.2(0.3) 2.2(0.3) 0.09 2.2(0.3) 2.2(0.3) 0.32
Formal 1.9 (0.4) 2.0 (0.4) 1.8 (0.4) 0.10 1.9 (0.5) 2.0 (0.4) 0.38
MABC-2: Movement Assessment Battery for Children-Second Edition
*possible range of scores 30-170, average scores range between 90-109
**possible range of scores 1-19, with higher scores denoting better motor competence

Table 2: Preferences for Activities of Children (PAC) differences according to sex and age

The activity type with the highest preference score was social
activities (mean=2.6, SD=0.3). The least preferred activity type was
self-improvement (mean=1.9, SD=0.4). Informal activities were
preferred compared to formal activities (p < 0.001). Boys preferred
active-physical activities when compared to girls (mean difference=0.2,
p=0.01). Girls preferred social (mean difference=0.2, p < 0.01), skill-
based (mean difference=0.3, p < 0.001) and self-improvement (mean
difference=0.3, p < 0.001) types of activities when compared to boys.
Preferences for activities did not differ according to age groups.
Activity preference did not differ according to motor competence.
Participants with lower cognitive ability (IQ<80) had lower preference
for social activities than those with higher cognitive ability (p=0.028).
Mean PAC scores per activity type and per domain for all participants
and according to sex and age are presented in Table 2.

The most preferred activity (score of 3) was listening to music and
the least preferred was doing pretend or imaginary play (Table 3).

Most preferred activity (score of 3) Activity type N (%)
Listening to music Social 108 (85.0%)
Going to the movies Social 106 (83.5%)
Going on a full-day outing Social 98 (77.2%)

Least preferred activity (score of 1)

Doing pretend or imaginary play Recreational 94 (74.0%)

Self-
improvement

Doing a religious activity 83 (65.4%)

Gardening Active-physical 77 (60.6%)

Table 3: Most and least preferred activities among adolescents born
extremely preterm (n=127)

Factors associated with preferences for activities

The relationships between child and environmental factors with
preference scores were first explored using univariate analyses.
Preference for recreational activities (e.g. playing computer or video
games, playing with pets) was modestly correlated with having worse
balance, being prosocial, having greater mastery motivation, less
overall distress and social impairment, and better self-perception
(r=0.19 to 0.28, p<0.05). Preference for active-physical activities, such
as doing team sports, and snow or water sports, was positively and
modestly associated with less personal distress and social impairment,
classmate support, higher maternal education, being better at aiming
and catching, being male, feeling socially accepted, having fewer
emotional symptoms and better perceived physical appearance (r=0.18
to 0.25, p<0.05). Preference for active-physical activities had moderate
correlations with better perceived athletic competence (r=0.35,
p<0.001), and large correlations with greater gross motor persistence
(r=0.49, p<0.001). Preference for social activities (e.g. hanging out with
friends or going to the movies) was positively, but modestly associated
with being female, having fewer conduct problems, better manual
dexterity, fewer environmental barriers, and less behavioural
difficulties, increasing age, friend support, being prosocial and less
hyperactive, and with classmate support (r=0.22 to 0.29, p<0.05).
Social acceptance (r=0.31, p<0.001) and total mastery motivation
(r=0.43, p<0.001) had moderate correlations with preference of social
activities. Preferences for skill-based activities (e.g. taking art lessons,
horseback riding, swimming lessons) and self-improvement activities
(e.g. reading, doing volunteer work, chores or homework) were
positively associated to a modest to moderate degree with being older,
female, and having less behavioral difficulties, fewer environmental
barriers, and greater mastery motivation (r=0.20 to 0.35, p<0.05). In
addition, preference for skill-based activities was modestly correlated
with social acceptance, classmate support, friend support and having
less overall distress and social impairment (r=0.20 to 0.25, p<0.05).
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Cognitive ability was not correlated with preference in any activity
type.

Child and environmental factors contributed between 23% (skill-
based) to 36% (active-physical) of the variance for activity preferences
(Table 4). Worse balance, less personal distress and social impairment,
and mastery motivation were significant in the multivariate regression

model for preferences of recreational activities. Once adjusting for all
the factors, only sex and components of mastery motivation remained
significant for preferences of active-physical, social and skill-based
activities. Sex was the only significant factor in the multivariate
regression model for preferences of self-improvement activities.

Outcome measure and Parameter estimate Bootstrap

independent variables Beta 95% CI Estimate BCa 95% ClI
Recreational

Motor competence — balance (MABC-2) -0.02 -0.04t00 -0.02 -0.04t0 0
Behavior — impact scale (SDQ) -0.02 -0.04 to -0.01 -0.02 -0.04 to -0.10
Total mastery motivation (DMQ) 0.14 0.04 to 0.24 0.14 0.05t0 0.24
r2 % variance=24.9, p<0.001

Active-physical

Sex (ref female) 0.19 0.04 to 0.34 0.18 0.04 to 0.36
Gross motor persistence (DMQ) 0.23 0.12t0 0.34 0.23 0.10t0 0.34
r2 % variance=35.7, p<0.001

Social

Sex (ref female) -0.14 -0.26 to -0.02 -0.14 -0.25 to -0.02
Total persistence (DMQ) 0.17 0.08 to 0.27 0.17 0.08 t0 0.28
r2 % variance =27.6, p<0.001

Skill-based

Sex (ref female) -0.22 -0.40 to -0.04 -0.22 -0.39 to -0.02
Total mastery motivation (DMQ) 0.16 0.008 to 0.32 0.17 0t0 0.33

r2 % variance=22.7, p=0.001

Self-improvement

Sex (ref female) -0.23 -0.36 to -0.10 -0.23 -0.36 to -0.10
r2 % variance=25.9, p<0.001

Table 4: Regression models for Preferences for Activities of Children (PAC).

BCa: bootstrap bias-corrected and accelerated; CI: confidence
intervals; DMQ: Dimensions of Mastery Questionnaire; MABC-2:
Movement Assessment Battery for Children-Second Edition; SDQ:
Strengths and Difficulties Questionnaire.

Discussion

This study described the preferences for activities among
adolescents born extremely preterm. Participants preferred informal
activities, which involve little or no planning and are usually initiated
by the youth (e.g. talking on the phone, watching TV) as compared to
formal activities, which are structured activities involving rules and an
instructor (e.g. swimming lessons, art lessons). Social activities were
the most preferred activity type, and self-improvement was the least
preferred by adolescents born extremely preterm. Gestational age was

not associated with leisure preferences for any activity type among
adolescents born extremely preterm. Similar preference patterns for
activity domain [25] and activity type [16,17,25] were found among
children and youth with and without physical disabilities, indicating
that having a disability or being at risk for one does not play a role in
defining leisure preferences.

On the other hand, the significant inverse association between
balance and preference for recreational activities in this population is
of concern. Recreational activities tend to be passive, sedentary
activities typically performed alone and at home, and of limited health
benefits compared to active-physical, social and skill-based activities.
Earlier gestational age may be linked to cardiovascular disease and
diabetes in adulthood; [26] however physical activity may attenuate the
effects of low birth weight on chronic disease later in life [27]. Studies
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on large samples of typically developing adolescents have reported that
boys prefer sports and team-based activities and girls prefer social
activities and individual pursuits [14,15]. Lower preferences for active-
physical pursuits among adolescent girls born preterm, and lower
preference for skill-based activities among adolescent boys born
preterm are worrisome, especially as their actual involvement levels in
active-physical and skill-based activities are lower than in other
activity types, and below the recommended national guidelines for
physical activity [12]. In addition to sex, mastery motivation was
significantly associated with preference of active-physical, social and
skill-based activities in adolescents born preterm. Persistence in gross
motor tasks, a subset of mastery motivation, was significantly
associated with preferences in active-physical activities, which may
imply that the physical activities that adolescents master are probably
those they prefer. This reinforces the premise that to promote
participation, activities must be adapted to individual skill level. Two
Canadian studies on preferences for activities in children and youth
with cerebral palsy found that aspects of adolescents’ motivation,
including gross motor persistence and negative reaction to failure,
were determinants of preferences for active-physical, skill-based and
self-improvement activities [16,17]. Age only had very modest (and
positive) correlations with preference for social (r=0.24), skill-based
(r=0.25) and self-improvement (r=0.23) activities indicating that age is
not a determining factor of leisure preferences in youth born extremely
preterm. Similarly, age was not significant factor in the multivariate
regression models of preferences in youth with cerebral palsy [17].
However, efforts to promote healthy leisure choices and participation
in those activities need to be strengthened, as involvement in physical
activities [14] and in structured hobbies [28] has been found to decline
from early to late adolescence.

Similar to the literature on activity preferences of typically
developing adolescents [25], social pursuits were identified as the
preferred activity type of adolescents born extremely preterm.
Therefore attracting and retaining adolescents born preterm in active
types of hobbies may be achieved by fostering physical health and skill
development within a social context. The ideal activity would therefore
be done in the adolescents social context, with peers, and involve
moderate to high vigorous physical activity, with consideration to
individual skill level, in order to foster mastery motivation and success.
Peer support and positive parent interactions may mediate the
redirection from structured to unstructured activities and act as a
buffer against negative outcomes in adolescence [29]. Our findings
showed only small to moderate correlations between classmate/peer
support and social acceptance with preferences for active-physical,
social and skill-based activities in adolescents born preterm. Yet, the
importance of considering peer interests in leisure choices should not
be undermined and helping families and the adolescents themselves to
understand the value of leisure should be targeted [30,31] to increase
participation of adolescents born preterm. Recognising that
preferences for activities are sex-dependent [14, 15], studies are
increasingly tailoring physical activity interventions to either girls or
boys. Researchers have used popular activities, such as dance in girls
[32] and strength training in boys [33] to increase participation levels
and are worth considering in adolescents born extremely preterm.
Future studies should also identify the role of specific factors (e.g. body
image, social acceptance, athletic competence, peer supports) in
influencing leisure choices among adolescent boys and girls born
preterm, and use those findings to tailor sex-specific health promotion
initiatives in this population.

The importance of considering young people’s leisure preferences
and personal choices for promoting leisure engagement has been
documented [1]. Another important factor in determining activity
preferences and choices is prior participation in leisure activities,
which is illustrated in the work by Eccles and Wigfield [34]. Previous
achievement in an activity is likely to be positively interpreted by the
child, resulting in high interest-enjoyment value and a consequent
desire to repeat this experience. This study did not consider previous
participation levels. Another important factor to consider may be the
family’s socio-economic status in determining the leisure opportunities
for the adolescents. Maternal education was used as a proxy for socio-
economic status in this study, and although it was not associated with
activity preferences, lower maternal education was significantly
associated with levels of participation in active-physical and skill-based
activities [13].

In conclusion, by identifying the facilitators and barriers to activity
preferences, families, educators, health care professionals, community
organizers and policy makers may tailor activities to adolescents’
choices and preferences to promote participation and sustained
engagement. Providing positive sex-specific activities in which
adolescents born extremely preterm can experience mastery
motivation and early successes may enhance healthy choices and
continued participation in this population. Healthy choices may be
supported by providing adolescents with affordable leisure
opportunities in which they will overcome fear of failure, and will
experience mastery and competence by designing or adapting existing
activities to individual skill level.
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