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ABSTRACT

Aims: Our study has two aims. The first aim is to investigate the factors associated with musculoskeletal disorders and pain in adolescents; the
second aim is to identify adolescents with pain and limitation of movement and refer them to the appropriate specialist.

Method: The total number of students in the 5 selected schools was 3589. The sample size calculated with 95% confidence was 347. Our study is
cross-sectional and was conducted between September 2017 and June 2018 with a total of 525 students, using simple random sampling from 5
schools. A questionnaire form, an anthropometric measurement form and the Cornell Musculoskeletal Discomfort Questionnaire (CMDQ) for
students were used as data collection tools.

Results: 51,6% of the students were female and the mean age was 14.08 years. The mean age was min: 10.0, max: 18.0 and standard deviation:
2.124. The mean pain score and pain intensity in the neck, shoulder, back, waist and wrist were found to be higher in female students (p<0.05).
No association was found between exercise, long term use of technological devices and carrying a backpack, which are thought to be associated
with pain (p>0.05). However, with regard to BMI, it was found that overall mean scores and mean scores for feeling pain were significantly higher
in lean males than in normal/overweight or obese males (p<0.05).

Conclusion: It was found that girls reported more pain than boys, regular exercise, long-term use of technological devices, carrying a backpack
and body mass index were not associated with pain in girls.
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OZET

Amag: Caligmamizda iki amacimiz bulunmaktadir. Bu amaglardan birincisi ergenlik ¢agindaki dgrencilerde kas-iskelet sistemi rahatsizliklar ve
agrilar ile iliskili faktorleri incelemek; ikincisi ise agr1 ve hareket kisitliligi olan ergenleri belirleyerek ilgili uzmana yonlendirmektir.

Yontem: Segilen 5 okuldaki toplam 6grenci sayist 3589°dur. %95 giivenle hesaplanan 6rneklem biiyiikliigii 347’ dir. Calismamuz Kesitsel nitelikte
olup, Eyliil 2017-Haziran 2018 tarihleri arasinda bes okuldan basit rastgele 6rnekleme yoluyla toplam 525 6grenci ile yiirtitiilmiistiir. Veri toplama
araglar1 olarak Ogrenciler i¢in hazirlanan anket formu, antropometrik dl¢iim formu ve 6grenciler i¢in Cornell Musculoskeletal Discomfort
Questionnaire (CMDQ) kullanilmistir.

Bulgular: Ogrencilerin %51.6’s1 kadin ve yas ortalamalar1 14.08°dir. Yas ortalamasi min: 10.0, maks:18.0 ve standart sapma:2.124 olarak
belirlenmistir. Boyun, omuz, sirt, bel ve el bileginde ortalama agr1 skoru ve agr siddeti kiz 6grencilerde daha yiiksek bulunmustur (p<0.05). Agr
ile iligkili oldugu diisiiniilen egzersiz, uzun siireli teknolojik cihaz kullanimi ve sirt ¢antasi tagima arasinda iliski bulunamamustir (p>0.05). Ancak
BKI agisindan zayif erkeklerde genel puan ortalamalari ve agr1 hissetme puan ortalamalarmin normal/fazla kilolu veya obez erkeklere gére anlamli
derecede yiiksek oldugu bulunmustur (p<0.05).

Sonug¢: Kizlarin erkeklere gore daha fazla agr bildirdigi, diizenli spor yapma, teknolojik cihazlari uzun siireli kullanma, sirt ¢antasi tasima ve
viicut kitle indeksinin kizlarda agr ile iligkili olmadig1 bulunmustur.

Anahtar Kelimeler: Ergen; erken teshis; hemsirelik; kas-iskelet sistemi; agri

Introduction

Musculoskeletal disorders in adolescents is a condition that includes health problems such as the presence
of pain or discomfort in the musculoskeletal system, including muscles, spinal discs, tendons, bones, cartilage,
ligaments and nerves, and may occur chronically or in specific situations (Martins et al., 2020; Nazari, Beigi,
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Salesi, Cousins & Mokarami, 2020). Musculoskeletal disorders are among the most common causes of
disability and are also common in children and adolescents worldwide (D'Aversa, Bonetti, Gallotti & Maselli,
2021). Musculoskeletal pain is the third most common reason for visits to health care facilities in children,
after headache and abdominal pain, and has a prevalence of 5-32% in children and adolescents (lleez, 2016).
When analysing the aetiology in general, it is seen that it can be genetic or acquired (Martins et al., 2020 ),
and also other factors such as gender, family history, anthropometric measurements, spinal mobility and
flexibility, poor posture, physical and sports activities, smoking, psychosocial factors, sedentary lifestyle,
excessive use of computers (Ozdemir, Gengbas, Tosun, Bebis & Sinan, 2021). School furniture that is not
suitable for students' ergonomics, poor sitting posture or carrying heavy school bags (more than 10% of body
weight) (Rezapur-Shahkolai et al., 2021) may be effective. Childhood and adolescence are critical periods in
the development of the musculoskeletal system. As bones and muscles develop in the early stages of life,
physical problems during this period may be a precursor to irreversible disorders in adulthood (Pereira, Castro,
Bertoncello, Damido &Walsh, 2013). Studies also show that the prevalence of musculoskeletal pain increases
from adolescence to adulthood, and those who experience pain in childhood or adolescence are more likely to
experience pain in later adulthood (Prathivadi Bhayankaram, Lacey, Barnett, Jordan & Dunn, 2020).

The planning and implementation of screening programmes for musculoskeletal disorders can contribute
to early diagnosis, which can detect many previously undiagnosed orthopaedic abnormalities and improve
knowledge of their prevalence and patterns, as well as modify the natural course of the disease (Adegbehingbe
et al., 2009). According to the results of a study conducted by Zakeri et al. in Abadan in 2016, which aimed
to assess the prevalence of skeletal disorders in primary school students and was conducted on 383 students,
the prevalence of musculoskeletal disorders in schoolchildren was found to be high, and therefore a preschool
screening programme was recommended. In order to reduce musculoskeletal disorders in primary school
students, it was found that identifying and following up students in the early stages of disorders is a necessary
intervention. In addition to screening programs, it is recommended that students, families, teachers and
coaches be taught corrective training to reduce the prevalence of musculoskeletal disorders (Zakeri, Baraz,
Gheibizadeh, Nejad & Latifi, 2016). Considering all these reasons, it is of great importance for the protection
and improvement of health to detect pain as early as possible, eliminate the cause of pain, detect the
dimensions and risk factors of musculoskeletal pain at its onset, organise effective treatment and plan
interventions to prevent pain (Ozdemir et al., 2021; Rezapur-Shahkolai et al., 2021).

In this context, the present study on musculoskeletal disorders in adolescents has two aims. The first is to
investigate the factors associated with musculoskeletal function and pain in adolescents in schools, and the
second is to identify adolescents with pain and movement limitations and ensure that they are referred to the
appropriate specialist.

Method

Type of Study
This is a cross-sectional adolescent screening study.

Sample and Inclusion Criteria

The universe of the study consists of adolescent students attending official secondary schools in Serdivan
district, Sakarya province. In the study, 5 schools out of 17 schools in Serdivan district were selected as
samples. The total number of students in the 5 selected schools is 3589. The sample size calculated with 95%
confidence is 347. As the number of students whose families agreed to participate in the study and who
verbally agreed to participate in the study increased, a total of 525 students from 5 schools were included in
the study.
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A group of adolescents between the ages of 10 and 19 who volunteered to participate in the study and
whose parents signed the "parental consent form" participated in our study by sampling 525 students studying
in five different public schools in Serdivan district, Sakarya province. Those who refused to participate in the
study, those whose parents did not give permission, and those who had been diagnosed and treated for
musculoskeletal disorders in the previous 6 months were not included in the study.

Data Collection Instruments
A questionnaire form, an anthropometric measurement form and the Cornell Musculoskeletal Discomfort
Questionnaire (CMDQ) for students were used in the study.

Questionnaire Form

The questionnaire form was designed by the researcher. The questionnaire form assessed the socio-
demographic characteristics of the students, musculoskeletal disorders, inactivity and obesity liability of the
students (such as family diet, parental weight, child's exercise habits, backpack carrying habits, presence of
previous trauma, presence of spine disease in the family, presence of known spine disease, presence of
musculoskeletal discomfort and pain) (Giersbergen & Argon 2017; Demir et al., 2012).

Anthropometric Measurements Form

In the anthropometric measurements form, basic measurements such as body mass (kg), height (m) and
waist circumference (cm) were recorded and body mass index (BMI) was analysed. BMI (kg/m2) is calculated
by dividing body weight (kg) by height (m2) (Demir Pulat & Turgut, 2022). BMI is calculated differently in
children and adolescents than in adults, depending on age and sex. In our study, we used 2008 BMI percentile
values adapted to healthy Turkish children (Neyzi et al., 2008; Child and Teen BMI Categories, 2024). For
the assessment, adolescents with a BMI of 5 and below were defined as underweight, those in the 5-85th
percentile range as normal weight, those in the 85-95th percentile range as overweight, and those above the
95th percentile as obese (Child and Teen BMI Categories; Ece, 2021).

The Cornell Musculoskeletal Discomfort Questionnaire (CMDQ) for students

The Cornell Musculoskeletal Discomfort Questionnaire (CMDQ); was developed at the Cornell University
Human Factors and Ergonomics Laboratory (Ide & Giindiiz, 2021) by Professor Alan Hedge and colleagues
(1999) (Azma, Hosseini, Safarian & Abedi, 2015). This questionnaire classifies musculoskeletal disorders in
20 different body regions under three sections: frequency, severity and disability (limitation), and participants
are asked to mark the location of the pain on the body pain diagram (Alaca, Safran, Karamanlargil & Timucin,
2019).

This questionnaire, specifically adapted for students, was developed by Erding and Eksioglu in 2009. The
questionnaire assesses pain in 20 different regions under 3 headings: frequency, severity and disability. This
questionnaire developed by Erding and Eksioglu is a screening tool and is not intended for diagnostic purposes.
There are separate versions developed for male and female students (Student Specific Cornell Musculoskeletal
Discomfort Questionnaires (SS-CMDQ) Turkish, 2017). The student-specific version of the questionnaire was
used in our study. The questionnaire was scored separately for the frequency, severity, and prevention of pain
experienced in the past week (Erdinc, Hot & Ozkaya, 2011).For the frequency of pain, the responses were
scored out of 5 points (1=never, 2=once or twice, 3=three or four times, 4=at least once a day, 5=many times
a day) and each response was multiplied by 0, 1.5, 3.5, 5, and 10, respectively. For pain severity, answers
were multiplied by 1, 2, 3 on a 3-point scale (1= mild, 2= moderate, 3= severe). And for the prevention of
pain (limitation), the answers were multiplied by 1, 2 and 3 respectively out of 3 points (1=not at all,
2=somewhat, 3=significantly) (Student Specific Cornell Musculoskeletal Discomfort Questionnaires, 2023;
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Kurt et al., 2021). Responses were scored from 0-90 for each body region and it was found that the higher the
score, the more severe the musculoskeletal disorder (Kurt et al., 2021). One of the most commonly used
criteria for assessing the reliability of scales is Cronbach's alpha, which is a measure of internal consistency.
Calculations were made for the scale and the Cronbach's alpha value was calculated. The Cronbach's alpha
values for the reliability of the CDMQ scale were found to be: frequency of feeling pain 0.816; intensity of
pain 0.965; and rating of inhibition (limitation) 0.981. These values are generally higher than the acceptable
value of 0.70 (Nunnally, 1978).

Data Collection Process

The researchers were directed to the appropriate classes by the administrators of the schools where the
research was conducted. Students who had received permission from their families to participate in the study
and who volunteered to do so answered the questions on the survey form and their anthropometric
measurements were taken and recorded by the research nurse.

When measuring height, weight and waist circumference, care was taken to ensure the students' privacy.
Standard scales and rulers were used to measure the height and weight of the students. As the measurements
were taken in a classroom environment, all clothing was taken with the shirt, skirt or trousers of the school
uniform on, and only the shoes were removed. The waist circumference was measured in cm using a tape
measure. While the student was standing with her arms free at her sides, her feet touching each other and the
balance on each leg equal, the tape measure was measured so that it passed at the level of the navel (Mousa,
2012, Yosmaoglu, Baltact & Derman, 2010).

The surveys were evaluated by the researcher, students with pain were identified and listed, and the school
administration was informed to refer these students to a specialist. It was found that 102 out of 166 students
evaluated at Ziibeyde Hanim Middle School, 35 out of 51 students evaluated at Sakarya Anatolian High
School, 42 out of 47 students evaluated at Serdivan Anatolian Imam Hatip High School, 143 out of 218
students evaluated at Serdivan Farabi Vocational and Technical Anatolian High School, and 26 out of 44
students evaluated at 15 Temmuz Sehitler Science High School had musculoskeletal pain.

Data were analysed using IBM SPSS Statistics 23.0. Frequency distributions for categorical variables and
descriptive statistics for numerical variables (mean, standard deviation, minimum, maximum) were used to
evaluate the study data. When examining the difference between categorical variables with two groups, the
"significance test of the difference between two means™ (independent t-test) was used, and when there were
more than two groups, the "one-way analysis of variance” (ANOVA) was used.

Ethical Principles of Study

For the study, permission was obtained from Sakarya University Clinical Research Ethics Committee
(number 71522473/050.01.04/209 dated 3/11/2017). For the collection of research data, the necessary
permissions were obtained from Serdivan District Governorate, Serdivan District National Education
Directorate and the schools mentioned in the study. In addition, verbal and written consent was obtained from
the participating students and their families.

Results

Characteristics of the Total Population

A total of 51.6% of the students (n=525) participating in the study are female and the mean age is 14.08
years. The birth setting was hospital with a rate of 91.8% and the highest rate was vaginal birth with a rate of
55.6%. There was a relationship between the parents of 10.5% of the students.
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A total of 53.5% of the adolescents exercised regularly, 64.2% spent 1-2 hours per week using a computer,
18.8% spent 3-5 hours per week and 17.0% spent more than 5 hours per week using a computer. In terms of
rucksack carrying, 17.9% of students carried their rucksack on one shoulder, 81.9% carried it on both
shoulders and 0.2% carried a wheelie bag.

Obesity was diagnosed in 3.1% of mothers, 3.8% of fathers, 1.1% of both mothers and fathers and 1.9% of
siblings.

According to the results of the analysis, a total of 69.7% of the adolescents were of normal weight. Their
BMI (Body Mass Index) distributions are shown in Table 1.

Table 1. BMI distributions of the students according to their genders

Gender
Female Male Total
N % N % N %
Thin 34 12.5 29 11.4 63 12.0
BMI Normal Weight 189 69.7 177 69.7 366 69.7
Over weight/Obese 48 17.7 48 18.9 96 18.3
Total 271 100.0 254 100.0 525 100.0

BMI: (Body Mass Index)

In our study, we used BMI percentile values adapted to healthy Turkish children, which were carried out
by Neyzi and his colleagues in our country in 2008 (Neyzi et al., 2008). In their evaluation; BMI 5th percentile
and below was defined as underweight, 5-85th percentile range as normal weight, 85-95th percentile range as
overweight and 95th percentile and above as obese (Child and Teen BMI Categories, 2024; Saner et al., 2010).

Musculoskeletal Pain Findings
A total of 40.39% (n=212) reported pain, while 59.61% (n=313) reported no pain. When examining the

pain areas of the students who reported pain, 24.1% of the students had pain in the neck and shoulder, 20.3%
in the back, 14.1% in the waist-hip, 7.1% in the knee and 19.3% in the foot-ankle. The results also show that
35.6% of students consulted a doctor because of pain that occurred when they moved.

When the regions of pain were analysed according to gender, there was no statistically significant
difference between the sexes in the mean scores for the upper arm, forearm, hip, thigh, knee, lower leg and
foot regions (p>0.05). The average scores for the shoulder, back, waist and wrist were higher for girls than for
boys, which was statistically significant (p<0.05).

As shown in Table 2, the mean pain perception was 9.32 in girls and 5.89 in boys; the mean pain intensity
was 4.58 in girls and 3.13 in boys; the mean inhibition was 4.51 in girls and 3.11 in boys; and the total scale
score was 18.40 in girls and 12.12 in boys. Girls had statistically significant higher mean scores than boys for
pain perception, pain severity, limitation and overall (Table 2).

Table 2. Mean scores from the CMDQ scale

Female Male General
Mean S.D. Mean S.D. Mean S.D.
Feeling the pain 9.32 12.521 5.89 11.524 7.66 12.159
Severity of the pain 4.58 4.783 3.13 4.712 3.88 4.800
Limitation 451 4.666 3.11 4.640 3.83 4.701
General Score 18.40 21.138 12.12 19.712 15.36 20.681
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A total of 53.5% of the participants exercised regularly, and the proportion of those who reported their
exercise frequency as 1-2 hours per week was 34.3%. According to the results of the independent samples t-
test; there was no statistically significant difference between the mean scores of pain perception, pain severity,
limitation and overall score between girls and boys in terms of their weekly exercise performance (p>0.05).

Examining the findings related to the use of technological goods such as computers, tablets, etc. and their
effects on pain, it was found that 64.2% of the students spent approximately 1-2 hours, 18.8% spent 3-5 hours
and 17.0% spent more than 5 hours per week using computers. The results of the ANOVA test showed that
there was no statistically significant difference between the level of long-term use of technological devices
and the average scores of pain sensation, pain severity, limitation and general scores for boys and girls
(p>0.05). According to the results of a study conducted by Skemiene and colleagues in Lithuania in 2012, it
was found that musculoskeletal pain in adolescents aged 13-18 years was associated with computer use and
duration. (Skemiene et al., 2012). An epidemiological study by Silva and colleagues found that 31.8% of
adolescents who used computers had at least one musculoskeletal pain symptom (Silva et al., 2016,
Scarabottolo et al., 2017). Neck and shoulder pain increased in parallel with the increase in computer use,
internet use, digital games and mobile phone use. The risk of neck and shoulder pain increased when computer
use was 2-3 hours or more per day, and the risk of back pain increased when computer use and digital game
playing exceeded 5 hours per day (Hakala, Rimpela, Saarni & Salminen, 2006). A study conducted in Turkey
in 2008 by Kuzu and colleagues found that computer and internet use caused physiological and psychological
problems such as eye strain.

A study conducted in Tiirkiye by Kuzu and colleagues in 2008 found that computer and internet use caused
physiological and psychological problems such as eye strain/red eyes, back/neck pain, headaches, joint/muscle
pain, fatigue, insomnia, tension, stress, weight gain and eating problems, and that these problems increased
with the duration of internet and computer use (Kuzu et al., 2008, Akbulut 2013, Arslan et al., 2014). In the
studies reviewed, it was concluded that the duration and frequency of use of technological devices causes pain
to individuals at different rates and in different parts of the body. It was observed that the adolescents
participating in our study did not use technological devices for more than 2 hours, and the comparison was
made according to this result.

When the states of carrying a backpack and feeling pain were examined, it was found that a total of 17.9%
of the students carried their backpacks on one shoulder, 81.9% carried them on both shoulders and 0.2%
carried wheelie bags. Independent samples t-test showed that there was no statistically significant difference
between backpack carrying status and pain sensation, pain severity, limitation and general mean scores of girls
and boys (p>0.05).

Table 3. Statistical significance of CMDQ scale and subgroup scores according to BMI status

Female Male
Mean S.D. F p Mean S.D. F p

Thin 6.51 6.922 11.91 20.882

Feeling the pain  Normal 9.53 13.369 1.076  0.342 5.00 9.343  4.644 0.010
Overweight / Obese 10.45 12.036 5.50 10.136
Thin 4.32 4.897 4.38 5.039

Severity of pain  Normal 4.63 4.960 0.062 0.939 2.91 4228 1.216 0.298
Overweight / Obese 4.54 4.010 3.17 6.026
Thin 4.24 4,729 4,52 5.145

Limitation Normal 4.48 4.750 0.149 0.862 2.88 4147 1567 0.211
Overweight / Obese 4.79 4.356 3.10 5.854
Thin 15.07 15.595 20.81 29.634

General score Normal 18.65 22.429 0.535 0.586 10.79 16.855 3.288 0.039
Overweight / Obese 19.78 19.326 11.77 21.243
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In the analysis of BMI and pain status, it was found that there was no statistically significant difference
between the BMI status of both sexes in terms of pain sensation, pain severity, limitation and general mean
scores of girls and pain severity and limitation mean scores of boys (p>0.05), but there was a statistically
significant difference between the BMI status in terms of sub-dimensions of pain sensation and general mean
scores of boys (p<0.05). According to this finding, pain perception and general mean scores were significantly
higher in thin boys than in normal or overweight/obese boys (Table 3).

Discussion

As adolescence is an important milestone in growth and development, it is also a critical period for
musculoskeletal disorders (Martinez-Romero, Cejudo & Sainz de Baranda, 2022). Musculoskeletal pain is
generally more common in female students than in male students, and childhood pain can persist into
adulthood. For example, back and lower back pain is more common in 14-year-old girls than boys in the same
population (Salim & Vishal, 2021). A study of high school students in Scotland found that girls reported
significantly more headaches and shoulder and neck pain than boys after prolonged computer use (Nazari et
al., 2020; Alexander and Currie, 2004). According to the results of another study by Akturk and colleagues
(2019), it was found out that more than half of the students (57.3%) had musculoskeletal disorders in one or
more parts of their body and the majority of these students (52.2%) consisted of girls (Aktiirk, Biiyiikaver &
Aktiirk, 2019). It has been proven in studies that musculoskeletal disorders differ significantly according to
gender and in our study, the pain regions were investigated according to gender. The results showed that there
was no statistically significant difference between genders in terms of mean scores in the upper arm, forearm,
hip, thigh, knee, lower leg and foot regions (p>0.05). However, the mean pain scores in the neck, shoulder,
back, waist and wrist regions were statistically significantly higher in female students than male students
(p<0.05). In this respect, the results of the relevant literature and the results of our study are similar. It is
stated that the reason for this finding is that girls are more sedentary than boys and have an underdeveloped
musculoskeletal system (Zakeri et al., 2016).

Vitta et al. conducted a study in 2021 to determine the factors associated with the frequency and severity
of low back pain in high school students. According to the findings, the majority of students suffering from
back pain are female students and the severity of pain is reported to be higher in female students aged 14-18
years. (Vitta et al., 2021).

Malmborg et al. (2022) found that the prevalence of musculoskeletal pain and the rate of reporting pain in
more than one part of the body was higher in girls than in boys during the period from 14 to 16 years of age.
(Malmborg, Bremander, Bergman, Haglund & Olsson, 2022). Another study found that the severity of pain
was higher in female adolescents than in males (Toghroli et al., 2021). Similarly, our study found that the
mean scores for pain perception, pain severity, limitation and overall scores were statistically significantly
higher in female students compared to male students (p<0.05).

Based on the results of a study by Cankurtaran et al. (2021), a total of 1000 healthy students were examined
and a significant correlation was found between neck pain and the use of computers to play games was found
to be 86.96 + 67.30 min, for tablet it is 65.18 £ 55.99 min, for phone it is 75.88 & 70.78min. In addition, there
was a statistically significant relationship between game addiction on digital devices and pain in the wrists,
back and lower back (Cankurtaran et al., 2022).

A study by Nastri et al. (2021) concluded that the use of digital media (computers, internet, electronic
devices and mobile phones) was a risk factor for musculoskeletal pain in healthy and obese adolescents (Nastri
et al., 2021). It is thought that the lack of a significant association with the presence of pain is due to the fact
that 64.2% of the adolescents in our study did not spend more than 2 hours a day in front of a computer.
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Daily computer use of 2 hours or more increases the risk of pain in most anatomical regions (Hakala et al.,
2012). Bilgin and Kutsal also emphasised in their study that musculoskeletal symptoms, which can range from
moderate to severe in daily life, are usually caused by sitting in front of the computer for more than 2 hours.
This information supports the lack of difference in our study in terms of the relationship between the duration
of technological device use and the gradual increase in time (Bilgin & Kutsal 2017).

The difference between the relevant literature and our findings is due to the fact that more than half of the
adolescents participating in our study did not spend more than two hours per day using computers. In the study
conducted by Khan et al., it was expressed that the threshold for neck and shoulders was more than 2-3 hours
of computer use per day and for lower back pain it was more than 5 hours. This information supports the lack
of significant difference in our study (Khan, Shahid, Nasir, Karamat & Abdullah, 2021).Students carry
backpacks to carry their books and other educational materials. Several studies have shown that backpack
carrying affects the musculoskeletal system and posture in children and adolescents. In a systematic review
aimed at investigating the relationship between backpack carrying and musculoskeletal pain and posture in
Iranian students, it was found that backpack carrying, duration of carrying, type of backpack and weight had
a significant effect on back, wrist, shoulder, upper back and neck pain in general (Sheikhhoseini, Sayyadi &
Piri, 2021). In another study by Khawar et al. (2021), it was clearly expressed that the fact that most of the
students had reported musculoskeletal pain due to school bag carrying was an indicator of the effect of
ergonomically incompatible school bag carrying or inappropriate use of school bags on the early development
of musculoskeletal pain and disorders (Khawar et al., 2021).

Toghroli et al. (2021) pointed out the statistically significant positive correlation between backpack
carrying pain and the prevalence of musculoskeletal disorders in most male and female adolescents (Toghroli
et al., 2021). In our study, no significant difference was found between backpack carrying status and
musculoskeletal pain (p>0.05).When comparing the results of the literature and our study, it was found that
the majority (81.9%) of the adolescent students participating in our study carried their backpacks on both
shoulders. In this regard, it has been suggested that the way students carry their backpacks is an effective
factor in reducing musculoskeletal pain.Health recommendations on backpack carrying styles have been made
by Nemours Kids Health and it has been emphasised that backpacks should be carried on both shoulders
(Backpack Basics, 2023).

Limitations

Students were not classified according to whether or not they were preparing for university exams. Exam
stress, excessive sitting, staying in the same position for a long time, and intensive question solving may cause
increased pain in high school students and especially in senior students. Further studies investigating these
variables should also be carried out. In addition, students' absences from school during the data collection
period due to illnesses such as flu or school exams were not taken into account, and only students who attended
school during the period were included in the study.

Implications for Practice

The incidence of pain problems in children and adolescents has increased over the last 20 years and is now
considered an important public health problem. In this context, it is important to identify pain at an early stage
and to direct treatment through screening programmes implemented by school nurses.

Conclusions

Children and adolescents most often experience recurrent or chronic pain conditions such as headache,
abdominal pain or musculoskeletal pain. According to the results of our study; it was found that girls reported
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more pain than boys, regular exercise, long-term use of technological devices, carrying a backpack and body
mass index were not associated with pain in girls. The pain experienced affects the daily and social lives of
children and adolescents. In this context;

e Itis clear that there is a need for preventive programmes involving parents, school nurses and
teachers.

e  Students with musculoskeletal problems should be identified as early as possible through screening
programmes in schools and referred to health services for appropriate treatment. In this context, it is
considered appropriate to assign school nurses to schools and areas where an institutional approach to
adolescent health problems can be provided.

e Itisthought that it would be beneficial to conduct awareness studies among adolescents within the
school health framework, as well as early diagnosis and screening programmes for adolescents who
experience intense and severe pain and limited movement due to activities.

e Inaddition, this study did not differentiate between students according to their preparation period for
central exams. In high school students, especially in the final year, exam stress, excessive sitting, staying in
the same position and intensive problem solving may increase pain. Studies investigating these variables
should also be carried out.
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