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Abstract

Children commonly report musculoskeletal discomfort related to different
activities such as computer use, playing electronic games, watching TV,
reading, and performing physical and hand intensive activities. Discomfort can
result in disability and is a strong predictor of future discomfort in adulthood.
Adult beliefs regarding discomfort can affect the level of disability and are
modifiable. Children’s beliefs regarding discomfort could potentially be
modified to minimise disability related to musculoskeletal disorders. The aim
of this study was to describe children’s beliefs about why they experience
musculoskeletal discomfort, both in general and related to specific activities.
Eighty eight school children completed questionnaires on frequency and usual
duration of nine activities, whether they had felt discomfort and what they
believed was the cause of any discomfort in relation to those activities. The
most common activity was TV watching, and most activities were performed
for 1 hour or shorter. Bad posture and doing too much of a certain activity
were the most common beliefs regarding reasons for discomfort. This study

shows that children are developing beliefs that tend to reflect scientific



knowledge about risk factors. These beliefs could be incorporated into

preventative health interventions.
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1. Introduction

It is common for children to report musculoskeletal discomfort related to
different activities. Children using laptop [1], desktop [2, 3], and tablet
computers [4] have indicated some level of discomfort related to computer
use. Children have also reported discomfort related to playing electronic
games [5, 6], watching TV [7] and reading [8]. Hand intensive activities, such
as playing a musical instrument [9-11] and writing [8], have been associated
with discomfort in children. Physical activities have been linked to back pain

[7, 9, 12, 13] contusions, and strains [14].

Discomfort reported by children is not trivial as it can be sufficient to result in
disability [7, 15]. It can result in school absence [16-19], visits to a health
professional [7, 17-20], use of pain medication [19] and cause the cessation or
modification of normal activities [5, 15, 17, 18, 20, 21]. Discomfort can affect
the quality of the child’s life and have an impact on the life of the family [22].
At least one third of children will have a recurrent episode of lower back pain
[15, 21], and discomfort in childhood has been shown to be a predictor of
further discomfort in adulthood [19, 23-25]. Discomfort in childhood is

therefore an important health issue.

In adulthood, beliefs towards discomfort are known to affect a person’s level
of disability [26]. Importantly, it has been shown that these beliefs can be
modified, along with disability outcomes. Buchbinder et al. [27] used a

population based intervention to improve beliefs about back pain in the



general population. The intervention was not only effective in changing beliefs
about back pain but also resulted in a decrease in the number of worker’s
compensation claims for back pain. Burton et al. [28] used an educational
booklet to improve beliefs about back pain which led to a reduction in self-
reported disability. Similarly, extended absence by industrial workers due to
back pain was decreased in a study by Symonds et al. [29] using an

educational pamphlet designed to alter avoidance beliefs.

Adults have a well developed understanding of health and illness as opposed
to children, who exhibit developmental trends in their perspectives on
discomfort [30]. Children may thus have either a positive or negative
perceptions of pain and discomfort and may actually be less biased in terms

of interpretation of pain and discomfort.

Children under 12 years of age have been reported to be generally confused
about the cause and effect of discomfort and may believe that discomfort is
caused by failure to comply with rules [30]. The beliefs of children over 12
years of age have been reported to be usually more developed, resembling a
simplistic version of adult beliefs [31]. The majority of research into children’s
beliefs of discomfort has been on hospitalised children. The applicability of
these findings to the development of preventative health interventions for the

general healthy school aged population may therefore be limited.

There has been some research directly addressing children’s beliefs of

discomforts related to everyday activities. Jacobs et al. [3] asked children to



report on musculoskeletal discomfort associated with different body parts and
whether they perceived the discomfort was made worse with computer use.
As an example, 58.3% of the cohort indicated that computer use did not
change their neck discomfort intensity. However 35.4% of the children
indicated that computer use made the discomfort worse. Wall et al. [32]
reported on children’s beliefs of the causes of back pain. Reasons suggested
by the children included playing sports, lifting objects and being involved in a
particular accident. When asked what activities they believed exacerbated
their symptoms, the children’s responses included physical activity and sitting
and standing postures. The available studies have only considered specific
activities and discomfort locations, so commonalities of beliefs across

activities and body regions are not known.

Children appear to have only a partial understanding of the useful aspects of
discomfort [33, 34]. However, children with gymnastic training are able to
explain how pain can be an indicator that something is wrong, or that they
should stop their current activity [35]. These children could also describe the
roles of the nerves and brain with pain and describe how discomfort tended to
indicate that they were working physically hard and experiencing a training
effect. This study suggests that, like in adults, some aspects of a child’s

beliefs about discomfort can be modified through intervention.

In summary, adult beliefs about some activity related discomforts are well
developed and can be modified to reduce associated disability. However

knowledge about children’s beliefs concerning activity related discomfort is



very limited. Better understanding of children’s beliefs can assist in the design
of more effective prevention initiatives for activity related musculoskeletal
disorders and associated disability among children. This may reduce the
discomfort related disability experience in childhood and also later in
adulthood. The aim of this study therefore was to describe children’s beliefs
about why they experience musculoskeletal discomfort, both in general and

related to specific activities.

2. Method

This study consisted of a questionnaire exploring the activities that children
participate in, the discomfort they experience related to those activities, and

their beliefs as to what caused any discomfort.

2.1 Participants

A convenience sample of 88 school children (44 male, 44 female) from grades
5 through 10 (age mean 13.0 years; range 11.0-16.9 years; standard
deviation 1.5 years) enrolled in three private schools in Perth, Western
Australia participated in this study. All schools provided students with access
to computers, and one school had a laptop programme in place for students
from grades 5-12. Students in grades 11 and 12 were not sampled from any
school due to their preparation for pending examinations. Participants were
recruited via school newsletters and questionnaires were administrated during

the child’s normal class time. Ninety-nine students from four classes originally



consented to participate in the study, however a total 11 students were absent
from the schools on the day the questionnaires were administered. Informed
assent/consent was obtained from the child and their parent/guardian and
ethics approval was granted by the Human Research Ethics Committee of

Curtin University of Technology.

2.2 Young people’s Activity Questionnaire

Children’s activities and discomfort were assessed using the young people’s
activity questionnaire (YAQ). This questionnaire has previously been
published and has been used in studies internationally. Whilst there has been
no formal reliability and validity studies published on the YAQ, is was based
on child pain perception and activity measures with evidence of reliability and

validity and has been pilot tested by us on several occasions.

Students reported frequency and usual duration of nine activities; computer
use at school and at home, use of electronic games, watching TV/DVD,
reading, writing, playing a musical instrument, other hand intensive activities
and vigorous physical activities. The frequency question was: “In the last
month, how often did you ... (e.g. use a computer at school)?” with response
options: didn’t; 1 x month; 1x week; 2-3 x week; daily. The usual duration
guestion was “In the last month, for how long did you usually...”, with
response options: <30 minutes; 30-60 minutes; 1-2 hours; 2-5 hours; >5

hours.



Participants were asked whether they had felt soreness at anytime in the last
month using the question — “In the last month, how often did you feel any
soreness, pain or discomfort?” with answer options: didn’t; 1 x month; 1 x
week; 2-3 x week; daily. If participants answered other than “didn’t” they were
asked to indicated the location of soreness on a body diagram, along with the
intensity of soreness at each location on a numerical rating scale from 0 (no
soreness) to 10 (extreme soreness). In a pilot study children from across the
intended age range were given the questionnaire to complete then
interviewed about their understanding of the questionnaire. The students
indicated a better understanding of ‘soreness’ than ‘discomfort’ so that term
was used for the remaining questions in the questionnaire. Participants were
also asked the open ended question “What do you think caused this
soreness?”. Participants then reported the location of soreness felt in the last
month and what they thought caused this soreness for each of the nine

activities.

2.3 Data analysis

Data were screened for quality control and entered into SPSS v15. Frequency
distributions were calculated for frequency and usual duration of use and for
location of discomforts related to each activity. The children’s answers to the
open ended questions regarding causes of discomfort were analysed
thematically. Each child’'s response was examined and considered in the
context of all the children’s responses. Various categories emerged from the
data and each child’s response was grouped with similar responses. Where a

child gave more than one reason, reasons were analysed separately.



Answers were left unclassified if they did not make sense, or if the child
described the activity that they were participating in instead of which aspect of
the activity was the cause of discomfort. The number of responses in each

category was tallied and tabulated.

3. Results

3.1 Activity frequency and usual duration

Table 1 shows the last month’s frequency and usual duration of the nine
activities that were covered in the YAQ. The most common activity was TV
watching, with 78 of the cohort watching daily. The next most frequent
activities were writing, using a computer at school and reading. Nearly half of
the group did not play electronic games, play a musical instrument, or perform
any other hand intensive activities in the last month. The mode for all activities

was 30-60 minutes, except for reading (mode <30mins).

INSERT TABLE 1 HERE

3.2 Discomfort location related to activity

Table 2 illustrates the reporting of discomfort per body part associated with
each of the nine activities. Eye, mid and low back discomfort were most
commonly related to using a computer at school, and neck discomfort was

most commonly related to using a computer at home. Head discomfort was



10

most commonly related to TV watching. Left shoulder/arm and elbow/hand
discomfort in both arms, along with leg discomfort, were most commonly
related to vigorous physical activities. Right elbow/hand soreness was most
commonly related to writing. Playing a musical instrument was also a common

reason for upper limb discomfort.

INSERT TABLE 2 HERE

3.3 Discomfort beliefs

The categories which emerged from the reasons children gave for their
discomfort were; bad posture (e.g. “bending over work/computer”), technique
(e.g. “doing wrong action for bowling cricket ball”), stillness (e.g. “sitting for too
long in one position”), staring (e.g. “staring too long at one place”), too much
(e.g. “too much writing”), working physically hard (e.g. “working hard”),
inappropriate preparation (e.g. “not warming up”), particular incident (e.g. “with
softball, ball hit knee”), previous known condition (e.g. “I have severs disease

in my heels knees since | was 10”) and unclassifiable (e.g. “daily activity”).

Table 3 shows that the most frequently reported causes of discomfort were
‘bad posture’ (n=58) and ‘doing too much’ of the activity (n=52). Children
associated using a computer at school with discomfort stemming from ‘bad
posture’ and ‘doing too much’, whilst using a computer at school was most
commonly attributed to just ‘bad posture’. There wasn't a clear reason for
discomfort experienced when playing electronic games although ‘too much’,

‘bad posture’ and ‘staring’ were reported. Discomfort during TV watching and
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during reading was attributed to ‘bad posture’. Children reported doing ‘too
much’ as the main cause of discomfort when writing, however, ‘bad posture’
was also reported. Playing a musical instrument ‘too much’ and with ‘bad
posture’ was believed to be the cause of discomfort related to this activity,
which was similar to other hand intensive activities. ‘Too much’, ‘inappropriate
preparation’, ‘particular incidents’ and ‘working physically hard’ were the most
common reasons for discomfort related to vigorous physical activities, with the

latter three only reported in relation to vigorous physical activities.

INSERT TABLE 3 HERE

4. Discussion

4.1 Activity frequency and duration

The majority of children in this study reported daily use of a computer at
school and home, which concurs with a prior American study [5]. Daily TV use
was reported by 70% of the group, which was similar to results of another
American study that reported 81% of children had watched TV the previous
day [36]. In this study, other common daily activities were reading and writing.
Almost half of students indicated they did not play electronic games, play
music or perform other hand intensive activities at all in the last month. An
Australian report showed during non-school hours over a two week period,
49.5% of children participated in arts and crafts, while in the last year only
16.8% played a musical instrument [37]. However, electronic game use within

the Australian report was much higher (64%) than that of the current study
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(56%). The lesser amount of electronic game use seen in this study may be a
result of the children’s parental level of education influencing the child’s time
usage. All the children were from a private school, which suggests a higher
socioeconomic status including education level. Better educated parents may
be more aware of the potential problems associated with excessive electronic
game playing and may also have the resources to offer their children other

leisure activities such as team sports

4.2 Location of discomfort related to activities

The locations of discomfort related to particular activities reported in this study
were consistent with prior child and adult study findings and were
biomechanically/physiologically reasonable. For example, neck discomfort
was mainly associated with using a computer at home, watching TV and
reading [8]. It is likely that the furniture utilised at home during these activities
was designed for adults and may have resulted in awkward postures of the
head and neck, contributing to the child’s discomfort [38]. Similarly, right
elbow/hand discomfort was mainly associated with writing [9, 39], and leg
discomfort was clearly related to vigorous physical activity, which is consistent

with the lack of leg involvement associated with the other activities.

4.3 Discomfort beliefs

In this study, there were children who indicated that they were unsure of the

reasons for their discomfort, regardless of the activity (See Table 3). Wall et

al. [32] also had a large proportion of children indicate that they did not know

what caused their back pain. This suggests that children’s beliefs about the
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causes of activity related discomfort may be immature. It may therefore be

possible to educate children about potential causes of discomfort.

The large number of ‘unclassifiable’ reasons for discomfort anytime and
related to vigorous physical activity reflected the children’s tendency to give
an example of a sport or activity that they partook in, rather than explaining
what aspect of the activity they thought caused the discomfort. It may be that
the children did not understand the question and it would require an interview
with the children to clarify this. However, they probably did understand the
guestion as the high frequency of unclassifiable answers was not seen in the
other activity categories. The inability to describe a cause again suggests an
immature understanding, which may be amenable to education. However
other reasons are possible, such as inadequate capturing of their beliefs in a

guestionnaire.

However children do hold causal beliefs and these should be considered

when designing any intervention.

‘Bad posture’ was one of the most commonly cited reasons for discomfort,
especially related to sedentary activities including using a computer, watching
TV, reading and writing. Previous research suggests that posture is a possible
risk factor for discomfort. Posture has been linked to neck pain [40-44] and
back pain [41]. Computer use in adolescents has been shown to alter habitual
sitting posture [45] and in the same cohort, computer use was linked to neck

pain [46]. Interventions for children can build on this belief as discussions
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about correct posture will have meaning for children as they see this as linked

to discomfort risk.

Doing ‘too much’ of a certain activity was another commonly given reason for
discomfort. This indicates that children understand the concept of limiting the
amount of time that they spend on an activity. However, doing 'too much’ was
only really perceived as important during writing and using a computer at
school, activities not of the child’s choosing. It may be that children do not
associate doing too much of a ‘fun’ activity with being harmful, or do not notice
the passing of time or the development of discomfort. It is not uncommon for
athletes to experience “flow” during an activity, which can result in being
totally absorbed in the activity, being unaware of their surrounds and feeling
neither fatigue nor discomfort [47]. Flow has also been observed in children
whilst participating in electronic games [48]. The perception of doing too much
of a single activity leading to discomfort is an accurate one. Longer hours of
computer use have been shown to be associated with discomfort in different
body parts [44, 49, 50]. Likewise, overuse injuries due to physical activity are
common and arise because of an increase in the duration of activity, amongst
other factors [51]. Again, building on the belief of doing ‘too much’ can aid
interventions for children, as it is obvious that many of them can already make

the association between discomfort and doing ‘too much'.

‘Staring’ could be considered a special case of ‘doing too much’. Staring was
mainly associated with computer use at school and home, and was given as a

reason when the discomfort reported was located in the eyes or the head. The
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consistency of this finding adds validity to our results. Eye discomfort is
commonly reported by adult computer users [44, 52] and has been reported in
5 year old children [53]. None of the children indicated that sitting too close to
the TV or computer monitor caused their discomfort. It therefore appears that
whilst children can identify ‘doing too much’ visual work is a risk, they may not

be aware of other possible causes of eye discomfort.

A number of children reported not moving or ‘stillness’ to be the reason for
their discomfort during using the computer at home, watching TV and
particularly during reading (See table 3). This is an interesting finding as
variation in posture is thought to be protective for musculoskeletal injuries [1,
54, 55]. Prevention interventions could therefore build on this developing

understanding of the importance of movement.

A small percentage of the children identified poor technique as being related
to discomfort during physical activity, music, and writing tasks, but the children
did not relate the importance of technique to other activities including
computer use. However, most children did not consider that the use of correct
or ‘safe’ techniques was an important factor in being able to perform a task
without discomfort. Therefore if children are taught how poor techniques can
lead to discomfort this may help them better understand the importance of

safe techniques in preventing discomfort.

The categories ‘working physically hard’, ‘inappropriate preparation’ and

‘particular incident’ were all related to vigorous physical activities, even when
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reported in the ‘anytime’ category. Vigorous physical activity resulted in the
greatest diversity of answers, indicating that the children may have more
knowledge in this area. Ninety one percent of children indicated that they
performed vigorous physical activity at least once a week. Nemeth et al. [35]
demonstrated that children trained in gymnastics could specify when
discomfort was related to working hard or when it indicated that something
was wrong and that they should stop. The children in the current study
appeared to be more knowledgeable about possible causes of discomfort
related to vigorous physical activities. This may reflect physical education
curriculums which include information about sporting injuries, or it may reflect
general public awareness of sports injuries from following popular spectator

sports.

The aim of this study was to describe children’s beliefs about why they
experience musculoskeletal discomfort, both in general and related to specific
activities. The evidence presented showed that children do have some beliefs
about discomfort and that these often align to current scientific thinking. The
evidence also showed that some children are unsure about the reasons for
discomfort. Together this evidence enhances our understanding of children’s
beliefs concerning activity related discomfort. This better understanding can
assist in the design of more effective prevention initiatives for activity related
musculoskeletal disorders and associated disability among children to reduce
the discomfort related disability experience in childhood and also later in

adulthood.
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4.4 Limitations

This study has identified the beliefs of some children related to various
activities, however a number of limitations should be considered when
interpreting the findings. The study collected information from a small sample
from one geographical area. How representative the beliefs reported here are
for children in other areas is not known. Data were collected only by
guestionnaire and more detailed understanding of children’s beliefs might
have been developed using interviews. As the children participating in the
study might not have been experiencing discomfort when they were filling in
the questionnaire there may have been a recall bias if the children were
unable to reliably remember associations between prior activity and

discomfort.

5. Conclusions

This study has explored the beliefs of children about the causes of general
and activity related discomfort. School aged children appear to be developing
beliefs and these are often aligned with current scientific knowledge about risk
factors. These developing beliefs should be used to inform and target

preventative health interventions to reduce discomfort related disability.
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Table 1. Frequency and usual duration of children’s activities (n)

Using a Using a Electronic TV Reading Writing Music Other Vigorous
computer at computer at games hand physical
school home intensive  activities
activities
Frequency
Didn't 1 5 39 0 40 35
1 x month 4 3 12 2 2 12
1 x week 14 8 17 7 7 14 21
2-3 x week 15 36 11 8 21 10 17 16 31
Daily 54 32 9 70 51 59 21 11 27
Usual duration
< 30 minutes 19 12 19 8 35 31 19 14 9
30-60 minutes 31 36 17 33 34 33 23 19 39
1-2 hours 8 22 9 26 11 9 3 17 25
2-5 hours 14 7 2 16 5 4 1 2 8

>5 hours 14 2 2 2 1 2 1 0
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Table 2. Number of complaints per body part attributed to a particular activity (n). * Stomach pain was only measured at anytime -

not during the particular activities.

Anytime  Using a Using a Electronic TV Reading Writing  Music  Other hand  Vigorous
computer computer at games intensive physical
at school home activities activities

Eyes 10 9 4 3 5 5 2 1 0 1
Head 31 6 4 S 8 5 6 S 1 S
Neck 26 8 13 6 12 13 8 4 5 5
Mid back 13 9 4 3 4 2 4 5 1 6
Low back 16 8 4 1 5 4 6 2 4 7
Left shoulder/arm 7 1 0 1 1 2 2 5 4 9
Left elbow/hand 7 5 2 2 1 1 4 6 5 8
Right shoulder/arm 14 2 0 1 2 1 4 7 5 9
Right elbow/hand 7 7 2 3 1 1 14 8 8 10
Legs 33 4 2 0 5 0 2 2 5 26
Stomach* 11
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Table 3. Children’s reasons for discomfort by category and activity (n)

Anytime Computer Computer Electronic TV Reading Writing Music  Other  Vigorous  Total

at school at home games . hanql physjgal

intensive  activities
activities

Bad posture 6 7 8 2 10 9 8 3 4 1 58

Technique 0 0 0 0 0 0 1 1 0 1

Stillness 0 0 1 0 1 3 0 0 0 0

Staring 3 5 4 2 1 1 1 0 0 0 17

Too much 7 8 4 3 3 2 12 5 3 5 52

Working physically hard 0 0 0 0 0 0 0 0 0 3

Inappropriate 1 0 0 0 0 0 0 0 4

preparation

Particular incident 8 0 0 4 12

Previous known 2 0 0 0 0 0 1 0 1 2 6

condition

Unclassifiable 27 1 3 0 1 0 1 1 4 10 48

Not sure 8 4 4 1 3 5 3 1 4 5 38




