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Abstract 

Purpose Musculoskeletal complaints from employees commonly occur and may lead to 

work impairments. Desirable adjustments in work may differ according to age and the 

type of complaint. We determined whether the prevalence of musculoskeletal complaints, 

resulting work impairment and desirable and feasible adjustments in work differs between 

employees of various age groups at a railway company. 

Methods Employees (n = 2,021) were asked to fill out a questionnaire about 

musculoskeletal complaints by body regions, the resulting work impairment and the 

desirable and feasible adjustments in their own work situation. Differences between 

employees of four age groups (22–35, 36–45, 46–55 and 56–66 years) were tested for 

significance using the chi-square test. 

Results Musculoskeletal complaints in the neck, arm and at least one other body region 

were most prevalent in the 46–55-year age group compared with the other age groups. 

Impairments in work due to the musculoskeletal complaints only differed significantly 

between age groups for lower back complaints, which occurred most often in the oldest 

age group. Regarding adjustments in work, proportionally more of the youngest 

employees with musculoskeletal complaints found it desirable and feasible to switch to 

another job in the company, whereas proportionally more employees within the oldest 

age group found it desirable and feasible to work fewer days per week. 

Conclusions Employee age groups differed significantly regarding musculoskeletal 

complaints, resulting work impairment and desirable adjustments in work. Age-specific 

preventive measures for musculoskeletal complaints could be useful to keep employees 

healthy to perform their job until retirement and may reduce the costs associated with 

absenteeism and health care. 
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Introduction 

Society is ageing
1
, and an increasing proportion of older employees are present in the 

average workplace.
2
 Moreover, for budgetary reasons, the statutory age of retirement will 

have to be raised in the future.
3
 Therefore, maintaining employee health as long as 

possible is necessary to avoid an increasing burden of costs associated with health care, 

absenteeism and early retirement.
4 

Musculoskeletal complaints are common and may lead to work absenteeism.
5
 The 

Scientific Committee on Musculoskeletal Disorders of the International Commission on 

Occupational Health (ICOH) recommends identifying these complaints and their related 

impairments so that preventive adjustments can be implemented.
6
 For large 

organisations, taking preventive measures against employee musculoskeletal injuries on a 

group level rather than an individual level seems most practical. Preventive measures may 

be implemented according to employee age. If the prevalence of musculoskeletal 

complaints, the resulting work impairment and the desirable adjustments in different age 

groups of employees are identified, then organisations could use these findings to 

implement preventive measures with their employees based on focused age-specific 

measures. 

In general, older employees are thought to experience more musculoskeletal 

complaints because of the cumulative exposure to workload and age-related ailments.
7;8

 

Both Keijsers et al.
9
 and Cassou et al.

10
 found in a group of working patients that the 

prevalence of specific complaints of the neck, arms and shoulders increased with age. 

Picavet and Schouten
11

, who performed a large population-based study of Dutch 

inhabitants on musculoskeletal complaints in different body regions, found a linear 

association between knee complaints and age. In a study performed by Madan et al.
12

 in 

factory and office workers, the prevalence of back complaints was higher in older workers 

than in younger workers. Similar results were found in a study analysing X-ray 

technologists performed by Lorusso et al.
13

 A bell curve indicating that the prevalence of 

specific complaints was highest in workers in the middle age groups was found for neck 

and shoulder complaints in computer workers
14

, knee complaints in nurses
15

, and arm and 

leg complaints in Dutch inhabitants.
11

 In these studies, musculoskeletal complaints in 

other body regions were not significantly different between workers of various age 

groups.
11;15

 Previous research has thus yielded inconsistent results regarding the 

relationship between age and musculoskeletal complaints; these studies suggest that this 
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relationship may depend on both the type of complaint and the type of employees whose 

complaints were analysed. 

In this study, we analysed employees of the Dutch railway company, which is a large 

organisation. Employees in this company, which includes service employees, train drivers, 

train conductors and service electricians, are specifically trained to work in this sector, 

which makes changing jobs due to health complaints particularly difficult. This railway 

company desired to acquire more insight into musculoskeletal complaints, resulting work 

impairment and desirable adjustments in the work of their employees. 

Although extensive research has been conducted to determine the prevalence of 

musculoskeletal complaints in the workforce, little is known regarding work-related 

impairment caused by these complaints and the desirable adjustments in work of 

employees of various age groups. This study investigated whether different age groups of 

workers differ in their experience of work impairments and desirable adjustments when 

musculoskeletal complaints arise. We found only one study that researched desirable 

adjustments in work, which showed that older and younger workers of the Dutch 

construction sector differed in their desirable adjustments in work.
16

 However, in that 

study, the desirable adjustments were reported as a general category; not linked to 

musculoskeletal complaints. 

The first research question in this study was whether employees of various age 

groups of a railway company differ in the prevalence of musculoskeletal complaints and 

the work impairment resulting from these complaints. As stated above, the relationship 

between age and musculoskeletal complaints is unclear, and we found no age-related 

studies investigating differences in work impairment caused by these complaints. We 

therefore hypothesised that different age groups do not differ significantly in work 

impairment due to musculoskeletal complaints. 

The second research question was whether employees of various age groups differ 

in the desirable and feasible adjustments in work, when musculoskeletal complaints are 

present. To the best of our knowledge, no research exists on this topic; thus, we expected 

no differences between age groups in their desire to adjust their work habits. 
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Methods 

 

Study population 

This study consists of secondary analysis of data derived from a large workload study 

among employees of one large Dutch railway company.
17;18

 A random sample (n = 2,021) 

of employees stratified for job, age and sex were contacted in May 2008 and were asked 

to fill out a questionnaire that included questions regarding workload and health. In total, 

483 service employees, 540 train drivers, 496 train conductors and 502 service electricians 

received the questionnaire. Service employees provide information and sell tickets to 

travellers and attend the service desk of railway stations. Train drivers are responsible for 

driving the train safely and on time. Train conductors work primarily aboard the trains 

checking for valid tickets, providing information and ensuring the safety of the passengers. 

Service electricians are responsible for the maintenance and repair of the trains and work 

primarily at the maintenance depots. 

 

Questionnaire 

 

Demographic and work-related data 

Demographic data and work-related data were gathered regarding occupation, sex, years 

on the job, work days and work hours per week. 

 

Musculoskeletal complaints and impairment in work 

Participants were asked to report their regional musculoskeletal complaints. The case 

definition for a musculoskeletal complaint was a regularly experienced recurrent and 

prolonged complaint in a specific body region during the past 6 months. The 

musculoskeletal complaint was required to last for at least a week for a minimum of 4 

days per week.
19

 Body regions of interest were the shoulders, elbows, forearms, wrists, 

hands, hip, knees, legs, ankles, feet, neck, upper back and lower back. In cases of 

musculoskeletal complaints, the participant was asked to tick a box for each body region 

separately. Furthermore, participants were asked to tick a box when they felt impaired in 

executing their work because of these complaints. All variables were dichotomous 

(yes/no). 
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Desirable and feasible adjustments in work 

Apart from the musculoskeletal complaints, participants were asked which adjustments 

they considered as desirable and feasible in their own work situation over the next 5 

years. The possible adjustments included in this study were as follows: switching jobs 

within the company, taking on fewer physically demanding tasks, obtaining more freedom 

to subdivide their work tasks, taking more time for breaks, working fewer hours per day, 

working fewer days per week and working fewer overtime hours. Answer categories to the 

possible solutions were as follows: ‘no, not necessary’, ‘yes, desirable but hard to achieve 

in this company’ and ‘yes, desirable and feasible in this company’. 

 

Data analysis 

Because the aim of this study was to research different age groups, the occupational 

groups were combined (e.g. service employees, train drivers, train conductors and service 

electricians). Four age groups were defined: 22–35, 36–45, 46–55 and 56–66 years.
18

 

The demographic and work-related data were analysed for each age group. For the 

analysis of the prevalence of musculoskeletal complaints, four body regions were defined: 

the neck region (neck and upper back), the lower back region, the arm region (shoulder, 

elbow, forearm, wrist and hand) and the leg region (hip, knee, leg, ankle and feet). 

Whether subjects experienced musculoskeletal complaints in one or more regions was 

also analysed. The number and percentage of subjects who reported a musculoskeletal 

complaint and the proportion who stated that they were impaired in executing their work 

because of their complaint were reported for each body region according to each age 

group. Furthermore, the proportion of subjects who reported being impaired in executing 

their work because of musculoskeletal complaints in any region and answered ‘yes, 

desirable and feasible in this company’ to the specific work adjustments was recorded 

according to each age group. When percentages were based on very small groups (n ≤ 15), 

relative frequencies were used in our analysis. Chi-square tests were performed to identify 

differences between the age groups regarding regional musculoskeletal complaints, work 

impairment and desirable and feasible adjustments. When a category had an expected 

count of <5, Fisher’s exact test was performed.
20

  

Because the focus of this study was on the prevalence of musculoskeletal 

complaints in different age groups, we decided to take all four occupations and both sexes 

in the chi-square analyses to increase the variation in musculoskeletal complaints in the 

different age groups. Sex and occupation were disproportionally distributed across the age 

groups of this study. Some studies have reported evidence that sex and type of occupation 
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may influence the report of musculoskeletal complaints
11;14;21-26 

, whereas other studies 

have not.
9;12;21

 Therefore, sex and occupation should be considered as possible 

confounders. To determine whether sex and occupation might have influenced the 

relationship between musculoskeletal complaints and age, we also performed a 

multivariate logistic regression analysis based on considering the complaints as dependent 

variables and age as an independent variable. However, occupation strongly correlated 

with sex (φ = 0.7, p = 0.00) so multicollinearity would be present if both occupation and 

sex were entered in the multivariate logistic regression analysis. To avoid over-

adjustment
27

 , we only adjusted for sex by entering this variable in the multivariate logistic 

regression analysis. Odds ratios (ORs) and 95 % confidence intervals (CIs) for the effect of 

age and sex on musculoskeletal complaints were calculated. 

All analyses were performed using PASW Statistics version 18.0 for Windows. 

 

Results 

 

Demographic and work variables 

In total, 827 questionnaires included reports of age and musculoskeletal complaints and 

thus could be used for analysis. Respondents consisted of 193 service employees, 278 

train drivers, 201 train conductors and 155 service electricians. The 22–35-year age group 

consisted of 69 employees, the 36–45-year age group consisted of 235 employees, the 46–

55-year age group consisted of 383 employees, and the 56–66-year age group consisted of 

140 employees. The demographic and work characteristics for each age group are 

summarised in Table 1. 

 

Prevalence of musculoskeletal complaints 

The prevalence of musculoskeletal complaints is shown in Table 2 according to each age 

group. In all age groups, more than 50 % of the respondents reported musculoskeletal 

complaints in one or more body regions. Significantly more employees in the 46–55-year 

age group (67 %) reported complaints in one or more body regions relative to the other 

age groups (51–56 %, p = 0.00). Neck and arm complaints occurred significantly (p = 0.02 

and p < 0.01) more often in the 46–55-year age group (30 and 41 %, respectively). The 22–

35-year age group had the smallest proportion of employees with arm complaints (17 %) 

relative to the other groups (p < 0.01). The prevalence of lower back complaints ranged 

between 27 and 36 % and did not differ significantly between age groups (p = 0.35). There 
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were no significant differences between the age groups regarding the prevalence of 

musculoskeletal complaints in the leg region (prevalence between 32 and 40 %, p = 0.16).  

Our analysis showed that females have a significantly reduced chance of reporting 

leg complaints and having complaints in one or more regions relative to males (OR 0.7, 95 

% CI 0.5–0.9, Table 3). Furthermore, the results of the multivariate logistics regression 

analysis were comparable with the results of the chi-square tests. Therefore, sex did not 

confound the relationship between age and musculoskeletal complaints.  

 

Table 1. Demographic and work-related data for each age group among workers at a 

railway company: numbers (n) with percentages (%) and means with standard deviations 

(SDs). 

 22-35 years 

n=69 

36-45 years 

n=235 

46-55 years 

n=383 

56-66 years 

n=140 

 n %  n %  n %  n %  

Occupation 

Service employee 

Train driver 

Train conductor 

Service Electricians 

 

11 

20 

17 

21 

 

16 

29 

25 

30 

  

  62 

  65 

  73 

  35 

 

26 

28 

31 

15 

  

  87 

147 

  77 

  72 

 

23 

38 

20 

19 

  

  33 

  46 

  34 

  27 

 

24 

33 

24 

19 

 

Sex 

Male 

Female 

 

52 

17 

 

75 

25 

  

147 

  87 

 

63 

37 

  

302 

  80 

 

79 

21 

  

113 

  27 

 

81 

19 

 

         

 Mean SD  Mean SD  Mean SD  Mean SD  

Years on job   5.6 3.7  12.6 7.3  19.2 9.7  23.4 11.1  

Hours/ week 33.9 5.8  32.5 6.7  33.9 5.5  34.5   5.1  

Days/ week   4.6 0.8    4.4 1.1    4.6 0.9       4.5   0.7  

 

Work impairment 

Rates of work impairment due to musculoskeletal complaints are shown in Table 2 

according to each age group. No significant differences were found between the age 

groups in the proportion of employees who reported being impaired because of 

musculoskeletal complaints in one or more body regions (range 31–50 %, p = 0.11). The 

rates for work impairment because of neck complaints ranged between 25 and 38 %. 

Rates for work impairment for arm complaints ranged between 32 and 43 %, and rates for 

work impairment for leg complaints ranged between 25 and 45 %. Impairment in work 

because of neck, arm or leg complaints did not differ significantly between the age groups 

(p = 0.84, p = 0.61, p = 0.32). The proportion of employees that reported being work-

impaired because of lower back complaints was significantly higher in the oldest age 
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group (p = 0.03): 55 % of the 56–70-year-old respondents who reported lower back 

complaints also reported work impairment because of these back complaints compared 

with 24–46 % of respondents in the other age groups. 

 

Table 2. Prevalence of musculoskeletal complaints and work impairment because of these 

complaints, in each summed body region, for each age group. 

 22-35 years 

n=69 

 36-45 years 

n=235 

 46-55 years 

n=383 

 56-66 years 

n=140 

 χ2 p 

 % n  % n  % n  % n    

Neck* 

Work impairing 

17 

25 

12 

3 

 20 

35 

48 

17 

 30 

32 

114 

36 

 23 

38 

32 

12 

 9.75 
#0.88 

0.02 
#0.84 

Lower back 

Work impairing* 

30 

24 

21 

5 

 36 

33 

84 

28 

 34 

46 

129 

59 

 27 

55 

38 

21 

 3.26 

8.93 

0.35 

0.03 

Arm* 

Work impairing 

17 

33 

12 

4 

 29 

32 

69 

22 

 41 

39 

155 

61 

 31 

43 

44 

19 

 18.32 
#1.84 

<0.01 
#0.61 

Leg 

Work impairing 

35 

25 

24 

6 

 32 

43 

74 

32 

 40 

45 

153 

69 

 40 

45 

56 

25 

 5.16 

3.51 

0.16 

0.32 

One or more regions* 

Work impairing 

51 

31 

35 

11 

 55 

42 

130 

54 

 67 

50 

257 

128 

 56 

50 

78 

39 

 13.72 

6.00 

<0.01 

0.11 

*Difference is significant (p<0.05) 

# Fisher’s Exact Test because one or more cells have expected count less than 5 

 

 

Table 3. Multivariate logistic regression analyses: association between age and 

musculoskeletal complaints, corrected for sex.   

 Neck*  Lower Back  Arm*  Leg  One or more 

regions* 

 OR (95% CI)  OR (95% CI)  OR (95% CI)  OR (95% CI)  OR (95% CI)  

Age 

22-35 years 

36-45 years 

46-55 years 

56-66 years 

 

 

1.2    (0.6-2.4) 

2.1*1 (1.1-4.0) 

1.4    (0.7-3.0) 

  

 

1.3    (0.7-2.4) 

1.2    (0.7-2.0) 

0.8    (0.4-1.6) 

  

 

2.0    (1.0-3.9) 

3.2*2 (1.7-6.3) 

2.2*3 (1.1-4.5) 

  

 

0.9    (0.5-1.6) 

1.2    (0.7-2.1) 

1.2    (0.7-2.2) 

  

 

1.3    (0.7-2.2) 

2.0*5 (1.2-3.3) 

1.2    (0.7-2.1) 

 

Sex 

Male 

Female 

 

 

1.4    (1.0-2.0) 

  

 

0.7    (0.5-1.1) 

  

 

1.0    (0.7-1.5) 

  

 

0.7*4 (0.5-0.9) 

  

 

0.7*6 (0.5-0.9) 

 

*OR is significant (p<0.05), *1 p=0.03, *2 p<0.01, *3 p=0.03, *4 p=0.02, *5 p=0.01, *6 p=0.02 
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Desirable and feasible adjustments in work 

Desirable and feasible adjustments are shown in Table 4 according to each age group. 

Compared to the older age groups, a significantly larger proportion of employees in the 

youngest age group (22–35 years) emphasised the desirability and feasibility to change to 

another job within the company (6/11) relative to the older age groups (range 16–36 %, p 

= 0.01). In the oldest age group (56–66 years), a significantly larger proportion of 

employees stated that it was desirable and feasible to work fewer days per week (18/38) 

relative to the younger age groups (range 10–29 %, p < 0.01). Responses to the possible 

adjustments of taking on fewer physically demanding tasks, having more freedom to 

subdivide work tasks, taking more time for breaks, working fewer hours per day and 

working fewer overtime hours were not significantly different between the age groups.  

 

Table 4. Desirable and feasible adjustments of employees who reported being impaired in 

their work because of musculoskeletal complaints in any body region, proportions for 

each age group. 

 22-35 

years 

36-45 

years 

46-55 

years 

56-66 

years 

χ2 p 

 n n n n   

Switching jobs within the company* 6/11 19/53 20/124  7/37 #15.81 #0.01 

Fewer physically demanding tasks 2/10 12/54 21/125  9/38 #11.43 #0.07 

More freedom to subdivide work tasks 2/11 17/54 25/125 12/38 #6.91 #0.32 

More time for breaks 4/10 16/54 27/126  8/38 #9.58 #0.13 

Working fewer hours per day 1/11 10/54 24/126 12/38 #9.08 #0.16 

Working fewer days per week* 1/10   8/54 36/125 18/38 #21.83 #<0.01 

Working fewer overtime hours 1/10   6/54 16/124  8/38 #2.91 #0.83 

*Difference is significant (p<0.05) 

# Fisher’s Exact Test because one or more cells have expected count less than 5 

 

Discussion 

The results of our study at a large railway company suggest that there are significant 

differences between employees of various age groups in the prevalence of regularly 

experienced recurrent and prolonged musculoskeletal complaints in specific body regions 

and in the work impairment resulting from these complaints. Furthermore, when 

musculoskeletal complaints are present, the desirable and feasible adjustments in work 

differ significantly between various age groups. 

The prevalence of musculoskeletal complaints in at least one body region of 

employees of a Dutch railway is comparable to that of Dutch bricklayers and construction 
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supervisors (51–67 vs. 57–67 %) based on the same case definition.
28

 Compared to Dutch 

surgeons and hospital physicians, musculoskeletal complaints among Dutch railway 

workers are comparable for complaints regarding the arm (17–41 vs. 27–36 %), lower for 

complaints regarding the neck (17–30 vs. 32–39 %) and somewhat higher for complaints 

regarding the lower back (27–36 vs. 24–25 %) and leg (23–40 vs. 10–18 %).
23

 As noted in 

the introduction, the relationship between musculoskeletal complaints and age is not 

clear
9;12-15

 , and this relationship may depend on both the type of complaint and the type 

of employment. 

The higher prevalence of musculoskeletal complaints in the 46–55-year age group 

may be explained by the ‘healthy worker effect’: younger employees with poorer health 

may have already dropped out or may have taken an early retirement and only the 

stronger individuals remained on the job, who then developed musculoskeletal complaints 

at an older age.
29;30

 Moreover, the oldest workers might have optimised their working 

technique
31

 or may have performed fewer physically demanding tasks by getting help 

from their younger colleagues. In some industries, this finding may also be explained by 

the observation that older workers (or females) are spared from more physically 

demanding tasks. However, the occupations of this study have very fixed work tasks and 

protocols. Based on the on-site observations in a study at this company before, we dare to 

conclude that there are no differences between the work tasks of employees of different 

ages or gender.
17;32

 

The finding that significantly more workers within the oldest age group reported 

work impairment due to lower back complaints may indicate that the consequences of 

musculoskeletal complaints are higher in workers of older age. The higher rate of work 

impairment might also be related to a decreased ability to work
33;34

 and a higher need for 

recovery in older employees.
35

 We previously reported that this trend was also found in 

another research population.
18

 

A possible explanation for the finding that a higher percentage of the youngest 

employees with musculoskeletal complaints found it desirable and feasible to switch to 

another job within the company may be due to the fact that older employees have already 

switched to other jobs in the past. Furthermore, older workers are closer to retirement 

and may therefore be less concerned about future employment.
36

 The desire of the oldest 

group to work fewer days per week may result from the fact that older employees have a 

full working life behind them, need more recovery time and do not have the financial 

impetus to work full time. 
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We conclude that musculoskeletal complaints and resulting impairments in work 

occur in all age groups, and there are differences in the desirable and feasible adjustments 

between different age groups. Therefore, developing, implementing and evaluating age-

specific preventive measures at the railway company could help keep all workers healthy 

and on their job until retirement. Prevention should be initiated at the beginning of 

employment and should continue throughout the working life of the employee to prevent 

more employees from developing problems related to musculoskeletal complaints. With 

preventive measures, costs of health care, decreased work productivity, absenteeism and 

early retirement may be reduced in the long run.
4
 Particularly to benefit the youngest age 

group, we suggest that future studies should evaluate whether the work abilities of a 

given employee match his/her work demands and whether employees desire to change 

jobs. If so, employees should be provided career guidance and training to enable them to 

switch between jobs successfully. To keep older employees healthy and satisfied at work, 

preventive measures could be taken related to the amount of work that older employees 

receive. For instance, modified work schedules could be offered. Additional personal, 

technical or organisational measures should also be considered for implementation and 

evaluation.
34

 

Finally, despite the fact that preventive measures on a group level are desirable in 

large organisations, individual evaluation of musculoskeletal complaints must not be 

overlooked. In (sub)groups, individual variations in work capacity and health complaints 

exist, and with adjustments on a group level only, individual employees with serious 

health complaints may be overlooked. Periodic worker health surveillance could be 

performed to detect individuals who have serious health complaints that interfere with 

their ability to perform their job.
34

 For example, special attention should be given to the 

employees who feel impaired at work because of musculoskeletal complaints as well as 

workers who feel that desired adjustments are not feasible. By detecting (restricting) 

health complaints at an early stage, preventive individual adjustments can be considered 

to prevent health complaints from becoming worse.
37

 

For large organisations, the implementation of age-specific preventive measures 

could be particularly beneficial; however, the health and work ability of individual 

employees also require attention. 
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