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Abstract

Purpose To determine the correlation between musculoskeletal system disorders and the physical activity levels of adolescents.
Methods A total of 417 high school students were included in this cross-sectional study. To explain the musculoskeletal pain and
physical activity, a self-administered questionnaire which included the Nordic International Physical Activity Questionnaire
Short Form (IPAQ-SF) was distributed.

Results The standardised Nordic musculoskeletal questionnaire showed that 57.3% of the students reported having musculo-
skeletal disorders in one or more body parts, and 52.2% of them consisted of girls. The mean weekly energy consumption as
linked to the physical activity of the participants was found to be 2534.58 (£ 2371.31) metabolic equivalent task (MET/wk):
45.8% of the individuals exhibited low levels of activity. A statistically significant relationship was found between experiencing
upper/low back pain and the participants’ low physical activity levels.

Conclusions The current study has shown that the prevalence of MSDs was high among high school students, with a correlation
being found between low physical activity and back pain. Physical activity levels should hence be considered when evaluating

adolescents with musculoskeletal disorders.
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Introduction

Musculoskeletal pain has been reported as a problem among
adolescents (Sundblad et al. 2008). Recent reports have found
a strong correlation between the amount of physical activity
and health in grown-up individuals. Musculoskeletal system
diseases (MSDs) represent one of the most significant health
problems seen also in working populations worldwide
(Ozcan et al. 2007). As the leading cause of pain and loss
of function, such MSDs cause different levels of disruption
to individuals’ quality of life (Yilmaz et al. 2006).

It is assumed that the causes of musculoskeletal complaints
are multifactorial (Huang et al. 2002; Andersen et al. 2003).
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Occupational factors such as prolonged static muscle load and
repetitive work (Bernard 1997; Ariens et al. 2000; Palmer and
Smedley 2007) may be a source for pain development. Gender
and physical activity are also factors that may be associated
with musculoskeletal pain.

Physical activity is defined as all bodily motions that result
from energy expenditure (Pate et al. 1995). Physical inactivity
is closely related to an increased risk of cardiovascular dis-
ease, diabetes mellitus, osteoporosis, and certain types of can-
cer (Hardman 2001; Anderson 2000; Duppe et al. 1997).
Furthermore, it is reported that physical inactivity during
growth might lead to impaired health later in life (Barnekow
etal. 1998). In Turkey, adolescents today are considerably less
physically active compared with adolescents a decade ago.
The majority of adolescents prefer to watch television and/or
use the computer instead of participating in sports or physical
activities. It may therefore be important to identify possible
risk factors among adolescents in order to prevent the devel-
opment of musculoskeletal pain later in life. Inconsistent re-
sults can be seen in the literature with regard to the correlation
between physical activity and MSDs, which means that there
is no consensus on this subject (Barnekow et al. 2007; Holth et
al. 2008; Briggs et al. 2009).
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The aim of the present study is therefore to determine the
correlation between musculoskeletal system disorders and the
physical activity levels in high school students. Based on these
aspects, another aim was to compare gender, body mass index,
and academic year of the students, which may have an effect
on musculoskeletal pain.

Materials and methods

This cross-sectional study was conducted in a high school in
Malatya, Turkey...during November 2017. The study partici-
pants comprised 467 high school students. The exclusion
criteria for the study were a history of any injury or trauma to
any body part, spinal deformities, metabolic or connective tis-
sue diseases, any surgical intervention, and severe physical dis-
ability causing pain. The study was approved by the Scientific
Research and Ethical Committee of Inénii University.

A self-administered questionnaire was distributed to the
participating students during school hours. The instructions
for the questionnaire were explained by one of the authors
as well as the data collector, who was well informed regarding
all the parts of the questionnaire. The questionnaire was divid-
ed into three sections.

First, the questionnaire asked about the participants’ demo-
graphic characteristics, for example, their age, gender, weight,
height, and year of study.

Second, the questionnaire featured the standardised Nordic
musculoskeletal questionnaire. This questionnaire includes an
image of the human body, viewed from the back, which is
divided into the nine anatomical regions that are usually af-
fected by MSDs (Kuorinka et al. 1987). This questionnaire,
which has previously been validated in Turkish (Kahraman et
al. 2016), is a binary response questionnaire, with ‘yes’ and
‘no’ indicating the presence or absence respectively of MSDs.
The participants were asked to indicate whether they had ex-
perienced an episode of pain/discomfort in any of the body
parts mentioned in the questionnaire (i.e., the neck, shoulders,
elbows, wrists and hands, upper back, lower back, hips, knees,
ankles, and feet) during the past 12 months (period preva-
lence) and the past 7 days (point prevalence). Information
regarding the severity of the musculoskeletal symptoms
(MSSs) experienced during the past 12 months (if those
MSSs affected their normal daily activities) was also obtained.

The third part of the utilised questionnaire comprised the
International Physical Activity Questionnaire Short Form
(IPAQ-SF), which was used to determine the participants’
level of physical activity (Craig et al. 2003). It consists of four
questions that ask participants to recall aspects of their phys-
ical activity over the previous 7 days. The Turkish validity and
reliability of the IPAQ-SF have previously been confirmed
(Saglam et al. 2010). The data obtained from the IPAQ-SF
were summarised according to the physical activities recorded
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(walking, moderate and vigorous/intense activities) and the
estimated time spent sitting down per week. Both the short-
and long-form data were then used to estimate the partici-
pants’ total weekly physical activity by weighting the reported
minutes per week spent on each activity category by the met-
abolic equivalent task (MET) energy expenditure estimate
assigned to each category of activity.

Statistical analysis

All statistical analyses were performed using SPSS version
17.0 for Windows. Descriptive statistics were presented based
on means and standard deviation (SD). To compare the phys-
ical activity levels of those with musculoskeletal system
symptoms and those without such symptoms, chi-square test
was used for the categorical variables, while the independent
samples #-test was used for the quantitative variables. A binary
logistic regression analysis (stepwise selection) was per-
formed in order to investigate the other factors that might
affect MSSs. Statistical significance was defined as a P value
<0.05 (Lang and Altman 2013).

Results

Out of 467 students recruited, 50 did not meet the inclusion
criteria. A total of 417 students, 50.4% females and 49.6%
males, were enrolled in the study. Mean age was 16.09
(£ 0.9) years. The demographic data of the students are pre-
sented in Table 1.

The rate of those who complained of pain in the last year in
any part of the body was 57.3%, and 52.2% of them consisted
of girls. We found that the rate for those who reported
experiencing upper back pain during any period of their lives
was 29.7%, with the rates for neck pain and low back pain
being 28.8% and 26.9% respectively. Investigating the 12-
month prevalence of MSSs indicated the upper back to be
the most common site of such symptoms, followed by the
neck and the lower back (Table 2). A similar number of fe-
males and males reported back pain (Table 3). The data
concerning the frequency with which the participants experi-
enced these pains (often, rare, continuous) are presented in
Table 2.

The mean weekly energy consumption as linked to the
physical activity of the participants was found to be 2534.58
(¥2371.31) MET-min/wk. When the individual cases were
classified according to their physical activity level, 32.4% of
participants exhibited a sufficient level of activity, while
45.8% exhibited low levels of activity, and 21.8% were found
to engage in the least amount of physical activity possible (i.e.,
inactive). The time spent by students sitting around in a day
was calculated as approximately 7 h (Table 1). When



J Public Health: From Theory to Practice (2019) 27:49-56

51

Table 1  Demographic characteristics
Characteristics N %o Mean = SD
Age 16.09 (£ 0.9)
BMI 20.49 (£2.9)
Gender
Female 210 50.4
Male 207 49.6
Academic year
First 134 32.1
Second 123 29.5
Third 135 324
Fourth 25 6
Physical activity level
Sufficient 135 324
Low 191 45.8
Least 91 21.8
Weekly energy expenditure estimate (MET- 2534.58 (£2371.31)
mn/week)

Sitting period (minutes/day)

424.93 (£280.96)

compared with the level of physical activity, sitting hours, and
gender, it was observed that males had more intense activity
and there was a significant difference between males and fe-
males (p =0.001) (Fig. 1). No relationship was found between
academic year and physical activity level (p =0.87).

When the evaluations made for the lifetime, last 12 months,
the last month and the day of assessment were compared with
the presence of MSSs, a statistically significant difference was
found between experiencing lifetime and last year upper/low
back pain and the participants’ physical activity levels and
sitting time a day (p =0.02, p =0.009).

However, no difference was found between experiencing
pain during the last year/month and on the day of assessment
and physical activity. There was also no statistically signifi-
cant relationship observed between experiencing pain in other
regions of the body and physical activity levels (Table 4).

‘When the other factors that may affect upper/low back pain
were assessed, we saw that there is no significant correlation
between the other factors (gender, BMI, academic year, and
age of the participants) and upper/low back pain (Table 5).

Discussion

This study showed that the lifetime, 12-month, and daily prev-
alence rates of MSD among high school students were high.
The most common musculoskeletal system pain came from
the spine (neck, upper back, lower back). A correlation was
found between upper/low back pain and physical inactivity.
The frequency of MSDs and other subjective health com-
plaints seems to increase in adolescents (Alricsson et al. 2006;
Hanvold et al. 2010). Our study showed that more than 57%

Table 2 Prevalence, duration, location, and frequency of musculoskeletal symptoms
Lifetime (%) 12 months (%) 1 month (%) Point (%) Continuous (%) Often (%) Rarely (%)

Neck 28.8 19.7 17.0 10.8 4.1 10.8 13.9
Shoulder 17.5 11.8 10.1 6.7 22 6.5 8.6
Upper back 29.7 16.5 15.3 9.1 43 8.9 12.9
Elbow 2.9 1.7 1.4 1.2 0.01 0.5 2.4
Wrist/hand 11.0 1.4 4.6 22 0.5 43 6.5
Lower back 26.9 16.3 13.2 8.4 4.1 8.6 11.0
Hip/leg 5.5 13.8 34 1.9 1.2 1.7 2.6
Knee 17 13.2 9.4 5.3 34 6.5 6.7
Ankle/ft 15.8 10.3 7.7 53 1.9 7.7 7.4

Point: the day the assessment was performed
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Table 3 Students who reported body pain during the last 1 year
Location Female: n (%) Male: n (%) P-value
Upper back 33(15) 42 (20) ns
Neck 37.(17) 34 (16) ns
Low back 35(16) 33 (15) ns
Knee 31 (14) 24 (11) ns
Shoulder 30 (14) 19 9) ns
Ankle 24 (11) 19 (9) ns

Hip 5(12) 11 (5) ns
Elbow 3(D) 4 (4) ns

ns = not significant

of students complained of musculoskeletal pain during the
past year. Hence, neither age nor academic grade of the stu-
dent had a significant influence on the pain. Fifty-two percent
of the students that complained of musculoskeletal pain in the
past year were girls. Interestingly, others have also shown that
females regardless of age have significantly more back pain
than males (Barnekow et al. 1998; Sallis 1993; Brattberg
1994; Undén and Elofsson 2001). Myrtveit et al. reported that
neck and shoulder pain were common in adolescent girls
(Myrtveit et al. 2014). Alricson et al. also showed that high
school girls had worse general health profiles (Alricsson et al.
2006). In accordance with the literature, musculoskeletal pain,
especially neck, low back, and shoulder pain, is frequently
higher among girls. It is possible that the difference in pain
reporting between male and female is due to the fact that
females are more sensitive to pain and reporting it more easily

than men. Furthermore, understanding how “pain feels” can
be different between males and females (Cho et al. 2003).

We observed in our study that high school students did not
have enough physical activity. The mean weekly energy con-
sumption linked to physical activity as calculated according to
the IPAQ was found to be 1543 (+ 1949) MET-min/week in
our study. Thirty-three percent of students had sufficient levels
of activity, 46% exhibited low levels, and 22% were inactive.
Also, female students had lower physical activity levels when
compared to male students.

General epidemiological findings showed a difference in
gender regarding physical activity. Boys are more active than
girls. Usually, physical activity declines with increasing age,
with males declining around 3% per year whereas females
decline about 7% per year (Brattberg 1994; Undén and
Elofsson 2001; Myrtveit et al. 2014; Cho et al. 2003;
Mechelen et al. 2000). This suggests that lack of physical
activity in youth and specifically in women can lead to in-
creased obesity risk (Sallis 1993). In our study, the BMIs of
the students were generally within normal limits. However, as
one of the limitations of the study, students were assessed
cross-sectionally, and it was necessary to follow participants
in order to observe the effects of sedentary lifestyles on the
BMIL.

In our study, we found a correlation between upper and
lower back pain, and low levels of physical activity. This
suggests that minimal physical activity may result in numer-
ous musculoskeletal system problems. Furthermore, low
levels of physical activity in combination with long durations
of inappropriate postures, can lead to pain in spinal region.
Inappropriate posture due to computer or screen-based

Fig. 1 * Comparison of the levels
of physical activity and sitting 1207
hours between males and females
(p=0.001)

Count
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Table 4 Impact of physical activity on symptoms, 12 months or 1 month previously, and point

Physical activity

Least Low Sufficient P
N % N % N %

Neck' 0.81
Yes 17 20.7 36 439 29 21.5
No 74 22.1 155 46.3 106 78.5

Neck? 0.95
Yes 15 16.5 32 16.8 24 33.8
No 76 83.5 159 45.1 111 82.2

Neck® 0.68
Yes 11 12.1 22 11.5 12 26.7
No 80 87.9 169 88.5 123 33.1

Shoulder’ 0.27
Yes 13 14.3 25 13.1 11 8.1
No 78 85.7 166 86.9 124 91.9

Shoulder® 0.66
Yes 10 11.0 21 11.0 11 8.1
No 81 89.0 170 89.0 124 91.9

Shoulder’® 0.63
Yes 8 8.8 11 5.8 9 6.7
No 83 91.2 180 94.2 126 93.3

Upper back' 0.04"
Yes 22 24.2 25 13.1 28 20.7
No 69 75.8 166 86.9 107 79.3

Upper back® 0.25
Yes 20 22.0 27 14.1 24 17.8
No 71 78.0 164 859 111 82.2

Upper back® 0.32
Yes 10 11.0 16 6.8 15 11.1
No 81 89.0 178 93.2 120 88.9

Elbow' 0.65
Yes 2 22 2 1.0 3 22
No 89 97.8 189 99.0 132 97.8

Elbow? 0.19
Yes 2 22 2 1.0 2 23.1
No 89 97.8 189 99.0 133 11.3

Elbow® 0.45
Yes 2 22 1 0.5 2 1.5
No 89 97.8 190 99.5 133 98.5

Wrist/hand' 0.65
Yes 2 22 2 1.0 3 22
No 89 97.8 189 99.0 132 97.8

Wrist/hand® 0.74
Yes 2 22 2 1.0 2 1.5
No 89 97.8 189 99.0 133 98.5

Wrist/hand® 0.45
Yes 2 22 1 0.5 2 1.5
No 89 97.8 190 99.5 133 98.5

Lower back' 0.01"
Yes 36 39.6 48 25.1 31 23.0
No 55 60.4 143 749 104 77.0

Lower back® 0.45
Yes 13 14.3 21 11.0 21 15.6
No 78 85.7 170 89.0 114 84.4

Lower back® 0.19
Yes 9 99 11 5.8 15 11.1
No 82 90.1 180 94.2 120 88.9

Hip/leg' 0.28
Yes 2 22 6 3.1 8 59
No 89 97.8 185 96.9 127 94.1

Hip/leg’ 0.63
Yes 2 22 6 3.1 6 44
No 89 97.8 185 96.9 129 95.6

Hip/leg® 0.18
Yes 1 1.1 2 1.0 5 3.7
No 90 98.9 189 99.0 130 96.3

Knee' 0.81
Yes 13 14.3 23 12.0 19 14.1
No 78 85.7 168 88.0 116 859

Knee? 0.25
Yes 6 6.6 16 8.4 17 12.6
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Table 4 (continued)

Physical activity

Least Low Sufficient P
N % N % N %
No 85 93.4 175 91.6 118 87.4
Knee® 0.06
Yes 4 44 6 3.1 12 8.9
No 87 95.6 185 96.9 123 91.1
Ankle/ft! 0.85
Yes 8 3.8 20 105 15 11.1
No 83 91.2 171 89.5 120 88.9
Ankle/f 0.50
Yes 5 55 14 73 13 9.6
No 86 94.5 177 9.7 122 90.4
Ankle/f? 0.67
Yes 4 44 9 4.7 9 6.7
No 87 95.6 182 95.3 126 93.3

1: 12 months previously; 2: 1 month previously; 3: The day the assessment was performed

Statistically significant: * p <0.05; ** p < 0.01

activities increases the risk of poor posture and neck/back
pain. Previously, reports have shown that static computer
work is an independent risk factor for adolescent musculoskel-
etal pain (Hakala et al. 2006). Also computer-based games are
playing an important role in the development of inappropriate
posture leading to musculoskeletal pain in adolescents.
Furthermore, insufficient recovery after local muscle fatigue
related to static work and repetitive movements could be a
possible cause of musculoskeletal pain (Sjogaard et al. 2000).

Sufficient physical activity will lead to reduced pain,
strengthened weak muscles, and decreased mechanical load
on vertebral structures, and help with posture (Jackson and
Brown 1983). Moreover, active and passive exercises increase
blood circulation, reduce muscle tensio, and preserve joint
movement, which will lead to reduction in pain. Previously,
studies have shown that strengthening and stretching exercises
can ensure the amelioration of function and reduce non-
specific spinal pain (Hayden et al. 2005; Ardi¢ 2014). Kocur
et al. reported that a 12-week Nordic walking training routine
improved participants’ shoulder mobility and reduced the ten-
derness in their middle trapezius, infraspinatus, and latissimus

dorsi (Kocur et al. 2017). Pesco et al. noted that daily active
exercises to correct poor posture are crucial to reducing upper
back and neck pain. (Pesco et al. 2006). Furthermore, Crow et
al. reported that isolated muscle training has a positive effect
on lower back pain (Crow et al. 2011). The outcomes of our
study are similar with the literature.

A study conducted in Norway showed that children who
walk to school have less lower back pain than children that go
to school by car or public transportation (Sjolie 2004). In our
study, we found that most of the students were sitting for
approximately 7 h, since most of them went to school by car
or public transportation. Our regression analysis revealed a
significant relationship between back pain and prolonged sit-
ting posture.

There are many studies discussing back pain in adoles-
cents. To the best of our knowledge, ours is the first study to
evaluate the relationship of physical activity and musculoskel-
etal disorders by using the Nordic questionnaire among ado-
lescents in Turkey. Epidemiological studies have shown that
20—60% of subjects with an age between 16 and 20 years
have a history of back pain (Smedbréten et al. 1998; Kujala

Table 5 Regression analysis of the relationship between back pain and other factors

Upper back pain Low back pain

OR CI 95% P OR C195% P
Age 14 0.58-5.75 0.34 1.4 0.38-5.75 0.56
Gender .8 0.78-1.24 0.48 14 0.88-2.26 0.14
BMI (kg/m?) 9 0.89-1.02 0.65 9 0.92-1.07 0.88
Academic year i 0.19-3.22 0.74 7 0.17-2.86 0.62
Physical activity level i 0.53-0.98 0.040" i 0.52-0.99 0.045"

#* . . . .
statistically significant
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et al. 1999; Cho et al. 2003). In our study, 35% of the
females and 33% of the males had back pains. Hence, low
physical activity was negatively correlated with back pain.
Moreover, our results are in agreement with previously
published studies.

Limitations

It must be noted that the results of this study are limited due to
the use of a self-reported questionnaire, which might be af-
fected by both the subject status of the participants and recall
bias. Further, the majority of participants had a normal BMI,
while there was an unequal number of male and female par-
ticipants. Additionally, the study did not assess the personal,
psychosocial and ergonomic risk factors that have previously
been reported to increase musculoskeletal system pain.

Conclusion

The results showed a relationship between high prevalence of
musculoskeletal symptoms and low physical activity levels in
this adolescent population. Physical activity levels should be
considered when evaluating young people with musculoskel-
etal disorders. Thus, to prevent chronic diseases, it is impor-
tant to provide physical activity at school as well as during
leisure time.
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