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Abstract

The majority of studies on predictors associated with musculoskeletal pain (MSP) have been undertaken in developed countries; thus, it is conceivable that the predictors and risk factors of MSP may vary considerably due to differences in work culture, organization, and practices. Previous studies, particularly in developed countries, show that coping independently predicts the risk of MSP; however, little is known about the role of coping in the development of MSP in developing countries. A cross-sectional study was conducted to examine whether coping predicted MSP in a sample of public sector office workers (n=418) in Malaysia. The results showed that coping was associated with MSP in office workers (ß=.54, p<0.001) and that gender (female; β = .15, p<.001), work-home balance (β = -.12, p< .01), and general well-being (β = .18 p< .01) were also associated with MSP. The design and development of risk management strategies for MSP in the workplace, particularly for the Malaysian context where evidence examining these factors is sparse, needs to consider the role played by coping, work-home balance and general well-being in the development and exacerbation of MSP.
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Introduction

Stress, and coping with stress in the workplace, is one of the most researched topics in the psychological literature and attracts interest from many researchers (e.g. Costa & Pinto, 2017; Labrague et al., 2017; Lian & Tam 2014). Coping has been studied in various contexts such as natural disasters (e.g. Nygaard et al., 2016), war (e.g. Mels, 2015), and workplaces (e.g. Lian & Tam, 2014). In coping with work stress, numerous theories have considered coping as an important resource in minimizing the impact of stressors. For instance, Schaufelli and Baker’s (2004) Job Resources-Control theory indicated that autonomy and support provided by leaders and peers are resources that can support active coping with the demands of work, whilst Siegrist’s (1996) Effort-Reward Imbalance model  suggests that over-commitment of work may be a maladaptive coping strategy which can lead to ill health. In addition, Karasek et al.’s (1990) Job Demand-Control theory states that job control can assist people to cope based on the availability of resources. 

Coping has been defined in numerous ways in the literature, and one of the most commonly used definitions of coping suggests that it is a purposeful effort to manage stressful situations that are personally appraised as exceeding one’s resources (Lazarus & Folkman 1984). It has been suggested that coping is initiated because of the individual’s primary and secondary appraisal of the stressor. Additionally, coping also refers to the style or strategies used to manage the impact of stress (Ferrari & Russell, 2010). In the stress literature these strategies are often divided into problem-focused coping and emotion-focused coping. Problem-focused strategies include planful problem solving, seeking social support and confronting, and are used to manage or alter the stressor causing distress. Emotion-focused coping strategies include distancing, escape-avoidance, self-control, and accepting responsibility, all assumed to alleviate emotional distress (Lazarus & Folkman 1984). Previous studies have reported that problem-focused strategies such as ‘taking active actions to get rid of the problem’ and ‘seeking support from other’ to cope with stress are successful in managing job stress and somatic symptoms such as depression (Nomura et al., 2007; Snow et al., 2003). However, emotion-focused strategies have been found to contribute to stress (Carver et al., 1989). Day and Livingston (2001) and Snow et al. (2003) have found that higher levels of work stress promoted the usage of emotion-focused strategies such as avoidance that in turn were predictive of increased psychological symptoms and poorer adjustment.  

Alongside coping with stress, previous studies have also explore the aspect of coping with pain (e.g. Jensen, 1991). In the pain literature, coping has also been given ample attention with many studies examined to the role of coping in various pain populations. Still, the most commonly used conceptualization of coping with pain is based on the Lazarus and Folkman’s (1984) transactional model of stress. Coping with pain has been defined as thoughts and actions that people adopt, largely comprised of cognitive strategies and behavioral strategies with which to cope and minimize pain and any pain-related distress and disability where possible (Rosensteil & Keefe, 1983). Like coping with stress, coping with pain can also be categorized into styles or strategies. Brown and Niccasio (1987) have previously categorized it into either active or passive strategies. Active coping involves attempts to control or relieve the stressor or function despite it; whereas, passive coping generally entails the tendency to avoid activity as much as possible, rely on others, or to take medications to reduce stressors (Jones & Elklit, 2007). Evidence indicates that active strategies are normally associated with better health outcomes than passive strategies (Suls & Fletcher, 1985). Studies show that active coping i.e., staying busy by ignoring the pain, has been found to be associated with less severe depression (Brown et al., 1989), less functional impairment (Brown & Nicassio, 1987), and increased activity level and daily functioning (Ramirez-Maestre et al.,  2008; Zautra et al. 1995). However, passive coping strategies such as worrying, resting and ignoring/retreating have been found to be associated with increased levels of pain and increased functional impairment (Perrot et al. 2008; Pincus et al. 2002). 

With regards to coping with pain, various models have been developed to attempt to understand how people deal with pain. The cognitive/behavioral model of pain coping is based on the Coping Strategies Questionnaire (CPQ; Rosenstiel & Keefe, 1983) and targets specific cognitive and behavioral strategies in managing pain, such as making coping self-statements, reinterpreting or ignoring pain sensations, diverting attention, praying or hoping, pain catastrophizing, and increasing behavioral activity. Evidence from various studies has found that pain catastrophizing is consistently predictive of outcomes i.e., higher levels of pain, psychological distress and physical disability (Grossi et al. 2000; Jensen et al., 1994). The Problem/emotion coping model of pain that is based on Lazarus and Folkman's theory has mainly concentrated on the usage of the Ways of Coping Checklist (WCCL; Lazarus & Folkman, 1980), and suggests that coping efforts can be divided into those which are problem-focused or emotion-focused. Previous studies with arthritis patients show that frequent use of emotion-focused coping efforts appears to be related to greater depression and physical disability (Manne & Zautra, 1990). 

Other models, such as the active/passive pain coping model that was based on Vanderbilt Pain Management Inventory (VPIM; Brown & Nicassio, 1987) have divided coping strategies into those which are more passive (e.g., taking medications, withdrawing from others) and those that are more active (e.g. engagement in leisure activities). In the literature, consistent findings have linked the frequent use of passive coping strategies and negative outcomes, such as increased pain, depression and physical disability (Mercado et al. 2005). The acceptance model of pain coping suggests that attempts to control pain may be maladaptive and might contribute to increased pain and psychological distress. The model contends that, by accepting that one has pain and by being willing to engage with some form of meaningful life activities despite the pain, this can be a much more adaptive form of coping. The model utilized the Chronic Pain Acceptance Questionnaire (CPAQ) that assessed specifically two aspects of acceptance: willingness to experience pain and engagement in an activity. McCracken et al. (2004) reported that scores on the CPAQ explain a significant proportion of variance in pain, depression and health care utilization.

Despite the evidence from the mentioned models, there are still many questions unanswered regarding coping with pain. The literature reports many inconsistent findings concerning coping strategies and outcomes (e.g., Esteve et al. 2005; Turner et al. 2001). Additionally, studies on coping have yet to clarify which types of coping responses are generally helpful in dealing with the stressors, i.e. pain (Jensen et al. 1991). This hinders the formulation of intervention strategies in managing pain outcomes. Others have suggested that successful coping depends on a variety of factors and that it is unlikely that any singular coping strategy will be consistently successful (Turner et al. 2000). Factors that have been identified as influencing the choice of coping strategy employed have included depressive symptomatology, education, gender, general health, and pain intensity (Carroll et al. 2002) and these may affect the way people appraise the situation and determine the coping strategies that they may use, and their adjustment to pain (Lazarus & Folkman, 1984). Additionally, there is evidence suggesting that coping mediates the impact of stress and adaptation (e.g. Boyd et al. 2009; Chen & Cunradi 2008).
I
Investigation of the role of coping strategies as risk factor for the development of musculoskeletal pain (MSP) has been sparse (Mercado et al. 2005; van Eijsden-Besseling et al. 2004). Literature shows that most studies on pain coping have been either conducted with the general population or patients, and little has focused on workers who continue to stay at work despite pain (Tveito et al. 2010). Additionally, previous studies have examined many types of pain (e.g., arthritis, fibromyalgia whiplash, etc.) that may have differences in pathophysiological origin compare to musculoskeletal pain (MSP). The current study focused on MSP as it is very common for office workers (Eltayeb et al. 2011; Ranasinghe et al. 2011) and can lead to considerable economic and societal consequences, due to both work disability (in the short-term and long-term) and productivity losses (Hanson et al. 2006). For example, in a study by Aronsson, Gustafsson, and Dallner (2000) it was found that  just under one third  of their Swedish sample of workers had gone to work several times during the preceding year despite reporting that they felt they should have taken sick leave based upon their perceived health state.  Those workers with high presenteeism included a number with upper back and neck pain. 
The causes of MSP can be thought to be the interaction of multiple factors, namely individual, physical and psychosocial factors as opposed to single risk factors (Devereux et al. 2002). Evidence suggested that factors such as coping have the potential to affect the health and well-being of those with MSP (Mercado et al. 2000).  However, there is little research into how workers cope with MSP in their work lives. A study by  Torp, Riise, and Moen (2001) on car mechanics who had experienced MSP symptoms did find that several coping strategies were used, including  ‘avoiding strenuous work’, ‘changing working techniques’, ‘taking micro pauses’, ‘ taking part in the company’s health and safety work’, and ‘using lifting equipment’. The coping strategies identified by Torp et al. are suggested as productive measures for coping with MSP among car mechanic. However, this study was undertaken in a developed country that may have differences in terms of work organization and culture compared to developing countries. In particular, the role of MSP coping has not been well studied in Malaysia as studies have not specifically examined the role played by coping in MSP risk. Likewise, most of the published research in this topic area has been based on Western cultures where coping strategies may differ from one culture to another (Lam & Zane, 2004; Sinha et al., 2000). For example, studies have found differences in pain tolerance and use of different coping strategies between white and non-white populations (Campbell et al., 2005; Riley et al., 2002). This clearly suggests that coping strategies for those with pain might also differ from one country to another. 

Thus, this present study is warranted as previous studies with these populations tend to only tackle one aspect, such as predictors associated with MSP, but neglect the role of coping as an additional risk factor in MSP. Based on this, the current study proposed that individual characteristics such as age and gender would influence workplace factors i.e. physical and psychosocial hazards that are associated with MSP (Paksaichol et al., 2012). Physical and psychosocial hazards associated with office work i.e. physical and job demands also put individuals at increased risk of MSP (Devereux et al., 2002). The experience of adverse physical and psychosocial hazards places individuals at higher risk of stress and illness that will lead to hazardous states e.g. lack of job satisfaction that, in turn, leads to MSP (Bongers et al., 1993). In addition, the present study is interested in examining if coping influences the risk of MSP in Malaysian office workers. 

Methods

Participants, design and procedure 

For this study a cross-sectional survey was conducted with 418 office workers in Malaysia. They were from four public sector organizations and agreed to participate based on anonymity. Records concerning employees’ records from the four participating organizations show that 636 office workers were working in various departments i.e. administration/operation, finance and accounting, and IT. Of the 636 office workers that were approached, 418 respondents participated with a response rate of 65.7%. The sample of 418 respondents had a mean age of 34.2 years (SD= 8.93) and there were 85 (20.3%) males and 333 (79.7%) females. 

A modified version of the Work Organisation Assessment Questionnaire (WOAQ; Griffiths et al. 2006), a survey tool that measures workplace factors i.e., physical demands, workload, and psychosocial factors was used alongside (the General Well-Being Questionnaire (GWBQ; Cox et al. 1983) to measure personal hazardous states , job satisfaction and work-home balance; personal behavior and coping i.e. self-perceived performance adequacy (Macdonald & Miller, 2006), and a measure of MSP (Macdonald et al. 2007).
The research instruments were translated into Malay using a ‘back translation’ procedure in order to ensure consistency across different languages to achieve maximum accuracy and consistency with wider literature in the translated version (Brislin, 1970).  Evaluation of the psychometric properties of the tools indicates that scores from all instruments are reliable and valid, e.g. Work Organisation Assessment Questionnaire (WAAQ), General Well-Being Questionnaire (GWBQ), self-perceived performance adequacy (Macdonald & Miller, 2006). 

The tools were piloted on 12 participants prior to wider distribution to all respondents. Various comments i.e. appropriate terminologies on the type of office work involved in each of the organizations were used to improve the final questionnaire. The questionnaires were distributed to the respondents at each organization after two weeks of pilot testing. 

Supervisors were asked to inform and invite workers to participate in this study. Participation was voluntary, and those who wished to participate were invited to attend a room where the questionnaires were distributed. They were allowed time to complete the survey during working hours. It took 20-30 minutes to answer the survey and approval was obtained from each participating organization to carry out the survey after initial approval had been granted from the University Malaysia Sabah Human Ethics Committee.

Measures

A questionnaire was used to collect data specifically on: 

Demographic 
Respondents were asked about their gender, age, and work characteristics such as employment status.

Hazardous personal states
(i) Job satisfaction and work-life balance


Single item scales on job satisfaction and work-life balance were measured on a 5-point scale (1= very dissatisfied, 2=dissatisfied, 3=neutral, 4=satisfied, and 5= highly satisfied). An example question is: “Overall, how happy or satisfied are you with your job here, as a whole…taking everything into account.”
(ii) General Well-Being (GWBQ)
Ten items from General Well-Being Questionnaire (GWBQ) were used to measure participants’ general well-being. An example item of the general well-being measurement is “thinking of things are at work, how often have you been easily bored and got mixed up in your thinking when you had to do things quickly?” This scale was measured using a 5-point scale (0= never or hardly ever, 1=seldom, 2=sometimes, 3=often, 4= almost all the time). 

(iii) Absenteeism 

Four items were used to measure absenteeism on a 5-point scale (0= never or almost never, 1=seldom, 2=sometimes, 3=often, 4= almost all the time). A sample question for this scale is “I can’t be absent from work because I’d be letting down or burdening my co-workers”.

Personal behavior and coping strategies 

(i) Coping 

Nine items were used to assess respondents’ coping with MSP on a 5- point scale (0= never or almost never, 1=seldom, 2=sometimes, 3=often, 4= almost all the time). A sample item is “Since there is nothing that I can do about my discomfort or pain, I just keep working through it”.

(ii) Self-perceived performance adequacy

Six items were used to measured respondents’ work performance based on a 1 to 7-point response scale (1= extremely poor to 7= extremely good). An example of this scale is “Thinking of your work performance, how would you rate your ability to concentrate?

(iii) Breaks

Two items were used to measure rest breaks based on a 1 to 5-point response scale (0= never or almost never, 1=seldom, 2=sometimes, 3=often, 4= almost all the time). An example question is “I take a break when I am involved in a project at my workstation”.
Workplace factors

(i) Physical demands


Participants’ work-related physical demands were measured using a validated 12-item scale using a 5-point response scale (1= never or hardly ever, 2=seldom, 3=sometimes, 4=often, 5= almost all the time). A sample item for this scale is “Thinking of your job here, how often do you do very repetitive work- repeating the same actions every few seconds or minutes?”
(ii) Workload


Workload was assessed by four items using a 5-point scale (1= never or hardly ever, 2=seldom, 3=sometimes, 4=often, 5= almost all the time). An example of the item is “Thinking of your job here, how often you find that your work is unevenly spread, so it can pile-up?”

(iii) Job demands


Eleven items were used to measure job demands based on 1 to 5-point response scales (0= never or almost never, 1=seldom, 2=sometimes, 3=often, 4= almost all the time). An example of this item is “I have too many deadlines and will never able to get all my work done”.

(iv) Psychosocial hazards

Psychosocial hazards were assessed using the 26-item Work Organisation Assessment Questionnaire (WOAQ; Griffiths et al.  2006) and were measured on a 5-point scale (5=very good, 1=major problem). A sample item is “How good or bad are the facilities for taking a break (places for breaks, meals) at your organization?”
Pain Measures
Pain ratings (frequency and severity) were recorded separately for five body regions. The frequency was recorded on a 0-4 scale (‘never’ to ‘almost always’), and severity was recorded on a 1-3 scale (‘mild’, ‘moderate’, and ‘severe discomfort’). Scores were calculated for each region by multiplying frequency and severity (maximum score of 12 per region). These scores were then added together to form a possible score out of 60 for the five regions. This score is used as a proxy for MSP risk. A sample question for the frequency of discomfort/pain is “How often have you felt discomfort or pain? A sample question regarding severity is “How bad has the discomfort/pain been?”
Statistical Analysis
Frequency distributions were used to describe the individual characteristics of the study population.  Bivariate correlation analysis was performed to assess the relationship between coping and other risk factors and MSP. Hierarchical multiple regression analyses were performed to investigate if coping influenced MSP risk. Candidate predictor variables were entered into the regression model: age (years), gender, hazardous personal states, personal behavior and coping, workplace factors. Beta values with 95% confidence interval, standardized β and p-values for all variables were calculated, and the level of significance was set at p<0.05. Statistical analysis was conducted using IBM SPSS Statistics 22.
Results

The mean age of the participants was 34.2 (SD=8.93) with 80.1% (310) female respondents reported experiencing MSP compare to only 19.9% male participants (77).  Female office workers in this study were representative of the Malaysian Public Service Department and employee records given by the participating organizations concerning the distribution of male and female office workers. Additionally, the total work hour per week for this sample of workers is 45.0 hours (SD=7.88) (See Table 1).

Table 1 Participant response rate and demographics

	Category
	Male
	Female
	Total
	% of response
	Total workers
	Male
	Female
	% of response

	Organization A
	28
	110
	138
	    33
	161
	46
	161
	85.7

	Organization B
	41
	133
	174
	41.6
	210
	69
	210
	82.8

	Organization C
	 6
	52
	58
	13.9
	145
	56
	145
	40

	Organization D
	10
	38
	48
	11.5
	120
	43
	120
	40

	Gender

   Male

   Female
	 85

333
	20.3%

79.7%


	
	
	
	
	
	

	Age

  <40 years

  >41 years
	M=34.2

343

 75 
	SD=9.93

82.1%

17.9%


	
	
	
	
	
	

	Work hours

   >40 hours

   <41 hours


	M=45.0

190

228
	SD=7.88

45.5%

54.5%
	
	
	
	
	
	

	Job category

   Clerical

   Finance

   Others


	305

  59

  54
	73.0%

14.1%

12.9%
	
	
	
	
	
	

	Work status

   Permanent

   Temporary/Contract

   Did not answer
	402

    6

  10


	96.2%

  1.4%

  2.4%
	
	
	
	
	
	

	Prevalence of MSP 

(last 6 month)

   Yes

   No

   Male 

   Female
	387

      31

  77

310
	92.6%

  7.4%

19.9%

80.1%
	
	
	
	
	
	


Bivariate relationship between the discomfort score and all variables are shown in Table 2 where it was significantly related to all predictors (p<0.01) except for self-perceived performance adequacy. MSP was related to job satisfaction (r = -.18), work-home balance (r = -.20), GWBQ (r = .51), absenteeism (r = .24), coping (r = .68), breaks (r = .16), physical demands (r = .37), workload (r = .32), job demands (r = .38) and WOAQ (r = -.20; see Table 2). 

The hierarchical multiple regression model (Table 3) shows that coping significantly influences MSP risk in Malaysian office workers (β = .54, p< .001).  Additionally, MSP is also significantly associated with gender (β = .15, p< .001), work-home balance (β = -.12, p< .05), and mental health (GWBQ; β = .18 p< .01). The overall model statistics significantly predicted MSP; F (13, 298) = 23.99, p=0.001. R² for the model was .52 and adjusted R² was .50.  The model explained 52.3% (r=.72) of the variance in MSP.

The first model, that includes only demographic variables, was statistically significant (F= 3.14, p<0.05) but explanatory power was low (2.5%), showing only gender (ß=.14, p<0.05) influencing MSDs. However, the explanatory power of the second stage that includes physical demands, workload, job demands, and WOAQ was 28.4%, and statistically significant (F=19.34, p<0.001). In the second model, variables such as gender (ß=.19, p<0.001), physical demands (ß=.26, p<0.001) and job demands (ß=.25, p<0.001) were found to be significantly related to MSP.

In the third stage, explanatory power increased with the addition of job satisfaction, work-home balance, GWBQ, and absenteeism, by 7.9% to 36.3% (F=16.41, p<0.001). Factors such as gender (ß=.19, p<0.001), physical demands (ß=.19, p<0.001), work-home balance (ß= -.13, p<0.05) and GWBQ (ß=.32, p<0.001) were found to be significantly related to MSP. In the third model, it was shown that workload; job demands and WOAQ were no longer significant with job satisfaction, work-home balance, GWBQ, and absenteeism added. 

The explanatory power in the final model was increased by 16.0% to 52.3% and statistically significant with the addition of self-perceived performance, coping and breaks (F=23.99, p<0.001). In this model variables such as gender (ß=.15, p<0.001), work-home balance (ß= -.12, p<0.01), GWBQ (ß= .18, p<0.01) and coping (ß=.54, p<0.001) were found to be significantly associated with MSP. The model indicated that gender, work-home balance, mental health, and coping are significantly associated with MSP. This finding provides support to the present study that found coping is an additional predictor associated with MSP risk in Malaysian office workers.

	Variables
	Mean
	SD
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1. Job

satisfaction
	   3.56
	    .72
	-
	
	
	
	
	
	
	
	
	
	
	

	2. Work-home

balance
	   3.46
	    .69
	.51**
	-
	
	
	
	
	
	
	
	
	
	

	3. GWBQ
	14.05
	  6.74
	-.28*
	-.19**
	(.92)
	
	
	
	
	
	
	
	
	

	4. Absenteeism
	  3.33
	  3.39
	  -.06
	-.01**
	.29**
	(.81)
	
	
	
	
	
	
	
	

	5. Coping 
	12.79
	  6.53
	  -.15**
	-.12**
	   .56**
	.33**
	(.87)
	
	
	
	
	
	
	

	6. Self-perceived

performance
	25.37
	   4.40
	    .25**
	.32**
	-.22**
	.07
	   -.03
	(.94)
	
	
	
	
	
	

	7. Breaks
	  3.80
	   1.78
	    .05**
	   .03
	.27**
	.12*
	 .23**
	   .07
	(.83)
	
	
	
	
	

	8. Physical demands
	28.08
	   6.13
	 -.12*
	-.05
	.45**
	.24**
	   .43**
	  -.03
	.19**
	   (.80)
	
	
	
	

	9. Workload
	  8.52
	   2.64
	  -.14**
	-.13**
	.51**
	.17**
	   .35**
	  -.20
	.17**
	.42**
	(.89)
	
	
	

	10.  Job demands
	12.15
	   8.65
	  -.16**
	-.14**
	.59**
	.54**
	   .57**
	  -.08
	.38**
	.39**
	.52**
	(.93)
	
	

	11.  WOAQ
	82.08
	12.89
	   .39**
	.35**
	-.29**
	-.12*
	-.24**
	.43**
	.05
	-.18**
	-.28**
	-.32**
	(.93)
	

	12.  MSP 
	16.08
	  9.90
	 -.18**
	-.20**
	.51**
	.24**
	.68**
	  -.03
	.16**
	.37**
	.32**
	.38**
	-.20**
	(.89)


Table 2 Bivariate correlations among study variables

Note: **p < 0.01, *p < 0.05.  Values in parentheses along diagonal are reliabilities for the scale.

Table 3 Hierarchical multiple regression analysis of MSP on independent variables

	                                            MSP

	
	Model 1
	Model 2
	Model 3
	Model 4

	Variables
	    B
	ß
	95%CI
	   B
	   ß
	95%CI
	    B
	   ß
	95% CI
	    B
	   ß
	95%CI

	Age
	  -.04
	-.03
	-.17 - .08
	  .00
	 .00
	-.10 - .11
	   .03
	 .03
	-.07 - .14
	-.03
	-.02
	-.12 - .06

	Gender
	 3.24*
	.14
	.65 - 5.83
	4.50**
	 .19
	2.25 - 6.75
	4.36**
	 .19
	2.19 - 6.52
	3.50**
	.15
	1.58 -5.42

	Physical demands
	
	
	
	  .39**
	 .26
	  .22 - .56
	  .30**
	 .19
	  .13 - .46
	.12
	.08
	-.02 - .27

	Workload
	
	
	
	  .30
	 .08
	 -.10 - .72
	  .10
	 .02
	 -.30 - .50
	.19
	.05
	-.16 - .55

	WOAQ
	
	
	
	 -.05
	-.07
	 -.13 - .01
	  -.01
	-.01
	 -.08 - .06
	-.00
	-.01
	-.08 - .06

	Job demands
	
	
	
	  .27**
	 .25
	  .14 - .39
	   .11
	 .10
	 -.03 - .26
	-.10
	-.10
	-.25 - .03

	Job satisfaction
	
	
	
	
	
	
	   .29
	 .02
	-1.18 - 1.76
	.28
	 .02
	-.99 - 1.57

	Work-home balance
	
	
	
	
	
	
	-1.73*
	-.13
	-3.16 - .30
	-.159*
	-.12
	-2.86 - -.33



	GWBQ
	
	
	
	
	
	
	   .45
	 .32
	  .28 - .62
	.25*
	 .18
	  .09 - .41

	Absenteeism
	
	
	
	
	
	
	   .11**
	 .04
	 -.18 - .42
	.09
	 .03
	-.17 - .36

	Self-perceived performance
	
	
	
	
	
	
	
	
	
	.12
	 .06
	-.07 - .31

	Coping
	
	
	
	
	
	
	
	
	
	.79**
	.54
	.62 - .96

	Breaks
	
	
	
	
	
	
	
	
	
	.04
	.20
	-.41 - .51

	Constant
	12.29**
	
	
	-4.30
	
	
	-4.18
	
	
	-4.92
	
	

	R²
	.021
	
	
	.284
	
	
	.363
	
	
	.523
	
	

	Adjusted R²
	.014
	
	
	.270
	
	
	.341
	
	
	.501
	.
	

	F
	3.141*
	
	
	19.345**
	
	
	16.414**
	
	
	23.996**
	
	

	R² Change
	
	
	
	.264
	
	
	.079
	
	
	.160
	
	

	F Change
	
	
	
	26.897**
	
	
	8.885**
	
	
	31.744**
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Note: N = 387; ß = Beta (Standard Coefficient), t= t value, 95% CI = 95% Confidence Interval, *p<0.01, **p<0.001

Discussion 

Coping as additional predictors for MSP in Malaysian office workers 
The study shows that coping is independently associated with MSP risk in Malaysian office workers (β = .54, p< .0001), which supports previous studies such as Pincus et al., (2002) and Carroll et al., (2005). The result also corroborates other studies in various pain populations and symptoms (Mercado et al., 2005; Phillips et al., 2012) which found that coping associated with outcome, i.e., pain and disability. 

Participants in this study reported using adverse coping such as working through pain, and not knowing what to do about the pain in managing the effect of aches, discomfort, and pain.  Thus, the usage of adverse and passive coping with pain strategies suggests that it may be a risk factor for MSP among office workers in Malaysia. Additionally, the results also suggest that the higher score of adverse coping, such as working through pain, is also reflected the vulnerability and little control over the pain and disability on the part of the workers. The results suggest that adverse coping should be avoided as it is associated with increased MSP risk in office workers. Given the results, promoting and educating individuals on maladaptive and adaptive coping in managing MSP at work should be introduced. However, to our knowledge, this interesting finding has not been thoroughly investigated in Malaysia. Thus, further research is needed to verify this claim. 

The usage of adverse coping may associate with the adoption of adverse work style which in turn are associated with MSP risks (Nicholas et al., 2005). For example, working through pain is possibly related to both coping strategy and adverse working style. Thus, employing an adverse work style as a strategy to manage MSP may influence the risk of experiencing MSP (Feuerstein et al., 2005). Studies such as that by van den Huevel et al., (2007) have reported that over-commitment toward work mediated the association between adverse work style and MSP, especially with neck and upper limb symptoms. Siegrist (1996) has also argued that over-commitment at work is a maladaptive coping strategy that will lead to ill health. This is to suggest that over-commitment on the part of workers may also play a role in the adoption of an adverse working style that in turn leads to MSP. In this study, workers reported over-committing themselves by working through pain, so the quality of work would not suffer where they end up with MSP. This is also in line with Joksimovic et al., (2002) who reported a higher prevalence of neck pain among employees of a public transport company with a high score on over-commitment. 

Respondents managed their discomfort and pain by applying adverse coping e.g., working through pain as one of the strategies in dealing with pain. This adverse coping style and/or work style, in turn, leads to MSP. Previous reports have also demonstrated strong relationships between psychological distresses such as depression, anxiety, higher job demands (psychosocial and physical) and pain (e.g., Blozik et al., 2009; Rusli et al., 2008).  All of these may provoke the adoption of an adverse working style that is associated with MSP. Thus, in response to high physical demands at work, workers may adopt an adverse work style which research has indicated is associated with the exacerbation of upper extremity symptoms (Meijer et al., 2008; Sharan & Ajesh, 2012). Harrington et al., (2010) have also reported that office workers who are asymptomatic and with higher levels of self-reported adverse work style responded with greater psychological and biomechanical strain to work demands. 

Adverse coping and work style i.e., working through the pain and employing awkward work postures may aid both psychosocial and physical risk factors associated with MSP such as working in heightened muscle tension (Feuerstein et al., 2004) that leads to impaired microcirculation and metabolism (Punnett & Bergqvist, 1997), lack of energy in muscle cells (Knardahl, 2002) and causing prolonged psychophysiological reactivity which results in insufficient rest, recovery and repair of affected musculoskeletal tissues that in turn leads to the development of muscle pain (Lundberg, 2002).

Other predictors associated with MSP in Malaysian office workers

Gender and work-life balance may significantly contribute to the development of MSP, and so this should be of interest and relevant to Malaysian society and broader culture. Gender has been reported to be an important factor associated with MSP by a number of researchers, with typical findings being that women report symptoms at increased levels compared to males,  particularly in the upper limbs and neck (Paksaichol et al., 2012; Treaster & Burr, 2004; Widanarko et al., 2014). MSD prevalence rates are often found to be higher in women than men, with a possible reason that males were more often found to partake in regular physical exercise (Beyen, Mengestu, & Zele, 2013; Durmus and Illhanli, 2012). Another possible explanation is that women bear greater housework responsibilities than men in their daily lives and that these differences in household task participation may also explain musculoskeletal differences between women and men (Yue, Liu, & Li, 2012). 
However, inconsistencies exist with some study findings reporting no gender differences in MSD (Mohseni Bandpei, Ehsani, Behtash, & Ghanipour, 2014; Rahman and Atiya, 2009). Undoubtedly, the role of gender in MSD development in Malaysia is not well explored and this paucity of research needs to be rectified. It must be acknowledged that the current study did not undertake specific analysis by body region and so further comment is not possible from this study alone. It is highly feasible, however, that the prevalent traditional gender roles in Malaysia (Noor, 1999; Subramaniam & Selvaratnam, 2010) are relevant to the current study. Malaysian women are still primarily responsible for non-paid work activities in the home, such as caring responsibilities and household duties, even when they are also undertaking paid employment outside of the home. Subramaniam et al., (2015) suggest that, whilst women articulate a preference for flexible work arrangements, particularly in terms of flexible working hours and increased levels of autonomy, in a highly patriarchal country such as Malaysia women may find that access to non-standard work arrangements is limited. Malaysian women therefore face significant challenges in meeting the dual demands of work and home life, and this may go some way to explaining the significant contribution of work-life balance to the development of MSP found in this study.
In addition, respondents with lower levels of general well-being also reported higher levels of MSP, a finding supported by the literature (Björnsdöttir et al., 2014; Blozik et al., 2009). To our knowledge, the relationship between general well-being and MSP has not been well explored in Malaysia. The cultural context may also contribute to this finding; social norms and work culture in the Malaysian context often place expectations on workers in companies not to disagree with, or confront, their work superior and to suppress negative emotions (Ansari et al. 2004). Employees in many developing countries, such as Malaysia, are often likely to display a high level of respect towards their superiors. This may be due to cultural beliefs that support the social norm that those who hold superior positions possess greater knowledge and so should not be questioned. These beliefs may also support working as a collective group which tends to seek avoidance of conflict and promotion of group harmony (Idris et al. 2010; Liu et al. 2007). 

Strengths and Limitations 

The present study has strength in filling a research gap, by examining the relationship between coping strategies and MSP, since few studies exist in developing countries, particularly Malaysia, regarding this issue. However, the study does suffer from several drawbacks. First, the sample is relatively small (N=418) and was limited to employees of the public sector. Thus, a larger sample size is needed to provide more power and further study with a more comprehensive list of covariates such as other mental health aspects, workability etc., can be used to explain more on the relationship between coping and MSP.

Also, selection bias may have potentially played a role in recruitment as workers who have experienced MSP may have responded more enthusiastically to the study than those who have not had symptoms. It is also recognised that it is very difficult to prove causal relationships between each independent and dependent variable because of the properties of cross-sectional analysis that lacks causality. 

Additionally, due to the use of self-report survey data it may be that this represents an underestimate or overestimate of the actual effect of MSP in office workers. Similarly, the usage of items from work style instruments as a measure for coping strategies for MSP might be questionable as it has been found to predict MSP in a number of studies. Both work style and coping were measuring the same concept, i.e., work style and coping, and there is the potential that this could have confounded the interaction on MSP. 

Finally, it must be recognised that work style, coping and MSP may all be influenced by another factor that was not measured in this present study. It is better to use another form of coping measure that truly reflects the nature of how workers cope with MSP. Probing more into different coping strategies could tap more information on how it related to MSP. 

Conclusions

Research on MSP risk factors in the Malaysian working population is quite limited; this present study fills part of this research gap by investigating risk factors associated with MSP, especially in Malaysia. The present study provides insights into the role of adverse coping strategies in the development of MSP discomfort in Malaysian office workers. 
The present study highlights the attention to behavioral aspects such as coping strategies and/or work style about MSP. With modification of work-related physical and psychosocial hazards as one of the agendas of many organizations to minimize exposure to MSP, employers should also pay attention to educating and promoting adaptive and positive types of coping strategies in managing MSP at work.

Additionally, employers should take proactive measures by promoting work modification. Practices such as leeway and flexibility concerning working should also be promoted and given, as workers in this study were found to work with higher demands (e.g., adverse work style and/or working through pain) that in turn led them to experience MSP. Thus, an intervention strategy that focused on physical, psychosocial and behavioral hazards should be introduced to minimize risk of MSP.

The present study can serve as a stepping stone to other research in examining the role of coping strategies in the development of MSP, especially in Malaysia. Thus, longitudinal research is needed to establish the direction of possible causality in this area of research which could be used for interventional studies on the role of coping strategies in managing MSP at work.
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