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Introduction: Musculoskeletal Disorders (MDs) largely contribute to occupational diseases in the
workplace. Prevention from these disorders requires their evaluation in different occupations. This
study aimed to compare the MDs of the neck between the teachers of Physical Education (PE) and
those of the other majors in the high schools of Tehran City, Iran.
Methods: The study sample included 180 teachers of mathematics, PE, and the religion and
lifestyle in the high schools of Tehran (with the Mean±SD age of 42.11±6.65 years, and the
Mean±SD weight of 72.28±12.98 kg). The participants were selected from 19 districts of the
Tehran Departments of Education using multistage cluster sampling. The standard Nordic
questionnaire was administered to investigate MDs among the teachers. The obtained data
were analyzed with the Chi-square test to compare the MDs of the neck between the three
groups of teachers.
Results: A significant relationship was observed between the neck problems of the female
(P=0.016) and male (P=0.017) PE teachers and the other teachers. Moreover, the neck problems
were associated with the teaching experience (P=0.024) and teaching major (P=0.004).
Conclusion: Based on the results, it seems that regular exercise can reduce the developing risk
of MDs in the neck. Thus, this study recommends the performance of regular exercise and the
correction of job-related postures to all teachers.
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Introduction

ccupational Musculoskeletal Disorders
(MDs) are considered as the health-related problems in the workplaces of industrial and developing countries. These pains
emerge because of the collective destruction of the tissues of the musculoskeletal system over
the months and years of exposure to biomechanical and
psychosocial stressors in the workplace [1].
Although psychosocial factors can cause these disorders, mechanical factors play the main role. The notable mechanical factors include limb posture, repeated
movements in the joints, and the force applied during
the work. The analysis of these factors and the employment of changes to the working conditions and workplaces considerably decrease the incidence of musculoskeletal pains [2].
Based on the available reports, the contribution of MDs
to all occupational diseases is 31% in Finland (1994) and
44% in the US (1996) [1]. The demands of the job for the
applied forces, repeated activities, or sustained posture
in a long time impose unnatural stress on the human
body. As the human body adapts automatically to reduce the physical stress, deviations occur in the natural
posture of the body [3]. The sustained maintenance of
the body in the unnatural postures and the repetition
of movements cause postural deformities, discomfort,
pain, and disability. The repetition of movements directs the body to the maintenance of unsymmetrical
statuses [4], leading to the continuous use of a group
of muscles and the neglecting of other muscles. This
change will lead to a lack of balance in power, the length
of muscles, and the flexibility of soft tissues. Gradually,
these changes cause occupational disorders [5-7].
Most of these disorders are caused by mechanical factors that apply excessive tension or pressure to the soft
tissues of the musculoskeletal system. These mechanical
factors include performing movements outside the natural range-of-motion of the joint; applying continuous
pressure or tension to the chords, muscles, and joints;
and repeating abnormal physical postures. The range of
these deformities depends on the intensity and the continuation of deviation from the normal body posture [8].
The vertebral column is of the most important parts.
Over time, the human body changes based on the applied mechanical pressures, because it has a unique
structure in every person and is affected by genetics
and environmental conditions. If the applied pressures
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to the different movement planes of the vertebral column are asymmetrical, the incidence of undesirable
changes and the pain will be higher [9]. The neck area
in the vertebral column is exposed to several complications. When a limb or part of the body deviates from the
normal and neutral status for a long time, the discomfort, pain, and MDs occur [10]. Based on the features
of every job, one can identify these probable changes
to some extent and prevent future pain by appropriate
corrective exercises.
Based on the nature of the work and its features,
there are different risk factors for developing MDs, in
different jobs. Because of the repetition of some movements, such as sitting with the head bent forward for
a long time, writing on the board (at the height above
the shoulder and far from the shoulder joints), and scoring papers with the head down, teaching puts repeated
pressure on muscles, bones, and the soft tissue in the
neck. Thereby, this job causes an imbalance in muscles
and exposes the person to complications that are the
result of repeated and continuous postures and movements. Thus, the risk of postural disorders and pain is
increased in teachers.
A review of the literature shows that numerous studies have been focused on the MDs of the neck and
their relationship with different jobs. For example, Chiu
and Lam (2007) examined the prevalence of neck pain
among junior high school teachers in Hong Kong [11].
Chiu et al. (2006) studied full-time teachers in junior
high schools [12]. Moreover, Erick and Smith [13] and
Korkmaz and Kavlaku (2011) [14] have examined the
MDs and risk factors in teachers and concluded that the
neck pain is highly prevalent among teachers.
The present study tried to determine the MDs of the
neck in Physical Education (PE) teachers who are expected to exercise regularly and have better physical
fitness, based on the nature of their jobs. Also, they do
not have the postures mentioned for other teachers,
because they do not perform repetitive movements in
special postures, such as writing on the board, sitting
in a specific posture for a long time, and scoring the
papers. Thus, we attempted to identify the role of the
physical activity in the incidence of the MDs of the neck.
We compared the MDs of the neck between the teachers of PE and teachers of the other majors.
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Materials and Methods
Study design and participants
This was an applied descriptive-comparative study.
The statistical population comprised all the teachers of
PE, mathematics, and religion and lifestyle, with at least
five years of full-time teaching experience in the high
schools of Tehran City, Iran. The study sample consisted of 180 teachers selected from 50 schools using the
multistage cluster sampling method. Each of the three
teaching majors included 60 participants with an equal
number of men and women.
Procedures
This was an analytic epidemiological study with a
cross-sectional comparative design and was performed
in the high schools of Tehran using the standard Nordic
questionnaire. Moreover, a form of personal and jobrelated information was completed by the participants.
At the beginning of this form, written informed consent
was obtained from the participants. To determine the

validity and reliability of the job-related questionnaire,
the opinions and experiences of the high school teachers and university professors were employed and a pilot
study was conducted. The pilot study yielded the Cronbach alpha of 0.79 for the questionnaire. In this study,
the Nordic questionnaire (the MDs of the neck) was administered, but only the information of some questions
was used. The researcher distributed the questionnaires
among the participants, visited all the schools after a
week, and collected the questionnaires.
Statistical analysis
The collected data were analyzed in SPSS v. 15 using
descriptive and inferential statistics at the significance
level of 95% and the alpha value of 0.05. The Chi-square
test was run to compare the study groups in terms of
the nature of data (non-parametric).

Results
In this work, teaching experience, teaching major, age,
and gender were independent variables, and the neck

Table 1. Demographic characteristics of the study sample (N=180)

Variables

Women
PE teachers
(n=60)
Men

Women
Mathematics
teachers
(n=60)
Men

Women
Religion and lifestyle teachers
(n=60)
Men

Mean±SD

Range of Variance

Age (y)

40.73±7.33

26

Weight (kg)

65±8.06

33

Teaching experience (y)

17.58±6.90

25

Age (y)

43.46±8.46

30

Weight (kg)

78.46±11.10

49

Teaching experience (y)

20.53±7.91

28

Age (y)

40.3±5.74

22

Weight (kg)

66.66±9.30

40

Teaching experience (year)

17.26±5.01

23

Age (y)

42.73±7.10

28

Weight (kg)

81.56±13.87

55

Teaching experience (years)

20.83±6.19

22

Age (y)

42.3±5.03

20

Weight (kg)

65.5±9.96

51

Teaching experience (y)

18.93±5.31

22

Age (y)

43.16±5.47

20

Weight (kg)

76.53±13.86

44

Teaching experience (y)

22.1±5.88

25
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Figure 1. Prevalence and comparison of neck pain in the teachers of different majors by gender

Figure 2. Prevalence and comparison of neck pain in the teachers of different majors

problem was the dependent variable. Table 1 reports the
descriptive information of independent variables and the
characteristics of the participants.
Prevalence of neck pain
Figure 1 displays the prevalence of neck pain by the
teaching majors. The prevalence of neck pain in the teachers of mathematics, religion, and lifestyle, and PE was 60%,
58%, and 30%, respectively. Results showed a significant

difference in the neck pain between the teachers of PE and
those of the other majors (P<0.002, P<0.05).
Gender and neck pain
In this study, the prevalence of neck pain among men
and women was 50% and 48.8%, respectively (Figure
2). Results indicated no significant relationship between
gender and neck pain (P=0.881). According to Figure 3,
the highest prevalence of neck pain belongs to the teach-

Figure 3. Frequency of neck pain in the different age groups of teachers by gender
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Figure 4. Frequency of neck pain in teachers with different work experiences by gender

ers with the age range of 41-45 years, but no significant
relationship was found between age and the prevalence
of neck pain (P=0.078).
Teaching experience and neck pain
According to Figure 4, the highest prevalence of neck
pain belongs to the teachers with 21-25 years of teaching experience. Also, results showed a significant relationship between the teaching experience and neck
pain (P=0.024).

Discussion
In this study, the prevalence of neck pain was compared between the teachers of mathematics, religion,
and lifestyle, and PE in the high schools of Tehran. Moreover, the prevalence of neck pain among the teachers
with different age groups and gender, as well as the relationship between neck pain and teaching experience
were evaluated.
Based on the results, the neck pain significantly differed between the women teaching PE and other majors (P=0.017), and men teaching PE and other majors
(P=0.016). Chiu and Lam (2007) examined the effect of
physical activity on the neck pain of junior high school
teachers and observed a significant relationship between
the exercise (the neck muscle exercise) and pain reduction
[11]. As a few studies have been conducted on this topic
regarding teachers, the results of the present study cannot be directly compared with those of the other studies.
Nevertheless, the studies of the positive effect of physical exercise on the reduction of neck disorders and pain
can be cited to confirm our results. Numerous studies, including Takala (1994), Chiu (2005), Tsauo (2004), Kjellman
(2002), and Waling (2002) [15-19] examined the effects of
exercise programs on the reduction of disorders and pain
in patients with neck pain, among computer users.

These findings can be explained considering the performance of regular exercise by the PE teachers. In the
present study, a part of the sample was the high school
PE teachers who mostly had a BS degree of PE, a 4-year
regular exercise program (during the BS program), and a
daily exercise plan for their job (90% of men and 66.6% of
women). On the role of exercise in pain reduction, it can
be stated that exercise stimulates the production of natural hormones that inhibit or decrease pain by increasing the pain threshold [20-23]. Also, exercise prepares
the muscles and tissues of the neck and increases the capability of musculoskeletal tissues in this region against
pressures. Besides, performing exercise reduces the accumulation of lactic acid in blood and delays fatigue that
starts the pain [24]. Therefore, exercising could be a possible reason for the low prevalence of neck pain in PE
teachers, compared with the other teachers.
The occupational risk factors may also play a role in
the incidence of neck pain and discomfort in the other
teachers [13, 14, 25]. As the areas of neck and shoulders bear less weight than the lower limbs and the
torso, most disorders in these regions may be caused
by improper posture or the repetition and continuation
of specific postures. The nature of the job of mathematics and religion and lifestyle teachers involves bending
the head forward for reading and scoring papers in a
long time, writing on the board (mostly in mathematics
teachers), and sitting for a long time. Reading with the
head bent forward can be a physical risk factor of neck
pain [25-27]. The prevalence of neck pain is increased
with the extent of the head being bent forward [20].
Thus, teachers are exposed to the high risk of the progression of occupational neck pain. Chiu et al. (2002)
[28] studied the educational personnel of a university
and concluded that bending the head forward for more
than 15 minutes could affect neck pain.
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Conclusion

Authors' contributions

The results of the present study are consistent with
those of Chiu et al. who reported a significant relationship between neck pain and teaching experience [11].
Furthermore, teachers with 21-25 years of teaching experience had the highest prevalence of neck pain.

All authors were equally contributed in preparing this
article.

Our results showed no significant relationship between gender and neck pain. Similarly, Lau et al. reported the same prevalence of neck pain for men and
women (15% and 17%, respectively), in China [26]. On
the other hand, considering that the pain threshold was
increased with muscular power [29], Chiu et al. concluded that muscular isometric power was 1.2 to 1.7
times higher in men than in women. Therefore, the pain
threshold must be lower in women than in men. In this
regard, Chiu et al. reported similar results [11].
Despite the muscular power, the nature and culture of
teaching in Iran could lead to the lack of a significant
relationship between gender and neck pain. Most male
teachers (62.2%) have more than one job and most
women work outside the home. Other reasons for the
similarity of these disorders in men and women may be
the mean weekly hours of teaching, which is higher in
male teachers. The mean weekly hours of teaching is 34
and 23.5 for men and women, respectively.
Consequently, in the high schools of Tehran, teaching
majors other than PE are related to neck pain considering
their nature and posture. This shows the crucial effects
of exercise on preventing the MDs in this large group.
Therefore, the recommendation of exercise to the teachers and the consideration of the work-related posture
may help to prevent and ameliorate the problem.
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