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Abstract

Predictors associated with musculoskeletal disorders are multi-factorial and include physical, psychosocial, and individual factors. However, with a majority of studies on musculoskeletal disorders being undertaken in developed countries, it is plausible that findings may not be relevant in developing countries due to differences in terms of work culture and organizational practices. Therefore, the current study aimed to examine predictors that contributed to musculoskeletal discomfort (MSD) in female office workers in public organizations. A questionnaire survey was employed to measure job satisfaction, work-life balance, mental health and musculoskeletal discomfort (MSD) levels among female office workers (N=333) from four public sector organizations. The 6-month period prevalence of musculoskeletal discomfort (MSD) was 93.4% (95%CI = 90.9-95.8%). The most frequently experienced MSD among participants in this present study was on the neck/shoulder (92%), lower back (87.5%), lower extremity (82.4%) and hand/fingers (75%). Multiple regression analyses show that MSD was significantly associated with work-life balance (β= -.13) and mental health ((β= .48) [R² =0.27, adjusted R² = 0.26; F (3, 310) = 39.053; p=0.001]. The findings demonstrate that MSD is influenced by numerous predictors (i.e. lower work-life balance and poor mental health) which to date has not been reported in Malaysia. The findings of the present study highlight that these predictors should be considered in developing MSD risk management in the workplace, particularly among female office workers. Nevertheless, further examination of these predictors with MSD in various types of occupations that employ women are also needed to minimize MSD in the workplace.
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1. BACKGROUND 

Work-related musculoskeletal disorders (MSD) are common within numerous occupations in both developed and developing countries (Punnett & Wegman, 2004).  The effect of MSD can be enormous and it is considered as a work-related disease eligible for compensation in a number of developed countries (Bhattacharya, 2014). Given this, it was predicted that the increasing number of MSD particularly in developing countries (WHO, 2003) as evidenced by the rising number of cases (Hashim & Taha, 2012).  

The etiology of MSD is multi-factorial: a range of psychosocial, physical, and individual factors all appear to contribute to some extent in the development and potential exacerbation of these disorders (Collins & O’Sullivan, 2015). However, most of the studies on MSD have been undertaken in developed countries and therefore their findings may not necessarily apply in developing countries. This is shown by the variation in both prevalence and predictors associated with MSD between countries (Janwantanakul et al., 2010; Madan et al., 2008). A number of studies suggest that differences in socio-cultural contexts that exist between countries, such as culture and work practices, may influence differences in the prevalence and risk factors associated with MSD (Farioli et al., 2014; Vargas-Prada et al., 2013).

Given that studies on the prevalence and predictors contributing to MSD in developing countries are lacking (Mahmud et al., 2015; Zamri et al., 2017), the current study aims to investigate the prevalence of MSD and predictors associated with MSD among female office workers in Malaysia. The outcome of the study could assist in the development of strategies and interventions to minimize MSD in the workplace, particularly in developing countries.

2. DATA AND METHODOLOGY

2.1
Data

Three hundred and thirty-three (52.3% response rates) female office workers participated in this study. The justification for selecting only women's participation was based on the higher reported prevalence of MSD in females compared to their male counterparts (Collins & O’Sullivan, 2015; Paksaichol et al., 2012). Participants were from a supporting group (lower group) that has on average of 10 years of working experience and a mean of age of 34.6 years. Approval from the University’s Institutional Review Board (IRB: FPP: 2019-02-018) was received for the present study.

2.2
Variables

The dependent variable for the study was musculoskeletal disorders which were measured using a self-reported MSD questionnaire (Macdonald et al., 2007). The discomfort/pain ratings (for both frequency and severity) were separately recorded by participants for five body regions including neck and shoulder, hand and fingers, middle to lower back. Frequency of discomfort/pain was recorded on a scale of 0-4 (never, to almost always), and severity was recorded on a scale from 1 to 3 (mild, moderate to severe discomfort). The Cronbach alpha for this scale was .92.

In addition, a single item of job satisfaction and work-life balance, based on a 5-point scale (1 = very dissatisfied, 2 = dissatisfied, 3 = neutral, 4 = satisfied, and 5 = highly satisfied) was utilized. The question was: “Overall, how happy or satisfied are you with your job here, as a whole…taking everything into account? 

A further 10 items were adapted from the General Well-Being Questionnaire (GWBQ; Cox et al., 1983) using a 5-point scale (0 = never or hardly ever, 1 = seldom, 2 = sometimes, 3 = often, 4 = almost all the time) to measure participants’ general well-being, including mental health. A sample item that measures general well-being is “Thinking of how things are at work, how often have you been easily bored?” Cronbach’s alpha for this measure was .92. 
2.3
Data analysis 

All statistical analyses were conducted using IBM SPSS Statistics 22 (IBM Corp. Released 2012, Armonk, NY). Corrective tests using Harman’s one-factor test were used to examine common method variance (Podsakoff & Organ, 1986). A single factor did not emerge, and the general factors did not account for 50% of the total variance, providing an indication that common method variance was not a significant issue in this study (Podsakoff et al., 2003).  Also, frequency distributions were used to describe the individual characteristics of the study population, the frequency and the prevalence of MSD.  Hierarchical multiple regression analyses were performed to examine the contribution of predictors of MSD: job satisfaction, work-life balance, and mental health. For all analyses, beta values with a 95% confidence interval, standardized β and p values for all variables were calculated. The level of significance was set up at p<0.05. 

3. RESULTS 

3.1 Descriptive data

Participants in the study were 333 female workers with a mean age of 34.6 (SD=9.12). The 6-month period prevalence of MSD was 93.4% (95%CI = 90.9-95.8%). Most workers were in the youngest age group (i.e. 20-39 years), working between 40 and 54 hours per week. Table 1 shows the frequency of MSD based on body regions. Respondents reported that they suffered the most on their neck/shoulder (92%), followed by middle to lower back (87.5%), hips, bottom, legs and feet (lower extremity) (82.4%), hands/fingers (75%), and finally at their arms (57.1%). 
Table 1: MSD based on body regions 

	            Body regions
	Frequency (%)

	[image: image1.emf]

	Neck/shoulder
	92%

	[image: image2.emf]
	Middle to lower back 
	87.5%
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	Hips, bottom, legs & feet    (lower extremity)
	82.4%
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	Hands/fingers 
	75%

	[image: image5.emf]
	Arms 
	57.1%


Table 2 reports hierarchical multiple regression results in which work-life balance (ß = -13, p<0.05), and mental health (ß = .48, p<0.01) are significantly associated with MSD in Malaysian female office workers. Overall, model statistic is F (3, 310) = 39.053, p=0.001, R² = .27 and adjusted R² = 0.26. The model explained 27.4% (r= 0.52) of the variance in MSD discomfort.
Table 2: Hierarchical multiple regression analysis of MSD on independent variables 

	Variables
	 ß
	P 

value
	ΔF
	R/R²/Adjusted R²
	R² Change

	Step 1

  Job satisfaction

  Work-life balance 

  
	-.104

-.166


	.112

.011*


	9.345**
	R = .238

R² = .057

Adjusted R² = .051
	.057

	Step 2

   Job satisfaction

   Work-life balance 

   Mental health 


	.014

-.130

.487
	.810

.024*

.000*
	39.053**


	R = .524

R² = .274

Adjusted R² = .267
	.218




 ß=Beta; *p <0.05; **p<0.01
4. CONCLUSION AND DISCUSSION 

The study found the prevalence rate of MSD among participants was very high, which is consistent with a previous study conducted in Malaysia (Mahmud et al., 2015) and beyond (e.g., Widanarko et al., 2011). However, other studies that have investigated similar types of occupations have also reported a low level of prevalence rates that might be attributed to definitions used to identify those individuals with symptoms, methodologies, or the underlying population (Boocock et al., 2009; Punnett & Wegman, 2004). Other influences on the different prevalence rates between countries may be explained by the availability of compensation systems and financial support for health-related incapacity for work. Thus, it may contribute to the reporting of such injuries in developed countries by workers (Coggon et al., 2013). Besides this, other differences may be explained by differences in exposure to various workplace hazards (Coggon et al., 2013), pain thresholds (Rowell et al., 2011) and socioeconomic conditions (Farioli et al., 2014) between each of the populations. Furthermore, differences in work culture and organizational practices may influence workers’ perception and tolerance of pain and their willingness to report MSD (Janwantanakul et al., 2010; Madan et al., 2008). Another possible explanation may be that women bear the brunt of heavy housework responsibilities more so than men in their daily lives, and these differences in household task participation may also play a role in explaining musculoskeletal discomfort differences between men and women (Treaster & Burr, 2004; Yue et al., 2012).

The lower level of work-life balance and poorer mental health levels also appear to be associated with MSD among female office workers. Previous research has linked these factors to the development of MSD (e.g., Blozik et al., 2009; Kim et al., 2013), but to a lesser degree in Malaysia (Mahmud et al., 2015). The relationship between work-life balance and MSD as reported in this study was an interesting finding particularly in a developing country such as Malaysia. To date, no study in Malaysia has previously examined this relationship in a population of office workers specifically female workers. However, this finding is in line with previous studies that reported the contribution of work-life balance to MSD (Kim et al., 2013; Nützi et al., 2015). 

The significant relationship between work-life balance and MSD might be explained by the role of women in Malaysia, and the significant support role they undertake at home even though they may be full-time workers (Noor, 1999; Subramaniam et al., 2010). Women are likely to be exposed to a range of hazards and risks for MSD through their combined work and non-work demands, and this may contribute to the development and ongoing experience of having MSD. Given this, the role of work-life balance and MSD in females can likely be attributed in some part to the role of the socio-cultural context in Malaysia compared to their counterparts in developed countries. A recent study reported that women report a preference for flexible working arrangements, both in terms of hours worked and also a desire for greater levels of autonomy; however, in a highly patriarchal country such as Malaysia, access for females to non-standard work arrangements may be somewhat limited (Subramaniam et al., 2015). Given this, women are likely to experience significant challenges in meeting all of the demands placed upon them from work and home. This may therefore make a significant contribution to the role of work-life balance in the development of MSD. 

Another interesting finding from this study was that the respondents with lower levels of mental health also reported higher levels of MSD, which again is supported by the literature (Björnsdóttir et al., 2014; Blozik et al., 2009). Contributing factors such as low socioeconomic level, and higher stress has been found to contribute to both mental health problems and MSD (Rees et al., 2011). Lower mental health has been reported to contribute to disturbances in development of psycho-endocrine and neurological development which in turn influence the experience of MSD (McEwen, 2008). Previous studies have also argued that those with mental health problems have a higher risk of experiencing MSD compared to those who did not have mental health symptoms (Von Korff et al., 2005). However, this is the first study in Malaysia that has examined the relationship between mental health and MSD, and this issue has not been well explored overall in the literature. The cultural context might have also contributed to the result. Many Malaysian working environments operate within a strict hierarchical structure that expects loyalty from company workers to those in leadership positions, with an inequality in the power relationship between the two often accepted as normal (Abdullah & Lim, 2001). Some research suggests that employees even prefer to be led by a supervisor who they obey without question (Panatik et al., 2011). This work culture and norm can therefore place expectations upon workers not to disagree with, or confront, their work superiors and to suppress negative emotions where possible (Ansari et al., 2004). However, this philosophy can have negative impacts on respondents’ health which in turn can contribute to MSD (Idris & Dollard, 2011). 

The current study has several strengths and limitations. One of the strengths of the study is that it examined several important predictors associated with MSD such as work-life balance and mental health. To our knowledge, no study in Malaysia has examined these issues relating to MSD previously. Although some studies have investigated the association between work-life balance and MSD, it remains under-studied overall, particularly in developing countries such as Malaysia. It is recognized that the sample used in the study was females working in public sectors only. This self-selected sample may hinder the generalizability of the findings to other occupational groups, in the public and the private sectors. Likewise, other limitations such as a lack of specific information on the nature of work carried out by the participants, the variations in exposure to risk factors and the workplace are also present in this study. Data were collected using self-report and therefore are subject to limitations such as recall bias. It is also recognized that other factors may contribute to the development and exacerbation of MSD among office workers which have not been included in the present study, such as physical and psychosocial factors. Given this, not only should careful interpretation of the findings be applied, but further investigation of predictors such as work-life balance and mental health concerning MSD, particularly in developing countries such as Malaysia, should be encouraged. Furthermore, a ‘healthy worker’ effect is also possible as workers with MSD might have moved to other organizations and thus, they were not represented in the current study; however, the high prevalence rates would suggest this is an unlikely finding. 

However, despite these limitations, the current study provides some important new implications for the prevention of MSD in the workplace, particularly in the Malaysian context. The need to focus on both work-home balance and mental health, and also other predictors such as physical and psychosocial exposures at the workplace might help to prevent the development of risk factors associated with MSD. However, this is a very complex issue regarding MSD; differences in social and work culture suggest that culturally specific prevention strategies should be introduced in the workplace. Furthermore, cultural change should be implemented in working environments which values input from employees and enables workers to raise issues and propose changes.  

MSD amongst Malaysian female office workers involves a range of factors such as work-life balance and mental health. Although studies on the prevalence and predictors associated with MSD have been explored in developed countries, it has not been a key focus in developing countries such as Malaysia. Given the significant cultural differences between Malaysia and developed countries, these cultural differences must be considered when designing effective MSD management strategies. However, the strategies will likely only be effective if transformations in terms of work culture and social norms take place, in various aspects of work such as communication and interaction between employees and employers. 
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