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Abstract. Disorders in the musculoskeletal system have been associated with a high physical workload as well as psychosocial 
and individual factors. It is however not obvious which of these factors that is most important to prevent. Musculoskeletal dis-
orders in neck and upper extremity was assessed by interview and clinical examination in 79 teachers and 93 assisting nurses, 
all females. Psychosocial work environment was assessed by questionnaire. The physical workload was recorded by technical 
measurements of postures, movements and muscular load, in 9 teachers and 12 nurses. The physical workload was lower 
among the teachers, but they had a more demanding psychosocial work environment. Among the nurses, but not in the teachers, 
the neck-shoulder disorders were associated with a high body mass index (BMI). The teachers reported neck-shoulder com-
plaints to a higher extent than the nurses, but had much lower prevalence of diagnoses in the clinical examination (12% vs. 
25%; POR 0.3 CI 0.1 – 1.2; adjusted for age and BMI). The results suggest that adverse psychosocial conditions among the 
teachers give rise to a different kind of pain in the neck-shoulder region than from physical overload, troublesome but not as 
severe as the one afflicting the nurses.
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1.  Introduction 

Disorders in the musculoskeletal system are the 
leading cause of occupational injuries. An increased 
risk has been associated with a high physical work-
load as well as a poor psychosocial work environ-
ment [1-3]. Further, individual factors may influence 
the incidence of disorders [4]. However, it is not ob-
vious which of these factors that is the most impor-
tant, and should be given priority to in preventing 
actions.  

Assisting nurses have several well-known physical 
risk factors, such as awkward postures, lifting of pa-
tients and material handling [5-6]. Teachers, on the 
other hand, supposedly have a relatively low physical 
workload, but high psychosocial demands. The aim 
of this study was to assess the musculoskeletal health 
among teachers and assisting nurses, in relation to 

their physical and psychosocial working conditions, 
as well as individual factors. 

2.  Methods 

2.1. Study populations 

The study groups consisted of 79 female teachers 
working in elementary school [mean age 45, range 
26-65 years; mean body mass index (BMI) 23, range 
18 - 37] and 93 female operating-room assistant 
nurses (mean age 50, range 23-65 years; mean BMI 
25, range 17 - 39).
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2.2. Methods 

All subjects were interviewed concerning com-
plaints from neck, shoulders, elbows and hands, ac-
cording to the Nordic Questionnaire [7], and about 
individual factors (BMI, smoking, physical activity). 
Thereafter, a standardised clinical examination [8-9], 
with predefined criteria for diagnosis, was performed 
in all subjects. The prevalences of reported com-
plaints the last seven days and ´at least one diagnosis´ 
was calculated for the neck-shoulders and elbows-
hands regions, respectively.   

The psychosocial work environment was assessed 
by a written questionnaire, including the demand-
control model by Karasek and Theorell [10], Copen-
hagen Psychosocial Questionnaire [11] and Maslach 
Burnout Inventory [12].  

The physical workload was recorded by technical 
measurements in representative subgroups, twelve 
assistant nurses and nine teachers, during one work-
day/individual. Postures and movement velocities in 
the head, the upper back and the upper arms were 
measured by inclinometry [13]. The muscular activi-
ties (% of maximal voluntary contraction; MVE) and 
time proportion of muscular rest (<0.5% MVE) in the 
trapezius muscles were measured by electromyogra-
phy [13]. 

2.3. Statistics 

The Mann-Whitney U-test was used for evalua-
tions of differences between the groups in physical 
workload and psychosocial measures. For differences 
between the groups in complaints and diagnoses, the 
prevalence odds ratios (POR) with 95% confidence 
intervals (CI) were calculated, using logistic regres-
sion. Logistic regression was also used for associa-
tions (within the groups) between disorders and BMI, 
as well as between disorders and age. The SPSS sta-
tistical package (PASW Statistics 18) was used for 
all tests.

3. Results 

3.1.  Physical workload 

As expected, the physical workload was lower in 
the teachers than in the nurses. The muscular load in 
the right trapezius muscle was lower [2.9 (SD 2.2) vs.

5.1 (SD 2.0) % MVE; 50th percentile; p=0.04], and 
the proportion of muscular rest (% of time) was 
higher [20 (SD 11) %  vs. 9.7 (SD 9.4) %; p=0.02]. 
The movement velocity for the right upper arm was 
17 (SD 3.2) º/s for the teachers, as compared to 28 
(SD 5.4) º/s in the nurses (p<0.001). The postures in 
the head and upper arms did not differ significantly 
between the groups.  

3.2. Psychosocial working conditions 

Concerning the psychosocial measures, the 
teachers reported statistically significantly higher 
demands than the nurses, in particular for the 
emotional demands [score 73 (SD 18) vs. 52 (SD 17), 
out of 100 possible; p<0.001]. The nurses reported 
lower job control [score 2.8 (SD 0.3) vs. 3.2 (SD 0.3) 
in a 4-point scale; p<0.001]. Further, the teachers had 
a statistically significantly higher measure for 
burnout (2.9 vs. 2.2 in a 6-point scale; p<0.01). 

3.3.  Musculoskeletal disorders 

Though the physical workload was low among the 
teachers, their prevalence of reported complaints in 
the neck-shoulder region was numerically higher 
than in the nurses (Table 1). In contrast, the 
prevalence of ´at least one diagnosis´ in the neck-
shoulder region was considerably lower in the 
teachers than in the nurses. Hence, the share of 
subjects who reported complaints but did not obtain 
any neck-shoulder diagnosis was significantly higher 
among the teachers as compared to the nurses [39% 
vs. 20%; POR 2.6; 95% confidence interval (CI) 1.2 
– 5.8]. In elbows-hands the pattern was different: the 
nurses had consistently higher prevalences of both 
complaints and diagnoses. 

Among the nurses, neck-shoulder diagnoses was 
significantly associated with a high BMI (OR 1.15; 
CI 1.01 – 1.3), while no such association was present 
among the teachers (OR 0.96; CI 0.8 – 1.2). Age was 
not associated with neck-shoulder complaints or 
diagnoses in neither group.    
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Table 1 

Prevalences of  complaints (the last seven days) and diagnoses in neck/shoulders and elbows/hands regions, respectively, among 79* female 
teachers as compared to  93 assistant nurses. POR = Prevalence Odds Ratio, adjusted for age and body mass index (BMI). CI= 95% confidence 
interval.

Prevalence (%)    Region 
         Measure Teachers Assistant nurses

POR (CI), adjusted for age and 
BMI

Neck/shoulders    
    Complaints 47 40 1.5 ( 0.8 – 2.9) 
    Diagnoses 12 25 0.3 ( 0.1 – 1.2) 
    
Elbows/hands    
    Complaints 16 37 0.4 ( 0.2 – 0.8) 
    Diagnoses 3.8 13 0.3 ( 0.1 – 1.2) 

* One teacher did not participate in the clinical examination, only complaints data are available for her.  
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Figure. Prevalence of at least one neck-shoulder diagnosis among females in different occupational groups. The 
figure is modified from Nordander et al [9]. Arrows indicate the teachers and the assisting nurses. Thin bars 
indicate 95% confidence interval. 

4. Discussion

The prevalence of neck-shoulder diagnoses was 
low among the teachers and medium high in the 
nurses, in comparison with females in twenty other 
occupational groups, all examined with the same 
method for clinical examinations (Figure; [9]). This 

was expected as the teachers showed a low physical 
workload. Surprisingly though, the teachers reported 
complaints from the neck-shoulder region to a higher 
extent than the nurses. Thus, only a minor share of 
the teachers reporting pain fulfilled the criteria for 
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diagnosis in the clinical examination. As the teachers 
did not report more complaints from elbows-hands 
than the nurses, we do not believe that the former are 
more liable than the latter to report pain.  

One plausible explanation to this discrepancy is 
that the teachers experienced worse psychosocial 
conditions and higher level of burnout, as compared 
to the nurses 

BMI was higher among the nurses, and a high 
BMI was associated with neck-shoulder diagnoses 
among the nurses, but not in the teachers. However, 
the difference in prevalence of pain without diagno-
ses between the groups remained after adjustment for 
BMI.

The association between BMI and diagnoses might 
be due to a higher susceptibility to pain caused by 
physiological factors associated with a high BMI. 
However, since there was only an association be-
tween BMI and neck-shoulder diagnoses among 
nurses, not among the teachers, a more likely expla-
nation is that a high physical workload among the 
former is aggravated by a high BMI.  

In conclusion, the results suggest that adverse psy-
chosocial conditions among the teachers give rise to 
a different kind of pain in the neck-shoulder region 
than from physical overload, troublesome but not as 
severe as the one afflicting the nurses.   
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