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The musculoskeletal health among 57 operators at 1 call centre in Sweden was 
studied with 10 monthly follow-ups, parallel to a reference group of 1,226 pro-
fessional computer users in other occupations. Operators at this call centre  
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were more symptom-loaded than the other professional computer users in spite 
of their younger age and shorter exposure to computer work. Symptoms were 
long-lasting or recurrent. Muscle tenderness and nerve affections in the neck-
shoulder region were the most common specific findings and diagnoses at 
medical examination of incident symptom cases. More extensive studies should 
be done on the working conditions and health status among call centre workers. 

 

symptoms    clinical findings    musculoskeletal    call centre    follow-up study 

 
 

1.  INTRODUCTION 
 

Call centres are relatively new organizational units that use telephones and 
computers to manage communication with, for example, customers, the pub-
lic, or government agencies. Independent call centres are proliferating rapidly 
as many companies are outsourcing their telephone services to specific com-
panies to more efficiently manage uneven demands for services.  

Call centres are one of the most rapidly growing labour market sectors  
today. There are an estimated 5 m people employed in call centres in the 
USA, and approximately 1.5 m in Europe. There have been call centres in 
Sweden since the mid-1980s. According to the state-run Invest in Sweden 
Agency, approximately 55,000 people are employed in Swedish call centres, 
corresponding to about 1.3% of the total labour force (Invest in Sweden 
Agency, 2002). Industry growth forecasts some 110,000 employees by 2007. 
Financial and technical support is growing rapidly. Call centres are expand-
ing primarily in rural areas, where there is a good supply of available labour 
force. 

In a study of call centres in the United Kingdom, it was found that opera-
tors and managerial staff were relatively young, usually under 35, and they 
had worked at the call centre for only a short time (2 years or less among 
50% the managerial staff and 75% of the operators; Austin Knight & Calcom 
Group, 1997). Operators and managerial staff were predominantly women 
(70 and 60% respectively).  

The expansion of call centres can have a positive impact on many rural 
communities by creating new jobs. However, problems have been noted. 
Strained working conditions have been reported both concerning organiza-
tional and psychosocial aspects, like time pressure, emotional load, electronic 
monitoring, and voice taping of calls, but also concerning bad physical condi-
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tions, and ergonomics (Bagnara, Gabrielli & Marti, 2000; Bain & Taylor, 
1999; Smith, Carayon Sanders, Lim, & LeGrande, 1992; Taylor, Baldry, 
Ellis, & Bain, 2002).  

Musculoskeletal disorders, feelings of stress, and physical and mental  
exhaustion among the operators have been reported (Aronsson, Dallner, & 
Åborg, 1994; Ferreira & Saldiva, 2002; Norman, Toomingas, Nilsson, Hag-
berg, & Wigaeus Tornqvist, 2001; Smith et al., 1992). Most studies have 
been cross-sectional, however. No prospective study has been identified  
reporting incidence of symptoms, nor any studies about clinical findings or 
diagnoses among call centre workers with such symptoms.  

 
2.  AIM 

 
The aim was to study incident symptoms and findings from the musculo- 
skeletal system at clinical examination among operators at one call centre in 
Sweden in comparison with other professional computer workers.  

 
3.  METHODS 

 
The design was a closed prospective cohort study with a baseline data collec-
tion and 10 monthly follow-ups. Participants were operators at one call centre 
in northern Sweden. Thirty-five female and 35 male operators, who were 
supposed to remain during the study period, were selected among all 380 
operators employed at the call centre. A reference group of 896 female and 
636 male professional computer users in 14 other occupations was followed 
in parallel. The referents were entered into the study by including whole  
departments of, for example, high-tech engineers, flight-schedulers, librari-
ans, university staff, medical secretaries, insurance administrators, lay-out 
workers in printing offices, and so forth.  

A baseline questionnaire asked about ache or pain during the previous 
month (31 days) from 13 specific regions of the upper body defined by an 
illustration (National Institute for Working Life, 1997). A specific question 
concerned numbness and tingling in the hands. The participants were also 
asked to note the total number of days of suffering from each separate symp-
tom during this month. A participant who reported ache or pain during mini-
mum 3 days from any of the 13 upper body regions or numbness or tingling 
in the hands was classified as a symptom case. Other health issues and work-
ing conditions were also registered, but are not reported here.  
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Measurements at follow-up were made by 10 monthly questionnaires with 
the same symptom recording method as at baseline. Incident symptom cases 
were defined as (new) symptom cases among noncases during the preceding 
baseline or follow-up month. A medical examination was performed within a 
few weeks among incident cases. Only first-time of incidence is reported 
here. 

The medical examination was performed by one of eight physicians  
following a predefined protocol. Exposure conditions, both at work and in 
private life, were penetrated. A traditional medical history was taken. The 
examination of the musculoskeletal system covered inspection, range of move-
ment (active and passive), pain at resisted muscular contraction or stretching 
of structures, muscular strength (including grip strength using a Martin 
Vigorimeter, Martin Instruments, BCB Ltd., UK), tenderness at palpation of 
muscular or tendon insertions, tendon reflexes and test of sensitivity to touch 
in the dermatomes C5-Th1. A blood sample was tested for CRP (C-reactive 
protein). 

Pathological findings were classified into about 140 different affected  
organs using predefined criteria, for example, nerve root in C4-C5, trapezius 
muscle-descending part, lateral humeral epicondyle, or median nerve in wrist 
region. The left and right side were separated, when possible. Making use of 
all available information about the case the examining physician made a deci-
sion of a diagnosis or syndrome. “Unclear finding” was chosen for cases with 
no pathology or unclear or contradictory findings. 

The examiners were not blinded to the symptoms or the exposure situa-
tion. In fact, one of the tasks was to judge the work-relatedness of the symp-
toms and findings and give the examined participant preventive or rehabilita-
tive advice, if possible. The medical examinations were mostly done at the 
company health office during the participants’ ordinary working hours, and 
usually lasted 30–45 min. 

 
 

4.  STATISTICAL METHODS 
 

Prevalence odds ratios and incidence rate ratios with 95% confidence  
intervals (CI) were analyzed adjusting for age and gender according to  
Mantel-Haenszel (Rothman & Greenland, 1998). Incidence rate ratios were 
calculated using Cox’s regression model (PHREG; SAS/STAT User’s Guide, 
1999). 
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5.  RESULTS 
 

The response rate to the baseline questionnaire was somewhat above 80%, 
except 10% less among men in the reference group (Table 1). The call centre 
operators were on the average about 14–17 years younger, had a lower educa-
tional level, 7 years shorter experience of computer work, and about 10 years’ 
less seniority in the present profession than the reference group (Table 2).  

Symptom cases were found at baseline among 86% of the female call centre 
operators compared to 72% among women in the reference group (difference: 
14%; 95% CI 1–27). The corresponding figures among men were 68 and 
50% (difference: 18%; 95% CI 0–36). The odds ratio for being classified as  
a symptom case among call centre operators versus the referents was 2.2 
(95% CI 1.2–4.3, adjusted for gender and age). The neck and shoulder  
regions were most frequently affected in both groups.  

The response rate on the follow-up questionnaires was substantially lower 
(15–20%) in the call centre groups than in the reference groups (Table 1). 
The total time under risk during follow-up was 2,757 days among call centre 
men, 1,936 days among women; 90,122 days among men in the reference 
group and 91,792 days among women. Five women and 13 men at the call 
centre were incident cases (Table 3). The incidence rates were thus 1.7/person-
year among call centre men and 0.93 among call centre women versus 0.80 
among male referents and 1.2 among female referents. The age adjusted rela-
tive risks (incidence rate ratios) for incident symptoms among call centre 
operators versus the reference groups were thus 2.1 (95% CI 1.2–3.6) among 
men and 0.71 (95% CI 30–1.7) among women. The age and gender adjusted 
relative risk was 1.3 (95% CI 0.79–2.1).  

For each participant a calculation was made of the proportion of follow-
ups that fulfilled the criteria for symptom cases. These proportions showed  
a bimodal distribution (Figure 1). The arithmetic mean of these individual 
proportions was 72% among female call centre operators versus 53% among 
referents (difference: 18%; 95% CI 2–33) and 49% among male operators 
versus 32% among referents (difference: 17%; 95% CI 3–31). If also the 
baseline questionnaire was included these proportions increased about 3% in 
all 4 groups.  

A substantially lower proportion of male call centre operators than males 
referents remained symptom-free during baseline and all follow-ups, 11 ver-
sus 32% (Table 3). Additionally, a substantially higher proportion of female 
call centre operators than females referents were symptom cases during base-
line and all follow-ups, 52 versus 29%.  
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Figure 1.  Individual proportions (% on x axis) of case-status in the 10 (maximum) 
follow-up questionnaires. Distribution of proportions among call centre (CC) and 
reference (Ref) groups. Notes. Case—ache or pain in the neck, back, or upper extremi-
ties, or numbness in the hands lasting minimum 3 days during the last 31 days. Men  
(in CC, n = 28; in Ref, n = 455) and women (in CC, n = 29; in Ref, n = 740) separated. 

 
Fourteen out of the 18 incident cases (78%) at the call centre were medi-

cally examined and 389 out of 514 in the reference group (76%, Table 1). 
The major reasons for no examination were that the participants did not reply 
to the call for examination or they declared a lack of time.  

 

Figure 2.  Regional distribution of clinical findings at medical examination of 14 
incident symptom cases at the call centre and 389 cases in the reference group of 
professional computer workers in other occupations. Notes. More than one clinical 
finding on some participants. 
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Pathological findings were made in the neck-shoulder region in 5 opera-
tors; the shoulder joint in 1 operator, wrists and hands in 4, and in the back in 
3 operators (Figure 2). Affected structures or tissues were considered to be 
muscles (mainly tenderness) in 4 operators, nerves in 4, joint in 1, and mis-
cellaneous or unclear in 5 operators (Figure 3). Three operators were classi-
fied as cases of neck-shoulder pain syndromes and another 3 as cases of 
nerve compression. The results from the reference group were similar but 
with a somewhat lower frequency of nerve related findings and a higher fre-
quency of tendon related findings and diagnoses. 

 

Figure 3.  Affected structures or tissues as judged from medical examination of 14 
incident symptom cases at the call centre and 389 cases in the reference group of 
professional computer workers in other occupations. Notes. More than one structure 
on some participants. 

 
6.  DISCUSSION 

 
This study demonstrated a high prevalence of symptoms from the upper body 
regions among call centre operators. The prevalence was substantially higher 
than among other professional computer users in the study. In fact, the call 
centre operators was one the occupational groups with most symptoms 
among all the 15 different occupations (Karlqvist, Wigaeus Tornqvist, Hag-
berg, Hagman, & Toomingas, 2002).  

Symptoms were long-lasting or relapsing. On the average, female call centre 
operators experienced symptoms, lasting 3 days or more, during 3 months out 
of 4 during the study period, and male operators during 2 months out of 4. 
Similar high symptom load have been reported from other studies of call  
centre staff (Ferreira & Saldiva, 2002; Hoekstra, et al., 1995).  
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The incidence of new symptom cases was about 1 case/person-year. The 
incidence was substantially higher among call centre operators than referents, 
but only among men (1.7 case/person-year), however. The female operators 
had a somewhat lower incidence (0.93 case/person-year). This is contradic-
tory to the much higher prevalence values among female operators. One  
explanation of this could be that fact that more than 50% of the female opera-
tors had symptoms every month and therefore never fulfilled the criteria for  
a new incident case. The remaining female operators probably represented  
a “healthy worker” selection resulting in a low incidence. Due to the low 
number of cases these data are imprecise, however. No other studies about 
incidence of symptom-data from call centres have been found. Ferreira and 
co-workers reported an incidence of 0.26 case/person-year of medically  
confirmed upper extremity musculoskeletal disorders leading to sick leave  
(recalculated from Ferreira, Conceicao & Saldiva, 1997).  

The call centre operators were mostly under 30 years of age compared to 
the middle-aged reference group. They had been working at call centres for 
only 1–2 years, which was about one tenth of the corresponding seniority 
among those in the reference group. There are several plausible explanations 
why these young and novice professional computer workers would be in such 
a bad health condition. The working conditions, both the psychosocial and 
the workstation design, were worse at the call centre than in the reference 
group (Norman et al., 2001). This was most prominent concerning the work-
station design and the level of influence at work. The work tasks at the call 
centre were less varied than among the referents and the call centre operators 
also worked longer at the computer workstation without taking rests. These 
are well known risk factors for, for example, neck-shoulder disorders among 
computer users (Karlqvist et al., 2002; Punnet & Bergqvist, 1997). Ferreira 
and co-workers found time pressure and rest-work schedule at a call centre to 
be independent predictors of medically confirmed upper extremity muscu-
loskeletal disorders with time away from work (Ferreira et al., 1997). Unfa-
vourable working conditions and their associations with health problems 
have been reported also from other call centre studies (DiTecco, Cwitco, 
Arsenault, & André, 1992; Smith et al., 1992; Westin, 1992).  

The location of the findings at medical examination of the call centre  
operators confirmed the picture of the distribution the symptoms: the domina-
tion of the neck and shoulder regions. Commonly affected tissue was mus-
cles, with findings of tenderness. This was also reflected in the diagnosis of 
the neck-shoulder pain syndrome. Nerve-related findings and diagnoses were 
also noted in the call centre group. However, as usually seen in clinical set-
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tings, it was often not possible to judge what structure or tissue was affected 
or to conclude the case with a precise diagnosis. Due to the limited number  
of examined participants in the call centre group, comparisons with the  
reference group are therefore nonconclusive. Similar medical findings and 
diagnoses are reported from other studies of professional computer users 
(Bergqvist, Wolgast, Nilssin, & Voss, 1995a, 1995b; Pascarelli & Kella, 
1993). Hales and co-workers, however, found more tendon and nerve related 
disorders and mainly in the hand-wrist region among telecommunication 
workers, whereof some had call centre duties (Hales et al., 1994).  

As found in many other studies, the women both at the call centre and in 
the reference group reported more symptoms than the men (Punnet & Ber-
gqvist 1997). One common explanation for this frequently found higher 
symptom load among women is that women, even if they have the same the 
job-titles as men, tend to have monotonous and repetitive content of their 
work. Another explanation is that women tend to have more physically and 
psychosocially taxing working conditions. In our study of call centre opera-
tors both men and women performed the same tasks with the same time-
frame, with the same ergonomical, physical, and psychosocial conditions and 
had the same reward system. The reason for this female symptom load should 
thus be found somewhere else, for example, in individual factors, working 
technique, coping strategies, factors outside work.  

This study has reported results from one Swedish call centre. As our  
results, like some other studies, indicate unfavourable health conditions 
among young people in a rapidly growing sector, further studies should be 
done on working conditions and health at call centres.  

 
 

7.  LIMITATIONS 
 

Operators at the call centre were selected by the supervisor among those who 
were supposed to remain during the follow-up period. This could have intro-
duced a selection bias at the call centre as probably those more well-
motivated and healthy were included. Participants in the reference group 
were included department-wise and therefore not individually selected. This 
could have attenuated the differences in prevalences or incidences between 
the call centre and reference groups. 

All the cases at the call centre were examined by the one of the doctors in 
the team (TN). Cases from the other companies were examined by seven 
other doctors. This could have introduced bias in the examination and diag-
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nostic process, which can explain some of the differences in findings and 
diagnoses.  

This study was not designed to be a study of work and health at call cen-
tres specifically. The call centre group was only one of 15 other professional 
computer users of interest in this study. The low number of participants in the 
call centre group limits the precision and the power to study differences  
between the call centre and the reference group. Anyhow, substantial and 
statistically significant differences were noted. These could be occasional, 
however, and specific to the call centre in this study. The results in this study 
should therefore be confirmed by other studies. 

 
 

8.  CONCLUSIONS 
 

Operators at this call centre were more symptom-loaded than other profes-
sional computer users in spite of their younger age and shorter exposure to 
computer work. Symptoms were long lasting or recurrent. Clinical findings 
among incident cases indicated lesions mainly affecting muscles or periph-
eral nerves. More extensive studies should be done on the working conditions 
and health status among call centre workers. 
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