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Abstract: The aim of the present study was to investigate the relations between psychological and physical workload and 
musculoskeletal neck, shoulder and upper back symptoms. In this longitudinal two-phase cohort study a survey was con-
ducted among non-managerial female elderly-care workers (n = 553). The analyses were based on respondents who were 
considered free from the respective symptoms at initial ratings, resulting in study samples of n = 230 for neck symptoms, 
n = 211 for shoulder symptoms, n = 400 for upper back symptoms, and n = 204 for low back symptoms. The results indi-
cate that psychological workload is related to the development of musculoskeletal (neck and upper back) symptoms 
measured at an 18-month follow-up, both in itself and in combination with physical workload. The most important finding 
was that psychological workload shows significant temporal relations to neck and upper back symptoms. 
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INTRODUCTION 

 Musculoskeletal symptoms are a common problem 
among health-care workers (elderly-care workers, homecare 
workers and nurses) [1-7]. It has been suggested that stress 
related to demanding physical and psychosocial working 
conditions contributes to the development and maintenance 
of musculoskeletal symptoms within this occupational group 
[3]. In general, this kind of work has been shown to be char-
acterized by long periods of standing and walking and fre-
quent occurrence of postures potentially harmful for the low 
back and shoulders [8], and high time pressure and high con-
flicting demands have been reported in this occupation [9]. 
Physical work-related risk factors for neck/shoulder and 
back symptoms among these workers include standing in 
forward-bent, twisted and awkward postures and lifting 
heavy loads [2, 4, 6, 10], as well as patient handling tasks 
involving reaching, pushing and pulling with outstretched 
arms/shoulders [11]. A high psychological workload, high 
quantitative demands, time pressure, low job control and job 
dissatisfaction are among the suggested psychosocial risk 
factors for neck, shoulder and back pain and pain-related 
disability [12-14]. 

 Warren [15] argues that the link between psychosocial 
and physical stressors makes it difficult to estimate their as-
sociations with ill health separately. Multivariable methods 
containing both psychosocial and physical stressors as well 
as their interaction terms are recommended [16]. Previous 
studies indicate that a combination of adverse psychosocial 
work factors (e.g. a high psychological workload, low social 
support, low decision latitude) and a high physical workload 
is associated with an increased risk of suffering from 
neck/shoulder and back symptoms among elderly-care work-
ers [2, 6, 13]. However it is important that these associations  
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are investigated in longitudinal studies. The aim of the pre-
sent study was therefore to investigate psychological and 
physical workload, as well as their interaction, as potential 
risk factors for the development of neck, shoulder, upper 
back and low back musculoskeletal symptoms in a two-
phase longitudinal study with an 18- month interval between 
phases. 

MATERIALS AND METHODS 

Design and Procedure 

 The present study is part of a longitudinal cohort study 
with survey data collected in the 1990s, with an 18 months 
distance between the two phases. Ethical approval was ob-
tained by the Swedish Data Inspection Board, and informed 
consent was provided. The study is based on a survey among 
employees in Swedish human service organizations [17]. 
The response rate at phase 1 was approximately 80% and 
about 78% of the respondents participated in both phases. 
Telephone interviews were conducted on a subsample (about 
40%) of the participants who participated in phase I but not 
in phase 2. Among the most common reasons for not re-
sponding to the follow-up questionnaire were maternity 
leave, age-related retirement and absence due to studies. 

Participants 

 The sample consisted of non-managerial female elderly-
care workers (n = 553). The most common types of elderly-
care setting were homecare work (41%), i.e., work in the 
patients’ own home, and work in different types of nursing 
homes (53%). At the initial ratings 160 respondents (29%) 
were between 20 and 34 years old, 250 (45%) were between 
35 and 49 years old and 142 (26%) were between 50 and 64 
years old. The seniority of the participants was rather high, 
with 69% having more than 5 years of employment, and only 
10% having less than one year of employment. Prevalence of 
symptoms during the past 12 months at the initial ratings was 
58% for the neck, 62% for the shoulders, 27% for the upper 
back, and 63% for the low back. Because the aim of the 
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study was to investigate risk factors for the development of 
symptoms, the analyses for the different body regions were 
based on respondents who were considered free from the 
respective symptoms at the initial ratings, i.e., those partici-
pants reporting no symptoms during the past 12 months, re-
sulting in study samples of n = 230 for neck symptoms, n = 
211 for shoulder symptoms, n = 400 for upper back symp-
toms, and n = 204 for low back symptoms. See Table 1 for a 
description of symptom prevalence at phase 1 and symptom 
prevalence (among those initially symptom-free) at phase 2. 

Table 1. Symptom Prevalence During the Past 12 Months at 

Phase 1 and 2 

 

 Phase 1 Prevalence Phase 2 Prevalence* 

Neck symptoms  58% (n = 553) 33% (n = 230) 

Shoulder symptoms  62% (n = 553) 34% (n = 211) 

Upper back symptoms 27% (n = 553) 19% (n = 400) 

Low back symptoms 63% (n = 553) 35% (n = 204) 

* Phase 2 prevalence is calculated among those participants without symptoms at phase 
1. 

 

 Neither seniority nor type of elderly-care setting were 
associated with symptom prevalence at phase 1, while age 
was associated with prevalence of upper back symptoms (but 
not other symptoms) such that workers aged 20-34 years had 
experienced upper back symptoms to a higher extent than 
had workers aged 35-49 years or 50-64 years ( 2 = 8.68, df = 
2, p < .05). Symptom prevalence at phase 2 (among those 
participants considered symptoms-free at phase 1) was not 
associated with seniority, age or type of elderly-care setting 
(data not shown). 

Measures 

 Employee perceptions of their appraised (self-reported) 
Psychological workload were measured using a short version 
[17] of the PAK questionnaire [18,19], consisting of the 
items “time pressure at work”, “work overload”, and “mental 
pressure” (Cronbach’s  = .69), where each item has five 
fixed response alternatives ranging from very unsatisfactory 
to very satisfactory. Appraised psychological workload was 
constructed by deriving the mean value for these items, with 
high mean values indicating a high psychological load. 

 Physical workload was assessed using seven question-
naire items about self-assessed work postures [20-22], an 
additional question concerning repetitive work movements 
[23], and six questionnaire items about lifting (heavy) loads 
(frequency and duration) (Cronbach’s  = .82). Question-
naire items regarding physical workload are reported in Ta-
ble 2. Each of these questionnaire items (except items relat-
ing to the frequency of heavy lifting) originally had six fixed 
response alternatives ranging from “not at all” to “almost all 
the time”, however as has been recommended [24] these six 
response alternatives were collapsed into three categories; 
“not at all” and “about 1/10 of the time” into low exposure, 
“about 1/4 of the time” and “about  of the time” into me-
dium exposure, and “about 3/4 of the time” and “almost all 
the time” into high exposure. Items relating to the frequency 
of heavy lifting had five fixed response alternatives ranging 
from “not at all” to “more than 30 times per hour”. The vari-

able physical workload was constructed by deriving the 
mean value for these items, with high mean values indicating 
a high physical load. 

 Musculoskeletal symptoms were assessed using the gen-
eral Nordic Musculoskeletal Questionnaire (NMQ) [25]. The 
present study deals with symptoms (yes/no) in the Neck, 
Shoulder, Upper back and Low back during the past 12 
months. 

Table 2. Questionnaire Items Assessing Physical Workload 

 

Work postures trunk bent forward 20-60° 

trunk bent forward > 60° 

trunk rotation > 45° 

hands above shoulder level 

head bent forward 

head bent backward 

head heavily rotated 

Repetitive work constant repetition of movements 

Duration and frequency of 

lifting or handling 

duration: lifting/handling 1-5 kg 

duration: lifting /handling 6-15 kg 

duration: lifting/handling >15kg 

frequency: lifting/handling 1-5 kg 

frequency: lifting/handling 6-15 kg 

frequency: lifting/handling >15kg 

 

Statistical Analysis 

 In order to compare the risk of developing symptoms 
among those exposed to high versus low psychological and 
physical workloads, these factors were dichotomized by us-
ing the median split for the respective variable. A composite 
variable combining exposure to psychological and physical 
load was also constructed so that differences in risks be-
tween subjects with different exposure patterns could be as-
sessed. Odds Ratios (OR) including 95% confidence inter-
vals (CI) were calculated using logistic regression with SPSS 
version 13. 

RESULTS 

 Of those elderly-care workers free from the respective 
symptom at initial ratings, 33% had developed neck symp-
toms, 34% had developed shoulder symptoms, 19% had de-
veloped upper back symptoms, and 35% had developed low 
back symptoms at follow-up ratings. Odds Ratios including 
95% confidence intervals for neck, shoulder and upper back 
symptoms are reported in Table 3. 

 Psychological workload at initial ratings was related to 
neck symptoms at follow-up, i.e., those workers exposed to a 
high psychological workload at initial ratings had a higher 
risk of having developed neck symptoms at follow-up ratings 
compared to those exposed to low levels of psychological 
workload (OR = 2.11, CI: 1.19, 3.77). Psychological work-
load at initial ratings was similarly related to upper back 
symptoms (OR = 2.97, CI: 1.78, 4.98), but was not related to 
shoulder or low back symptoms. 

 When assessing the combined effects of psychological 
and physical workload, workers exposed to a high psycho-
logical workload in combination with a high physical work-
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load were at a higher risk of developing upper back symp-
toms than workers in the lowest exposure group (low psy-
chological in combination with low physical exposure) (OR 
= 2.84, CI: 1.51, 5.32). No such effects were however de-
tected for neck, shoulder or low back symptoms. A high psy-
chological workload in combination with a low physical 
workload was also related to neck symptoms (OR = 3.94, CI: 
1.73, 8.97) and upper back symptoms (OR = 2.43, CI: 1.13, 
5.24) but not to shoulder or low back symptoms. No bivari-
ate relations of mechanical workload at the initial ratings on 
the development of symptoms (neck, shoulder, upper back or 
low back) were detected in the present analyses. 

DISCUSSION 

 The prevalence of neck (58%), shoulder (62%) and low 
back (63%) symptoms was high at initial ratings. This corre-
sponds to findings of previous studies [6, 26-28], and further 
highlights the importance of addressing musculoskeletal 
symptoms in elderly-care work. The 18-month incidence of 
symptoms (i.e., the development of symptoms among those 
without symptoms at initial ratings) was also fairly high for 
these body regions (33% for neck symptoms, 34% for shoul-
der symptoms, and 35% for low back symptoms). 

 Psychological workload refers to the employee assess-
ments of the total psychological workload imposed upon 
them by the working environment, which may lead to feel-
ings of work overload, mental pressure and of being under 
time pressure at work. We view psychological workload as 
resulting from the individual’s perception of the psychoso-
cial work environment in total, including such aspects as the 
perceived work demands, the perceived job control and pos-
sibilities for development at work, and the perceived social 
support and feedback provided by colleagues and superiors 
at work. Psychological workload is thus an appraisal of the 
psychosocial work situation [17], and has been found to be a 
particularly important risk indicator (in relation to other indi-
ces of the work environment; perceived job characteristics) 
for musculoskeletal symptoms in many studies [6, 29, 30]. 
Hedin [31], in a study among homecare workers, found re-
sults suggesting the subjective (appraised) workload to be a 
better predictor of diffuse musculoskeletal complaints than 
the subjective workload. In the present study a high psycho-
logical workload at initial ratings (being under time pressure 
at work, and experiencing work overload and mental pres-
sure) was related to an increased risk of having developed 
neck (OR = 2.11) and upper back (OR = 2.97) symptoms, 

but not shoulder or low back symptoms. These results partly 
concur with the results found by Johansson [6] where a high 
psychological workload was associated with neck (OR = 
1.52) and shoulder (OR = 1.36) but not low back symptoms. 
In general, the finding that the psychological workload is 
related to neck and upper back symptoms but not low back 
symptoms corresponds to previous studies indicating that 
there may be different risk factors for neck/shoulder as com-
pared to (low) back symptoms [2, 32-36]. 

 A high psychological workload was also related to upper 
back symptoms (OR = 2.84) when combined with a high 
mechanical load, and also when combined with a low me-
chanical load (neck, OR = 3.94 and upper back, OR = 2.43). 
These results are (partly) in accordance with those found by 
Johansson [6] where exposure to a poor psychosocial work 
environment (including a high psychological workload) in 
combination with a high mechanical load was related to 
work related neck and shoulder symptoms. 

 Physical workload (working with trunk bent forward or 
rotated, hands above shoulder level, head bent forward, 
backward or heavily rotated, lifting and handling heavy ob-
jects, and exposure to repetitive work movements) was not 
related to neck, shoulder, upper back or low back symptoms 
on its own. These results are contrary to those found in pre-
vious studies among home care workers, e.g. Johansson [6] 
where indicators of physical load (lifting heavy loads, 
twisted postures, forward flexed trunk, hands above shoulder 
level and monotonous work) was associated with neck, 
shoulder and low back symptoms (ORs ranging between 
1.29 and 1.94) and Brulin et al. [2] where standing in bent 
forward, twisted and awkward postures was associated with 
neck/shoulder and low back symptoms. These results are 
also contrary to those of Luime et al. [37] who, in a longitu-
dinal study among nursing home and elderly-care workers, 
found work in awkward postures to be related to the 1-year 
incidence of neck complaints. In a different occupational 
setting (forestry workers), Miranda et al. [38] found physi-
cally strenuous work and working with trunk forward flexed 
to be related to the 1-year incidence of shoulder pain. The 
results of our study partly concur with a study of a general 
occupational population in Denmark [39] where baseline 
twisting and bending work postures were found to be related 
to the 5-year incidence of neck/shoulder symptoms among 
men but not among women, and where no interaction effects 
between baseline physical (twisting and bending work pos-
tures and working with hands raised) and psychosocial (job 

Table 3. Odds Ratios (OR) with 95% Confidence Intervals (CI) for Neck, Shoulder and Upper Back Symptoms Between Groups 

of Home Care Workers with “High” Compared to “Low” Risk-Indicator Scores. Significant ORs are Marked in Boldface 

 

Risk Indicator 
Neck OR  

(95% CI) 

Shoulder OR 

(95% CI) 

Upper Back OR 

(95% CI) 

Low Back OR  

(95% CI) 

Psychological workload (high/low) 2.11 (1.19, 3.77) 0.72 (0.38, 1.36)  2.97 (1.78, 4.98) 1.14(0.61, 2.13) 

Physical workload (high/low) 0.77 (0.44, 1.35) 0.82 (0.46, 1.46) 1.29 (0.78, 2.13) 1.08 (0.60, 1.94) 

Combined Effects of Psychological and Physical Load* 

Low psychological workload and high physical workload 

High psychological workload and low physical workload 

High psychological workload and high physical workload 

1.07 (0.52, 2.20) 

3.94 (1.73, 8.97) 

1.28 (0.58, 2.86) 

1.07 (0.54, 2.15) 

1.08 (0.44, 2.65) 

0.55 (0.23, 1.31) 

0.76(0.34, 1.68) 

2.43 (1.13, 5.24) 

2.84(1.51, 5.32) 

0.86 (0.41, 1.77) 

0.74 (0.26, 2.13) 

1.26 (0.58, 2.73) 

* The different exposure combinations are compared to the most beneficial work environment, i.e., a low psychological workload in combination with a low physical workload. 
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demands, skill discretion, decision authority and social sup-
port) exposure were found. 

 The questionnaire items assessing physical workload 
were chosen based on previous research on physical risk 
factors for musculoskeletal symptoms. The absence of a rela-
tion between physical workload and musculoskeletal symp-
toms found in the previous study could however be inter-
preted as an indication of the questionnaire instrument lack-
ing in precision, due to the omission of important occupa-
tion-specific physical stressors such as forceful exertion and 
specific patient handling tasks [11, 35]. Since only workers 
symptom-free at initial ratings were included in the present 
analyses it is also possible that the physical load for these 
workers was not high enough to exceed the critical threshold 
where the loading becomes harmful, while those workers 
exposed to high levels of physical load during the previous 
years had already developed symptoms and were therefore 
excluded from the analyses. The omission of individual fac-
tors such as tolerances to physical workloads may further 
reduce the ability to detect an existing relation between 
physical workload and symptom development. An approach 
focusing on identifying physical and psychosocial risk fac-
tors specific to elderly-care work while controlling for indi-
vidual factors is needed to further our understanding of the 
aetiology of musculoskeletal symptoms within this occupa-
tional group. 

 Little is known about the optimal time lags, i.e., the time 
frames necessary for psychosocial and physical stressors to 
have an impact on the development of musculoskeletal 
symptoms. In the present study a time lag of 18 months was 
employed, however, if this time lag is not optimal (i.e., it 
may be either too short or too long) the effects found in the 
present study may be under- or overestimates of the “true” 
effects (see Cole and Maxwell [40] for a discussion of time 
lags in longitudinal studies). Future research thus needs to 
focus on investigating and determining the optimal time lags 
within this research area. 

CONCLUSIONS 

 The present study found appraised psychological work-
load to be related to musculoskeletal neck and upper back 
symptoms among female elderly-care workers. These results 
can be viewed in accordance with general theoretical models 
of work and health, e.g. the psychosocial stress model [41] 
where psychosocial stressors influence health through cogni-
tive appraisals of the work situation. A high psychological 
workload increased the risk of developing neck and upper 
back symptoms, and the level of physical load only margin-
ally affected this relation. The most important finding was 
that psychological workload showed significant temporal 
relations to neck and upper back symptoms. This could be a 
basis for appropriate psychosocial interventions. 
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