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Abstract
Background: Physical activity (PA) is already beneficial at the preschool age. In many countries, young children spend most
of their days in the preschool setting, making it a common arena for PA interventions. Mobile health tools are becoming increasingly
popular to promote PA in different populations; however, little is known about the interest for and how the preschool setting
could incorporate such a tool.
Objective: This study aimed to examine how teachers and parents perceive PA in preschool-aged children in general and their
perceptions of how a mobile phone app could be used to promote PA in the preschool setting.
Methods: Semistructured interviews were conducted with 15 teachers (93%, [14/15] women, mean age 43.5 years, 47%, [7/15]
with a university degree and 10 parents [91%, 9/10] women, mean age 38.9 years, all with a university degree) recruited from 2
urban preschools in central Sweden. The interviews were recorded, fully transcribed, coded, and analyzed using thematic analysis
by means of an inductive approach.
Results: The analysis revealed 4 themes: (1) children are physically active by nature, (2) the environment as a facilitator or a
barrier, (3) prerequisites of the adult world, and (4) an app in the preschool setting—challenges and possibilities. Parents and
teachers perceived preschoolers as being spontaneously physically active; however, high-intensity PA was perceived as low. The
PA was specifically performed during the day in the preschool. Identified facilitators of PA were access to safe and engaging
outdoor environments such as forests, spacious indoor areas, and adult involvement. Adult involvement was considered especially
important for children preferring sedentary activities. Identified barriers for PA were restricted indoor and outdoor space, rules
for indoor activities, and lack of adult involvement because of time constraints. The teachers perceived that they had limited skills
and experiences using apps in general, although they also acknowledged the increasing role of technological tools in the curriculum.
Thus, the teachers expressed an interest for an app designed as a support tool for them, especially for situations when PA was
limited because of perceived barriers. They suggested the app to include accessible information regarding the health benefits of
PA in children linked to a library of activities for different settings and seasons. Parents suggested interactive app features including
problem-solving tasks and music and dance, but not video clips as they made children passive.
Conclusions: Vigorous PA was perceived as low in preschool-aged children. Future tailoring of interventions in the preschool
setting should work around barriers and support facilitators to PA, especially PA of high intensity. In such work, an app could
serve as a source of inspiration for PA in different ages, settings, and seasons and thus reduce environmental and structural
inequalities in the preschool setting.
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Introduction
Physical Activity Levels in Preschoolers
Higher physical activity (PA) levels are associated with
improved metabolic and psychosocial health as well as motor
and cognitive development in preschoolers [1]. In addition,
preschool-aged children who spend more time in vigorous PA
have a more favorable body composition and better physical
fitness (ie, cardiorespiratory fitness, motor fitness, and muscular
strength) [2]. Establishing a habit of being physically active
during childhood increases the likelihood of being physically
active as an adult [3,4]. Globally, data show that many children
aged 5 to 17 years do not meet the recommended levels of 60
min of moderate-to-vigorous PA (MVPA) per day [5], and
Sweden is no exception [6]. Few studies have investigated the
fulfillment of PA in the newly developed 24-hour movement
guidelines for the early years, that is, 180 min of total PA, of
which at least 60 min is MVPA [7-9]. However, previous
Swedish data have shown that only one-third of 4-year-old
children reached 60 min per day of MVPA [10].
Correspondingly, another recently published Swedish study
showed that children only spent 7 and 12 min per day on average
on vigorous PA at 4 and 5 years of age, respectively [2].
Considering the pronounced negative health effects of physical
inactivity, actions to improve children’s PA levels are required,
especially activities of higher intensity.

preschool age group, and so far, they have only targeted parents
[22]. In Australia, an intervention aimed to decrease screen time
in preschool children aged 2 to 4 years by sending supportive
text messages (short message service, SMS) to parents [23].
The study design proved effective with increased PA in the
children and was appreciated by the parents [23]. Similarly,
another intervention included delivering text messages to parents
to support healthy habits as an intervention for children with
obesity [24]. The intervention was well accepted, although no
effect was seen for child weight status or behavior [24]. In
Sweden, the Mobile-based intervention intended to stop obesity
in preschoolers (MINISTOP) study used a mobile phone app
to promote healthy eating and PA in 4.5-year-old children [25].
Although no significant difference in weight status was found
between the intervention and control group, the intervention
group improved their composite score based on fruit and
vegetable consumption, PA, and fat mass index. Interestingly,
this improvement was higher among children with a higher fat
mass index [25]. Importantly, all the aforementioned mHealth
interventions were well accepted and used by the parents. Taken
together, the results from these interventions suggest that an
app targeting parents can be used to influence lifestyle behaviors
in young children. However, such apps may also target preschool
teachers who spend many hours with the children, and tablets
are already being used for pedagogical purposes within the
Swedish preschool curriculum.

Traditionally, PA interventions targeting preschoolers use the
preschool environment [11,12]. The design of such interventions
has primarily been face-to-face education combined with written
information and interactive pedagogic materials [13]. This
intervention design has proven well accepted, although results
vary [14,15]. The advantage of interventions in the preschool
setting is that it reaches all children. In Sweden, 84% of all 1to 5-year-old children spend a significant part of their day at
preschool [16]. Furthermore, and contrary to many other settings
for interventions, preschools also reach children from different
sociodemographic backgrounds. For example, approximately
78% of all 1- to 5-year-old children with a migrant background
attend preschool [16]. However, traditional interventions are
often difficult to scale-up as face-to-face education require
extensive resources, and thus, alternative delivery options should
be considered.

To develop an app for the preschool setting, we need to know
more about the interest in such a tool as well as appropriate
content and features to include and to whom the app should be
designed for. Thus, a first step is to collect such information
from potential end users, that is, teachers and parents. Including
the views of end users can improve the intervention’s
compatibility and increase the likelihood that it will be effective
and sustained [26-28]. Furthermore, information regarding
perceptions of PA in general needs to be collected to ensure the
app reflects the users’ expectations. For example, this could
include the following: what are the types of PA that is conducted
currently, what activities are preferred by children and teachers,
what role do adults have in promoting PA in preschoolers, and
what are the facilitators and barriers of PA. Therefore, the aims
of this study were to explore how teachers and parents perceive
PA in preschool-aged children and how a mobile phone app
may be used to promote PA in the preschool setting.

Mobile Health to Promote Physical Activity in
Preschoolers

Methods

In the past decade, interest in the use of mobile phones for
delivering lifestyle interventions has increased [17-21]. In
comparison with traditional lifestyle interventions, mobile health
(mHealth) programs are more flexible and can be tailored to
meet individual needs [17]. Moreover, mHealth interventions
have the advantages that they can be delivered anywhere and
at any time and they can easily be scaled-up [17,18]. However,
few mHealth interventions exist for promoting PA in the
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Recruitment
A total of 2 preschools representing 2 cities (Norrköping and
Linköping) in central Sweden were asked to participate in this
study. The preschools were chosen based on previously
established contact between the research group and the head of
the preschool. The preschools differed in size (48 children in
Linköping and 30 children in Norrköping). In Linköping, most
of the parents were born in Sweden; however, in Norrköping,
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one-third of the children had parents born outside of Sweden.
All staff at the 2 preschools were informed about the aims of
this study and were invited to participate in semistructured
interviews. To recruit parents, posters with information about
the study were put up on bulletin boards at the 2 preschools so
that interested parents could contact the research team. The
teachers’ interviews were coordinated between the research
staff and the head of the preschool. The parents emailed the
researchers so that interviews could be scheduled at an
appropriate time. The interviews were conducted between
January and April 2017. The study was approved by the regional
ethical board in Stockholm (October 10, 2016, dnr:
201612099-32). Informed written consent was obtained from
both the parents and teachers participating in the semistructured
interviews. The reporting of this study follows the Consolidated
criteria for reporting qualitative research checklist; see
Multimedia Appendix 1 [29].

Semistructured Interviews
The teachers and parents were interviewed individually in a
separate room at the preschool where they worked or had their
child enrolled. The interviews were conducted in Swedish
face-to-face by the female researchers AE and JS and lasted for
12 to 42 min. For educational purposes, AE, postdoctoral fellow
and registered dietician with previous experience in performing
semistructured interviews with adults regarding children’s
lifestyle behaviors, conducted the interviews in Norrköping,
whereas JS, nutritionist and master student, observed. JS
conducted the interviews in Linköping. All participants were
asked the same set of main questions (see Multimedia Appendix
2), with follow-up questions tailored to individual responses
following a semistructured design. The main questions were
developed and discussed in our research group, which has
extensive experience with PA interventions and mHealth for
preschoolers. The interviews were recorded (audio) and then
fully transcribed by JS.
Before the interviews started, the interviewees were given a
short introduction about the aim of the study and the research
group. Teachers and parents answered questions regarding their
age, sex, country of birth, and education level. In addition,
parents gave information about how many children they had
and the children’s ages.

Ek et al

Data Analysis
To analyze the interviews, thematic analysis was conducted,
which is a commonly used method to describe qualitative data
[30]. Thematic analysis is a flexible and useful tool to clearly
summarize key features and provide a description of the dataset
[30]. The transcribed material was read and reread in an active
way by AE and JS and then separately coded using an inductive
approach (ie, data-driven; without trying to fit data into a
pre-existing coding frame or the preconceptions of the
researcher). When all of the data had been coded, the process
of finding themes was initiated. The codes and the interpretation
of the data were discussed between the 2 coders over the phone
and during face-to-face meetings as well as in email
correspondence. Disagreements between the coders were
resolved in discussions before the codes were sorted into
potential themes. The themes were identified at a semantic level
(ie, it is what the participants explicitly said that is being
analyzed and not the potentially underlying meaning) [30].
Descriptive data for sociodemographic variables (means, SDs,
and percentages) were analyzed using IBM SPSS statistics
version 23 (IBM, Armonk, NY, USA).

Results
Participants
All but 1 (because of illness) of the consulted teachers agreed
to participate in the interviews (N=15). The majority of the
teachers were women (93%, 14/15) and born in Sweden (93%,
14/15). Almost half of the teachers had a university degree
(47%, 7/15), and the other half had up to a 3-year secondary
school degree (53%, 8/15). The mean age of the teachers was
43.5 years (SD 13.9; min-max 20-65 years). All of the
participating parents were born in Sweden (N=11), the majority
were women (10/11, 91%), and all had a university degree. The
mean age of the parents was 39.8 years (SD 5.2; min-max 32-47
years). The parents had, on average, 2.4 children (min-max 1-5)
between the ages of 1 and 15 years. The mean age of the children
attending preschool (n=15) was 3.7 years (min-max 2-5 years).

Themes From the Thematic Analysis
A total of 4 themes were identified in the thematic analysis (see
Figure 1). Each quote has been labeled with the following: P
for parent or T for teacher, the participant number, and M for
male and F for female.

Figure 1. The themes identified in the thematic analysis.

http://mhealth.jmir.org/2019/4/e12512/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 4 | e12512 | p.3
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Children are Physically Active by Nature
The preschool was considered by both teachers and parents as
the most important setting for children’s PA because of the long
hours spent there. Teachers and parents also expressed how
preschoolers are spontaneously physically active and move
around all the time. However, they also indicated that there was
room for more high-intensity PA as it was perceived as low by
both teachers and parents. There was a consensus about the need
of everyday PA for children’s overall physical and psychosocial
health and development. Among the positive effects of PA,
teachers found active play, preferably outdoors, fundamental
for children to be able to concentrate on less active indoor
activities during the day. After active play, the environment
often became more harmonious with less conflicts and more
responsive children. The effect on the children’s mood was also
experienced by parents who expressed that there were less
conflicts and overall better family dynamics when they had
spent time outdoors during weekends:
On the weekends we always try to spend time
outdoors. We have noticed such a big difference in
all our children that the days when we get outside in
the morning, they are so much better...They (the
children) are happier, have more energy, have plenty
of ideas of what we can do, are more creative and
want to play. You know, more balanced in every way,
easier to deal with. If we don’t, there is more nagging,
fuss and arguments between them and they don’t have
the energy, and they don’t really want to... [P8F]
Teachers and parents also agreed that children need a variety
of PA, both spontaneous and more structured and planned
activities. However, the characteristics of the child often decided
what type and intensity of PA were preferred, as all children
are different. Teachers described how the need for physical
challenges increased as the children grow older. In addition,
teachers suggested active transportation (eg, walking as
transportation) as a natural way to increase PA. However, they
perceived that today’s children were not used to active
transportation and that the children found walking both difficult
and exhausting. A contributing factor for this perceived change
over the decades was suggested to be that parents often drive
the children by car or push them in the stroller. Thus, the
majority of the teachers thought that children need to practice
walking and also be challenged in uneven and hilly
environments to strengthen their muscles. This was in some
ways supported by the parents, and the lack of active
transportation was often explained by a lack of time or practical
limitations:
I believe children need to be active in hilly terrain to
strengthen their muscles. I have noticed that the
children have poor muscle strength, they get
exhausted and tired right away when you are out for
a walk... [T15F]

The Environment as a Facilitator or a Barrier
According to teachers and parents, PA was typically associated
with factors in the outdoor environment such as a spacious yard,
hills, open areas (eg, a soccer field), trees to climb on, and paved
areas to ride tricycles on. Under these conditions, the teachers
http://mhealth.jmir.org/2019/4/e12512/
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expressed that they could engage children in PA all year round;
however, in the winter, many layers of clothing could sometimes
limit movements for the youngest children. Contrary to the
facilitators for PA, a small flat yard with no open space was
perceived to have a negative impact with regard to children
engaging in PA, which was the situation for 1 of the preschools.
Thus, the outdoor environment and the location of the preschool
were brought up as important factors when planning for an
optimal preschool environment. For example, the forest was
mentioned as the perfect place for diverse activities by both
teachers and parents and a popular place to visit. Thus, the
location of the preschool decided if visits were possible on a
regular basis. In addition, parents expressed that a backyard or
other safe outdoor areas and playgrounds as well as living in a
larger home offered opportunities for the children to play more
freely and therefore be more physically active:
I wish we had a more encouraging yard...more
opportunities for climbing and doing balance
exercises...a hill where the children could run up and
down for instance, now it’s just a small flat yard...
[T3F]
Indoors, teachers described children to be less active; however,
this variation in PA was described as important for the
development of fine motor skills (eg, drawing and putting
together jigsaw puzzles). Teachers and parents perceived limited
indoor space as the most important barrier to PA, as the activities
often became disturbing, noisy, and even unsafe. To maintain
a pleasant and safe indoor environment, calmer types of
activities were encouraged, and the children were often divided
by teachers into smaller groups engaging in different types of
activities. In the preschool situated in the larger facility, the
teachers described that the children could be taken to different
rooms to perform different activities. For example, to the music
room or a larger room where the children could engage in active
play. In the other preschool, teachers found it more difficult to
encourage indoor PA because of the limited space. Teachers
explained that with larger groups of children, they more often
encouraged calm activities:
It easily gets messy when there are many children
indoors and it gets noisy in a different way, sonically,
and we don’t really have access to larger facilities
that are often required. [T16F]

Prerequisites in the Adult World
The teachers described that the daily operations in the preschool
were governed by several factors: the preschool curriculum and
learning goals, the applied pedagogical approach, time
constraints, the possibility to get temporary staff at times of
illness, and the number of children. Low staff density made it
difficult for teachers to attend to the PA needs for all children.
For instance, trips to the forest or other planned activities could
be canceled on these occasions. A further consequence of low
staff density was the lack of time and opportunity to plan and
come up with new engaging activities for the children.
The 2 preschools investigated had different pedagogical
approaches: 1 was more permissive when it came to PA indoors,
whereas the other one had stricter rules of how the children
JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 4 | e12512 | p.4
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could be active indoors. The latter also had a clear schedule for
mornings devoted to calmer indoor activities (ie, Montessori
shift) and afternoons spent outdoors (ie, free play). The teachers
explained that there were many goals in the preschool
curriculum that they were obligated to fulfill, which could also
stand in the way for PA. Thus, a way to include PA with a
pedagogical approach was for teachers to use rhymes and fairy
tales that encouraged the children to be physically active. The
guidelines and policies from higher authorities impacted the
focus in the preschool, making it easier to implement something
if it had precedence from a higher authority. However, a teacher
clarified this statement by saying that even though there were
many goals to fulfill, the means of how the preschool chose to
do it was up to the teachers, thus leaving them with
opportunities:
I love to go with the children to the forest. It doesn’t
happen that frequently now since I work with the
youngest children and because there are so many
children in the group. Therefore, we don’t get to go
so often, but I really enjoy going to the forest. In the
forest, you discover things together. With the older
children there is more free play, we build forts and
you can see their imagination take over and they
climb. I also think it is fun to be in the tobogganing
hill, the activity there feels like good quality and you
can see the children run up and down. They exhaust
themselves a bit and I think that’s good. [T16F]
...to see the joy in the children’s eyes when they
(realize) “I can, I could climb up” or “I can run this
far” that is also really, really fun... [T5F]
The long hours at the preschool made parents and teachers agree
on the important role of the teacher to facilitate PA in
preschoolers. Teachers described how their own interest,
attitude, and awareness regarding PA affected both the duration
and types of activities offered in the preschool:
I really enjoy going tobogganing with them (the
children), and I think it’s really fun to bicycle together
because then we (the teachers) also go bicycling on
the small bikes and you get this close contact with the
children...I might not be a big fan of soccer because
I’m not good at it, but it’s a lot of fun when we play
music outdoors and do gymnastics together out in the
yard, that’s really fun. [T10F]
Although PA was part of the curriculum, teachers described
how it was their individual characteristics that decided to what
extent PA was used as a means to meet other curriculum goals.
To make PA less dependent on individual characteristics of the
staff, they highlighted the importance of planning PA together
in the staff group and prioritizing PA in the weekly schedule.
Several teachers expressed how it was their responsibility to
acknowledge the various needs and characteristics of the
children, for example, to encourage sedentary children to engage
in more active play and to challenge children who are already
physically active:
I think most of it (PA) depends on the adults, what
attitude you as an adult have to a certain activity. If
you yourself think that it is fun, then you make sure
http://mhealth.jmir.org/2019/4/e12512/
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that the children get involved. Because there are
opportunities everywhere even if you don’t have a
gym and those kind of things. There are opportunities,
if you have imagination, and then it depends on the
adults. [T11F]
Both teachers and parents described how children find activities
more fun when adults participate and how, for some children,
adult initiatives were crucial to getting them involved in active
play. Parents created opportunities for PA by being outdoors
with their children and buying special equipment. Signing their
child up for organized PA was another support parents offered,
such as gymnastics or dance classes. Contrary to this, parents
also described themselves as the biggest barrier to their child’s
PA. Parents’ busy work schedules and children spending long
hours at the preschool left little or no time, nor energy, for PA
during weekdays. The ambition of being outdoors during the
weekends was also a challenge as other things tended to get in
the way. Similar to the preschool, house rules could also limit
the children’s ability to be active as parents often found it noisy
and disturbing:
It is more often that we as parents limit the children;
when they want to start moving and play–the kind of
games that we often, as adults, limit by saying “no,
indoors we walk”, we limit them in their play because
it takes up too much space or gets too loud and noisy,
even though they need it daily. [P20F]

An App in the Preschool Setting—Challenges and
Possibilities
All teachers except 1 stated that they had not yet started working
with tablets in their organization. Most of the teachers expressed
that they felt uncertain and not comfortable using tablets and
apps. The variation in technical skills among the staff affected
the implementation of the use of tablets. Teachers explained
that it would also take time for the children to get used to the
tablets as a component in the preschool and to learn how to use
it as intended in the curriculum:
I find it a bit difficult to see (the need)...I struggle to
find the role for Ipads in the preschool setting...
[T14F]
Even though some could not see the need for an app in this age
group, others did come up with ideas on how an app could
contribute to the promotion of PA in the preschool setting.
Suggested content for the app was information regarding the
positive benefits of PA for children, as this was regarded as a
motivating factor for teachers to use the app. Practical tips on
active play including music and dance and how to create a
stimulating environment for PA were also desirable attributes
to include in an app. The teachers also stressed that it was
necessary that the app could be used in several different settings:
indoors, outdoors, in the forest, in the yard, different seasons,
for different ages, and various numbers of children:
...an app with features for when you are in the forest
or when you are in the yard or in a large room to
play...or if you have a small room, what you could do
there...that would be very interesting... [T14F]
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The parents were positive toward the use of an app in the
preschool setting. Furthermore, the parents identified role
models such as a popular personality from a children’s TV
program or other children in the same age group as important
elements within an app to engage the children. Some parents
also described interactive games involving treasure hunts and
reward systems (eg, Pokémon Go) as potential app features:
Gathering things to go on treasure hunts are fun and
some kind of positive reinforcement like a point
system, also, Pokémon Go has a nice design and fun
figures–my five-year-old likes it. [P21F]
Another function that was suggested was the use of videos as
a way of demonstrating PA and various exercises. However,
video clips in the app revealed some contradiction, as screen
time, in general, was a concern for the effect it could cause on
the child’s imagination, creativity, and own initiatives for other
activities. One parent stressed that video clips included in an
app promoting PA should not be too captivating as this could
instead turn the child into an observer, whereas a teacher
expressed that videos can be a source of inspiration:
If we put on music and just dance together then we
have a really good time, it’s a spontaneous activity,
but as soon as a video comes on they stop. Even
though there’s music they become passive observers.
[P8F]
An app that can inspire through videos of different
activities and in the preschool both how you can do
it indoors and outdoors and pictures and maybe also
that these videos are with other children so that the
children here can relate to themselves and to the
preschool setting. [T19M]
The idea of who should use an app differed between the teachers.
Some thought that it should only be used as a tool by the
teachers, whereas others thought it should be used by both the
teachers and the children. However, all teachers agreed that the
children should be involved in some way and that the use of
tablets and apps should have a pedagogical value and not be
used the same way as it is in the home environment (ie, mostly
sedentary).

Discussion
Principal Findings
In this study, we interviewed parents and teachers regarding
their perspectives of PA in preschoolers. The responses
regarding PA were then followed with questions about what
role a mobile phone app could have to support PA in the
preschool setting and what features such an app should include.
The interviews revealed 4 themes: children are physically active
by nature, the environment as a facilitator or a barrier,
prerequisites of the adult world, and an app in the preschool
setting—challenges and possibilities. We found an
understanding for the important role of PA for optimal child
development in our sample. The long hours children spend in
the preschool highlighted the important role of the preschool
teachers for sufficient PA. However, both parents and teachers
found preschoolers to engage in little vigorous PA and identified
http://mhealth.jmir.org/2019/4/e12512/

XSL• FO
RenderX

Ek et al
environmental and structural facilitators and barriers for PA.
To overcome the proposed barriers, creative solutions for how
to support preschoolers’ PA were welcomed. A mobile phone
app promoting PA in the preschool setting was seen as a viable
option to support teachers.

Facilitators and Barriers to Preschoolers’ Physical
Activity
Our results confirm and extend the results from a recently
published review by Hesketh et al [28] on qualitative research
regarding parents’ and care providers’ perceptions of facilitators
and barriers on preschoolers’ PA [28]. First, in our study, the
preschool was perceived to be the most important setting for
children’s PA because of the long hours spent there, which is
in line with previous research [28,31]. This is especially
important to recognize when performing interventions in
countries where children spend most of their days at preschool,
such as in Sweden. Furthermore, PA in this young age group
was generally regarded as something that occurred naturally
and spontaneously and that children engage in PA if
opportunities are provided. However, both teachers and parents
agreed that higher-intensity PA and more diverse and
challenging PA (eg, climbing and balancing) could be offered
to children more often. The reason for it not being offered was
often because of environmental and structural barriers (eg, small
indoor and outdoor facilities, low staff density, and large groups
of children) and time constraints (eg, little time to plan for PA).
Contrary to our findings, in the review by Hesketh et al [28],
the weather (eg, children being affected by too hot or too cold
weather or children getting dirty outdoors) and safety (eg, when
climbing) were also recognized as barriers to vigorous and
challenging PA [28]. All these barriers need recognition, as
reports from different countries show that the level of PA in
preschools is low and the levels of sedentary behaviors are high
[8,10,32] and interventions are warranted. The solutions on how
to promote high-intensity PA may actually not be very difficult
to find. Positive findings from the mHealth trial, MINISTOP,
have shown that relatively small changes in the intensity of PA
can lead to improvements in preschoolers’ body composition
and physical fitness [2]. More specifically, this was observed
when 5 min per day of sedentary behavior and low PA were
substituted for 5 min of vigorous PA [2]. Increasing vigorous
PA by at least 5 min per day could easily be implemented in
preschools given the long hours the children spend there. Thus,
an app intervention including a short daily exercise program
has the potential to help in making this change. In addition, this
structured form of an aerobic program tailored for young
children was appreciated by the teachers in our sample.
Furthermore, such a program would also support teachers as
role models for PA and to succeed in what the teachers in our
sample perceived as their responsibility, to ensure sufficient
daily PA for all preschoolers to complement the low levels of
PA observed in the home environment [31,33-35].
Our findings also showed how the teachers may become a barrier
to PA, especially in the indoor setting where active play easily
became loud and rowdy, which increased the risk of children
getting hurt. However, if the facilities had more space or had
an indoor playroom where the children were allowed to run
around, teachers acknowledged how they would like to
JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 4 | e12512 | p.6
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encourage active play more indoors, especially during winter.
The preschool’s structures (eg, the pedagogical approach, ie,
stricter rules for PA indoors) and the comprehensive preschool
curriculum (ie, many goals to fulfill) also made the teachers to
act as a barrier for PA. The ambiguous role of teachers was also
recognized by Hesketh et al [28]. Training of staff has been
suggested to facilitate PA in the preschool setting and even out
the impact of individual characteristics among the teachers
[15,36-38]. Although staff training was mentioned in our sample,
the participating teachers especially requested more time for
planning activities as well as an increased staff density as ways
to promote PA. It is possible that an app could be a support in
situations when time and space are limited. Previous research
found that text messages were appreciated by parents and were
effective in making preschoolers more active [23,24]. Therefore,
a text message function with suggestions for daily activities
could also be an option in the preschool setting to counteract
the environmental and structural barriers.
Teachers found it especially challenging to support the older
preschoolers’ need for more diverse and challenging PA that
requires a larger and more challenging yard (eg, hills and open
spaces with trees) or regular trips to parks, fields, and the forest.
The difficulties in keeping older preschoolers active were
recognized in a previous study showing that preschoolers’ PA
decreases with every yearly increase in age [33]. The facilitators
to PA found in this study are consistent with the existing
literature, suggesting that preschools with more supportive
environments (eg, portable and fixed play equipment, staff
education and training, positive engagement by teachers in the
playground, less children per square meter in the yard, and the
presence of vegetation and open play areas) increase vigorous
and overall PA levels in children and decrease sedentary
behaviors to a greater extent compared with preschools with
less supportive environments [15,36-38]. If the environmental
restrictions bring on a decrease in PA already in this young age,
a first step for interventions would be to find accessible creative
solutions, preferably low cost, to support factors of greatest
importance to PA as perceived by the target population [28].
This was also what our sample recognized as a role for an app
in the preschool setting.

An App Promoting Physical Activity in the Preschool
Setting
To our knowledge, this is the first study to investigate if and
how an app could be used to increase PA in the preschool setting
and what specific features to include; thus, no comparable data
exist. Below, we summarize suggestions based on our findings
for specific app features and highlight some of the possibilities
and challenges with regard to implementing and using apps in
the preschool setting. Our results show that the idea and use of
any apps in the preschool setting were still new to most of the
teachers, even though the current Swedish preschool curriculum
includes the usage of technological tools [39]. Given the diverse
technical skills and lack of time for planning in the preschool,
apps targeting the preschool environment need to be pedagogical
and user-friendly to maximize usage. Hence, when developing
an app for this setting, it is particularly important that the
formative work is conducted through close collaboration
between teachers and app developers at an early stage to ensure
http://mhealth.jmir.org/2019/4/e12512/
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that the specific user requirements are fulfilled. In addition,
when developing an app for use in the preschool environment,
we need to be cautious so that we do not introduce screen-related
issues such as conflicts between children and between children
and teachers, reduce the children’s own creativity for other
activities, and features that could make children inactive (eg,
watching video clips). For these reasons, the teachers suggested
that the app should primarily be aimed at them. An app would
benefit from including accessible information about the health
benefits of PA in children linked to a library of activities
promoting child development in different ages, for example,
activities supporting motor skills and cognitive development
such as different types of music and dances with diverse
coordination practices. As discussed above, the suggested
activities would preferably be independent of environmental
and structural barriers to PA. For these features, the teachers
should be used as a source of knowledge and creativity as
rhymes and interactive storytelling are elements they often use
in their daily work. Features that could be directed to the
children to get them moving and interacting at the same time
were suggested; however, this depends on the child’s age. An
example of such an app with such features is Pokémon Go [40].
In a qualitative evaluation of what made children appreciate the
Pokémon Go app, the strongest and most prevalent answer was
the collaboration with others [41]. Thus, gamification elements
might be interesting to incorporate into an app. Finally, it is
relevant to note that costs for the tablets were not identified as
a barrier in our study. Most likely because Sweden, as a very
high-income country, already uses technical devices as part of
the curriculum; however, the high cost of these devices may be
an issue in other countries.
A theoretical framework for guidance in the development of an
app was not acknowledged by the parents and teachers in our
sample; however, this is recommended for interventions [42].
The social learning and social cognitive theory are often used
in interventions targeting PA and children [43-45]. These
theories would support the features suggested in the interviews,
for example, teachers as role models and children interacting
in a dance or a game and being rewarded and getting feedback
for achievements in interactive games. In summary, an app
promoting PA in the preschool setting is warranted, especially
as an easy and ready-to-use support tool for teachers to find
solutions for the children to be active when the environment is
not ideal.

Strengths and Limitations
A strength of this study is the qualitative approach, which is a
tool for developing feasible and sustainable interventions in
different populations [46]. Furthermore, the semistructured
interviews enabled a more detailed and rich description of the
participants’ perceptions compared with questionnaires that
leave participants with little room to elaborate on their opinions.
In addition, the wide age span of teachers allowed us to capture
perspectives from those with various amounts of work
experience and views and use of apps. Limitations are the
convenience sample of 2 preschools: both were situated in
affluent areas and participating teachers and parents were well
educated. It is possible that this distribution in education had
an impact on the results, and it would have been valuable to
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broaden the interviews to a more diverse sample. The
homogeneity of the parents might have been because of the way
they were recruited, as they approached us after reading about
the study on the preschool’s bulletin board rather than all parents
receiving a personal request. Although our sample was
homogenous, we obtained a saturation of responses within this
group. Furthermore, the factors presented do represent what
other similar studies have found in more heterogeneous
populations [28]; however, some differences are worth
mentioning. First, and somewhat unexpectedly, the weather and
clothing aspects were not discussed to a large extent as a barrier
or facilitator to children’s PA. This factor was addressed in a
Canadian study with a sociodemographic diverse sample of
child care providers [47]. It is possible that a Swedish preschool
situated in a more ethnically diverse area with parents not yet
used to the Swedish climate and conditions in different seasons
would have addressed clothing as a greater issue. Second, gender
differences for PA were not discussed in our sample, but this
has been raised in previous qualitative research where boys
were perceived as more active than girls [28]. In addition, in a
Malawian study, although PA was seen as positive for both boys
and girls, some parents thought that older girls should not be
too active when growing up as this might not be culturally
acceptable [48]. Thus, culture differences regarding PA in boys
and girls are important to acknowledge when performing
interventions in areas where children represent many cultures
so that misconceptions can be avoided. Finally, the skewed
gender distribution in our sample is a limitation. However, for
the teachers, it is similar to the distribution in Swedish
preschools (ie, only 4% of the annual employees constitute of
men) [16]. The absence of males working in the preschool
setting was also recognized as a gap in the literature by Hesketh
et al [28]. As research has shown that fathers play an important
role for children’s PA in the home environment [49], it is
possible that male caregivers could have a positive impact on
children’s PA in the preschool setting; however, this needs
further investigation.

Ek et al

Future Perspectives for an App in the Preschool Setting
There are a lot of reports showing that screen-based behaviors
are becoming more prominent in younger ages, with
preschoolers spending about 2 hours per day in front of a screen
[8,10,50]. Therefore, the creation of an app targeting this age
group is somewhat contradicting. However, an app encouraging
children to be active may serve as a competitor to apps
promoting sedentary behaviors in children, and it may also
provide important information and support to adults’ promotion
of PA in this age group. The preschool environment is an
essential arena from where we can work to prevent lifestyle
inequalities in young children. This is especially important as
the level of childhood obesity in the preschool age group is a
global concern [51]. Finding solutions to work against impaired
health in young children must be a global priority. Thus,
providing preschools with optimal conditions for PA is key. As
changing the physical environment of already established
preschools is not always feasible, an app could support teachers
in the preschools to provide sufficient daily PA of different
intensity regardless of physical and structural barriers. However,
the development of such app features needs to be investigated
further and tested in heterogeneous samples.

Conclusions
This study identified facilitators and barriers for PA in
preschoolers and provides suggestions for how an app can be
used in the preschool setting to promote PA. The children spent
long hours at preschool, and thus, the majority of their PA was
performed there. Given opportunities, children were
spontaneously active, although the amount of higher-intensity
PA was perceived as low by teachers. Small indoor areas and
a restricted outdoor space were identified as the main barriers
for PA. Facilitators for PA were engaging teachers, high staff
density, and scheduled time for planning PA. Future tailoring
of interventions in the preschool setting needs to work around
these barriers and support the facilitators. In such work, an app
could serve as a source of inspiration for PA in different settings
and thus reduce environmental and structural inequalities in the
preschool setting.
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