1

Relationship of musculoskeletal pain and well-being at work – Does pain matter?

Structured abstract

Background and aims

Musculoskeletal pain is a common symptom and many people even with chronic pain continue to work. The aim of our study is to analyze how musculoskeletal pain affects work well-being by comparing work engagement in employees with or without pain, and how pain-related risk of disability is associated with work engagement. In a separate analysis, we also studied, how psychosocial factors are related to work engagement.  

 Methods 
This is a cross-sectional study of Finnish female employees of the city of Pori, Finland (PORi To Aid Against Threats (PORTAAT) study). Data was collected by trained study nurses and self-administrated questionnaires. Work well-being was measured by work engagement using Utrecht Work Engagement Scale (UWES-9) questionnaire and the burden of pain was measured by using the short version of Örebro Musculoskeletal Pain Screening Questionnaire (ÖMPSQ).  Study population was divided into four groups: those without pain and the groups with low (I), medium (II) or high(III) ÖMPSQ score, reflecting increasing risk of long term disability due to musculoskeletal pain. The study nurse assessed psychosocial risk factors using defined core questions.

 Results

We evaluated 702 female employees, 601 (86 %) had suffered from musculoskeletal pain over the past 12 months, whereas 101 (14 %) reported no pain at all. Pain was chronic (duration at least 3 months) in 465/601 (77 %) subjects. Subjects with musculoskeletal pain were older, had higher BMI and were on sick leave more often than subjects without pain. Of the psychosocial risk factors, depression, type D personality, anxiety and hostility were significantly more common among subjects with musculoskeletal pain. Hypertension and the use of non-steroidal anti-inflammatory drugs were significantly more frequent in the musculoskeletal pain group. Quality of sleep and working capability were significantly better among persons without pain. Average weekly working hours were slightly higher among those with musculoskeletal pain.

In crude analysis, work engagement (UWES-9) was similar in women without pain and those with musculoskeletal pain (4.96 vs. 4.79; p = 0.091). After adjustment for age, education years, BMI, working hours and financial satisfaction, the difference between the groups became statistically significant (p= 0.036). Still, there was no difference between the groups of no-pain and low burden of pain (p=0.21, after adjustment). Work engagement was significantly lower in the groups of medium (p=0.024, after adjusted) and high (p<0.001, after adjustment) burden of pain. Linearity across the Linton tertiles was significant (p<0.001). 
In univariate and multivariate ordered logistic regression analyses relating study variables to the work engagement musculoskeletal pain per se did not enter in the model to explain work engagement. Work and family stress, type D personality and duration of sick leave due to pain reduced work engagement, whereas financial satisfaction, moderate and high leisure time physical activity and higher BMI improved it.  
Conclusions
Among women with musculoskeletal pain psychosocial and lifestyle factors significantly correlate with work engagement, while the pain itself does not.

Implications
Special attention should be paid to the psychosocial aspects in female employees with musculoskeletal pain to improve work well-being and maintain work ability.
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1. Introduction

Musculoskeletal pain is a common symptom, which upon prolongation into a chronic pain state often becomes a reason for disability and causes impaired work ability [1, 2].  Despite the high prevalence of musculoskeletal pain in the workforce, many people with pain continue to work [3, 4]. Only few studies have investigated the factors determining experienced work ability [5, 6] by persons with pain. DeVries et al. assessed 119 workers, who stayed at work despite nonspecific musculoskeletal pain, and their results suggest that personal and work-related factors, rather than the pain itself, may have significant impact on experienced work ability and work performance. In a recent systematic review and meta-analysis [7] Lee et al., by using mediation analysis, found evidence to suggest that psychological stress, poor self-efficacy and fear explain the correlation between pain and disability. More thorough understanding of the complex interrelationships between musculoskeletal pain, work well-being and work ability is needed for designing individualized treatment and adjusting measures for employees with chronic pain to retain better daily functioning at and outside work. 

Work engagement is a positive, fulfilling, affective-motivational state of work-related well-being [8]. Work engagement can be assessed by a validated questionnaire containing three subscales concerning vigor, dedication and absorption [8]. Work engagement reflects occupational satisfaction and is associated with experienced work ability [9]. Thus, it has been suggested that high work engagement is a predictor of maintained work ability among people with chronic pain [10].  However, to our knowledge, no studies comparing work engagement among people with or without pain have been published. 

Chronic pain involves several factors in addition to the pain itself, which all contribute the cumulative burden of pain. Örebro musculoskeletal pain screening questionnaire (ÖMPSQ) is a self-administered instrument developed to identify those people with musculoskeletal pain who are at risk for chronicity and long term disability [11]. In its short version [12], only two of the ten questions assess the pain itself, while the rest pertain to emotional stress and functional ability. 
 The aim of our study is to analyze how musculoskeletal pain affects work well-being by comparing work engagement in employees with or without pain, and how pain-related risk of disability is associated with work engagement.   In a separate analysis, we also studied, how psychosocial factors, characterized in this study as anxiety, depression, social isolation, work and family stress, and certain personality traits, characterized as hostility and type D personality, are related to work engagement.  

2. Methods 
2.1 Participants

PORTAAT (PORi To Aid Against Threats) is a study conducted among employees of the city of Pori (83 497 inhabitants in 2014) in southwestern Finland. The study population comprised workers from ten work units, which were selected by the chief of welfare unit of Pori. Invitation and study information letters were sent to the employees as an email attachment by the managers of the work units. We cannot report the exact participation rate for the study, because some employees may have ignored the invitation and information letter sent by e-mail notifications. There was also information events organized for employees concerning PORTAAT-study. There were no exclusion criteria.  Librarians, museum employees, groundkeepers, computer workers, social workers, nurses, physicians, administrative officials, and general office staff were invited to an enrolment appointment with the study nurse. Altogether 836 employees (104 males, 732 females) consented to participate in the study. Because of overwhelming predominance of females, which corresponds the gender distribution of employees of Pori, males were excluded from the study cohort.  For the analyses described here, we included women with musculoskeletal pain and women without any pain. In order to create a cohort with musculoskeletal pain only, we excluded subjects with pain other than musculoskeletal (17 women) and those who did not answer the pain questionnaire (13 women). Hence, 702 female were included in the analyses.
2.2 Measurements

The baseline examination was performed by trained study nurses. Height and weight were measured with the subjects in standing position without shoes and outer garments. Body mass index (BMI) was calculated as weight (kg) divided by the square of height (m²). Blood pressure was measured with an automatic validated blood pressure monitor with subjects in a sitting posture, after resting at least for 5 minutes.  
2.3 Questionnaires

Data were collected using self-administrated questionnaires. Their comprehensiveness was tested in a group of volunteers. They included questions about diseases diagnosed by a physician, medication used regularly, years of education, marital status (cohabiting or not), quality of sleep (good or not good), work ability with self-reported numerical rating scale (NRS 0-10), weekly working hours, alcohol consumption (the 3-item Alcohol Use Disorders Identification Test (AUDIT-C) [13].  Financial satisfaction was assessed with the question “Do I have to spare expenditures?” (yes or no). Smoking status was assessed by a questionnaire. Non-smoking was defined as having never smoked or having quit smoking >12 months ago. Leisure-time physical activity (LTPA) was classified as follows: high: LTPA for ≥30 min at a time for four or more times a week; moderate: LTPA for ≥30 min at a time for two to three times a week; low: LTPA for ≥30 min at a time for maximum of one times a week. The amount of sick leave was measured by question “How many days of work have you missed (sick leave) because of pain during the past 12 months”.

 Work well-being was measured by work engagement using Utrecht Work engagement Scale (UWES-9) questionnaire [8], which consists of three sub-scales focusing on vigor, dedication and absorption, which were rated on a 7-point Likert scale ranging from 0 (strongly disagree) to 6 (strongly agree). Items were summed and divided by the number of items in each scale. The higher each item was rated, the higher the overall work engagement. In our study work engagement tertiles were 1; <4.5, 2; 4.6-5.2 and 3; >5.3.
Örebro musculoskeletal pain screening questionnaire (ÖMPSQ) is a self-administered instrument containing 25 items of which 21 are scored [11]. We used the short version of this questionnaire containing 10 items from the original questionnaire [12]. ÖMPSQ has been developed to identify those people with musculoskeletal pain who are at risk for chronicity and long term disability. The higher the score, the bigger is the burden of pain. We divided our study population into four groups: those without pain and the group with musculoskeletal pain with low (I), medium (II) or high (III) risk of long term disability due to musculoskeletal pain determined by tertiles of the ÖMPSQ score.

At the clinic, the study nurse assessed psychosocial risk factors by core questions suggested by the European 2012 guidelines on cardiovascular disease prevention in clinical practice [14].
· Work and family stress: Do you have enough control over how to meet the demand at work? Is your reward appropriate for your effort? Do you have serious problems with your spouse? 

· Social isolation: Are you living alone? Do you lack a close confidant?

· Depression: Do you feel down, depressed and hopeless? Have you lost interest and pleasure in life?

· Anxiety: Do you frequently feel nervous, anxious or on edge? Are you frequently unable to stop or control worrying?

· Hostility: Do you frequently feel angry over little things? Do you often feel annoyed about habits other people have?

· Type D personality: In general, do you often feel anxious, irritable, or depressed? Do you avoid sharing your thoughts and feelings with other people? 
A “yes” answer to any of these questions was interpreted to refer to the presence of psychosocial risk factors. 
2.4 Statistical methods

The statistical comparisons between groups were performed by using the t test, the chi-square test, or Fisher’s exact test when appropriate. When adjusting for confounding factors, analysis of covariance (ANCOVA) with an appropriate contrast was applied. The bootstrap (10 000 replications) method was used when the theoretical distribution of the test statistics were unknown or in the case of violation of the assumptions (e.g., non-normality). To determine characteristics associated with work engagement, univariate and multivariate forward stepwise (probability for entry 0.05; probability for removal 0.10) ordered logistic regression analysis were applied; because of prominent negatively skewed distribution, the results of work engagement were concentrated at high values.  We evaluated for multicollinearity using the variance inflation factor (VIF) diagnostic. STATA 14.1, StataCorp LP (College Station, TX, USA) statistical package was used for the analyses.
3. Results
We evaluated 702 female employees. The mean (SD) age was 48 (10) years. Of the subjects, 601 (86 %) had suffered from musculoskeletal pain over the past 12 months, whereas 101 (14 %) reported no pain at all. Pain was chronic (duration at least 3 months) in 465/601 (77 %) subjects. The baseline characteristics of the subjects are shown in Table 1. Subjects with musculoskeletal pain were older, had higher BMI and were on sick leave more often than subjects without pain. Of the psychosocial risk factors, depression, type D personality, anxiety and hostility were significantly more common among subjects with musculoskeletal pain. Hypertension and the use of non-steroidal anti-inflammatory drugs were significantly more frequent in the musculoskeletal pain group. Quality of sleep and working capability were significantly better among persons without pain. Average weekly working hours were slightly higher among those with musculoskeletal pain.

In crude analysis, work engagement measured by UWES-9 was similar in women without pain and those with musculoskeletal pain (4.96 vs. 4.79; p = 0.091). However, after adjustment for age, education years, BMI, working hours and financial satisfaction, the difference between the groups became statistically significant (p= 0.036). Still, there was no difference between the groups of no-pain and low burden of pain (p=0.21, after adjustment). However, work engagement was significantly lower in the groups of medium (p=0.024, after adjusted) and high (p<0.001, after adjustment) burden of pain. Linearity across the Linton tertiles was significant (p<0.001) (Fig. 1). 
Table 2 shows the results of univariate and multivariate ordered logistic regression analyses relating study variables to the work engagement. BMI, financial satisfaction, duration of sick leave due to pain, high leisure time physical activity, type D personality and work and family stress were entered into the forward ordered logistic regression model as explanatory variables. 

Table 1. Baseline characteristics of study subjects.
	
	Musculoskeletal pain
	p-value

	
	Not present

N=101
	Present

N=601
	

	Age, years, mean (SD)
	46 (10)
	49 (10)
	0.014

	Body Mass Index, kg/m2 mean (SD)
	25.2 (4.7)
	27.0 (4.8)
	<0.001

	Smoking, n (%)
	10 (10)
	79 (13)
	0.36

	Living with spouse, n (%)
	71 (70)
	473 (79)
	0.057

	Financial satisfaction, n (%)
	 72 (71)
	371 (62)
	0.066

	Education years, mean (SD)
	14.3 (2.7)
	13.8 (2.7)
	0.13


	Sick leave (days ≥3) due to pain last 12-month period, n (%)
	11 (11)
	158 (26)
	<0.001

	Leisure time physical activity, (%)
	
	
	0.45

	   Low
	31 (31)
	158 (26)
	

	   Moderate
	37 (37)
	259 (43)
	

	   High
	33 (32)
	184 (31)
	

	Good sleep quality, n (%)

	86 (85)
	410 (68)
	<0.001

	AUDIT-C score, mean (SD)
	2.96 (1.78)
	2.89 (1.73)
	0.73

	Psychosocial risk factors, n (%)
	49 (49)
	399 (66)
	<0.001

	   Depression
	8 (8)
	123 (20)
	0.003

	   Type D personality
	16 (16)
	168 (28)
	0.010

	   Work and family stress
	26 (26)
	195 (32)
	0.18

	   Social isolation
	19 (19)
	103 (17)
	0.68

	   Anxiety
	15 (15)
	208 (35)
	<0.001

	   Hostility
	11 (11)
	136 (23)
	0.007

	Work ability (NRS), mean (SD)
	8.7 (1.0)
	8.1 (1.3)
	<0.001

	Weekly working hours,  mean (SD)
	40.8 (3.4)
	41.7 (4.1)
	0.044

	 Morbidity, n (%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
	
	
	

	   Diabetes
	2 (2)
	23 (4)
	0.56

	   Hypertension
	8 (8)
	104 (17)
	0.017

	   Thyreoid disorder
	5 (5)
	60 (10)
	0.11

	   Coronary heart disease
	0 (0)
	2 (1)
	0.56

	   Asthma
	5 (5)
	34 (6)
	0.77

	   Depression
	3 (3)
	13 (2)
	0.62

	   Cancer
	1 (1)
	10 (2)
	0.61

	   Musculoskeletal disorder
	3 (3)
	113 (19)
	<0.001

	   Gastrointestinal disorder
	5 (5)
	44 (7)
	0.39

	   Headache
	2 (2)
	37 (6)
	0.090

	Medication for pain n (%)
	
	
	

	   NSAID
	0 (0)
	26 (4)
	0.023

	   Paracetamol
	0 (0)
	7 (1)
	0.60

	   Opioid
	0 (0)
	5 (1)
	0.99

	   Tricyclic antidepressant 
	3 (3)
	30 (5)
	0.38

	   Gabapentin or pregabalin
	0 (0)
	9 (2)
	0.22

	Antidepressant for mood disorder, n (%)
	3 (3)
	31 (5)
	0.34

	Benzodiazepines, n (%)
	3 (3)
	9 (2)
	0.29


Table 2. Ordered logistic regression analysis for relationships between work engagement and study variables. 

	
	Univariate
	
	
	Multivariatea
	

	Variables
	OR (95% CI)
	p-value
	
	OR (95% CI)
	p-value

	Musculoskeletal pain
	0.83 (0.56 to 1.23)
	0.35
	
	
	

	Age 
	1.00 (0.99 to 1.02)
	0.82
	
	
	

	Body Mass Index 
	1.02 (0.99 to 1.05)
	0.098
	
	1.04 (1.01 to 1.07)
	0.005

	Smoking
	1.18 (0.78 to 1.81)
	0.43
	
	
	

	Financial satisfaction
	1.60 (1.20 to 2.12)
	<0.001
	
	1.38 (1.03 to 1.86)
	0.032

	Education years 
	0.97 (0.92 to 1.02)
	0.28
	
	
	

	Sick leave (days ≥3) due to pain last 12-month period
	0.54 (0.39 to 0.75)
	<0.001
	
	0.57 (0.41 to 0.79)
	<0.001

	Weekly working hours
	1.03 (1.00 to 1.07)
	0.078
	
	
	

	Leisure time physical activity
	
	<0.001b
	
	
	<0.001b

	   Low
	1 (reference)
	
	
	1 (reference)
	

	   Moderate
	1.28 (0.92 to 1.79)
	
	
	1.25 (0.89 to 1.76)
	

	   High
	2.09 (1.45 to 3.01)
	
	
	2.08 (1.42 to 3.04)
	

	AUDIT-C score 
	0.95 (0.88 to 1.03)
	0.21
	
	
	

	Depression
	0.45 (0.31 to 0.65)
	<0.001
	
	
	

	Type D personality
	0.49 (0.36 to 0.68)
	<0.001
	
	0.64 (0.46 to 0.89)
	0.008

	Work and family stress
	0.50 (0.37 to 0.67)
	<0.001
	
	0.62 (0.45 to 0.85)
	0.003

	Social isolation
	0.74 (0.51 to 1.07)
	0.11
	
	
	

	Anxiety
	0.56 (0.42 to 0.75)
	<0.001
	
	
	

	Hostility
	0.60 (0.43 to 0.84)
	<0.001
	
	
	

	Good sleep quality
	1.40 (1.03 to 1.89)
	0.027
	
	
	


a Forward stepwise selection. Only those variables shown that entered the model.

b P for linearity.

Fig. 1 Work engagement (95% confidence intervals) as a function of the burden of pain and no pain. The level of burden of pain is based on the ÖMPSQ tertiles (I <59, II 59-81, III >81). 
4. Discussion
The main result of our study is that although work engagement, quite expectedly, shows significant negative correlation with burden of pain as measured by ÖMPSQ, musculoskeletal pain per se did not enter in the model to explain work engagement in multivariate ordered logistic regression analysis. Work and family stress, type D personality and duration of sick leave due to pain reduced work engagement, whereas financial satisfaction, moderate and high leisure time physical activity and higher BMI improved it.  
According to our study, musculoskeletal pain is a very common complaint among city employees: five out of six subjects in our study reported musculoskeletal pain over the last year. Of them, 77 % had chronic pain. High prevalence of pain in people at working age has been reported by others, although the figures are not comparable due to difference in socioeconomic factors, health care systems and data collection strategies.  In a large European survey based on working population, the prevalence of musculoskeletal pain varied remarkably between countries. Neck and upper arm pain prevalence was the highest in Finland (68%), and that of back pain was highest in Portugal (64%), while both pain types had the lowest prevalence in Ireland [15]. In an Estonian study [16], the prevalence of overall musculoskeletal pain in female nurse population was 84% over the past year and 69% over the past month. 
In our material, certain psychosocial risk factors, namely depression, anxiety, type D personality and hostility were significantly more common in females with musculoskeletal pain as compared to those without pain, while no such difference was observed in terms of stress and social isolation. In line with the present observations, earlier studies have shown that chronic pain is clearly associated with depression and anxiety [17]. The association of pain and emotions has also been revealed by brain imaging studies with functional MRI [18]. Spontaneous chronic back pain intensity is strongly related to activity in the medial prefrontal cortex, a region known to associate with negative emotions, response to conflict, and detection of unfavorable outcomes, especially in relation to the self. 
Type D personality is described as the tendency to experience a joint occurrence of negative affectivity and social inhibition [19]. It is a well-known risk factor for many health problems, although its relation to pain is less clear [20, 21]. Type D personality increases the risk of back pain in cancer survivors [22] and it is a risk factor for musculoskeletal pain in adolescents [23]. Barnett and coworkers [20] concluded that chronic pain patients with type D personality are more prone to anxiety, depression and social discomfort.
Hostility denotes antagonistic attitudes and cynical expectations regarding others´ motives. It is characterized by extensive experience of mistrust, anger and rage and the tendency to engage in aggressive, maladaptive social relationships. Although hostility is considered primarily as a personality trait, it has a neurophysiological correlate, demonstrated by differences in EEG response to pain stimulus between hostile and non-hostile men [24]). Hostility is a known risk factor for cardiovascular diseases [14, 25, 26]. To our knowledge, only few studies conducted on adults have examined type D personality and hostility in relation to chronic pain in general [20, 27] and none on the relationship of type D personality and musculoskeletal pain specifically. According to Burns and co-workers [27] spousal criticism or hostility may be factors contributing to maintenance and even worsening of chronic pain. No studies have been published on the relation of patient´s own hostility to pain or to the risk of pain chronicity. 
Work engagement is a relatively new concept to characterize well-being at work. Work engagement is associated with perceived work ability and person´s desire to continue to work [9].  Factors compiling work engagement are both person- and work-related [28]. Personal elements include personality and personal situation outside work, including health factors. DeVries and co-workers (6) reported that workers with chronic musculoskeletal pain tend to stay at work, if they have high beliefs in self-efficacy of pain. DeVries [29] pointed out that perceived low physical disability, low emotional distress, flexibility to make personal adjustments and workplace interventions are significant factors to improve the work ability of people with musculoskeletal pain. Our study showed that musculoskeletal pain itself has no association to work engagement. Instead, financial satisfaction, high leisure time physical activity, low amount of sick leaves, work or/and family stress and presence of type D personality are independently associated to work engagement.  
Our results are in line with a recent study [30] performed mainly on female employees, which showed that communication between musculoskeletal pain patients and their supervisors and consecutive problem solving significantly lowered health care visits and sick leaves due to pain. Taken together, these conclusions point out that organizational contributions focusing on psychosocial factors lead to reinforcement of the musculoskeletal pain patients´ own estimation of maintained work ability and are expected to strengthen work engagement, improve work well-being and consequently maintain work ability and prevent absenteism despite lowered functional capacity caused by the pain.

The strength of our study is that it includes a well characterized and relatively large cohort of employed female population. Estimation of the relationship between work engagement and pain becomes more reliable, when subjects without pain are included. Although the participants represent different work units and widely varying tasks, they share a uniform occupational health care system, their working conditions are regulated by the same collective agreement, they receive equitable salaries and their employment status is stable. Thus, in spite of some variability, our study population consists of a sample of employees having a relatively homogeneous cultural ground. Exclusive enrollment of female participants further contributes to homogeneity of the study population and reliability of the results. This is significant, since pain sensitivity and pain-related anxiety are different in women and men [31, 32]. The burden of musculoskeletal pain and work engagement were measured using internationally approved questionnaires, ÖMPSQ and UWES. We assessed psychosocial risk factors with core questions, which can be used as a preliminary assessment within clinical interview [14]. We assessed depression by two core questions. Giving an affirmative answer to either one is reportedly as effective as using longer screening instruments [33]. 
The major limitation of our study is it´s cross-sectional nature, which prevents us from assessing any causality between pain, psychosocial risk factors and work engagement. Another limitation is the fact that we are not able to report the exact participation rate for the study, because some employees may have ignored the invitation and information letter sent by e-mail notifications. Furthermore, self-reporting of diet, physical activity and smoking status may be unreliable, although we used validated questionnaires and standardized procedures to overcome this bias.
5. Conclusions

We showed that among women with musculoskeletal pain psychosocial and lifestyle factors significantly correlate with work engagement, while the pain itself does not.
6. Implications
The major implication of the present study is that special attention should be paid to the psychosocial aspects in female employees with musculoskeletal pain to improve work well-being and maintain work ability.
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