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Abstract

Objectives. Workers with modified work during sick leave due to musculoskeletal complaints seem to return to work earlier in full duty than colleagues without modified work. This study evaluates whether modified work during sick leave also influences the recurrence of a new episode of sick leave.

Methods. Questionnaires on physical and psychosocial work load, musculoskeletal complaints, general health and sick leave were sent to 137 workers on sick leave for 2-6 weeks due to musculoskeletal complaints, shortly after full return to work, and 12 months after first day of sick leave.

Results.  About 45% of the participants experienced a recurrence of musculoskeletal sick leave within 12 months after start of the initial sick leave. Subjects with modified work during initial sick leave reported significantly less recurrence than those who had started immediately at full duty. Musculoskeletal sick leave prior to the start of the study also predicted the occurrence of recurrent sick leave. Many workers reported residual health problems at time of return to work, which in turn influenced recurrence of musculoskeletal sickness absence.

Conclusion. This study suggests that, although full recovery of musculoskeletal complaints was not established at time of return to work, workers who had performed modified work had a lower risk of recurrence of musculoskeletal sick leave than workers who directly returned in full duty.
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Introduction

In the past few decades various intervention programmes have been developed to facilitate early return to work after sickness absence from musculoskeletal disorders. These programmes are often multifactorial in nature and combine medical and non-medical interventions. Comprehensive multidisciplinary interventions have a documented effect on pain intensity and associated functional limitations but the evidence on effectiveness on return to work is limited [1, 2]. Most guidelines on musculoskeletal disorders, especially those on low-back pain, emphasize that musculoskeletal pain is a self-limiting condition and that, hence, an (early) return to work should be encouraged [3]. A crucial element in return to work interventions is gradually increasing the workload until full duty is commenced, whereby reduction of workload is achieved by modifying the content and duration of strenuous tasks and activities at work [4].

In two reviews it has been concluded that workers on temporarily modified work have a higher probability to return to work earlier in full duty than colleagues without modified work [4, 5]. However, these reviews included interventions varying from modified work as sole intervention to multidisciplinary rehabilitation programmes including modified work. Recent studies on the isolated effect of modified work on musculoskeletal sickness absence did not observe any effect on return to work [6, 7]. In addition, few studies have documented what happens after return to work in full duty. This is important since it has been shown that many subjects who returned to work were not fully recovered from their initial complaints [8-10]. Several studies have reported recurrence of musculoskeletal sick leave up to 38% per year [11-16]. It has been suggested that the high recurrence of musculoskeletal sick leave is partly due to a too early start with modified work. Aggressive promotion of early return to work could yield an opposite result, with an increased likelihood of recurrence when job accommodation was not satisfactory [9]. On the other hand, prolonged work disability may lead to an increased reconditioning, needing a greater accommodation effort than employers are either able or willing to provide, and therefore also increase to the risk for recurrence [17].

Given the paucity of information on recurrence of musculoskeletal sick leave after return to work, a longitudinal study among workers on sick leave due to musculoskeletal complaints was performed with the primary aims to describe the likelihood of recurrence of sickness absence and to evaluate the impact of modified work and other risk factors on recurrence of sickness absence.
Methods

Study design and population

Workers on sick leave for 2-6 weeks due to musculoskeletal complaints were enrolled in the study by occupational physicians during their first consult or selected from the absenteeism register of two occupational health services with various local offices. In The Netherlands it is regular practice to be called up by an occupational physician after 2 weeks of sick leave and at 6 weeks there is a statutory requirement that worker and employer agree upon a written rehabilitation plan. Based on the initial diagnosis by the occupational physician, workers were excluded when suffering from a specific underlying pathology, such as fracture or discus prolapse. If the worker on sickness absence was willing to participate, an informed consent was signed. Participants received a diagnosis specific questionnaire (i.e., low back, hip, knee, ankle/foot, neck, shoulder, or wrist/hand/elbow) to be returned to the research team. This baseline questionnaire gathered information on different dimensions of health, individual characteristics, and work-related factors. Subjects received a first follow-up questionnaire when return to work in full duty was established at the discretion of the occupational physician. This second questionnaire repeated the questions on dimensions of health and also asked questions on modified work performed during sick leave. About 12 months after the first day of the initial sick leave, a third questionnaire was sent, particularly addressing recurrence of any absence due to musculoskeletal complaints. The Medical Ethics Committee of the Erasmus MC, Rotterdam approved the study.

Modified work 

The presence of modified work during sick leave was established in the second questionnaire. If modified work was indeed part of the period of sickness absence, specific questions were set about the content and circumstances of modified work. The presence of modified work was defined by three criteria: (1) work activities at the worksite were carried out during sickness absence, but workers were on restricted duty (2) these activities were characterized by a substantial reduction in physical load through adjusted work tasks and/or working hours, and (3) the modified work was officially advised by the occupational health physician [6]. In The Netherlands modified work is commonly offered to workers on sick leave in order to use their rest capacity to work. These work activities on restricted duty are legally defined as part of the sick leave period. A sick leave will end when workers return to their original job in full duty or they have changed job. Modified work is comparable to concepts such as part time sick leave and work restrictions.[4,7]

Sickness absence 

The first day of sickness absence as well as the day of return to work in full duty were obtained from occupational health services, based on the legal requirement to register the start and end of an episode of sickness absence. In The Netherlands in almost all situations the worker will be paid a full salary during the first year of sickness absence. Recurrence was defined as a new episode of musculoskeletal sick leave after the worker had returned to work in full duty for at least one complete workday. This new absence period could occur due to the original complaints as well as due to other musculoskeletal complaints. The information on recurrence was retrieved from the third questionnaire after 12 months of follow-up with questions about occurrence of a period of absence due to the original diagnosis as well as absence due to other musculoskeletal complaints. Workers were asked for the primary reason underlying their sick leave as well as musculoskeletal comorbidity. Duration of recurrence of absence was asked on a 4 point-scale: 0 days, 1-7 days, 8-14 days, and more than 2 weeks [18].

Measurement of health and risk factors

All 3 questionnaires determined disease-specific and generic health measures. A detailed description of the interrelationships of the health measurements applied was published before [19]. The Nordic Questionnaire for the nature and severity of musculoskeletal complaints was used to define the presence of musculoskeletal complaints. A chronic complaint was defined as pain present almost every day in the preceding 12 months with a minimal presence for at least 3 months [6]. A Numerical Rating Scale (NRS) was used, ranging from 0 (no pain at all) to 10 (pain as bad as it can be), for pain as measure of the intensity of musculoskeletal complaints [20]. The sum score of the 24 dichotomous items in the Roland-Morris Disability Questionnaire defined functional limitations due to low back pain [21]. For other musculoskeletal complaints we used a comparable questionnaire, derived from the Sickness Impact Profile [22]. General health was measured with the short form 12 (SF12) and the answers on the 12 items were aggregated into the physical component summary scale (PCS12) and the mental component summary scale (MCS12). Each component was expressed on a 0 (worst health status as possible) to 100 (best health status as possible) scale [23]. The EuroQol 5 dimensions (EQ5d) were used as a measure of preference based quality of life, using weights for different health states as obtained from the general population in the United Kingdom, to calculate the quality of life score ranging between 0 and 1 [24].

At baseline we collected information about age, gender, body mass index, marital status, education, and physical and psychosocial workload. The questions on physical load at work had a 4-point ordinal scale and answers “always” and “often” were classified as exposure [25]. The Job Content Questionnaire was used for the psychosocial dimensions work demands, skill discretion, and decision authority [26]. Work demands were measured by 11 questions related to working fast, working hard, excessive work, insufficient time to complete the work, and conflicting demands. Skill discretion and decision authority were measured by 6 and 11 questions pertaining to aspects such as required skills, task variety, learning new things, and amount of repetitive work. All items had a 4-point ordinal scale ranging from 0 (never) to 3 (always) and a sum score across all items in each dimension was calculated [26].

Statistical analysis

Differences between continuous variables were tested with the Student t-test and differences between dichotomous variables with the chi-square test. The generic measures of health were used as continuous variables, after ensuring that these variables were normally distributed. The sum score of the functional limitation scale was based on 24 dichotomous items and treated both as continuous variable as well as ordinal variable with cut-off values based on tertile scores of the study population distribution.

The risk factors for recurrence of sick leave due to musculoskeletal complaints were analysed with logistic regression analysis. Independent variables were individual characteristics, work-related factors, and health-related measures. The variables with a significance level of p<0.20 in the univariate analyses were considered for inclusion in the multivariate model, and variables with p<0.05 were retained in the final multivariate model. Age was included in the multivariate model by default, independent of its level of significance. An Odds Ratio above one indicates an increased likelihood of recurrence of a sickness absence period due to musculoskeletal complaints.
Results

Occupational health physicians included 196 respondents on sick leave for 2-6 weeks with non-specific musculoskeletal complaints. Another 116 workers were selected from absenteeism registers from occupational health services and 66 subjects agreed to participate in the study (57%). In total, 262 workers received the baseline questionnaire of which 225 subjects returned a complete questionnaire (86%). Most of the respondents were blue collar workers from a wide range of companies, including construction industry, mail delivery services, food services, security firms, and nursing homes and hospitals. The first follow-up questionnaire shortly after return to work in full duty was filled out by 158 (70% of baseline participation) subjects. The non-response (n=67) was due to loss to follow-up (n=40), permanent change of job towards less strenuous activities immediately after the date of full recovery (n=21), and subjects (n=6) who did not return to work within 12 months after the start of the initial sick leave episode. Non-response was not influenced by mode of enrollment or branch of industry. The second follow-up questionnaire after 12 months was filled out by 137 workers (61% of baseline participation).

Table 1 describes the characteristics of the workers on sick leave for 2-6 weeks. In total, 48% was diagnosed by the occupational physician with back pain, 30% upper extremity complaints, 19% lower extremity complaints, and 3% miscellaneous musculoskeletal complaints. During the initial sick leave period, about 80% of all subjects reporting to have experienced other musculoskeletal complaints as well. Workers returning to work in full duty after having performing modified duties (39%) reported at baseline less often physical load at work and also less often the presence of chronic musculoskeletal complaints in the 12 months prior to the initial sick leave.

The mean follow-up period after return to work on full duty in the regular job was approximately 9 months. During this period about 45% (n=66) of the participants experienced a recurrence of sick leave due to musculoskeletal complaints. Subjects who had performed modified work during their initial sick leave experienced significantly less recurrence of musculoskeletal sick leave than those who had started immediately at full duty (Table 2). In 19 out of 66 episodes (29%) workers attributed their recurrent sick leave to both the musculoskeletal complaint of the initial sick leave as well as another musculoskeletal complaints.

Table 3 shows the risk factors for musculoskeletal sick leave during the follow-up period. Return to work after modified work was associated with less recurrence (OR = 0.35, 95% CI 0.16-0.78). Musculoskeletal sick leave in the 12 months prior to the initial sick leave period increased the probability of recurrence (OR = 3.35, 95% CI 1.36-8.24). Prolonged standing and heavy lifting were inversely associated with recurrence, but due to the strong inverse relation between both work-related risk factors, only prolonged standing (OR = 0.34, 95% CI 0.20-0.94) remained statistically significant in the multivariate model whereas lifting was of borderline significance (p=0.09). Among the health measures shortly after return to work functional limitations and general physical health predicted recurrence, but after adjustment for other risk factors both health measures were not statistically significant (p>0.10). With categorisation into tertiles, workers with the highest and intermediate levels of functional limitations had significantly increased risks on recurrence with odds ratios of 2.64 (95% CI 1.12-6.21) and 2.80 (95% CI 1.17-6.69), respectively, compared with workers without or with low levels of functional limitations. However, in the multivariate analysis these associations become statistically insignificant with ORs of 2.26 (95% CI 0.88-5.77, p=0.37) and 2.47 (95% CI 0.94-6.46, p=0.24).

Discussion

This study among workers on sick leave due to musculoskeletal complaints showed that about 45% experienced a recurrence of musculoskeletal sick leave within 12 months after start of the initial sick leave. Subjects with modified work during initial sick leave reported significantly less recurrence than those who had started immediately at full duty. Musculoskeletal sick leave in the 12 months prior to the start of the study was a strong predictive factor for recurrent sick leave.

This prospective study has several limitations. First, the results could have suffered from confounding, i.e. workers who performed modified work during their initial sick leave were generally in better health and, thus, it is expected that these workers are less likely to have a recurrent episode. An additional analysis showed that workers who had performed modified work reported a better mental health at baseline, but this health measure was not predictive for recurrence of sick leave. At baseline no differences were observed for physical health and functional limitations, which were predictive for recurrence, albeit not statistically significant. Hence, the decision of the occupational physician to assign a sicklisted worker to modified work was not influenced by the health measures that predicted recurrence of sick leave. Modified work was more often assigned to workers without frequent lifting of heavy loads as part of their job activities (table I) and frequent lifting over 25 kg was also a risk factor for recurrence of musculoskeletal sick leave in the univariate analysis (table III). However, the estimate of the effect of modified work on recurrence did not change after adjustment for frequent lifting over 25 kg and, thus, this differential allocation of modified work will not have confounded the results to a large extent.
A second limitation is that the information on recurrence of sick leave could not be retrieved from company-based registries, but was based on self-reports of recurrence of sick leave and its underlying complaints. Self-reports on sick leave are less reliable for short periods of absence [18]. Also, the self-assigned musculoskeletal cause may have been influenced by the initial sick leave whereby workers may attribute a new episode of sick leave more often to a musculoskeletal cause, resulting in an overestimation of the recurrence.

A third limitation was the response and loss-to-follow-up. At baseline, two methods of enrollment were used. A substantial part of the subjects were selected from the absenteeism register of two occupational health services and approached directly by the research team. These employees had a response of 57% at inclusion, which was partly explained by subjects who had already returned to work when receiving an invitation to participate in the study. For the enrollment through occupational physicians, it was not possible to estimate the eligible number of participants since it was not recorded by the occupational health services which workers attended their scheduled appointment and which workers were asked during the consult to participate in the study. However, the route of entry in the study population, whether through an occupational physician or through a sick leave register, was not associated with the health status at baseline and also not a factor influencing the return to work and/or the possibilities of having performed modified work. The loss-to-follow-up during the initial sick leave period was 30% and the additional loss during follow-up after initial return to work was 13%. Both the initial loss and the additional loss was not influenced by baseline characteristics or characteristics at initial return to work.
The study population of workers on sick leave for 2-6 weeks had comparable pain intensity, functional limitations and general health than workers on sick leave due to back pain between 7 and 12 weeks [10,27-28]. Within this population 45% of the workers experienced a recurrence of musculoskeletal sick leave within the follow-up period, which was on average approximately 9 months. A similar recurrence of 38% over 6 months was reported among Canadian workers [12]. When limiting the definition of recurrence to the specific musculoskeletal complaint underlying the initial sick leave, recurrence was 32%, which is slightly higher than previous reports on recurrence of 19%-24% among workers on sick leave for back pain [11,14-17]. However, in these studies a substantial part of the employees with  musculoskeletal complaints had already returned to work within 2 weeks. Since our study population consisted of workers on sickness absence for 2-6 weeks at time of inclusion, we have selected the more severe cases of sick leave and this may partly explain the higher recurrence. The high recurrence is also expressed in the highly predictive value of a musculoskeletal sick leave in the 12 months prior to the initial sick leave [14]. Interestingly, in our analysis the duration of the initial sick leave was not associated with a higher likelihood of recurrence and also did not influence the magnitude of risk factors for recurrence. Hence, the differences among workers with shorter and longer initial sick leave in time at risk for recurrence did not influence the results presented.

This study showed that recurrence of musculoskeletal sick leave is not always related to the original complaint, since a substantial part of recurrence was attributed to another musculoskeletal complaint. Other studies have pointed at the considerable overlap between musculoskeletal pain experienced in different sites and at the high prevalence of comorbidity of neck and upper extremities with low back pain [29-30]. For some patients musculoskeletal complaints express the presence of chronic widespread pain, that may be driven by a central process of sensitization [29,31]. This may explain the observed cross-over of localized musculoskeletal causes of sick leave. In future epidemiological studies on musculoskeletal sick leave it is advised to study interrelations among specific musculoskeletal causes of sick leave.


Workers who performed modified work during sick leave had a lower risk on recurrence of musculoskeletal sick leave. A similar indication was found in a study among employees of an utility company in the United States, where workers on back pain sick leave with work restrictions set by the occupational physician were at lower risk for recurrence than workers without work restrictions [7]. Evidence that the provision of modified work may reduce the duration of initial sick leave has been presented in two recent reviews [4, 5]. Our study suggests that modified work also has beneficial long term effects. A possible explanation for this finding is that employees on modified work during sick leave will learn how to cope with their musculoskeletal problems while at work and, hence, are less prone to take absence again during a recurrent period of their musculoskeletal complaints.


The effects of physical load on recurrence showed that prolonged standing remained statistically significant in the multivariate model, whereas frequent lifting of heavy loads was no longer included in the final model. This has to be interpreted with caution, since prolonged standing and frequent lifting had a reverse association and the OR of frequent lifting only changed from 2.27 to 2.03 (less than 11% change). Since a wide array of jobs was involved in this study, no attempt was made to confirm the self-reported exposure to physical load by workplace visits.

The assessment of musculoskeletal and generic health at time of return to work showed that most workers still had complaints when returning to full duty. Worse physical health was of borderline statistical significance (P < 0.10) in the prediction of a recurrent period of absence and worse functional limitations was significant when comparing workers with higher levels against those without or minor limitations. The importance of general health, physical health, and functional limitations for recurrence has been stressed in several studies [12,16,32]. However, the observation that these health measures did not contribute to the predictive power in the multivariate analysis is an indication that recurrence will be partly explained by coping strategies. Modified work may increase the awareness of the worker that it is possible to continue working with musculoskeletal complaints and, as such, contributes to effective coping with complaints. Several studies have shown that coping styles and beliefs in control over pain can influence the treatment outcomes for patients with low back pain [33,34]. These coping styles may differ across individual characteristics and socio-economic position [35], which should be taken into account when supporting workers to return to work. In addition, coping could be influenced by job characteristics not included in this study and work organisation factors, such as machine-paced work and team-based production system.

Return to work is not equal to full recovery from musculoskeletal complaints. In this study many workers reported residual health problems at time of return to work, which in turn influenced recurrence of musculoskeletal sickness absence. A longitudinal study among workers with a lost-time claim injury  due to a back or upper extremity disorder showed that workers with a sustained return to work reported a better health and less functional limitations than those who experienced a recurrence of work absence [12] Another study among workers on musculoskeletal sick leave demonstrated that pain, functional limitations, and general health were improved at time of return to work, but also improved again significantly in the first months at work [36] These findings suggest that additional medical guidance is needed for workers after return in full duty to further improve their musculoskeletal health in order to reduce the risk of recurrence of sick leave. This guidance should incorporate coping strategies but also address residual pain and functional limitations in work-place prevention programmes [37].
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Table I
 Characteristics of workers on sick leave for 2-6 weeks due to non-specific musculoskeletal complaints at start of the study, and health assessments at start of the study and at return to work (RTW) in full duty (n=137)

	Characteristics
	Modified work

(n=54)
	No modified work

(n=83)

	Age, mean (SD)
	43
(7)
	44
(7)

	Sex, female, n (%)
	25
(46)*
	24
(29)

	Lower education, n (%)
	32
(59)
	47
(57)

	Marital status, single, n (%)
	16
(30)*
	10
(12)

	Prolonged standing, n (%)
	39
(74)*
	36
(44)

	Frequently lifting 10-25 kg, n (%)
	24
(44)*
	54
(67)

	Frequently lifting > 25 kg, n (%)
	13
(24)*
	52
(63)

	Frequently kneeling, n (%)
	8
(15)*
	25
(30)

	Frequently arms above shoulders, n (%)
	10
(19)*
	29
(36)

	Skill discretion, mean (SD (0-18)1 
	10
(4) #
	8
(3)

	Decision authority, mean (SD) (0-33)1
	16
(7)
	16
(7)

	Work demands, mean (SD) (0-33)1
	15
(5)
	14
(5)

	Less good relation with colleagues, n (%)
	16
(30)*
	48
(58)

	Less good relation with supervisor, n (%)
	25
(46)
	36
(44)

	Chronic musculoskeletal complaint in past 12 mnths, n (%)
	
9
(17)*
	29
(35)

	Musculoskeletal sick leave in past 12 months, n (%)
	18
(33)
	17
(20)

	Severity of pain, baseline, mean (SD) (0-10)1
	6
(2)
	6
(2)

	Severity of pain, RTW, mean (SD) (0-10)1
	4
(3)
	5
(3)

	Functional limitations, baseline, mean (SD) (0-24)1
	13
(5)
	13
(5)

	Functional limitations, RTW, mean (SD) (0-24)1
	7
(5)
	7
(6)

	General physical health, baseline, mean (SD) (0-100)2
	32
(7)
	32
(7)

	General physical health, RTW, mean (SD) (0-100)2
	44
(9)
	43
(9)

	General mental health, baseline, mean (SD) (0-100)2
	52
(10)
	50
(12)

	General mental health, RTW, mean (SD) (0-100)2
	55
(8)
	53
(10)

	Quality of life, baseline, mean (SD) (0-1)2
	0.5
(0.3)
	0.5
(0.3)

	Quality of life, RTW, mean (SD) (0-1)2
	0.8
(0.2)
	0.7
(0.2)


* (2 – test, p < 0.05, # t test, p < 0.05

1 A higher score indicates a worse health status

2 A higher score indicates a better health status

Table II Recurrence of sick leave due to non-specific musculoskeletal complaints during the follow-up period, stratified by having performed modified work during initial sick leave (n=137)

	Recurrence
	Modified work

(n=54)
	No modified work

(n=83)

	Recurrent episode of sick leave due to any musculoskeletal complaint
	18
(34)*
	48
(58)

	Recurrent episode of sick leave primarily due to the same musculoskeletal complaint
	15
(29)
	29
(36)

	Recurrent episode of sick leave primarily due to another musculoskeletal complaint
	11
(20)*
	30
(37)


* (2 – test, p < 0.05

Table III Risk factors for recurrence of sick leave due to non-specific musculoskeletal complaints during the follow-up period (n=137) as determined by logistic regression analysis

	Risk factor
	Univariate associations
	Multivariate model

	
	 OR
	95% CI
	OR
	95% CI

	Individual characteristics
	
	
	
	

	Age 40 years or older
	0.84
	0.41-1.73
	0.76
	0.34-1.67

	Sex, female
	0.72
	0.36-1.45
	n/a
	

	Lower education
	0.99
	0.50-1.96
	n/a
	

	Marital status, single
	0.50**
	0.21-1.22
	(0.57
	0.21-1.53)1

	Work-related factors
	
	
	
	

	Modified work
	0.37*
	0.18-0.75
	0.35*
	0.16-0.78

	Prolonged standing
	0.43*
	0.21-0.86
	0.43*
	0.20-0.94

	Frequent lifting 10-25 kg
	1.21
	0.61-2.42
	n/a
	

	Frequent lifting > 25 kg
	2.27*
	1.14-4.56
	(2.03
	0.90-4.58)1

	Frequent kneeling
	0.98
	0.45-2.15
	n/a
	

	Frequently arms above shoulders
	1.53
	0.72-3.24
	n/a
	

	Skill discretion (per unit)
	0.82
	0.42-1.61
	n/a
	

	Decision authority (per unit)
	0.72
	0.38-1.41
	n/a
	

	Work demands (per unit)
	1.14
	0.58-2.24
	n/a
	

	Less good relation with colleagues
	1.60**
	0.81-3.15
	n/a
	

	Less good relation with supervisor
	1.05
	0.53-2.06
	n/a
	

	Health measures
	
	
	
	

	Chronic complaints in past 12 months
	2.83*
	1.29-6.22
	(1.48
	0.62-3.56)1

	Musculoskeletal sick leave in 12 months before initial sick leave
	2.04**
	0.93-4.46
	3.35*
	1.36-8.24

	Severity of pain at RTW (per unit)
	1.06
	0.93-1.20
	n/a
	

	Functional limitations at RTW (per unit)
	1.06**
	0.99-1.12
	(1.05
	0.98-1.12)1

	General physical health at RTW (per unit)
	0.97**
	0.93-1.01
	(0.96
	0.91-1.02)1

	General mental health at RTW (per unit)
	1.00
	0.97-1.04
	n/a
	

	Quality of life at RTW (per unit)
	0.59
	0.12-2.86
	n/a
	


* Wald (2 – test, p < 0.05

** Wald (2 – test, 0.05 <= p < 0.20

n/a = not included in the final multivariate model

OR = Odds Ratio, CI = Confidence Interval, RTW = Return to Work

1  Effect of risk factor when included in the multivariate model
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