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Abstract
Background: Since children are becoming less physically active, the main goal of this research was to determine if a three-month
intervention (“TogetherFit”) could influence parents’ stage of change and the physical activity behavior of their children.
Methods: Parents (n = 34: n = 16 intervention group, n = 18 control group) of two school classes of fifth grade of an elementary
school completed a questionnaire at baseline (T0), immediately after the intervention (T1) and three months later (T2) to measure their stage of change. The physical activity behavior of their children (n = 34: n = 16 for the intervention group, n = 18 for
the control group) was measured at the same time with pedometers. Only participants who provided complete data (stages of
change and physical activity behavior at T0, T1 and T2) were used for analysis (n = 27: n = 15 for the intervention group, n = 12
for the control group).

Results: At T1, 67% of the parents in the intervention group had a positive result in their stage of change against only 8% for
the parents in the control group. These results were nearly the same at T2. The physical activity behavior of the children in the
intervention group increased significantly compared to the control group. The change in pedometer counts of the children over
time was significantly different between the intervention group and the control group.
Conclusions: The results indicate the potential for the intervention “TogetherFit” to make a significant positive impact.
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Introduction
Physical activity is defined as any bodily movement by skeletal muscles resulting in energy expenditure [1]. Physical
activity is associated with an increased life expectancy and a
decreased risk of cardiovascular diseases, obesity, hypertension, diabetes, depression and osteoporosis [1]. Unfortunately,
sedentary behaviors such as computer use, television viewing
and playing video games, consume children’s leisure time and
adversely impact physical activity levels to the point of inactivity [1]. So it is important that children should be motivated to
be physically active. In addition it is known that children who
engage in physical activity during childhood and adolescence
are likely to be physically active adults, they have learned the
importance of healthy behaviors throughout life [2]. Parents
play an important role in motivation and socialization because
of their physical activity-related behaviors [3-7]. In addition to
parental influences, peer pressure and other role models (for
example, professional athletes) may also influence the physical
activity behaviour of children and adolescents. Peer influences
on the physical activity behaviour of adolescents may actually
replace the substantial parental influences observed in younger children [8].
Family is often seen as the most important reference point
from which to understand individuals’ physical activity behavior and attitudes [9]. Parents may exert significant social influence over their children’s physical activity through a variety of
mechanisms ranging from encouragement, support, role modeling (indirect effects) and transportation to sports clubs and
competitions (direct effects) [3,5,10,11]. From these, parental
encouragement (an indicator of social influence) and parental
facilitation (an indicator of social support) are the most powerful mediators for the physical activity behavior of their children [12]. These mediators are even more powerful than role
modeling, where children directly model their parent’s behavior. The effect of role modeling seems to reflect the differences
in encouragement and support that are provided by active and
inactive parents [12]. Active parents are more supportive and
involved in their children’s physical activity behavior [9, 12].
The Social Cognitive Theory (SCT) can explain why a parent’s
attitude towards physical activity is related to their children’s
physical activity behavior. According to SCT, individuals learn
behaviors by observing the behaviors of others. But more importantly, SCT also describes that a supportive environment
is necessary for establishing and maintaining positive health
behaviors [13]. Accordingly, parents have the capacity to influence their children’s participation in physical activity by
providing the appropriate support such as encouragement and
facilitation [14]. With the appropriate support, they can create
self-esteem in their children and consequently improve their
children’s motivation and behavior towards physical activity
[15,16].
The previous paragraph explains that a parent’s attitude to-

wards physical activity can be a motivator for their children’s
physical activity behavior. To motivate their children to be
physically active, parents first need to have a positive attitude towards physical activity themselves. So they may have
to change their current attitude towards physical activity.
The Trans Theoretical Model of behavior change (TTM) [17]
can be consulted for further information on the attitude and
beliefs of parents towards physical activity. TTM assesses an
individual’s readiness to act on a new healthier behavior, and
provides strategies, or processes of change to guide the individual through the stages of change to action and maintenance
of the new behavior [17]. The model can describe in which
stage of change a parent is and may also predict, based on the
stage of change, whether or not a parent will be able to motivate his/her child to become physically active. The TTM distinguishes five stages of change that categorize the transition
from “unwilling to change” to “retention of desired behavior”
[17]. Change is viewed as a progression from an initial precontemplation stage (not considering change), to contemplation
(thinking about making a change), and then to preparation (intending to make a change). Successful accomplishment of the
initial stages leads to taking action (making the change) and
if successful, this action can lead to the fifth stage of change,
maintenance (maintaining the change) [17]. As an example,
a parent in precontemplation stage does not know about the
health effects of physical activity, or does not think it is important enough to be physically active. Such a parent cannot
stimulate his/her child to become physically active because of
his/her own inappropriate attitude/beliefs towards physical
activity, his/her lack of knowledge about physical activity and/
or less opportunity to be physically active. Because a parent’s
attitude towards physical activity can positively contribute to
the physical activity behavior of the child, this research will examine if it is possible for an intervention to change parents’
behaviour, i.e. change both the parents’ stage of change and the
children’s physical activity behavior.
This research aims to answer the following questions: (1) Does
the intervention “TogetherFit” positively influence parent’s
stage of change? (2) Does the intervention “TogetherFit” positively influence children’s physical activity behavior?

Materials and Methods

Study design and participants
“TogetherFit” was carried out with parents and their children
(intervention group). The name “TogetherFit” refers to the activity of getting fit together (both parents and children).

Data collection and analysis was conducted between August
2011 and February 2012, so a declining trend of physical activity was expected due to seasonal effects; the weather accounts
for as much as 42% of variance in measured physical activity
[18]. To estimate seasonal effects, a second group of parents
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and their children, not receiving the intervention, participated
in this study (the control group).

An elementary school in The Hague, the Netherlands, with two
grade 5 classes was approached to participate in this research,
one receiving the intervention, the other not (determined by
the school principal). Grade 5 classes were chosen, because
studies have indicated that at this age (8-9 years) children
move less, and positive results can be reached with the help of
interventions [19]. This school was chosen because almost all
the children are from ethnic minority groups (mostly Turkish
and Moroccan) and their parents have a low socioeconomic
status. Both variables are associated with insufficient levels of
physical activity in children [20], so at this school an effective
intervention was desirable.
Both parents (n = 35) and children (n = 35) were asked for
their written informed consent for participation in this study.
Only those children who gave consent themselves as well as
their parents were invited on to the research. One child was
not allowed to participate. In total, 34 parents (16 in the intervention group, 18 in the control group) and 34 children (16 in
the intervention group, 18 in the control group) participated.
All children were 8-9 years old and the mean age of the parents
was 38.3 years. One parent could participate with each child.

The main goal of this research was to examine if the intervention “TogetherFit” had an influence on the stage of change of
the parents and on the physical activity behavior of their children. The primary outcomes are change of stage of change of
the parents and pedometer counts of the children.
Description “TogetherFit”

The intervention “TogetherFit” is based on the Trans Theoretical Model (change in stage of change) and the Social Cognitive
Theory (a behavior change of the parents will make it possible
to positively influence the physical activity behavior of their
children).

The intervention consists of three parts: (1) information for
the parents about nutrition, education and physical activity,
(2) physical education classes for children and their parents
and (3) motivational interviewing of parents.
The information sessions for the parents consist of three sessions over three months and cover physical activity, nutrition
and education. Every subject is explained in a separate chapter
in a brochure, which the parents received at the first session.
Each session took 30 minutes. The brochure gave the parents
information and examples of where they could be active in
their neighborhood and how they could motivate their child.
The researcher, who conducted the information sessions, explained during the first session the importance of physical
activity, what the benefits are and how to implement them in
daily life. After this session, parents were invited to participate

in their children’s physical education class. By participating in
this class, parents gained an insight into what their children
learned about physical activity and which physical activities
they could do together with their children. Being physically
active together was intended to motivate both parents and
children. The same sessions were held by the researcher at intervals of one month for a total of three sessions. At each session another chapter of the brochure was discussed with the
parents followed by a physical education class for both parents
and children, conducted at the school (taught by the children’s
physical education teacher). The intervals of one month enabled the parents to practice what they had learned and gave
them time to change their attitude and beliefs towards physical activity.
The researcher supported the parents in making changes in
their attitude and beliefs by using motivational interviewing
(MI); a way of counseling that can be applied in the initial stage
of the process of change [17]. A counseling session lasted one
hour. In the first month of the intervention the researcher used
MI with each parent in a location chosen by the parent. The
questions asked in the interview depended on the stage of
change of the parent. The answer score was the base of the
subsequent question. For example, “On a scale from one to ten,
with ten being the highest, assuming you want to motivate
your child to get active, how sure are you that you are able to
do that?” When the answer was five, then the parent was asked
why they did not select a lower grade, such as three or four.
The parent was then asked what they needed in order to reach
a six or seven.
MI revealed that parents gave higher priority to their children´s academic performance at school than their physical
activity and health, as during MI more emphasis was laid on
the influence of physical activity on school performance and
personal development than on health (health as a means for
better school results).
Training of grade 5 teachers and physical education teacher

The researcher trained the three teachers. They received a
“TogetherFit” teacher’s guide that contained complete information about the intervention and the materials (e.g. stage
of change questionnaire, protocols on how to administer the
questionnaire and how to work with pedometers, examples of
physical education lessons for parents and children together).

Measurements

All measurements (stage of change and physical activity behavior) were conducted at baseline (T0), immediately after the
intervention (T1) and three months later (T2).

Stage of change
Two weeks before the start of the intervention, parents (in
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both the intervention and the control group) received a questionnaire from their children’s teacher to assess their current
stage of change. Parents were allowed to fill in the questionnaire at school (with help of the teacher if necessary) or at
home and return it a day later. They were motivated to fill in
the questionnaire with the offer of a ticket for a free swim in
a swimming pool of their choice if they returned the questionnaire. The Physician-based Assessment and Counseling for
Exercise (PACE) questionnaire was used because it matches
with the stages of change of the Trans Theoretical Model [21].
The questionnaire categorizes the parents, through 11 statements about physical activity, into one of three groups based
on a simplified stage model: precontemplation, contemplation
and action. A simplified model of the TTM was appropriate for
this study because the aim of “TogetherFit” was to bring parents from no action to action (what is indicated by the three
stages of this simplified stage model). Process evaluation of
the PACE intervention confirms the use of the simplified stage
model [22]. This procedure was repeated at all three points of
measurement, both for the intervention group and the control
group.
Physical activity behavior

Immediately following receipt of the completed questionnaire,
the children (in both the intervention and the control group)
were asked to wear a sealed pedometer (Yamax SW200) for
three weekdays to measure their physical activity behavior.
The researcher instructed the children, in the presence of
their parents and their teacher, in order to enable parents and
teachers to supervise the use of the pedometer. A number of
studies have documented marked differences in weekday and
weekend physical activity behavior [23-25], so the instruction
was to wear the pedometer during weekdays, which is sufficient to determine habitual physical activity levels in children
[25-27]. A Yamax SW200 was chosen, which is the most reliable pedometer both in laboratory settings and in daily use
[6,28-30]. Teachers handed these out to be worn on the right
hip, both in the intervention and the control group. Data was
collected anonymously, but could be linked to the parent’s
questionnaire by a common key number. In the analyses, the
pedometer counts were used as the mean of three days.

mine if there was a significant difference between the control
and the intervention group with respect to the change in stage
of change at the end of the intervention (T0-T1), and second,
to determine if there was still a significant difference in the
change of stage of change between the control and the intervention group three months later (T0-T2).
To compare the children’s physical activity behavior at the different time-points, a repeated measure ANOVA was used, with
group (intervention- or control group) as the between variable
and time (T0, T1 and T2) as the within variable. Linear contrasts were used to follow-up on interactions [31]. The interaction was examined to determine if the intervention group
was significantly more active than the control group after each
measurement. This was done by three separate independent
t-tests [31].

In all tests, a p-value < .05 was considered as a significant difference.

Results

Only participants who provided complete data (stages of
change and physical activity behavior at T0, T1 and T2) were
used for analysis. Seven parents and their children were removed from the analysis because of missing data. In total, full
data sets were available from 15 parents and their children in
the intervention group and 12 in the control group.

Statistical analysis

The Chi-square test was used to determine the changes in the
stages of change over time [31]. To determine the effect of the
intervention two categories were defined: 1. “positive result”
(progression of one or more stages of change or remaining
in action stage) and 2.“negative result” (regression of stages
of change or remaining in precontemplation/contemplation
stage). These categories were defined twice: based on the
change from T0 to T1 and the change from T0 to T2.
The Chi-square test was performed two times. First to deter-

Figure 1. Mean counts of pedometer steps for the intervention and
control group over time.

At T0, 47% of the intervention group parents were in precontemplation, 33% in contemplation and 20% in the action
phase. For the control group, this was 42%, 33% and 25% respectively, i.e. not significantly different from the intervention
group (table 1). With respect to the pedometer counts of the
children, the control group had more mean counts at baseline
(figure 1) but the difference was not significant.
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Table 1. Descriptive statistics for parents with valid stages of change data.

Baseline

measurement

(T0)

First

post-intervention

Second post-intervention

measurement (T1)

measurement (T2)

Intervention

Control

Intervention

Control

Intervention

Control

group

group

group

group

group

group

(n = 15)

(n = 12)

(n = 15)

(n = 12)

(n = 15)

(n = 12)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

Father

3 (20)

1 (9)

3 (20)

1 (9)

3 (20)

1 (9)

Mother

12 (80)

11 (91)

12 (80)

11 (91)

12 (80)

11 (91)

Boy

8 (53)

7 (58)

8 (53)

7 (58)

8 (53)

7 (58)

Girl

7 (47)

5 (42)

7 (47)

5 (42)

7 (47)

5 (42)

Precontemplation

7 (47)

5 (42)

4 (27)

10 (83)

3 (20)

10 (83)

Contemplation

5 (33)

4 (33)

1 (7)

1 (8)

3 (20)

0 (0)

Action

3 (20)

3 (25)

10 (67)

1 (8)

9 (60)

2 (17)

Parents

Child

Stage of change

Table 2. Change in behavior of parents (change in stage of change) and children (change in pedometer counts over time) and effect of the
intervention.

From baseline to first post-intervention

From baseline to second post-intervention

measurement (T0-T1)

measurement (T0-T2)

I (n=15)

C (n=12)

n (%)

n (%)

p

I (n=15)

C (n=12)

n (%)

n (%)

11 (73)

2 (17)

4 (27)

10 (83)

1070  2240

**
-2160  2410 .00

p

Change in stage of change
Positive result

10 (67)

1 (8)

Negative result

5 (33)

11 (92)

.00*

.00*

Change in pedometer counts over time
Mean change in

899  1881

-1803  2199

.00**

counts over three
days  SD
= intervention
group
I =Iintervention
group
C =Ccontrol
group
= control
group
* 2
χ -test
*
2
**
 -test
t-test
**

t-test
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Intervention effects
Stages of change
At T1, the number of parents in the intervention group who
experienced a positive change in their attitude is significantly
higher than in the control group (67% of the parents in the
intervention group versus 8% in the control group; table 2).
At T2, the overall picture is the same as at T1; the number
of parents in the intervention group experiencing a positive
change in their attitude remains significantly higher than in
the control group (table 2).
Physical activity behavior

A repeated measure ANOVA was used to determine whether
the intervention introduced a significant change in the physical activity of children over time (figure 1). A significant interaction was found for group (intervention- or control group)
by time (T0, T1 and T2) (F = 11.2, p < 0.00). This suggests,
that the differences between groups, in change in counts on
the pedometer at each time-point, were significant. Figure 1
shows that as children progress through time from T0-T2, children of the intervention group increasingly out-performed the
children of the control group. To determine if the intervention
group was significantly more physically active than the control
group after each measurement, separate independent t-tests
were performed. The change in counts on the pedometer was
significantly different, in favor of the intervention group (T0
versus T1 as well as T0 versus T2: table 2).

Discussion

Stage of change of the parents
The first goal of this research was to determine if it is possible
for the intervention “TogetherFit” to influence parents’ stage of
change with respect to their attitude towards physical activity.
The results of the research show that the project “TogetherFit”
is able to do this. In addition, the results are not only significant, but also relevant. It is well known that it is difficult for
behavior/attitude change interventions to have long-lasting
effects. But this research demonstrated that “TogetherFit” has
a positive effect even at T2. According to the Trans Theoretical
Model, behavior change is a process and not an event. Once the
new behavior is practiced for at least six months, one is able to
maintain the behavior [17]. To prevent a relapse in the first six
months, literature recommends that there is a follow-up intervention for parents after the initial intervention, with longer
follow-up intervals [17]. Future studies should take this into
account.

A striking result is the decline in scores of stage of change in
the control group at T1 (table 1). An explanation could be the

fact that parents were motivated by the enthusiastic invitation
of the teacher at T0, so they answered the questionnaire to
positive at T0 (is in accordance with the pedometer counts of
the children in the control group; also high score at T0). Future
research could take this into account by making the intervention period longer (T3) and analyze data from T1-T3.

“TogetherFit” is a complex intervention, consisting of different
elements so it is not clear what element makes the intervention effective. However, motivational interviewing (MI) seems
to be an important aspect for change in stage of change of the
parents. The advantage of MI is that it addresses individual,
ethnic, social and economic situations [32]. It assumes that
a behavior change is more influenced by motivation than by
information and gives parents strategies to bring them from
no action to action [33]. Through individual sessions from the
researcher with the parents, it became clear what each parent needed to accomplish behavior change. The researcher
could adapt to these needs, so every single parent was able to
make progress in his/her stage of change in a way that best
suited him/her. This is in accordance with previous research,
which states that it is important to determine parents’ stage of
change with respect to their attitude towards physical activity [34]. In this way it is possible to discuss what parents are
currently doing, what barriers they experience with respect to
behavior change and develop targeted strategies to increase in
stage of change over time [34].

As mentioned before, the intervention “TogetherFit” focuses
on parents in precontemplation and contemplation stage. Parents in action stage were also included in the analysis of the
results of this research. When excluding parents in action stage
at T0, results remain the same (results not shown in results
section).
Physical activity behavior of the children
With respect to physical activity behavior, this research examined whether the intervention “TogetherFit” could make children more physically active. Results show a significant change
in the intervention group; children are more physically active
after the intervention, than before. Also, the results show that
the change in pedometer counts of the children over time was
significantly different between the intervention group and the
control group. Over time, the change in pedometer counts in
the intervention group stayed stable from T1 to T2; the intervention “TogetherFit” makes it possible to prevent a decline in
pedometer counts in the intervention group which occurred
in the control group, probably due to a seasonal effect (figure
1). November (T1), a cold and rainy month, discouraged children from playing outside and may have caused the decline in
steps in the control group. This was prevented in the intervention group by “TogetherFit”. The parental brochure “To-

Cite this article: Ricke E. A Targeted Physical Activity Intervention for Parents and Their 8-9 Year Old Children: The Project “Togetherfit”. J J Physiother Exercise. 2015, 1(2): 010.

7

Jacobs Publishers

getherFit” discussed ways to be physically active irrespective
of the weather condition. Examples were given for activities
that children (and their parents) could do in their house or in
community centers in their neighborhood.

The results were not only significant but also relevant. As
mentioned in the methods section, the weather accounts for
as much as 42% of variance in measured physical activity [18].
The intervention “TogetherFit” was able to compensate for this
variance in the intervention group and motivated children to
be physically active.
A limitation is the use of pedometers: they do not measure all
types of physical activity, e.g. cycling, swimming and skating
(popular sports amongst Dutch children). Pedometers register
movements in vertical direction: when the pedometer is placed
on the right hip, it measures the vertical movement of the body
center of gravity. For a more accurate measurement of physical
activity, it is recommended to use accelerometers [26]. Another limitation is the fact that the drop out in the control group is
much higher than in the intervention group (33.3% in the control group vs. 6.3% in the intervention group). This may have
changed the results.
This research shows positive results for both parents and children. With respect to future research, it would be interesting to
see if there is a relation between the change in stage of change
of the parents and the physical activity behavior of their children; i.e. when parents make a positive change in their stage of
change, does this change make their children more physically
active.

Conclusion

In summary, this research has demonstrated the potential of
the intervention “TogetherFit” for making an improvement in
the stage of change of parents and in the physical activity behavior of children.

Despite small numbers of participants, the study resulted in a
significant and relevant change in the stage of change of parents in the intervention group and in a significant and relevant
change in the physical activity behavior of their children. This
intervention, which involved the cooperation of parents, children and teachers, was feasible. “TogetherFit” deserves a larger study, with more participants and a follow-up for parents
after the initial intervention with longer follow-up intervals.
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