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Abstract 

As the workforces of industrialized countries around the world continue to age, research 

is needed to better understand how policies regarding retirement, and exit from the 

workforce, impact older workers. In particular, it is important to identify mechanisms that 

can be used to understand and promote the retention of older workers. Work ability 

(WA), a construct that has been predominately studied in Scandinavian and European 

countries, has been studied in this context, and identified as a predictor of exit from the 

workforce. Using the Job Demands-Resources model (JDR; Demerouti, Bakker, 

Nachreiner, & Schaufeli, 2001) as the theoretical basis, the goal of the present study was 

to compile and synthesize the existing literature on WA, quantitatively analyze its 

antecedents and outcomes (via meta-analysis), and assess potential moderators to these 

relationships. To my knowledge, this is the first quantitative synthesis of the WA 

literature. In total k = 158 studies including n =149,758 workers were included in this this 

meta-analysis. Results showed that WA was related to a number of antecedents including 

job demands 𝑟 ̅ = [-.15, -.30], job resources 𝑟 ̅ = [.19, .25], and personal resources 𝑟 ̅ = 

[.14, .45]; as well as to several outcomes including job satisfaction 𝑟 ̅ = .23, job 

performance (self-rated) 𝑟 ̅ = .23, and exit behaviors 𝑟 ̅ = [-.19, -.36]. Moderator analyses 

showed that when assessing the relationship between WA and some correlates (e.g., 

disability, retirement), studies that used the Work Ability Index (WAI) found stronger 

relationships with WA than studies that used measures of perceived WA. Additionally, 

studies that included workers from certain occupations (e.g., blue collar jobs) found 

weaker relationships between WA and some of its correlates (e.g., physical job demands, 

job control) compared to studies of workers in other occupation groups (e.g., white collar 
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jobs). The mean age of the sample also moderated the relationships between WA and 

some of its correlates. Specifically, studies that consisted of older workers found stronger 

relationships between WA and certain correlates (e.g., job control, physical job 

demands), whereas for other correlates (e.g., musculoskeletal disease, disability) studies 

consisting of younger workers found stronger relationships with WA. This study 

contributes to the existing literature by synthesizing findings from existing work, 

identifying gaps in the existing literature, and determining how various measures of WA 

impact the relationships between WA and its correlates. In addition, this study helps to 

identify factors that can be considered in interventions aimed at retaining older workers 

and extending working careers.     
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Introduction 

 As the workforce continues to age, an estimated 38.2% of the workforce in the 

United States will be at least 55 years old by 2024 (Toossi, 2015). This trend suggests 

that a relatively large number of workers will soon be entering retirement-eligible ages, 

and they will be exiting the workforce in larger numbers than previous generations. 

Given the significant personal and organizational costs associated with exit from the 

workforce (e.g., lost income and job knowledge), understanding how to keep individuals 

working effectively later in life is important for individuals and organizations. Working 

later in life can provide individuals with financial (Butrica, 2011), psychological (Kulik, 

Ryan, Harper, & George, 2014; Rohwedder & Willis, 2010; Zhan, Wang, Liu, & Shultz, 

2009), and health benefits, particularly for those that desire to continue working (Herzog, 

House, & Morgan, 1991). By the same token, organizations can benefit from older 

workers’ positive job attitudes (Ng & Feldman, 2008), depth of job knowledge, and 

higher rates of organizational citizenship behaviors (Ng & Feldman, 2008). Given that 

the trend of an aging workforce is expected to continue (National Institutes of Health, 

2011; Toossi, 2005), individuals and organizations will need to develop strategies for 

accommodating these shifts.  

The Work Ability Construct 

One strategy for dealing with this demographic shift may be in the promotion of 

work ability among workers. Work ability (WA) can be viewed as one’s physical and 

mental ability to perform job functions relative to the demands of their job (Ilmarinen, et 

al., 1991a, Ilmarinen, 2009). WA was originally developed in the 1980s in the field of 
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occupational health and medicine by researchers at the Finnish Institute of Occupational 

Health where they developed a measure of WA, the Work Ability Index (WAI) 

(Ilmarinen, 2007, 2009; Tuomi et al., 1997). The WAI was originally developed with the 

specific intention of measuring WA to help meet the challenges associated with an aging 

workforce (Ilmarinen, et al., 1991b). Since this initial introduction, the study of WA and 

the use of the WAI specifically, have proliferated globally, with a particular focus in 

Scandinavian and European countries (e.g., Ilmarinen, 2009) and more recent use in the 

industrial/organizational psychology (IO) and organizational behavior (OB) literatures 

(McGonagle, Fisher, Barnes-Farrell, & Grosch, 2015; Palermo, Fuller-Tyszkiewicz, 

Walker, & Appannah, 2013).  

Research has shown that WA is related to a range of outcomes including mental 

and physical health, burnout, and job attitudes such as organizational commitment 

(Bethge, Radoschewski, & Gutenbrunner, 2012b; Feldt, Hyvönen, Mäkikangas, 

Kinnunen, & Kokko, 2009). Furthermore, researchers at the Finnish Institute of 

Occupational Health conducted several longitudinal studies which demonstrated that WA 

is related to workforce exit behaviors such as increased rates of sick leave, early 

retirement, and increased rates of disability (Tuomi, Vanhala, Nykyri & Janhonen, 2004; 

Feldt et al., 2009). Additional research across many countries has focused directly or 

indirectly on the relationship between WA and turnover or other exit attitudes and 

behaviors (Camerino et al., 2006; McGonagle et al., 2014; McGonagle et al., 2015). 

Recent research in the IO field has led to several key contributions including the 

identification of potential antecedents of WA, including job resources such as supervisor 
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and coworker support, and job demands such as role overload, physical demands, and 

time pressure (McGonagle, et al., 2015). Additional research has identified personal 

resources such as self-efficacy, health, and coping as being associated with higher WA 

(Palermo et al., 2013).  

Given the links between WA and a range of important work and nonwork factors, 

particularly those related to health and exit from the workforce, the construct of WA can 

serve as an important tool for investigating factors that impact the aging workforce. In 

particular, the study of WA may help to further identify potential avenues for 

interventions aimed at keeping employees working effectively, supporting them, and 

meeting their job demands later in life, an increasingly prevalent issue as the workforce 

ages. Although this potential for the WA construct certainly exists, several questions 

remain in the existing WA literature around the nature of the WA construct and its 

measurement, and until these questions are answered, the full utility of WA for retaining 

workers and designing interventions will remain limited.  

Goals of the Present Study 

Although the construct of WA has been primarily researched in the field of 

occupational medicine (Ilmarinen, 2007, 2009), it has been also been studied across a 

range of other fields (e.g., medical literature; Bethge, Radoschewski, & Gutenbrunner, 

2012b). However, it has only recently been used in IO and OB research, and to a far 

lesser extent (e.g., McGonagle, et al., 2015; Weigl, Müller, Hornung, Zacher, & Angerer, 

2013). The diverse range of fields investigating WA is beneficial to understanding the 

broader nomological network of WA. However, due in part to a lack of consensus 
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regarding the definition of the WA construct and inconsistencies in how WA is 

operationalized, these literatures have remained fragmented. 

Specifically, there are now numerous measures of WA, each with slightly 

different conceptualizations of the construct, and thus both the definition and 

measurement of WA need to be clarified as researchers continue to investigate WA 

(Ahlstrom, Grimby-Ekman, Hagberg, & Dellve, 2010; McGonagle et al., 2015; Palermo 

et al., 2013). As an example, one of the key tensions has been between how WA was 

originally measured (i.e., the WAI) and the more recent measures of WA that have been 

developed. The WAI contains items assessing both objective (e.g., number of diagnosed 

diseases) and perceived (e.g., current WA compared to their lifetime best) aspects of WA. 

On the other hand, many of the more recent measures of WA focus exclusively on 

perceived WA, yet the majority do not address this discrepancy.  

Using the Job Demands-Resources (JD-R) model (Demerouti, Bakker, 

Nachreiner, & Schaufeli, 2001) as a theoretical lens, where WA is an outcome of 

resources and demands from both the job and personal domains, this study addresses 

several gaps in the existing literature. In order to accomplish this, studies investigating 

WA across disciplines were compiled and subsequently meta-analyzed to better 

understand the nomological network of the WA construct. Using the JD-R framework 

and meta-analysis, this study addresses the following research questions: 1) what are the 

antecedents and outcomes of WA and how strong are these relationships, 2) how do 

various WA measures impact the nomological network of WA, and 3) what variables 

moderate the relationship between WA and the antecedents and outcomes of WA. 
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Review of the Work Ability Literature 

 As stated previously, the construct of WA has been studied across a variety of 

disciplines with a variety of measures, and this lack of a uniform definition, compounded 

by a number of measurement tools that contain a range of content, has led to a lack of 

clarity in the existing literature. Despite lacking a uniform definition of WA, there are 

specific points on which there appears to be some consensus. WA is generally seen as a 

balance between an individual’s physical and mental abilities and the demands of their 

job (Ilmarinen et al., 1991b, Ilmarinen, 2009). In this regard, researchers suggest that 

characteristics of the individual as well as the workplace must be considered 

simultaneously when studying WA (Mäkitalo & Palonen, 1994). In the following section 

I provide a brief historical background of the WA construct, identify several specific WA 

measures currently being used, and discuss the content variation among these measures. 

Background 

As noted earlier, WA as a construct was formally developed in the 1980s in 

Finland for use in the study of aging, work, and retirement among Finnish workers 

(Ilmarinen et al., 1991b). Finland was unique in that the country began experiencing this 

demographic shift to an aging workforce earlier than the United States and some other 

European countries (Ilmarinen et al., 1991b). Due to this shift, researchers were tasked 

with answering the questions of how long employees can continue to work effectively 

and whether various occupations warrant different retirement eligibility ages (Ilmarinen 

et al., 1991b, Ilmarinen, 2009). 
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The basic premise for understanding WA was that negative strain outcomes 

experienced by workers resulted from work stressors and that individuals draw on 

personal characteristics such as their physical, mental, and social abilities in order to meet 

these work demands (Ilmarinen et al., 1991b). Thus, in a sense, an individual’s WA was 

viewed as the workers’ ability to meet their occupational demands. Finnish researchers 

found, on average, that over an 11-year period workers’ WA declined, and that declines 

were particularly prevalent among those older than 51 and those working in physically 

demanding jobs (Ilmarinen, Tuomi, & Klockars, 1997). Interestingly, similar to research 

on other age-related differences (e.g., cognitive changes), there was a high level of 

variability in WA trajectories among workers over this time period, with 30% of workers 

experiencing a significant decline in WA, 60% experiencing minimal changes in WA, 

and 10% that actually experienced an improved level of WA over the 11 years 

(Ilmarinen, Tuomi, & Klockars, 1997). These findings suggested that there is 

considerable between-individual variability in WA trajectories, that WA trajectories may 

be malleable, and that contextual/workplace factors (i.e., and not just individual factors) 

may play an important role in the trajectory of one’s WA.  

One existing review of the WA literature was published by van den Berg and 

colleagues (2009). This review included 20 empirical studies, and pointed to a variety of 

demographic, personal, and organizational factors that were related to WA. Although this 

review established some baseline understanding of the literature on WA, the literature 

searches were conducted in 2006, and they were limited to medical journals and studies 

that used the WAI. Since the time that this review was conducted, a great deal of research 
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on WA has been published, and there has been a proliferation of WA measures. Thus, the 

present study greatly extends the review by van den Berg and colleagues (2009) in terms 

of the scope of correlates assessed and the number of studies included.  

In addition to the review article, a study by Feldt and colleagues (2009) found that 

psychosocial workplace factors such as organizational climate and job control at baseline 

predicted WA trajectory over a 10-year period (Feldt et al., 2009). Drawing on these 

findings, Feldt and colleagues (2009) as well as Ilmarinen (2009) began calling for 

additional research to investigate the impact of psychosocial workplace factors on WA 

(Feldt, et al., 2009; Ilmarinen, 2009). In recent years, researchers have seemingly begun 

to answer this call. However, this increase in the number of WA studies has also led to 

further proliferation of the WA measures being used. The following section outlines the 

original measure of WA and the development of additional WA measures that have been 

recently utilized as well as conceptual concerns regarding this proliferation.  

The Work Ability Index 

The first measure developed to assess WA was the WAI. The WAI contains seven 

dimensions, with higher scores indicating higher levels of WA (Ilmarinen et al., 1997; 

Morschhäuser & Sochert, 2006). The complete WAI, and scoring instructions are 

provided in Appendices A & B. The first dimension is “current WA compared to lifetime 

best.” This dimension is assessed with a single item, “Assume that your work ability at its 

best has a value of 10 points. How many points would you give your current WA?” and is 

scored on a scale of 1 (completely unable to work) – 10 (lifetime best). The second 

dimension is “WA in relation to the demands of the job” and is measured with two items. 
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The first item assesses “WA in relation to the physical demands of one’s job” and the 

other item assesses “WA in relation to the mental demands of one’s job.” Each item is 

scored on a 1 (very poor) - 5 (very good) scale and weighted depending on the 

individual’s type of work. In physically demanding occupations, the physical demands 

item is multiplied by 1.5, and the mental demands item is multiplied by .5, whereas in 

mentally demanding occupations the physical demands item is multiplied by .5 and the 

mental demands item is multiplied by 1.5. The two scores are then summed and results in 

scores ranging from 2 – 10. 

The third dimension is the “number of diseases, disorders or injuries that an 

individual has been diagnosed with.” Participants are presented a list of 51 ailments and 

select all that they have been diagnosed with (self-diagnosed or physician diagnosed). 

The number of ailments an individual has are summed and assigned scores from 1 (5 or 

more ailments) – 7 (no ailments). The fourth dimension is “impairment due to current 

illness or injury.” This dimension is assessed with a single item “is your illness or injury 

a hindrance to your current job?” and scored on a scale of 1 (I am entirely unable to 

work) – 6 (no hindrance/I have no diseases).  

The fifth dimension is “sick leave during the past 12 months.” This dimension is 

scored on a 1 (≥ 100 days of work missed due to health problems) – 5 (zero days of work 

missed due to health problems) scale. The sixth dimension is an individual’s own 

prognosis of their WA in two years, and asks participants “Do you believe that from a 

health standpoint you will be able to do your current job two years from now?” 

Participants indicate 1 of 3 possible response options: 1 (unlikely), 4 (not certain), and 7 
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(relatively certain). Finally, the seventh dimension is termed “mental resources” which is 

assessed with three items each scored on a 0 (never) – 4 (often) scale. An example item is 

“in general have you been active and alert?” with the timeframe reference of over the past 

three months. These items are summed to produce a score ranging from 0-12, then 

grouped into 4 categories. Scores from 0-3 are assigned a value of 1, scores from 4-6 are 

assigned to value of 2, scores from 7-9 are assigned a value of 3, and scores between10-

12 are assigned a value of 4.  

 Scoring of the WAI results in scores ranging from 7-49 in which the following 

guidelines were developed for occupational health researchers. Individuals with WA 

scores from 7-27 are considered to have “poor WA”, scores ranging from 28-36 indicate 

“medium WA”, scores between 37 and 43 suggest “good WA”, and scores between 44 

and 49 indicate “very good WA” (Morschhäuser & Sochert, 2006). These categories are 

based on the early Finnish studies which included over 4,000 participants. The lower and 

upper 15th percentile of the sample used in the initial studies were used as cutoff points 

for the poor and excellent WA categories (Ilmarinen et al., 1997; Tuomi et al., 1991). In 

support of this categorization system, recent research found that an ideal WAI cutoff 

score for predicting an individual’s need for rehabilitation was a score below 37, which 

corresponds with the upper limit of the “moderate WA” category (Bethge et al., 2012b). 

Although these categories have been consistently used in the research on WA, it is worth 

noting that WA may differ across countries, work environments, and demographic 

characteristics. 
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In order to facilitate a quicker assessment of WA and reduce the amount of 

personal information participants need to provide, researchers modified the original WAI 

to a shorter, seven-item WAI. In the updated, seven-item WAI the number of diagnosed 

diseases is simply quantified by how many diagnosed diseases or disorders an individual 

has, and the remaining dimensions are assessed with single-item measures (Ilmarinen, 

2007). One drawback to this approach is that WA in relation to mental and physical 

demands of the job are assessed by a composite item “WA in relation to the demands of 

the job.” This change may result in the loss of some valuable information with regard to 

monitoring the types of tasks assigned to workers and in designing interventions to 

promote and maintain WA. The seven-item WAI retains the same7-49 score ranges, and 

the same possible scores per dimension which ultimately leads to a measurement tool that 

is simpler to administer and score and contains less personal information. 

Other WA Measures 

Beyond the shortened WAI, many researchers have simply used the first item 

from the WAI by itself, that is, “current work ability compared to your lifetime best” 

(Ahlstrom et al., 2010; von Bonsdorff, Seitsamo, Ilmarinen, von Bonsdorff, & Taina, 

2012). Interestingly, this measure clearly does not include the more objective health 

components of the original WAI, such as diagnosed diseases or previous sick leave. 

Rather, this single item may be best described as one’s perceived WA, but it has retained 

the “WA” label. Despite this difference, Ahlstrom and colleagues found the single-item 

indicator of WA resulted in a similar pattern of results compared to the full WAI in terms 

of the relationships between WA and future sick leave use, self-reported health ratings, 
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and current level of stress (Ahlstrom et al., 2010). Although this study is frequently cited 

as justification for using the single-item measure, it is important to note that this study 

included an exclusively female sample of workers on long-term (>60 days) sick leave, 

which leaves questions regarding how these findings generalize to more representative 

samples. A second study by El Fassi and colleagues (2013) included a larger more 

diverse sample, and also supported the relative utility between the full WAI and the 

single item WA measure. However, both of these studies focused on measures of stress, 

pain, heath indicators (e.g., BMI), and follow-up sick leave status, which represents a 

limited range of antecedents and outcomes of WA and does not take into account 

differences in WA by occupation or age. Further, these researchers did not consider many 

occupational factors (e.g., job demands and resources) or established longer term 

outcomes such as disability status and retirement age which were some of the core 

constructs of interests in the development of the original WAI.  

On the other hand, the single-item measure of WA has also been used in more 

representative samples and shown to be related to a variety of factors including age, 

diagnosed medical diseases, disability, physical activity, and even mortality at a 28-year 

follow up assessment (von Bonsdorff et al., 2012). While these findings suggest WA 

when measured as a “current WA compared to lifetime best” is related to a range of 

outcomes, it remains unclear how this single-item measure compares to the original WAI 

or to the seven-item WAI measure in terms of its relationships with the longer term 

outcomes associated with WA.  
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Seemingly in response to calls from Ilmarinen (2009) and Feldt and colleagues 

(2009), researchers have conducted several studies on the psychosocial factors that 

impact WA (McGonagle et al., 2015; Palermo et al., 2013; Weigl et al., 2013). These 

studies have also tended to develop new measures of WA or modified existing measures 

of WA in some manner. Weigl and colleagues (2013) assessed WA with two items from 

the original WAI, specifically, “WA in relation to the physical demands of the job” and 

“WA in relation to the mental demands of the job,” However, these ratings were provided 

by supervisors that were asked to rate employee WA, rather than an individual’s self-

perceptions of WA or objective health indicators. In this study, Weigl and colleagues did 

find that supervisor-rated WA was related to both job control and occupation (Weigl et 

al., 2013). 

Palermo and colleagues (2013) assessed WA using a four-item measure that 

included two items from the WAI, the first dimension “current WA compared to lifetime 

best” and the sixth dimension, one’s expectation of their WA two years from now with 

regard to their health and ability to work in their current job (Palermo et al., 2013). 

Palermo and colleagues then added two items, asking individuals to rate their prognosis 

of their WA at both five, and 10 years from now with regard to one’s health and ability to 

work in their current job. Palermo and colleagues found that WA, as measured in their 

study, was related to work strain, health, and leadership effectiveness (Palermo et al., 

2013). Although this measure was termed WA, it seems that “perceived WA” may be a 

more fitting label in this case due to the nature of the items, particularly when compared 

to the items from the WAI. 
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A third WA measure that has been recently developed by McGonagle and 

colleagues (2014, 2015) is a four-item measure that includes the first three items from the 

original WAI; “current WA compared to lifetime best, current WA relative to the 

physical demands of one’s job, and current WA relative to the mental demands of one’s 

job.” McGonagle and colleagues then added an item assessing “current WA in relation to 

the social skill demands of one’s job” (McGonagle et al., 2014). McGonagle and 

colleagues termed this measure “perceived WA” and found that their perceived WA 

measure was related to sense of control, self-rated health status, lack of a chronic illness, 

disability leave, absence, and retirement (McGonagle et al., 2015). Similar to the single-

item measure itself, as well as to the subjective ratings others have used to assess WA, it 

seems that the content of this WA measure is different from, and more subjective than, 

the content covered in the original WAI. Thus, the term used by McGonagle and 

colleagues, perceived WA, seems to be more appropriate for this measure as well as other 

measures which include exclusively subjective WA items.  

Finally, another new measure of WA, termed WA – personal radar (WA-PR), has 

recently been developed by Finnish researchers to help address some of the practical 

issues associated with using the WAI in workplace and occupational settings (Ilmarinen, 

Ilmarinen, Huuhtanen, Louhevaara, & Näsman, 2015). This measure contains 18 items 

and is based on a house model of WA where WA is derived from five domains; health 

and functional capacity, competence, attitudes and motivation, work (including 

organizational, management, and peer aspects of the job), and non-work activities (e.g., 

family or spare time activities). This measure is a more traditional self-report measure 
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and seemingly easier to administer and score compared to the WAI. Interestingly, this 

measure subsumes many of the predictors of WA into dimensions of the WA measure 

itself. However, it is not based in a specific theory of work, nor does it include a number 

of psychosocial and health factors that may be related to WA (e.g., McGonagle et al., 

2015).  

Taken together, it is clear that the construct of WA has been operationalized in a 

variety of ways. Specifically, these measures vary in terms of objective versus subjective 

components as well as the degree to which they incorporate health as part of the measure. 

Despite these inconsistencies, it is also apparent that WA as it has been measured is 

related to a host of important individual and organizational factors. The inconsistencies in 

measurement of WA serve as one of the primary research questions that this study 

addresses, that is, does the WAI, which includes objective health items, relate to 

antecedents and outcomes differently compared to WA measures that include only 

individual perceptions of WA? 

Job Demands-Resources Model and Work Ability 

 As noted earlier, WA has only recently been introduced to the IO and OB 

literature. As such, researchers have only recently begun applying psychological 

theoretical models to the study of WA in order to better understand its antecedents and 

outcomes. One theoretical model that fits particularly well with the study of WA is the 

Job Demands-Resources (JD-R) model (Bakker & Demerouti, 2007: Demerouti et al., 

2001). The JD-R was developed out of the Job Demands-Control (JDC; Karasek, 1979), 

and later Job Demand-Control-Support (JDCS; Johnson & Hall, 1988) models. Research 
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on the JDC and JDCS models indicates that jobs high in demands (e.g., workload) and 

low in control (e.g., autonomy) are related to high strain and low job satisfaction 

(Johnson & Hall, 1988; Karasek, 1979; Van der Doef, & Maes, 1999). While these 

models viewed job demands primarily in terms of workload and time pressure, and 

control and support as the primary methods for attenuating the negative effects of these 

demands, the JD-R extended beyond these models by suggesting that all work factors 

could be categorized as either a job demand or job resource (Bakker & Demerouti, 2007; 

Demerouti et al., 2001).  

 According to the JD-R, job demands are characteristics of the job or work 

environment (e.g., work overload and role conflict) that require sustained effort or skill 

and result in physiological or psychological costs (Bakker & Demerouti, 2007; 

Demerouti et al., 2001). In contrast, job resources (e.g., supervisor support and 

autonomy) are aspects of the job or work environment that are useful in accomplishing 

work goals, reduce job demands, or encourage personal growth. It is important to note 

that job demands are not necessarily negative; for example, low-level challenges may 

promote the development of skills. However, when demands are constant and employees 

have not recouped a sufficient amount of resources prior to engaging in their work, 

demands can lead to increased strain and decreased motivation (Bakker & Demerouti, 

2007). In contrast, job resources can increase motivation and personal growth while 

buffering against the negative effects of job demands (Bakker & Demerouti, 2007).  

 Although the JD-R was initially developed using burnout as the outcome of 

various job demands and resources, this model has been extended to include other health 
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and motivation outcomes as well  (e.g., health impairment and engagement; Bakker & 

Demerouti, 2007; Demerouti & Bakker, 2011). Additionally, the JD-R has been extended 

to include personal resources (e.g. health and self-efficacy) as resources an individual can 

draw upon to meet the demands of their job (Bakker & Demerouti, 2007; Palermo et al., 

2013; Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2007). Taken together, the JD-R 

and these recent extensions offer a framework in which researchers can incorporate work 

and personal factors in a more holistic approach to examining how personal and 

environmental factors influence strain and motivation outcomes.  

 Given that WA is seen as a balance between one’s job demands and their mental 

and physical ability to meet those demands, the JD-R is a natural fit when investigating 

the construct of WA. Indeed, IO and OB researchers have utilized the JD-R when 

studying WA and have shown this approach to be useful in answering the call to include 

more psychosocial research on factors that impact WA (Airila et al., 2014; McGonagle et 

al., 2014; McGonagle et al., 2015). However, there are still some questions among 

researchers as to where WA best fits into a nomological network and theoretical 

framework. For example, Airila and colleagues (2014) included WA as a personal 

resource in the JD-R framework, whereas McGongale and colleagues (2014, 2015) 

included WA as a strain-related outcome. Based on the definition of WA and studies 

pointing to health as an antecedent of WA, in this thesis I view WA as best fitting into the 

JD-R as a strain-related outcome Although the above research has differed in the specific 

application of the JD-R, they have laid a foundation for applying the JD-R to research on 

WA and identified a host of specific factors that may relate to WA. 
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Antecedents of WA 

 Within the JD-R framework, job demands and job and personal resources are seen 

as the primary antecedents to strain-related outcomes, and in the present study to WA. 

Identifying factors that impact WA is critically important for developing useful 

interventions and best practices that promote and maintain WA and thus the ability of 

older workers to continue effective participation in the workforce later in life. In the 

following sections I will outline which constructs have been studied in relation to WA, 

and develop hypotheses for their expected relationship to WA. A complete diagram of the 

conceptual model is provided in Appendix A. 

 Job demands.  

 Physical demands. Physical demands are aspects of the job in which some 

physical task or awkward body position is required on a regular basis (e.g., bending or 

lifting heavy objects; Abma, Amick III, Brouwer, van der Klink, & Bültmann, 2012). 

One’s ability to perform these job duties is likely to be heavily dependent on physical 

health, strength, and physical functioning. While there is a great deal of variation in the 

rate at which individuals age and experience age-related physical declines, at some point 

older individuals will begin to experience declines in physical strength and functioning 

(Gallagher et al., 1997; Goodpaster et al., 2006; Millanvoye, 1998). As an individual 

ages, these reductions in physical strength and functioning are likely to result in 

perceiving physically demanding tasks as more difficult to perform and thus leading to a 

reduction in one’s perception of their ability to perform these job duties. Although some 

research has found mixed results regarding the relationship between physical demands 
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and WA (e.g., McGonagle et al., 2015), others have consistently found that physical 

demands and jobs requiring awkward body positions are negatively related to WA 

(Airila, Hakanen, Punakallio, Lusa, & Luukkonen, 2012; Bethge et al., 2012b). Given the 

clear theoretical link between the physical demands of a job and WA, as well as a number 

of empirical results supporting this link, I hypothesize that physical job demands will be 

negatively related to WA. 

H1: Physical demands will be negatively associated with WA. 

 Perceptions of injustice. Another job demand that has been studied in relation to 

WA is the perception of injustice, which can be measured by effort-reward imbalance 

(ERI) as well as other measures of perceived fairness (e.g., Bethge, Radoschewski, & 

Gutenbrunner, 2012a). ERI, is a specific perception of injustice which develops when the 

effort expended in a given job exceeds the perceived rewards provided in that role 

(Bethge et al., 2012a). Over time this feeling of imbalance may create negative affective 

feelings or a sense of undue burden and ultimately lead to a reduction in one’s WA. 

Although only a limited number of studies have investigated WA in relation to ERI, there 

is initial support for ERI leading to lower levels of WA (Bethge et al., 2012a). In addition 

to ERI, other measures of perceived justice (e.g., distributive justice) and fairness will 

also be included in this job demand category as they are conceptually similar and all 

measure some aspect of perceptions of injustice. Given the initial support found between 

the ERI and WA, I hypothesize that perceptions of injustice will be negatively related to 

WA. 

H2: Perceptions of injustice will be negatively related to WA. 
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 Quantitative Job Demands. Quantitative job demands are aspects of a job that 

require working at a fast pace or having a high workload. Two specific examples of a 

quantitative job demand are work overload and time pressure. Work overload develops 

when an individual is assigned too many tasks or perceives that the sheer amount of work 

being asked of them is so great that the work cannot be completed while maintaining a 

sufficient level of quality (Bakker & Demerouti, 2007; Karasek, 1979). Similarly, time 

pressure occurs when an individual does not have enough time to complete assigned tasks 

and is required to work at a fast pace (Karasek et al., 1998). Although these constructs are 

distinct, they both assess a perception of having too much work to do in a given amount 

of time and these constructs have been combined in measures of “work overload” 

(Bakker, Demerouti, & Euwema, 2005) or “job demands” (e.g., HSE stress tool; 

Edwards, Webster, Van Laar, & Easton, 2008) by other researchers. Work overload and 

time pressure were included in Karasek’s original JDC model and are among the most 

frequently studied and supported job demands that lead to strain related outcomes 

(Bakker & Demerouti, 2007). The limited research on work overload and time pressure 

with WA has generally supported the link between these job demands and WA 

(McGonagle et al., 2015). Due to some studies using combined measures of workload 

and time pressure as well as the limited number of studies assessing each individually, 

these constructs will be combined for the purpose of this meta-analysis. Based on the 

extant literature and the theoretical basis for these job demands negatively impacting 

WA, I believe that quantitative job demands will be negatively related to WA.  

H3: Quantitative job demands will be negatively related to WA. 
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 Emotional and mental job demands. In addition to quantitative job demands (e.g., 

time pressure), other job demands such as emotional and mental demands may have a 

negative impact on WA. These emotional and mental job demands do not necessarily 

require working at a fast pace or having a high workload, but do hinder one’s ability to 

perform their job duties. For example, role ambiguity is the perception of not knowing 

one’s role, or what is expected of them, whereas role conflict occurs when an individual 

is assigned competing job duties or tasks that conflict with one another (Bakker & 

Demerouti, 2007; Edwards et al., 2008; McGonagle et al., 2015). These demands indicate 

some level of uncertainty in one’s role, and thus are likely to place an additional 

emotional and mental burden on employees. In additional to role conflict and ambiguity, 

other emotional demands such as emotional labor or conflict with customers/patients that 

are often required in service oriented jobs can be emotionally and mentally draining 

without necessarily containing a component of high workload or working at a fast pace 

(Kenworthy, Fay, Frame, & Petree, 2014). Given the non-quantitative nature of these 

demands and their emotional and mental laden nature, these constructs were assessed as a 

broader emotional and mental demands category. Research that has investigated the link 

between some of these demands (e.g., role ambiguity and conflict) and WA has shown 

both initial support and some null findings (Guidi, Bagnara, & Fichera, 2012; McGonagle 

et al. 2015). Although there have been some null findings regarding this relationship, 

none have reported a positive relationship between these emotional and mental demands 

and WA. Furthermore, the majority of studies have found support for a negative link 
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between these emotional and mental demands and WA, thus I anticipate that emotional 

and mental demands will be negatively related to WA. 

H4: Emotional and mental job demands will be negatively related to WA. 

 Job resources.  

 Support. Social support is a known resource that can help to a) buffer against the 

negative impact of stress on other health outcomes or b) provide a direct positive 

influence on stress and health outcomes (Cohen and Wills, 1985; Van der Doef & Maes, 

1999). In the workplace, two primary types of support, coworker and supervisor support, 

have been studied and shown to influence strain related outcomes such as burnout 

(Bakker et al., 2005; Bakker and Demerouti, 2007). Guidi and colleagues (2012) also 

found that supervisor and coworker support were related to WA in a sample of Italian 

bank employees. Support from these two sources may influence one’s perceptions of 

their own ability to perform their job duties through positive feedback, higher levels of 

LMX, and through increasing self-efficacy. Supervisor support and coworker support 

have even been shown to influence WA, even when accounting for other health factors 

(Alavinia, van Duivenbooden, & Burdorf, 2007). Given these findings, I hypothesize that 

both supervisor and coworker support will be positively related to WA.  

H5: a) Supervisor and b) coworker support will be positively related to WA. 

 Job control. Job control and aspects of job control (e.g., autonomy and schedule 

control) can allow individuals to adjust specifically how or when a task is completed to 

better fit their own work style. The affordance of autonomy and job control to employees 

is linked to a range of positive outcomes such as higher job satisfaction and performance 
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as well as lower levels of distress and physical symptoms (Spector, 1986). Job control has 

been consistently identified as a key resource and was identified in Karasek’s (1979) 

original Job Demands-Control model as important for employee performance and health 

outcomes. Similarly, in the JD-R framework autonomy is one of the more commonly 

studied resources and is a key job resources that leads to lower levels of burnout (Bakker 

et al., 2005; Demerouti et al., 2001). Given that control over one’s work has consistently 

been shown to have positive impacts on work and health outcomes, I anticipate that job 

control will be positively related to WA. 

H6: Job control will be positively related to WA. 

 Personal resources. 

 Core self-evaluations. Core self-evaluations, such as self-esteem and generalized 

self-efficacy, are one’s beliefs about their overall worth and perception of their ability to 

cope and be successful (Judge & Bono, 2001). These core self-evaluations, such as self-

efficacy and organizational based self-esteem, have been linked to both work exhaustion 

and engagement (Xanthopoulou et al., 2007). Additionally, self-efficacy has been shown 

to be an important resource for coping with work related stressors (Palermo et al., 2013) 

and may serve as an important resource for coping with age-related physical and mental 

changes as well. Given that core self-evaluations are related to strain outcomes and work 

engagement, I hypothesize that core self-evaluations will be positively related to WA. 

H7: Core self-evaluations will be positively related to WA. 

 Health. An individual’s health is perhaps their most important personal resource as 

it may impact everyday functioning as well as their ability to perform more complex 
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tasks. Furthermore, health problems are among the most commonly reasons cited for 

exiting the workforce, an outcome of particular interest to those studying WA (Shultz, 

Morton, & Weckerle, 1998; Shultz & Wang, 2007). Due to the roots of WA in 

occupational medicine, many health indicators are actually imbedded in the original WAI 

and have been commonly studied as antecedents to perceived WA (Abdolalizadeh et al., 

2012; Bethge et al., 2012b; Morschhäuser & Sochert, 2006; von Bonsdorff, Huuhtanen, 

Tuomi, & Seitsamo, 2009). Health factors likely influence an individual’s perception of 

their ability to perform job duties because they often directly impact their actual ability. 

Furthermore, dealing with health issues can be time-consuming and can drain resources 

that could be otherwise spent on resource replenishing activities. General measures of 

health often combine mental and physical components or ask participant to rate their 

global or overall health. While these measures are less specific, they have been identified 

as antecedents to WA (Bethge et al., 2012b) and are still informative in establishing a 

broader link between health and WA. 

 Physical health is often a manifestation of both health destructive (Rimm, Klatsky, 

Grobbee, & Stampfer, 1996; Schane, Ling, & Glantz, 2010) and health promoting 

behaviors, which alter an individual’s risk for a variety of chronic health conditions 

(Warburton, Nicol, & Bredin, 2006). Physical health is likely to be important for those in 

physically demanding positions, however because it is often associated with a host of 

other health conditions, physical health may also become increasingly important in less 

physically demanding positions as an individual ages. In support of the link between 
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physical health and WA, Sörensen and colleagues (2008) found that physical health was 

related to WA (Sörensen et al., 2008).  

 Mental health is often assessed with items regarding depression or anxiety related 

symptoms and may also include items regarding an individual’s level of fatigue 

(McHorney, Ware, & Raczek, 1993). As jobs continue to become more cognitively 

demanding, mental health may continue to play an increasingly important role in 

employee WA. As an example, in cognitively demanding positions mental health may be 

critically important for performing job duties effectively, in the same manner physical 

health is critical for performing physical job tasks. Thus individuals with poor mental 

health are likely to perceive that their ability to perform these cognitive duties is lower 

compared to those with fewer mental health symptoms. Based on the literature reviewed, 

I anticipate that general, physical, and mental health will be positively related to WA.  

H8: a) General, b) physical, and c) mental health will be positively related to WA.  

 Other health indicators. In addition to the broader measures of health, specific 

physical aspects of one’s health such as body mass index (BMI), perceived pain, and 

chronic health conditions such as musculoskeletal disorders (MSDs) have also been 

studied in relation to WA (Sormunen, Remes, Hassi, Pienimaki, & Rintamaki, 2009; von 

Bonsdorff et al., 2012). Greater BMI is used to indicate an individual’s level of obesity 

and at higher levels may make both job demands and everyday activities more difficult. 

As a more objective measure of physical health, BMI is likely to impact WA in a similar 

manner. That is, those with a high BMI may actually have more difficulty completing job 

tasks and thus perceive their ability to complete these tasks as lower compared to those in 
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a lower and healthier BMI range. Supporting this notion, BMI is associated with 

increased risk for going on disability leave (Neovius, Kark, & Rasmussen, 2008), lower 

health related quality of life (Jia & Lubetkin, 2005) and to a wide range of chronic health 

conditions (Must et al., 1999). Furthermore, those with a high BMI may experience 

weight based stigma in both work and home domains, which can lead to lower motivation 

to exercise, body dissatisfaction (Vartanian & Shaprow, 2008), binge eating, and higher 

rates of depression (Wott & Carels, 2010). 

 Pain is another specific health related challenge that can be a particularly difficult 

to manage because it can be exacerbated even in jobs that are low in physical demands 

(e.g., office work) by requiring sitting in a given position for an extended period of time. 

Furthermore, pain may develop directly from working in a given position for an extended 

period of time and being required to make repetitive motions to complete job tasks (e.g., 

wrist pain; Sormunen et al., 2009). This presents a great challenge given that in some 

cases the individual is presented with two options, a) leaving that job and potentially 

occupation to alleviate their pain or b) dealing with the pain on a regular basis and being 

uncomfortable when working on a regular basis.  

 A third health indicator identified as an antecedent to WA is the presence of 

chronic health conditions such as Musculoskeletal Disorders MSDs (von Bonsdorff et al., 

2012). Recall, chronic health conditions are one of the dimensions measured in the WAI, 

however research including only perceived WA items has shown chronic health 

conditions as related to perceived WA. These conditions often stay with a person for life 

and need to be treated and managed, which requires significant time and effort. 
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Furthermore, these conditions can impact one’s level of comfort on the job and are often 

associated with increases in exiting the workforce (Shultz & Wang, 2007). For the 

present study, I assessed specifically MSDs in relation to WA as that was the most 

commonly reported chronic illness, whereas other chronic illnesses (e.g., coronary heart 

disease) were not included in the present study. Given the strong links between these 

specific health factors and WA, I believe that each of these specific health indicators will 

be negatively associated with WA. 

H9: a) BMI, b) pain, and c) musculoskeletal disorders (MSDs) will be negatively related 

to WA. 

 Individual health behaviors. In addition to health measured directly, behaviors that 

impact one’s health are also likely related to WA. Behaviors such as smoking and 

excessive alcohol consumption can negatively impact health (Rimm et al., 1996; Schane 

et al., 2010). These negative impacts on health are likely to also negatively impact one’s 

physical and mental abilities, leading to a reduction in WA. While the negative impact of 

even light smoking on health is clear (e.g., cardiovascular disease and mortality; Schane 

et al., 2010), alcohol consumption can have health benefits in moderate amounts (e.g., 

reduced risk of coronary heart disease; Rimm et al., 1996), but grave health consequences 

when consumed at high levels (e.g., breast cancer and cirrhosis of the liver; Room, 

Babor, & Rehm, 2005).Based on the links between these behaviors and other negative 

health related outcomes as well as physical and mental abilities, I hypothesize that 

smoking and alcohol consumption will be negatively related to WA.  

H10: a) Smoking and b) alcohol consumption will be negatively related to WA. 
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 Although some behaviors negatively impact health, there are also behaviors that 

have been shown to provide many health benefits. Physical activity is linked to higher 

levels of physical and mental health (Penedo & Dahn, 2005) and has been shown to be an 

effective form of therapy for a range of health conditions (Pedersen & Saltin, 2006). 

Thus, the health benefits that physical activity provides may directly impact one’s ability 

to perform their job duties by improving their physical and mental functioning. In support 

of this link, researchers have found modest support for physical activity being positively 

related to WA (Kaleta, Makowiec-Dabrowska, & Jegier, 2006; von Bonsdorff et al., 

2012). Given the benefits of physical activity, I anticipate that physical activity will serve 

as a protective factor that is positively associated with WA. 

H11: Physical activity will be positively related to WA. 

 Demographic factors. 

 Age. Given that the aging workforce was the initial reason for the development of 

the WAI, and study of WA more generally, I expect that age will be negatively related to 

WA. While there are certainly great differences in how individuals age, age is associated 

with declines in both physical abilities (Millanvoye, 1998) and some cognitive abilities 

(e.g., fluid intelligence; Schaie & Willis, 1993). In addition to these declines, older 

individuals become at greater risk for chronic health conditions (e.g., chronic back pain; 

Manchikanti, Singh, Datta, Cohen, & Hirsch, 2008) and as noted earlier, these chronic 

conditions are also associated with lower levels of WA. Thus, despite the variation in 

timing, I still anticipate that on average age will be negatively related to WA, such that 

older individuals will report lower levels of WA. 
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H12: Age will be negatively related to WA.  

Outcomes 

 Job satisfaction. Job satisfaction is a pleasurable emotional state that forms when 

one’s job provides an individual with the benefits they are seeking from their job (Locke, 

1969). Researchers have found that positive job attitudes and job satisfaction in particular 

generally develop when an individual has greater levels of resources (e.g., health and 

well-being; Faragher, Cass, & Cooper, 2005). Although early research on WA did not 

investigate job satisfaction as an outcome of WA, recent studies have found initial 

support for the link between WA and job satisfaction (McGonagle et al, 2015; Palermo et 

al., 2013). Individuals that perceive they are able to meet the demands of their job are 

likely to also enjoy their job and thus have higher job satisfaction compared to those that 

view their ability to perform their job duties as insufficient. Based on the initial support 

for the link between WA and job satisfaction, I anticipate that WA will be positively 

related to job satisfaction. 

H13: WA will be positively related to job satisfaction. 

 Job performance. Job performance is perhaps the most important organizational 

outcome from a bottom line standpoint. Performance is based at least in part on one’s 

ability to perform job duties, thus those with higher levels of ability are capable of 

performing at higher levels. WA includes one’s ability to perform their job duties 

(objective or subjective) and thus WA is likely tied to actual performance as well. If an 

individual has low WA, and particularly if that assessment is accurate, then it is likely 

that their actual job performance is low as well. Surprisingly, few studies have 
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investigated the relationship between job performance and WA. Furthermore, of those 

that have investigated the relationship between WA and job performance many have used 

self-report measures of job performance (Tuomi, Huuhtanen, Nykyri, & Ilmarinen, 2001; 

Wagenaar, Kompier, Houtman, van den Bossche, & Taris, 2015). Although existing 

literature on the link between WA and job performance is limited, the initial support 

combined with a strong theoretical rationale lead me to believe that WA will be 

positively related to job performance. 

H14: WA will be positively related to job performance. 

 Strain indicators. 

 Burnout. According to the JD-R, strain (e.g., burnout) results from an imbalance of 

demands and resources, where an individual experiences high demands and insufficient 

resources to meet those demands (Bakker & Demerouti, 2007). Given that strain results 

from a pattern of imbalance between demands and resources, strain outcomes predicted 

in this framework (e.g., burnout and as I am proposing WA) are likely to be related to one 

another. The link between strain and WA is supported by researchers finding consistent 

negative relationships between WA and burnout in samples of teachers (Hakanen, 

Bakker, & Schaufeli, 2006) and nurses (Radkiewicz & Widerszal-Bazyl, 2005). Although 

the direction of this relationship has been consistent, the magnitude of the relationship 

across contexts has not been assessed. Based on the consistent findings in support of the 

negative association between WA and burnout, I anticipate that WA will be negatively 

related to burnout. 

H15: WA will be negatively related to burnout. 
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 Exit behaviors. 

 Absenteeism. Absenteeism is generally defined as the number of days an 

individual has missed work (aside from vacation or planned absences) over a given 

period of time (Collins et al., 2005; Sormunen et al., 2009). Individuals miss work for a 

variety of reasons, for example, chronic health conditions (Collins et al., 2005), acute 

illness, and management of other personal challenges. As noted above, WA is also 

influenced by an individual’s health. Thus, I anticipate that those with lower levels of 

health and subsequently lower levels of WA will have higher rates of absenteeism 

compared to those with higher levels of WA. In addition, other strain related outcomes 

(e.g., exhaustion, work stress, and burnout) have been linked directly to absenteeism 

(Darr & Johns, 2008; Schaufeli, Bakker, & Van Rhenen, 2009), and I anticipate that WA 

will also be related to absenteeism in a similar fashion. Given the well-established link 

between other measures of strain and absenteeism, as well as evidence that poor health 

leads to absenteeism, I hypothesize that WA will be negatively related to absenteeism. 

H16: WA will be negatively related to absenteeism. 

 Disability. Disability status is generally established when some medical condition 

or injury renders an individual unable to continue working (Social Security 

Administration, 2016). Exit from the workforce via disability has become an increasingly 

common occurrence (World Health Organization, 2015). As the workforce continues to 

age, disability will continue to be a pressing issue and one that naturally aligns with the 

study of WA. Early research on the concept of WA included questions regarding exit 

from the workforce which resulted in researchers finding that WA is related to being 
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placed on disability in the future (Ilmarinen et al., 1997). Similar to the link between sick 

leave and WA, those that no longer perceive they are able to perform their job duties 

effectively (low WA) and are not yet at retirement age may seek out disability as a way to 

exit the workforce. Given the longitudinal evidence supporting the link between WA and 

disability status, I anticipate that WA will be negatively related to disability status. 

H17: WA will be negatively related to disability status. 

 Retirement. Similar to the study of disability, retirement was one of the key 

outcomes researchers were interested in assessing when the concept of WA was initially 

developed (Ilmarinen et al., 1991b). Although retirement is influenced by a wide range of 

factors, these factors can often be described as those that either push or pull an individual 

to retire (Schultz et al., 1998). Push factors are negative factors (e.g., poor health and low 

job satisfaction) that encourage an individual to retire, whereas pull factors are factors are 

typically positive retirement considerations (e.g., pursuing a hobby and more time with 

family) that encourage an individual to retire (Schultz et al., 1998). In line with this 

research, I conceptualize low levels of WA as a push factor that encourages individuals to 

retire because they no longer feel they can adequately perform their job duties. In support 

of this, researchers have found that WA is related to both intentions to retire (Camerino et 

al., 2006) and actual retirement (Feldt et al., 2009). Based on this evidence, I hypothesize 

that WA will be negatively related to retirement intentions and actual retirement. WA will 

be negatively related to a) retirement intentions and b) retirement. 

Untested Hypotheses. 
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 Gender. Although my initial intent was to assess the research question of whether 

or not men and women differ in their level of WA, I ultimately was unable to assess this 

relationship. Further, after looking at the proportion of men and women in specific 

occupations, it became apparent that any comparison between men and women would be 

confounded by occupation in samples of gendered occupation groups (e.g., manual labor, 

nursing). However, in addition to this point the primary reason I was unable to assess the 

relationship between gender and WA was the general lack of clarity in reporting which 

gender was higher on the measure of WA. In many studies, the comparison was made 

using odds ratios, and included a heading such as (male/female), but frequently did not 

indicate which gender was the referent. Additionally, many studies reported the mean 

WA score for each gender, but did not report the standard deviation. Based on these two 

issues that were discovered during the coding process, the decision was made to not 

pursue assessing this relationship.  

 Occupation. The second untested hypothesis my hypothesis that workers in 

physically demands or high stress occupations (e.g., nurses) would have lower levels of 

WA compared to other occupation groups. In the majority of studies, effect size estimates 

and the necessary information to compute those estimates between occupations was not 

provided. For example, most studies stated the number of individuals within a given 

occupation, and the overall WA for the sample, but did not delineate between the 

occupational groups. Additionally, studies reported a wide range of occupations and 

comparisons among occupations (e.g., nursing aides compared to nurses) which would 

have made these comparisons particularly difficult to aggregate. Although occupation 
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was not assessed per se, I was able to assess the impact of physical job demands – the key 

component of manual labor jobs that differentiates these jobs from other occupations, as 

well as assess occupation (including nursing/healthcare) as a moderating variable.   

 Sick leave. The third hypothesis I was unable to assess in the present meta-

analysis was the hypothesized negative relationship between WA and sick leave. Some of 

the studies that assessed sick leave investigated populations already on sick leave, and 

compared whether or not they returned to work based on their WA score, rather than 

using WA as a predictor of sick leave. Thus, relatively few studies assessed WA at Time 

1 and predicted future sick leave. Additionally, the studies that did predict future sick 

leave could typically be categorized into the absenteeism category. Studies that did 

predict future sick leave, generally looked at relatively short term (e.g., two weeks) sick 

leave. However, this overlaps significantly with studies of absenteeism which included 

having missed up to 60 days of work in the past year. Based on these factors, sick leave 

was not assessed in the present study, however the more consequential outcome of 

disability and more proximal outcome of absenteeism were assessed.  

Moderators 

Measure of WA 

 As discussed earlier, one of the lingering concerns regarding the utility of WA in 

research is how to actually operationalize and measure it. While some initial research has 

compared the utility of the WAI and measures of perceived WA, these studies have been 

limited to specific samples and only a handful of correlates (e.g., Ahlstom et al., 2010; El 

Fassi et al., 2013). Given the breadth of the construct domain presented in the WAI, it 
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may be that some constructs that correlate with the WAI do not correlate with perceived 

WA or that the magnitude of these relationships are markedly different. The present study 

will assess how the WAI compares to measures of perceived WA in terms of the 

relationships between WA and its correlates. This investigation will be largely 

exploratory, however I do anticipate that indicators of health will be more closely related 

to WA in studies using the WAI due to the inclusion of more objective health indicators 

in the WAI, whereas perceptual correlates (e.g., core self-evaluations) may be more 

closely linked to WA in studies that use perceived WA measures. 

Research question 1: Are the WAI and perceived measures of WA comparable in terms of 

how they are related to the antecedents and outcomes of WA? 

Occupation 

 The second moderator I propose in this study is the occupation of the employees 

from which an effect size is drawn. For example, I anticipate that age will be related to 

WA, however I also anticipate that occupation will moderate this relationship such that in 

occupations that are more demanding, the relationship between age and WA will be 

stronger. This assertion is in some ways supported by the scoring of the WAI which 

weights the importance of physical and mental job demands according to how physically 

or mentally demanding a position is. It is inherent in this scoring system that specific 

occupations will be more or less demanding in terms of physical or mental demands, and 

that the relative importance of these demands will differ based upon which demands are 

most prevalent. Furthermore the actual demands of the job and thus one’s occupation 

must be considered in the study of WA because moving to another position may alone be 
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sufficient to increase or decrease an individual’s WA (Ilmarinen et al., 1997; 

Morschhäuser & Sochert, 2006). As noted in the WAI manual, an individual with poor 

WA in a construction job may have good WA in a different role (e.g., a leadership role) 

where the physical demands are removed (Ilmarinen et al., 1997; Morschhäuser & 

Sochert, 2006). 

H19: Occupation will moderate the relationships between WA and its correlates such 

that the relationships will be stronger for studies conducted in occupations that are 

considered highly stressful or physically demanding (e.g., nursing and construction). 

Sample Age 

 In addition to age being related to WA directly, age may also serve as a moderator 

to the relationships between WA and its correlates, such that these relationships will be 

stronger in studies drawn from older samples of employees. For example, I anticipate that 

WA will be related to rates of disability and retirement, but that this relationship will be 

stronger when the sample is older and thus closer to retirement age. On the other hand, 

due to the general trend of muscle mass and physical ability being greater in younger 

individuals, physical job demands may be less strongly related to WA in samples of 

younger workers compared to samples of older workers. Given the initial intent of the 

researchers that introduced the concept of WA was to investigate age related challenges 

in the workforce and that some of the items consider previous or anticipated working 

ability (factors directly influenced by age and experience), it is likely that when studying 

WA age is an important factor to consider even if it is not one of the focal constructs of 

interest. 
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H20: The mean age of the sample will serve as a moderator between WA and its 

correlates, such that the relationships between WA and its correlates will be stronger in 

studies that consisted of older employees. 
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Method 

 In order to collect articles that included measures of WA, Boolean searches were 

conducted in PyscINFO and PubMed using the following terms: “Work Ability”, “Work 

Ability Index”, “Work Ability Assessment”, “WAI”, “Work Capacity”, “Work 

Capability”, or “Capacity to Work”. The search criteria were limited to studies published 

after 1980 and prior to June, 2015. The year 1980 was chosen as the start date because 

that is when the concept of WA was introduced into the literature. These searches yielded 

1410 unique articles after cross-checking for duplicate search results, 599 from the 

PsycINFO database and 811 from the Pubmed database. 

 Due to the large number of studies that included “work ability” in the common use 

of the term, but not as conceptualized in this study or the existing literature on WA, my 

first step was to screen the articles for those that included a valid measure of WA. 

Constructs that were considered a valid measure of WA included the original long 

version of the WAI, the shorter version of the WAI (including the single item indicators), 

as well as other perceived WA measures (e.g., McGonagle et al., 2015; Weigl et al., 

2013). On the other hand, constructs derived from a physician’s determination of “ability 

to work” were not included in this study. This initial screening for a valid WA measure 

reduced the number of available articles to 585. 

 Following this initial screening, articles were reviewed for the inclusion of a 

usable effect size, that is, an effect size that could be converted to a Pearson’s correlation. 

One of the biggest challenges within the WA literature is that much of the research has 

been published without correlation matrices (often because the studies were not published 
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in psychology journals) and instead with effect sizes such as betas from multiple 

regression equations or adjusted odds ratios where demographic factors (e.g., age, gender, 

and occupation) are being statistically controlled for. Thus, these effect sizes are not raw 

associations between WA and its correlates and cannot be included in the meta-analysis. 

This step yielded a total of 361 studies for complete coding and inclusion in the present 

meta-analysis. 

 Any study that contained sufficient information to calculate an effect size for the 

relationship between WA and another variable was coded in the initial coding 

procedures. Antecedent and outcome variables were coded at the most detailed level 

possible and then grouped into categories after reviewing the number of available effect 

size estimates for each construct. For example, in the initial coding, the related constructs 

of self-esteem, self-efficacy, and other core self-evaluations (Judge & Bono, 2001) were 

coded with as much precision as possible into their narrowest construct category (e.g., 

self-esteem). After the initial coding was complete, these constructs were then grouped 

into a broader categories (e.g., core self-evaluations) for the purpose of analysis based on 

the number of available studies and the theoretical similarity among the constructs.  

 Each article was individually coded by two members of the research team, and 

disagreements between coders were resolved by a group discussion while reviewing the 

article in question. The process for this comparison was for one team member to compare 

the coding sheets of the two coders and determine if there were any discrepancies. If any 

differences were found, they were added to a list of questions to be addressed at the 

following meeting or via an email chain of discussion. The one exception to this practice 



   39 

 

was in the final grouping of the antecedent and outcome variables where the constructs 

were grouped into broader categories. In this step, the final decisions regarding how 

broadly or narrowly to group the antecedent/outcome variables were made by the author. 

For example, depression and anxiety were initially coded separately in order to 

potentially examine each construct independently. However, this led to a limited number 

of studies in each category and would have made moderator analyses more difficult, if 

not impossible. Based on the conceptual similarity between anxiety and depression, these 

measures as well as measures that incorporated both of these aspects of mental health 

were then coded into a broader “mental health” category, and the decision to analyze the 

data using this broader category was made by the author. 

 Regarding the coding of the moderator constructs, the following coding decisions 

were made on theoretical grounds. The WA measure was separated into studies that used 

the full WAI, which includes objective health indicators (e.g., number of current chronic 

health conditions) and those that used measures of perceived WA exclusively (i.e., did 

not include questions about chronic health conditions). The occupation moderator 

variable was coded according to white collar (e.g., office, IT, administrative), blue collar 

(manual labor, front-line manufacturing), nurses/healthcare workers (e.g., nurses, nursing 

assistants, doctors), and studies that included mixed occupations or other unique samples 

of employees (e.g., nationally representative samples of employees, dentists). One 

important note is that within this group of “mixed” workers are a subset of workers 

identified as having a chronic health condition, or having recently returned from sick 

leave (e.g., rheumatoid arthritis, recovered from a back injury). Although there are 
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certainly workers with chronic health conditions in the other occupation groups, the 

mixed occupation group contains 10 studies where the sample was explicitly made up of 

individuals that were either currently working with a chronic health condition, or 

individuals that recently returned from sick leave. Based on this decision, follow-up 

analyses were conducted to test for differences between the regular sample of mixed 

occupation employees and the mixed occupation employees that had some sort of chronic 

health condition or previous sick leave. Across the hypothesized relationships, there were 

minimal differences between these two groups, and thus the two groups were analyzed 

together, according to the mixed occupation designation.   

Meta-Analytic Approach 

 The meta-analysis was conducted in line with the Hedges and Olkin (1985) 

approach using Comprehensive Meta-Analysis 3.0 software (CMA; Borenstein, Hedges, 

Higgins, & Rothstein, 2014) to convert the coded effect sizes into Pearson’s correlation 

coefficients. The Hedges and Olkin approach was chosen to calculate weighted average 

correlations in part because of limitations in the information provided by researchers 

publishing articles on WA. Researchers using the WAI generally use the categories 

mentioned in the literature review section to split WA into four categories and do not 

report estimates of reliability. Additionally, many of the antecedents and outcomes are 

measured with single-item indicators (e.g., age, BMI, and diagnosis of a disease or 

disorder), limiting the ability and theoretical need to correct for measurement error. In 

other cases, the authors created dichotomous low and high groups on various constructs 

using a median split and did not report the reliability of the measure being used. Because 
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of these limitations, correction for attenuation in the predictor or outcome is either a) not 

theoretically relevant or b) not possible due to a lack of information provided in the 

empirical articles. The Hedges and Olkin approach will thus provide a relatively 

conservative estimate of the effect sizes identified in the present study. 

  After converting all of the effect sizes into the common metric of a Pearson’s 

correlation coefficient, the meta-analytic estimates were conducted in line with the 

proposed hypotheses. Consistent with current meta-analytic practices, random-effects 

models were used for all analyses (Kepes, McDaniel, Brannick, & Banks, 2013). In the 

initial meta-analytic estimates, all WA measures (both WAI and perceived WA) were 

included. However, moderation analyses were also conducted to determine if the 

perceived and objective measures of WA are related to antecedents and outcomes in a 

similar manner. 

 As noted earlier, in some studies, there were multiple measures of a single 

construct which were ultimately coded into a broader antecedent or outcome category 

(e.g., depression, anxiety). As suggested by Bornstein and colleagues (2009), the effect 

size estimates from these relationships were averaged to create a single effect size 

estimate, which was then included in the meta-analysis. For example, McGonagle and 

colleagues (2015) assessed WA in relation to role overload and time pressure, which 

were both ultimately coded as “quantitative job demands”. These effect sizes were 

averaged, and the average effect size was input as the effect size for the meta-analysis. In 

six of the studies included in this meta-analysis we were able to code the relationships 

between WA and its correlates using both the WAI and a perceived measure of WA. In 
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these cases the relationships between WA and its correlates were entered as independent 

effect sizes for each WA measure. This step was taken in order to compare the utility of 

the two WA measures. As an example, in a different sample within the article by 

McGonagle and colleagues (2015), the researchers measured job satisfaction and reported 

its relationship with both the WAI and a measure of perceived WA. In this case, the 

effect size for the relationship between the WAI and job satisfaction, as well as the effect 

size for the relationship between perceived WA and job satisfaction were each entered as 

an independent effect size in the current meta-analysis. Although it is not ideal to input 

dependent effect sizes as independent in meta-analytic studies, research by Scammacca 

and colleagues (2013) showed that there were minimal difference in the overall estimated 

effect sizes when the effect sizes were input as independent. Given that one of the 

research questions of interest was how the WA measure moderated the relationships 

between WA and its correlates, it was necessary to input studies that reported effect size 

estimates with both the WAI and perceived WA as independent. Furthermore, there were 

only a total of seven out of the 158 studies in which this process was utilized.  

Moderator Analyses 

 Prior to conducting the moderator analyses, the first step was to assess the 

homogeneity of effect sizes included in each meta-analytic estimate using the Q statistic. 

The Q statistic indicates the presence or absence of heterogeneity among the effect size 

estimates and thus, when significant suggests when there may be moderators of the 

relationship being tested (Huedo-Medina, Sánchez- Meca, Marín-Martínez, & Botella, 

2006; Kepes et al., 2013). The I2 index indicates the magnitude of the variance among 
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effect sizes estimates and was also be computed (Huedo-Medina, et al., 2006; Kepes et 

al., 2013). Although these tests serve as indicators of the potential presence of 

moderators, the specific moderator analyses were conducted in line with the hypotheses 

stated in the preceding sections.  In the bivariate analyses between WA and a single 

correlate (without any moderator), the Q statistic suggests the potential presence of a 

moderator due to the heterogeneity in the effect size estimates among studies.  In the 

subsequent moderator analyses, the Q statistic indicates heterogeneity of the effect size 

estimates between the specific subgroups. Thus, for the moderator analyses the Q statistic 

indicates that the effect size estimates between two individual subgroups (e.g., studies 

that used the full WAI compared to those using perceived WA measures) differs.  

 Given that the moderator of occupation consisted of four groups (blue collar, white 

collar, nursing/healthcare, and mixed occupations), follow-up post-hoc orthogonal 

contrasts were conducted when the initial Q statistic indicated that there was 

heterogeneity among the effect sizes estimates between the groups. These contrasts were 

conducted in order to identify specifically how the occupation in which the study was 

conducted influenced the relationships between WA and its correlates. In cases where 

there were not at least two occupation groups with three or more effect size estimates 

included in the study, the moderator analyses for that relationship were not conducted. 

Although the moderation analyses were not conducted in these cases, the average 

correlation coefficients by occupation (regardless of the number of available studies), and 

Q statistic estimates are provided in Table 3. 
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 In order to assess the mean sample age as a moderator, meta-regression analyses 

were conducted. Meta-regression was required because the moderator variable is 

continuous rather than categorical. In these analyses the mean age of the sample is 

entered as a level-two predictor, with the outcomes of interest being the effect size 

estimates for the relationship between WA and the correlate of interest. In order to 

interpret these results, the beta-coefficients, Z value, and corresponding p value are used 

to determine whether or not the mean age of the sample was a predictor of the 

relationship between WA and the correlate of interest. For a visual representation of the 

meta-regression analyses see Appendices D and E, to which I will refer in interpreting 

specific results.  
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Results 

 Meta-analytic estimates of the relationship between WA and its correlates were 

calculated, and the results of these analyses are provided in Table 1. Also included in 

Table 1 are the indicators of the heterogeneity among the effect size estimates, the Q 

statistic and I2 value, the interpretation of which were discussed in detail in the methods 

section. The results of the moderator analyses for the type of WA measure (Table 2), 

occupation (Table 3), and the mean age of the sample (Table 4) are also included in their 

corresponding tables. 

 The following sections provide an overview of the results according to the 

hypothesized antecedent and outcome categories: Job Demands (H1-4), Job Resources 

(H5-6), Personal Resources (H7-9), Health Behaviors (H10-11), Age (H12), Job 

Outcomes (H13-14), Strain Indicators (H15), and Exit Behaviors (H16-18). These results 

will first be discussed in terms of the direct relationships with WA (see Table 1), and then 

according to how these relationships were moderated by the proposed moderators, the 

WA measure (Research Question 1; see Table 2), the sample occupation (H19; see Table 

1), and the sample age (H20; see Table 4). 

Job Demands (Hypotheses 1-4) 

 Physical job demands (Hypothesis 1).  Twenty-four studies were identified that 

investigated physical job demands in relation to WA. In support of hypothesis 1, physical 

job demands were negatively related to WA, 𝑟 ̅ = -.16, 95% CI [-.20, -.12], and the test of 

the heterogeneity of the effect size estimates suggested that there were moderators to this 

relationship, Q = 317.81 p < .01, I2 = 92.76 (see Table 1). There was no difference found 
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in the strength of this relationship between studies that used the Full WAI compared to 

those that used a perceived measure of WA, Q = .10, p = .75 (RQ1; see Table 2). 

Occupation did moderate this relationship, such that the relationship between physical 

demands and WA was weaker in studies consisting of blue collar 𝑟 ̅ = -.06 and white 

collar workers, 𝑟 ̅ = -.06 compared to studies consisting of nursing/healthcare or mixed 

samples of workers (𝑟 ̅ = -.17, -.20), Q = 13.49, p < .01 (H19; see Table 3). Post-hoc 

contrast comparisons showed that among studies consisting of blue collar workers, the 

relationship between physical demands and WA was weaker 𝑟 ̅ = -.06 compared to the 

relationship between physical demands and WA for all other occupation groups (white 

collar, nursing/healthcare, and mixed occupations), 𝑟 ̅ = -.18, Q = 8.60, p <.01. The 

comparison between white collar workers, 𝑟 ̅ = -.06 and the combined nursing/health and 

mixed occupation samples showed there were was not a significant difference between 

the two groups, Q = 1.14, p = .29. Similarly, there was no difference in the effect size 

estimate when comparing the nursing/healthcare group and the mixed occupation studies, 

Q = .4, p = .85. The relationship between physical job demands and WA was also 

moderated by the age of the sample. In studies consisting of older workers the 

relationship between physical demands and WA was stronger, and more negative, 

compared to the relationship between physical demands and work ability in studies 

consisting of younger workers, b = -.01, Z = -2.02, p = .04 (H20; see Table 4 & Appendix 

D). 

 Perceptions of injustice (Hypothesis 2). A total of 14 studies were identified 

measuring perceptions of injustice (e.g., effort reward imbalance) and WA. In support of 
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hypothesis 2, the relationship between perceptions of injustice and WA was negative, 𝑟 ̅ = 

-.29, 95% CI [-.38, -.20]. The test for heterogeneity among the effect size estimates 

suggested that there may be moderators to this relationship, Q = 378.15, p < .01, I2 = 

95.20 (see Table 1). Based on the moderator analyses, there were no differences in the 

strength of this relationship when comparing studies that used the WAI to those that used 

a perceived measure of WA, Q = .80, p = .37 (RQ1; see Table 2).  Although the 

differences were not statistically significant, there was a marginal effect suggesting that 

there could be differences in the strength of this relationship based on occupation of the 

sample, Q = 4.66, p = .097 (H19; see Table 3). In samples that consisted of nurses and 

healthcare workers the estimated relationship between perceptions of injustice and WA 

was 𝑟 ̅ = -.19, whereas in samples of white collar and mixed occupation workers 

perceptions of injustice were more strongly related to WA (𝑟 ̅ = -.34, -.37). Follow-up 

post-hoc orthogonal contrast analyses indicated that compared to white collar and mixed 

occupation groups, 𝑟 ̅ = -.35, studies conducted with nursing/healthcare workers showed a 

weaker relationship between perceptions of injustice and WA, 𝑟 ̅ = -.19, Q = 5.84, p =.02. 

No differences were found between samples of mixed occupation studies and those with 

white collar workers, Q = 1.71, p = .19. The relationship between perceptions of injustice 

and WA was not moderated by the age of the sample, b = .02, Z = 1.03, p = .30 (H20; see 

Table 4). 

 Quantitative job demands (Hypothesis 3). Twenty-six studies were identified that 

assessed quantitative job demands in relation to WA. In support of hypothesis 3, job 

demands and WA were negatively related, 𝑟 ̅ = -.15, 95% CI [-.20, -.10] (see Table 1). 
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Tests for heterogeneity of the effect size estimates suggested that there could be 

moderators to this relationship, Q = 378.15, p < .01, I2 = 93.39 (see Table 1). However, 

after testing the specific moderators hypothesized in the present study, the WA measure, 

Q = .23, p = .63 (RQ1; see Table 2), the sample occupation, Q = 4.43, p = .22 (H19; see 

Table 3), or the age of the sample, b = -.001, Z = -.10, p = .92 (H20; see Table 4), there 

was no evidence that these specific moderators influenced this relationship.  

 Emotional/mental job demands (Hypothesis 4). In total, eight studies investigated 

emotional/mental job demands in relation to WA. Overall, the relationship between 

emotional/mental demands and WA positive, which supports hypothesis 4, 𝑟 ̅ = -.17, 95% 

CI [-.26, -.08] (see Table 1). Additional tests of the heterogeneity of the effect size 

estimates suggested there could be moderators to this relationship, Q = 114.28, p < .01, I2 

= 93.88 (see Table 1). There was not a significant difference in the effect size estimates 

between studies that used the WAI and those that used a perceived measure of WA, Q = 

1.59, p = .21 (RQ1; see Table 2). Given the limited number of studies assessing 

mental/emotional job demands and WA, I was unable to assess occupation as a moderator 

to this relationship (H19). The age of the sample participants did have a marginal 

moderating effect on the relationship between Emotional/Mental Demands and WA. In 

samples that were comprised of older workers, the relationship between emotional/mental 

job demands was stronger than when the sample was comprised of younger workers, b = 

-.003, Z = -.44, p =.66 (H20; see Table 4). 

Job Resources (Hypotheses 5-6) 
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 Supervisor support/relations (Hypothesis 5a). Twenty studies assessed supervisor 

support/relations and WA. In support of hypothesis 5a, the relationship between 

supervisor support/relations and WA was positive, 𝑟 ̅ = .21, 95% CI [.17, .25], and tests 

of heterogeneity among the effect size estimates suggested that there may be moderators 

to this relationship, Q = 129.06, p < .01, I2 = 85.28 (see Table 1). The relationship 

between supervisor support/relations and WA was not moderated by the WA measure, Q 

= .33, p = .57 (RQ1; see Table 2). The occupation in which a study was conducted, Q = 

5.16, p =.16 (H19; see Table 3) and the mean age of the sample, b = -.002, Z = -.41, p = 

.68 (H20; see Table 4), did not moderate the relationship between supervisor 

support/relations and WA. 

 Coworker support (Hypothesis 5b). Twelve studies assessed coworker support in 

relation to WA. In support of hypothesis 5b, the relationship between coworkers support 

and WA was positivie, 𝑟 ̅ = .25, 95% CI [.20, .30], and tests of heterogeneity of the effect 

size estimates suggested that there may be moderators to this relationship, Q = 59.23, p 

<.01, I2 = 81.43 (see Table 1). The moderator analysis on the relationship between 

coworker support and WA showed there was a marginally significant difference in the 

effect size estimate when comparing studies that used the WAI to studies that used a 

perceived measure of WA, Q = 2.14, p = .14 (RQ1; see Table 2). In studies that used the 

WAI, the relationship between coworker support and WA was 𝑟 ̅ = .32, however in 

studies that used a perceived measure of WA, the relationship was weaker, 𝑟 ̅ =.23. The 

majority of studies that assessed coworker support were of mixed occupation groups (10 

of the 12 studies), and thus I was unable to conduct a moderator analysis for occupation 
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on the relationship between coworker support and WA (H19). The relationship between 

coworker support and WA was not moderated by the mean age of the sample, b = -.004, 

Z = -.98, p = .33 (H20; see Table 4).  

 Job control (Hypothesis 6). Twenty-nine studies were identified that assessed job 

control and WA. The estimated effect size of the relationship between job control and 

WA was positive and supported hypothesis 6, 𝑟 ̅ = .19, 95% CI [.15, .23]. The test for 

heterogeneity of the effect size estimates suggested that there may be moderators to this 

relationship, Q = 426.11, p < .01, I2 = 93.43 (see Table 1). The relationship between job 

control and WA was not moderated by the WA measure being used, Q = .01, p = .97 

(RQ1; see Table 2), however it was moderated by the occupation of the sample.  Among 

samples of blue collar workers, the relationship between job control and WA was very 

weak, 𝑟 ̅ = .04, 95% CI [-.04, .11], however among all other occupation groups (e.g., 

nurses, white collar workers) the relationship between job control and WA was stronger, 

ranging from 𝑟 ̅ = .19 - .28, Q = 22.27, p < .01 (H19; see Table 3). Post-hoc orthogonal 

contrasts indicated that the relationship between job control and WA was weakest in 

studies consisting of blue collar workers 𝑟 ̅ = .04 compared to studies consisting of white 

collar, nursing/healthcare, and mixed occupation samples, 𝑟 ̅ = .21, Q = 17.04, p < .01. 

There was no difference in the strength of the relationship between job control and WA 

when comparing studies of nursing/healthcare workers, 𝑟 ̅ = .19, to studies of white collar 

workers and mixed occupation groups, 𝑟 ̅ = .22, Q = .36, p = .55. Similarly, there was no 

difference between studies of white collar workers and studies of mixed occupation 

studies, Q = 2.28, p = .13. The relationship between job control and WA was also 
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moderated by the mean age of the sample, such that for studies that consisted of older 

workers the relationship between job control and WA was stronger than the relationship 

between job control and WA in studies that contained samples of younger workers, b 

=.01, Z =2.22, p = .03, R2 = .42 (H20; see Table 4 & Appendix E). 

Personal Resources (Hypotheses 7-9) 

 Core self-evaluations (Hypothesis 7). Twelve studies investigated the relationship 

between CSE and WA. In support of hypothesis 7, there was a positive relationship 

between CSE and WA, 𝑟 ̅ = .34, 95% CI [.27, .41]. The test of hetereogeneity showed 

that there may be moderators of this relationship, Q = 52.97, p < .01, I2 = 79.23 (see 

Table 1). Although the heterogeneity test indicates there may be moderators to this 

relationship, the moderators assessed in this meta-analysis were not found to moderate 

the relationship between CSE and WA. The relationship between CSE and WA was not 

moderated by the WA measure being used, Q = .97, p=.33, (RQ1; see Table 2), the 

occupation of the sample, Q = 4.39, p = .11, (H19; see Table 3), or the mean age of the 

sample, b = -.001, Z = -.01, p =.98 (H20; see Table 4). 

 General health (Hypothesis 8a). Thirty-two studies investigated the relationship 

between general health and WA. General health was positively related to WA, which 

supports hypothesis 8a, 𝑟 ̅ = .44, 95% CI [.37, .50]. The test of heterogeneity of the effect 

size estimates suggested that there were moderators to this relationship, Q = 6,715.36, p < 

.01, I2 = 99.54 (see Table 1). Although the difference was not significant at p < .05, the 

strength of the relationship between general health and WA did trend in the direction of 

being stronger among studies where the WAI was used (𝑟 ̅ = .49) compared to studies 
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where perceived measures of WA were used, 𝑟 ̅ = .38, Q = 1.27, p = .26 (RQ1; see Table 

2).  Similarly, there was a marginal moderating effect for occupation on the relationship 

between general health and WA. Among those in white collar and mixed occupation 

categories, the relationship between general health and WA was weaker (𝑟 ̅ = .37-.40), 

compared to the relationship between general health and WA in studies where the sample 

consisted primarily of nursing and healthcare staff or blue collar workers (𝑟 ̅ = .58, .58), 

Q = 6.28, p = .10 (H19; see Table 3). Orthogonal post-hoc contrasts were conducted to 

further investigate the effect of occupation on this relationship. Among studies consisting 

of blue collar and nursing/healthcare workers the relationship between general health and 

WA was stronger, 𝑟 ̅ = .58 compared to studies of white collar and mixed occupation 

workers, 𝑟 ̅ = .41, Q = 6.14, p = .01. No differences were found in the effect size estimate 

between studies of blue collar, 𝑟 ̅ = .58, and nursing/healthcare samples, 𝑟 ̅ = .58, Q = .00, 

p = .99. Similarly, there was no difference when comparing the effect sizes from studies 

of white collar, 𝑟 ̅ = .37 and mixed occupation samples, 𝑟 ̅ = .41, Q = .09, p = .77. The 

mean age of the sample was also found to be a marginally significant moderator of the 

relationship between general health and WA. In studies that consisted of younger workers 

the relationship between general health and WA was stronger than in studies where the 

sample consisted of older workers, b = -.01, Z = 1.74, p = .08 (H20; see Table 4). 

 Physical health (Hypothesis 8b). A total of 15 studies investigated physical health 

in relation to WA. There was a positive relationship between physical health and WA, 

which supports hypothesis 8b, 𝑟 ̅ = .45, 95% CI [.28, .59]. The test of heterogeneity 

indicated that there may be moderators to this relationship, Q = 1,857.57, p < .01, I2 = 
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99.25. The relationship between physical health and WA was not moderated by the WA 

measure, Q = .04, p = .85 (RQ1; see Table 2), the occupation of the participants, Q = .14, 

p = .99 (H19; see Table 3), or the mean age of the sample, b = .00, Z = .03, p = .98 (H20; 

see Table 4). 

 Mental health (Hypothesis 8c). Thirty-five studies assessed mental health in 

relation to WA. The estimated relationship between mental health and WA was positive, 

and supported hypothesis 8c, 𝑟 ̅ = .42, 95% CI [.34, .49]. The test for heterogeneity of the 

effect sizes suggested that there may be moderators to this relationship, Q = 4,308.30, p < 

.01, I2 =99.21. Despite the heterogeneity test suggesting there may be moderators to this 

relationship, the relationship between mental health and WA was not moderated by the 

WA measure being used, Q = .04, p = .84 (RQ1; see Table 2), the occupation of the 

sample, Q = 2.44, p = .49 (H19; see Table 3), or the mean age of the sample, b = .01, Z = 

.72, p = .47, (H20; see Table 20). 

 BMI (Hypothesis 9a). A total of 26 studies were analyzed that assessed BMI and 

WA. Hypothesis 9a was supported, and BMI was negatively related to WA, 𝑟 ̅ = -.14, 

95% CI [-.17, -.10]. The test for heterogeneity among the effect size estimates indicated 

that there may be moderators to this relationship, Q = 105.96, p < .01, I2 = 76.41, (see 

Table 1). There was a marginally significant difference in the strength of the relationship 

between BMI and WA when comparing studies that use the WAI to those that used a 

perceived measure of WA. When using the WAI, the relationship between WA and BMI 

was stronger (𝑟 ̅ = -.16) than the strength of the relationship when using perceived 

measures of WA (𝑟 ̅ = -.10), Q = 2.31, p = .13 (RQ1; see Table 2). The relationship 
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between BMI and WA was not moderated by the occupation of the sample, Q = .46, p = 

.93 (H19; see Table 3), or the mean age of the sample, b = .002, Z = .77, p =.44 (H20; see 

Table 4).  

 Pain (Hypothesis 9b). Twenty-six studies assessed individuals’ perception of pain 

and WA. In support of hypothesis 9b, individuals’ perception of pain was negatively 

related to WA, 𝑟 ̅ = -.40, 95% CI [-.45, -.34]. The tests for heterogeneity among the effect 

size estimates indicated that there could be moderators to this relationship, Q = 258.00, p 

< .01, I2 = 90.31 (see Table 1). The relationship between pain and WA differed based on 

the WA measure used, such that in studies that used the WAI the relationship between 

WA and pain was stronger, 𝑟 ̅ = -.43 compared to studies where perceived measures of 

WA were used, 𝑟 ̅ = -.32, Q = 4.62, p = .03 (RQ1; see Table 2). The relationship between 

pain and WA was not moderated by the occupation of the sample, Q = .98, p = .81 (H19; 

see Table 3), or the mean age of the sample, b = .003, Z = .48, p = .63 (H20; see Table 4). 

 Musculoskeletal disease (Hypothesis 9c). Nine studies assessed MSD and WA. 

The relationship between MSD and WA was negative, which supports hypothesis 9c, 𝑟 ̅ = 

-.23, 95% CI [-.30, -.16]. Tests of the heterogeneity among effect size estimates indicated 

that there may be moderators to this relationship, Q = 135.16, p < .01, I2 = 94.08 (see 

Table 1). There was a significant difference in the strength of association between MSD 

and WA based on the WA measure used, such that in studies that used the WAI the 

relationship between MSD and WA was stronger, 𝑟 ̅ = -.34, than in studies that used 

perceived measures of WA, 𝑟 ̅ = -.19, Q = 3.95, p = .047 (RQ1; see Table 2). Occupation 

was a moderator of the relationship between MSD and WA. Among blue collar workers, 
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the relationship between MSD and WA was weaker, 𝑟 ̅ = -.09 compared to studies that 

consisted of workers in white collar, nursing/healthcare, or mixed occupation (𝑟 ̅ = -.23 to 

-.31), Q = 16.27, p = .01. Orthogonal post-hoc contrasts were conducted to better 

understand this effect. Among studies that sampled blue collar workers, the relationship 

between MSD and WA was weaker, 𝑟 ̅ = -.09 compared to studies that samples from 

nursing/healthcare, white collar, and mixed occupation groups, 𝑟 ̅ = -.28, Q = 13.60, p < 

.01. No differences were found when comparing studies of nursing/healthcare workers 𝑟 ̅ 

= -.29 to studies of white collar and mixed occupation groups, 𝑟 ̅ = -.28, Q = .02, p = .89. 

Similarly, no differences were found when comparing studies of white collar workers to 

mixed occupation studies, 𝑟 ̅ = -.31, Q = 1.70, p =.19. The strength of the relationship 

between MSD and WA also differed based on the mean age of the sample. Among 

studies that consisted of younger workers, the relationship between MSD and WA was 

stronger, compared to the relationship between MSD and WA in studies consisting of 

older workers, b = .02, Z =2.14, p = .03, R2 = .35 (H20; see Table 4). 

Health Behaviors (Hypotheses 10-11) 

 Smoking (Hypothesis 10a). A total of 22 studies were analyzed that assessed 

smoking and WA. Smoking was negatively related to WA, which supported hypothesis 

10a, 𝑟 ̅ = -.09, 95% CI [-.12, -.05]. Tests of the heterogeneity of the effect size estimates 

suggested that there could be moderators to this relationship. Q = 58.43, p < .01, I2 = 

58.43 (see Table 1). Although the heterogeneity estimate suggested there could be 

moderators to this relationship, there was no evidence that the WA measure, Q = .94, p = 
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.33 (RQ1; see Table 2), the occupation of the sample, Q = 2.69, p = .44 (H19; see Table 

3), or the mean age of the sample, b = .002, Z = .93, p = .35 (H20; see Table 4).  

 Alcohol consumption (Hypothesis 10b). Thirteen studies assessed the relationship 

between alcohol consumption and WA. Contrary to hypothesis 10b, alcohol consumption 

was not related to WA (𝑟 ̅ = -.01, 95%CI= -.05, .03). Tests of the heterogeneity of the 

effect sizes did suggest this relationship may be moderated by other factors, Q = 40.88, p 

< .01, I2 = 70.65 (see Table 1). The relationship between alcohol consumption and WA 

was not moderated by the WA measure, Q = .35, p = .55 (RQ1; see Table 2), by the 

occupation of the sample, Q = .63, p = .89 (H19; see Table 3), or by the age of the 

sample, b = -.004, Z = -1.09, p = .28 (H20; see Table 4). 

 Physical activity (Hypothesis 11). A total of 25 studies were included in the meta-

analysis that assessed physical activity and WA. In support of hypothesis 11, physical 

activity was positively linked to WA, 𝑟 ̅ = .15, 95% CI [.11, .18]. The test for 

heterogeneity suggested there could be moderators to this relationship, Q = 64.15, p < 

.01, I2 = 62.59 (see Table 1). Despite the heterogeneity of the effect sizes, the moderators 

assessed in this study, the WA measure, Q = 1.21, p = .27 (RQ1; see Table2), the 

occupation of the sample, Q = 3.59, p = .31 (H19; see Table 3), and the age of the 

sample, b = .001, Z = .33, p =.74 (H20; see Table 4), did not moderate this relationship. 

Age (Hypothesis 12) 

 Age (Hypothesis 12). A total of 94 studies investigated the relationship between 

age and WA. The findings supported hypothesis 12, and showed that age and WA were 

negatively related 𝑟 ̅ = -13, 95% CI [-.15, -.11] (see Table 1). The test for heterogeneity 
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in these effect size estimates suggested that there were moderators to this relationship, Q 

= 1,533.45, p < .01, I2 = 93.94 (see Table 1). The WA measure showed a marginal 

moderating effect on this relationship, such that in studies where the full WAI was used 

the relationship between age and WA was 𝑟 ̅ = -.14, whereas in studies that used 

perceived measures of WA, the relationship between age and WA was 𝑟 ̅ = .11, Q = 1.82, 

p = .18 (RQ1; see Table 2). The relationship between age and WA did not differ based on 

the sample’s occupation, Q = 2.42, p = .49, or the mean age of the sample, b = .00, Z = -

.03, p = .98. 

Job Outcomes (Hypotheses 13-14) 

 Job satisfaction (Hypothesis 13). In total, ten studies investigated the link between 

WA and job satisfaction. In support of hypotheses 13, WA was positively related to job 

satisfaction, 𝑟 ̅ = .23, 95% CI [.20, .26] (see Table 1). The test of heterogeneity suggested 

there unlikely to be moderators to this relationship, Q = 13.09, p = .16 I2 = 31.22 (see 

Table 1). Despite the homogeneity among the effect size estimates, the planned 

moderator analyses were conducted to answer the research question, and test the 

proposed hypotheses. There was a marginally significant moderating effect of the WA 

measure on the relationship between WA and job satisfaction, such that for studies that 

used the WAI the relationship between WA and job satisfaction was weaker 𝑟 ̅ = .21 

compared to studies that used perceived measures of WA, 𝑟 ̅ = .24  Q = 3.01, p = .08 

(RQ1; see Table 2). The majority of studies (8 of the 10) that assessed the relationship 

between WA and job satisfaction included mixed samples of workers, thus comparisons 

across occupation types were not able to be estimated. The relationship between job 
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satisfaction and WA was not moderated by the age of the sample, b = -.001, Z = -.23, p = 

.81 (H20; see Table 4). 

 Self-rated job performance (Hypothesis 14). Four studies assessed WA and self-

rated job performance. In support of hypothesis 14, the relationship between WA and 

self-rated job performance was positive 𝑟 ̅ = .19, 95% CI [.13, .25]. Test of heterogeneity 

suggested that it was unlikely that there were moderators to this relationship, Q = 3.23, p 

= .36, I2 = 7.21 (see Table 1). The type of WA measure used showed a slight (non-

significant) moderating effect on the relationship between WA and self-rated job 

performance, such that studies that used perceived measures of WA showed a slightly 

stronger relationship between WA and self-rated job performance 𝑟 ̅ = .23 compared to 

studies that used the WAI, 𝑟 ̅ = .19, Q = 1.99, p = .16 There were not enough studies 

within a given occupation to assess occupation as a moderator of the WA and job 

performance relationship. The link between job performance and WA was not moderated 

by the mean age of the sample b = -.003, Z = -1.02, p = .31 (H20; see Table 4). 

Strain Outcomes (Hypothesis 15)  

 Burnout (Hypothesis 15). Seven studies assessed burnout and WA. In support of 

hypothesis 15, burnout was negatively related to WA,  𝑟 ̅ = -.47, 95% CI [-.55, -.40]. The 

test of heterogeneity suggested that there may be moderators to this relationship, Q = 

74.31, p < .01, I2 = 91.93 (see Table 1). Although not significant, there did appear to be a 

general trend of differences in the strength of the relationship between burnout and WA 

depending on the WA measure being used. In studies that used the WAI, the relationship 

between burnout and WA was 𝑟 ̅ = -.53 whereas in studies that used perceived measures 
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of WA, the relationship between burnout and WA was 𝑟 ̅ = -.43, Q = 2.33 p = .13 (RQ1; 

see Table 2). The occupation of the sample did not moderate the relationship between 

burnout and WA, Q = .01, p = .94 (H19; see Table 3). There was a marginally significant 

moderating effect of the sample age on the relationship between burnout and WA. In 

studies consisting of younger workers, the relationship between WA and burnout was 

stronger compared to studies consisting of older workers, b = .06, Z = 1.46, p = .15, R2 = 

.65 (H20; see Table 4). 

Exit Behaviors (Hypotheses 16-18) 

 Absenteeism (Hypothesis 16). Nine studies assessed absenteeism and WA. In 

support of hypothesis 16, the relationship between absenteeism and WA was negative 𝑟 ̅ 

= -.17, 95% CI [-.25, -.14]. The test for heterogeneity suggested there could be 

moderators to this relationship, Q = 656.25, p < .01, I2 =85.78 (see Table 1). There was a 

marginally significant moderating effect for the type of WA measure on the relationship 

between absenteeism and WA, such that in studies that used the WAI the relationship 

between WA and absenteeism was stronger, 𝑟 ̅ = -.53, than in studies where perceived 

measures of WA were used, 𝑟 ̅ = -.43, Q = 2.33, p = .13 (RQ1; see Table 2). The majority 

of studies that assessed WA and absenteeism consisted of mixed occupational groups (7 

of the 9 studies) and thus, the moderating effect of occupation on the relationship 

between absenteeism and WA was not assessed. There was a marginally significant 

moderating effect of the mean sample age on the relationship between WA and 

absenteeism, such that in studies consisting of younger workers the relationship between 
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absenteeism and WA as stronger compared to studies that consisted of older workers, b = 

.01, Z = 1.38, p = .17, R2 = .00 (H20; see Table 4). 

 Disability (Hypothesis 17). In total, seven studies investigated the relationship 

between WA and future disability status. In support of hypothesis 17, WA was negatively 

related to disability status, such that higher levels of WA predict lower levels of disability 

in the future, 𝑟 ̅ = -.28, 95% CI [-.37, -.18] (see Table 1). The test of heterogeneity 

suggested that there may be moderators to this relationship, Q = 40.75, p < .01, I2 = 85.28 

(see Table 1). The strength of the relationship between disability and WA depended on 

the type of WA measure being used. In studies that used the WAI, the relationship 

between WA and disability was stronger (𝑟 ̅ = -.42), whereas in studies that used 

measures of perceived WA the relationship between WA and disability was (𝑟 ̅ = -.23), Q 

= 5.67, p = .02 (RQ1; see Table 3). The occupation of the sample did not moderate the 

relationship between WA and future disability status, Q = 1.10, p = .58 (H19; see Table 

3). The strength of the relationship between WA and disability was moderated by the age 

of the sample. In studies that consisted of older workers, WA was less predictive of 

disability status than it was in studies that consisted of younger samples of workers, b = 

.02, Z = 3.10, p < .01, R2 = .81 (H20; see Table 4). 

 Retirement intentions (Hypothesis 18a). Five studies were included that estimated 

the strength of the relationship between WA and retirement intentions. WA was 

negatively related to retirement intentions, which supports hypothesis 18a, 𝑟 ̅ = -.36, 95% 

CI [-.55, -.12], and tests of the heterogeneity of the effect size estimates suggested that 

there may be moderators to this relationship, Q = 431.20, p < .01, I2 = 99.07 (see Table 
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1). The  WA measure as a moderator of the WA to retirement intentions relationship, 

such that, when measured using the WAI retirement intentions were strongly related to 

WA 𝑟 ̅ =  -.56, however when perceived measures of WA were used WA was weakly 

related to retirement intentions,  𝑟 ̅ = -.20, Q = 9.48, p < .01 (RQ1; see Table 2). There 

were not enough studies from specific occupational groups to test occupation as a 

moderator to this relationship. The age of the sample was not a statistically significant 

moderator of the relationship between retirement intentions and WA, however there was 

a slight general trend suggesting that WA might be more strongly related to retirement 

intentions in studies consisting of younger workers rather than older samples of workers, 

b = .15, Z = 1.39, p = .16 (H20; see Table 4). 

 Retirement (Hypothesis 18b). Four studies were identified that investigated the 

strength of association between WA and retirement. In support of hypothesis 18b, WA 

was negatively related to retirement, 𝑟 ̅ = -.19, 95% CI [-.25, -.11]. The test for 

heterogeneity among the effect sizes suggested that there might be moderators to this 

relationship, Q = 16.10, p < .01, I2 = 81.37 (see Table 1). The type of WA measure did 

moderate the relationship between WA and retirement. In studies that used the WAI the 

relationship between WA and retirement was stronger, 𝑟 ̅ = -.32 compared to studies used 

perceived measures of WA, 𝑟 ̅ = -.14, Q = 5.27, p = .02. Given the limited number of 

studies, occupation was not able to be tested as a moderator to the relationship between 

WA and retirement, however ostensibly the effect sizes did vary among occupations from 

𝑟 ̅ = -.16 to 𝑟 ̅ = -.37 between studies of white collar, blue collar, and mixed occupation 
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groups (H19; see Table 3). Age did not moderate the relationship between WA and 

retirement, b = -.01, Z = -.48, p =.63 (H20; see Table 4).  

Moderators 

 WA Measure (Research question 1). The results indicate that the measure used to 

assess WA does influence the relationships between WA and some, but not all of its 

correlates (see Table 2). The type of WA measure moderated the relationships between 

WA and pain, MSD status, future disability status, retirement intentions, and actual 

retirement. Additionally, there was a marginal moderating effect of the type of WA 

measure on the relationships between WA and coworker support, BMI, age, job 

satisfaction, and burnout. However in all other cases, there was insufficient evidence to 

suggest that the relationship between WA and its correlates was moderated by the WA 

measure being used. In each of these moderations except job satisfaction and job 

performance, the WAI was more strongly associated with the correlate of interest 

compared to perceived measures of WA. Based on these findings, I found partial support 

for the type of WA measure moderating the relationships between WA and its correlates. 

 Occupation (Hypothesis 19). The occupation that a study sampled from moderated 

the relationship between WA and the following constructs: physical job demands, job 

control, and MSD status, Additionally, there was a marginal moderating effect on the 

relationships between WA and perceptions of injustice, core self-evaluations, and general 

health. In the majority of cases, the relationships between WA and its correlates was 

weaker for studies of blue collar workers compared to studies of other occupation groups. 

Unfortunately, in several instances there were an insufficient number of available studies 
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to fully examine occupation as a moderator in this study. Based on these findings, partial 

support was found for Hypothesis 19, that occupation moderates the relationships 

between WA and its correlates. Age (Hypothesis 20). Hypothesis 20, that age 

would moderate the relationships between WA and its correlates, such that the 

relationships would be stronger for older workers was generally not supported. However, 

there was support for age as a moderator. The key difference being that in many cases 

WA was most strongly related to its correlates in younger samples rather than older 

samples. Age moderated the relationships between WA and physical demands, job 

control, and future disability status. Additionally, there was a marginal moderating effect 

of the study sample age on general health, burnout, absenteeism, and retirement 

intentions. In the majority cases, WA was more predictive of the correlate of interest 

among younger rather than older samples of workers. However, in other cases (e.g., job 

control) the relationship between the correlate and WA was stronger for older workers. 

Based on these findings, my hypothesis was generally unsupported, however age was still 

found to be a moderator of some relationships between WA and its correlates.  
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Discussion 

 In support of the proposed hypotheses and theoretical arguments, the results of this 

study indicate that WA is related to a variety of occupational and individual antecedents 

and outcomes. In line with the hypotheses made based on the JD-R framework, WA was 

negatively related to job demands and positively related to both job and personal 

resources across each demand and resource type assessed in this meta-analysis. These 

findings imply that occupational factors, which may be under the control of the employer 

and perhaps even the employee (e.g., increasing job resources), may play a crucial role in 

maintaining high levels of WA.  

 Interestingly, the relationships between health-oriented behaviors and WA were 

weaker than the relationships between WA and occupational factors (e.g., job demands 

and resources). This suggests that occupational factors are at least equally important to 

the development of WA as personal behaviors, and perhaps more important. This finding 

supports the use of future workplace interventions aimed at promoting WA. Given the 

identified relationship between WA and exit from the workforce (e.g., disability, 

retirement), results also suggest that WA may be a key mechanism in extending working 

careers and retaining older workers. Although statistical tests used in this meta-analysis 

do not allow for causal inference, many studies were longitudinal in nature and suggest a 

temporal development of WA through job resources (e.g., job control, supervisor 

support) and personal resources (e.g., self-efficacy, individual health). 

 Although the conceptual model (see Appendix A) suggests a temporal component 

in the relationships between WA, its antecedents, and its outcomes, the relationships 
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tested in this study consist of both cross-sectional and longitudinal data. However, the 

majority of studies conceptualized the correlates of WA in a similar manner as I have 

presented them in this study. For example, when studied in a longitudinal manner, the 

existing research generally views job demands and resources as antecedents to WA, and 

thus these demands and resources are measured at Time 1, whereas WA is measured at 

Time 1 and Time 2 in order to assess changes in WA (e.g., Airila et al., 2014; McGonagle 

et al., 2015). Accordingly, when assessing disability and retirement, WA was always 

assessed prior to disability or retirement status. Thus, although I am unable to infer 

causality based on the results of the present study, there is both theoretical and empirical 

evidence suggesting that these relationships are associated in the temporal manner I have 

discussed here. 

 Although most of the hypotheses were supported, there were some additional 

unsupported or partially support hypotheses. In terms of the direct hypothesized 

relationships, the only estimated effect size that was not significant was alcohol 

consumption. Alcohol use is complex in that it is associated with both positive and 

negative health and wellbeing outcomes. It may be that binge drinking and excessive 

alcohol consumption lead to lower levels of WA, whereas a moderate amount of alcohol 

does not have the same negative effects – or may even be beneficial. Unfortunately this 

level of detail regarding the alcohol consumption was not available in the present 

analysis. Future studies should test for these more nuanced relationships, or perhaps even 

curvilinear relationships. 
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 In general, the health-related correlates were most strongly associated with WA. 

This is not surprising in that the WAI includes objective indicators of health. However, it 

is important to also note that these health measures explain at most 25% of the variance 

in WA. Thus, WA should not be viewed simply as a proxy for health, but rather as a 

more complete picture of a worker’s functional capacities (mental and physical ability), 

health, and the environmental factors associated with workers’ ability to meet the 

demands of their job. This also points to the potential for employer-based programs that 

support the health and well-being of employees as being critical for the maintenance and 

promotion of WA.  

 Some initial efforts to promote well-being, and specifically WA, have been made 

using workplace based interventions, and this study can help to inform future intervention 

efforts. Müller and colleagues (2016) introduced an intervention based on selection, 

optimization, and compensation theory and found significant improvements in mental 

health and well-being, but did not find increases in WA from baseline to follow-up 

(Müller, Heiden, Herbig, Poppe, & Angerer, 2016). In a similar vein, findings from 

Ahlstrom and colleagues (2013) parallel some of the findings in the present study. They 

found that when a workplace rehabilitation program had supportive social structures (e.g., 

job control, social support, high-quality leadership) WA increased over time more than 

when individuals were provided with a rehabilitation program but did not receive the 

same supportive social structures. These findings in conjunction with the findings of the 

present study support the use of organization-based interventions and demonstrate the 

importance of the social context in organizations. 
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Moderators 

  In line with the proposed research question and hypotheses, the influence of the 

moderators (type of WA measure, occupation, and sample age) were assessed for each 

relationship between WA and its correlates. The Q-statistic suggested the presence of 

moderators for many of these main effects, although the hypothesized moderators were 

not fully supported. This suggests there may be additional moderating variables which 

were untested in the present study. 

 WA measure. The type of WA measure moderated the relationship between WA 

and some of its correlates (e.g., disability, retirement). Specifically, the WAI was more 

strongly related to long-term outcomes (e.g., disability, retirement) and specific health 

indicators (e.g., pain, MSD) compared to perceived measures of WA. Thus, when studied 

in a health context, where the focus of the research is influencing health, or long-term job 

outcomes (e.g., retirement and disability), the WAI seems to offer the benefit of being 

more strongly correlated with other constructs of interest. However, in the majority of 

cases (14 of the 25 correlates assessed) there was no statistical difference (or marginally 

significant difference) in the strength of the relationship between WA and its correlates 

based on the WA measure. The WA measure did not moderate the relationship between 

WA and any of the job demand or health behavior constructs. Furthermore, the WA 

measure only moderated the relationship between WA and one of the job resources 

(coworker support) and did not moderate the relationship between WA and absenteeism. 

Thus, in the context of the workplace and a focus on job resources and demands, as well 

as more immediate outcomes (e.g., job performance, absenteeism) there appears to be no 
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benefit to using the full WAI, and instead perceived WA appears to be an adequate 

alternative. 

 Occupation. Occupation moderated the relationships between WA and some of its 

correlates (e.g., physical job demands). However, in the majority of cases, there were 

either no differences in the relationship between WA and the correlate of interest based 

on occupation, or there was an insufficient number of studies conducted with specific 

occupation groups to test this moderation. Interestingly, it seemed that in some cases the 

findings were counterintuitive. For example, for blue collar workers the relationship 

between physical job demands and WA was weaker compared to the relationship 

between physical demands and WA for other occupations. This may be due in part to 

range restriction in physically demanding, blue collar occupations, or that blue collar 

workers unable to meet the physical demands of the job transition out of the field more 

quickly. Another important note is that these analyses were more tenuous than the other 

moderator analyses due to the large proportion of samples that included mixed groups of 

workers as opposed to workers from a specific occupation.  

 Sample age. Interestingly, for many constructs, WA was more strongly associated 

with the antecedent or outcome for younger rather than older workers. Although this was 

counter to my initial hypothesis, there appears to be a reasonable explanation to these 

findings. For younger workers dealing with significant health problems, the effects of 

these health problem may seem more atypical and be a greater detriment to their 

perceived ability to meet the job demands. On the other hand, older workers may have 

either already exited the workforce due to those health conditions, or developed better 
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methods for dealing with their health conditions. Additionally, for older workers they 

may view these health problems as a more natural part of life and not feel the same 

stigmatization that a younger worker with a chronic health problem may feel.  

Future Research Paths 

 Although WA has been studied in a diverse range of contexts, this study helped to 

identify areas where little research on WA has been conducted. The two primary areas in 

which there was a substantial lack of research was in the interplay between work and 

family (e.g., work family conflict) and psychosocial job resources. While supervisor 

support and to some extent supervisor relations has been studied, and shown to positively 

influence WA, other job resources such as task significance and task variety have only 

been studied in a limited capacity.  

 Another area not discussed in the extant WA literature is how age-related 

stereotyping, age diversity climate, and perceptions of age-related discrimination may 

influence WA. As the population continues to age, these stereotypes and the general 

treatment of older workers may play a large role in shaping individuals’ perceptions of 

their ability to continue meeting the demands of their job. These underexplored areas are 

promising future research directions given the utility of WA in predicting a variety of job 

outcomes, and the finding that WA is negatively related to age itself.  

Contributions 

 The results of this study help to inform the WA literature in a number of ways. 

First, this study compiles and synthesizes the existing literature on WA in a quantitative 

manner and embedded this synthesis in a robust theoretical framework. This is an 
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important step for increasing the understanding and utility of WA given that the literature 

is currently fragmented among several disciplines. As evidence of the current 

fragmentation, slightly over half of the included studies were from medical journals 

(PubMed), whereas fewer than half of the studies were from non-medical journals 

(PsycINFO), after eliminating overlapping studies. Thus, the integration of these two 

literatures was needed in order to better understand the nomological network of WA, and 

work towards integrating the extant literature. Drawing on literature across a broad range 

of disciplines improves our understanding of how WA is related to a variety of 

antecedents and outcomes, but this only aides in our understanding of a construct if the 

literatures are integrated and summarized, which they had not been to this point.  

 Second, this study identifies the average effect sizes found between WA and a 

number of antecedents and outcomes. Several studies that investigated WA have included 

relatively large sample sizes, however this has also led to many relationships being 

identified as statistically significant even though the magnitude of these effects may be 

quiet small. Identifying the strength of these associations is critically important because it 

will inform researchers and practitioners about which factors most strongly influence WA 

and what outcomes are most strongly influenced by WA. This may be particularly useful 

for developing interventions aimed at promoting WA and retaining older workers. 

 Third, this study has identified gaps in the existing literature and constructs that 

future studies should investigate in relation to WA. Although recent calls for more studies 

investigating psychosocial factors and WA have been made (e.g., Feldt et al., 2009; 

Ilmarinen, 2009) this study helps to identify specifically which factors have and have not 
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been sufficiently studied in relation to WA. As mentioned earlier, the domains of work-

family balance, a broader array of job resources, discrimination (including age-related 

discrimination), and a broader range of supervisor behaviors and leadership styles all 

represent potentially fruitful areas of future research and gaps in the existing literature.  

 Fourth, this study examined potential moderators of the relationships between WA 

and its correlates. This helps to determine for whom each of the antecedents to WA are 

most influential and for whom WA is most predictive of the outcomes included in this 

study. This study found that for many of long term outcomes (e.g., retirement, disability), 

it may be useful to prioritize using the full WAI because studies using the WAI found a 

stronger relationship between WA and those outcomes. In addition, this study found that 

for the majority of the relationships assessed in this meta-analysis, the relationship with 

WA was relatively stable (e.g., health, job resources). As more primary studies are 

conducted, additional moderators such as country of origin can be assessed in this same 

framework to provide a more accurate picture of the development and maintenance of 

WA.  

 Fifth, although the United States is facing a demographic shift to an older 

workforce, IO/OB researchers in the United States have been slower than those in other 

countries to adopt research efforts to better understand effective methods and policies for 

meeting the challenges of an aging workforce. Although that trend has begun to shift with 

some recent large scale studies (e.g., McGonagle et al., 2015) on these topics, these topics 

have been given more attention by researchers outside of North America. Given that WA 

has been linked to important health and workplace outcomes, future studies investigating 
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the challenges of an aging workforce or exit from the workforce should consider 

including WA in their study design. The increased use of WA in recent publications from 

the United States (e.g., McGonagle et al., 2015) suggest that researchers in the United 

States are beginning to consider WA in research on the challenges of an aging workforce. 

However, the integration of WA into the IO and OB literatures and the study of WA in 

the United States is still relatively new and can clearly be more thoroughly developed. 

Due to the extensive use of the WA construct internationally, I believe that future 

research endeavors, particularly those focused on exit from the workforce and the 

challenges of an aging workforce, should consider incorporating WA in some manner. 

 Finally, this study helps to identify potential mechanisms for the target of 

interventions aimed at retaining older workers and extending working careers (e.g., 

increased job control, reduction in perceptions of injustice). Given the identified 

relationship between WA and exit from the workforce, it is important for researchers 

developing interventions to know which factors influence WA and thus which factors 

may directly or indirectly influence exit from the workforce. This aligns with the original 

intent of the construct of WA, meeting the challenges of an aging workforce, and does so 

in a holistic manner that includes constructs across a variety of disciplines. One of the 

key advantages to this approach is that it also provides information about which 

antecedents and outcomes are most strongly related to WA in specific occupation and age 

groups. Furthermore, the findings of this study can help inform researchers developing 

WA interventions as to which WA measure is most appropriate given their study design, 

and antecedents/outcomes of interest. 
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Limitations 

 Although this study has many strengths, there are also some limitations. The most 

important limitation is the relatively small number of available studies that assessed 

certain correlates of WA. Although there were several constructs with at least 10 studies 

available, there were only a few available studies that investigated some of the most 

important outcomes for organizations (e.g., actual retirement and job performance). This 

issue should be addressed by both additional primary studies, and more comprehensive 

reporting in journal articles to help facilitate meta-analytic efforts. Due to these limiting 

factors, assessing moderators of the estimated effect sizes was not possible for certain 

correlates of WA. Although there were some limitations due to the number of available 

studies, I was able to assess the relationships between WA and 25 of its correlates, thus 

establishing a solid starting point and foundation for the nomological network of WA.  

 A second limitation of this study is that the moderator of occupation in many cases 

had a large number of mixed employee groups, that is, samples where employees were in 

many occupations. This is due in part to the nature of how WA has been studied, and that 

there have been several longitudinal and nationally representative samples drawn by 

researchers. These studies yield more heterogeneous samples which allow the primary 

study to be more generalizable but diminish the ability our ability to compare the 

nomological network of WA across specific occupations. This may be particularly useful 

in safety-sensitive occupations and occupations where individuals are tasked with high 

levels of job demands. Although this did not allow for some moderator analyses by 

occupation, the mixed samples were heterogeneous and thus, the overall effect sizes 
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between WA and the correlate of interest likely carry over to some degree in the vast 

majority of occupations. Additionally, the moderator of occupation was assessed and 

found to be important for several of the direct effects (e.g., job control). Thus, although it 

could have been a more fruitful set of analyses, there were important findings from these 

analyses that contribute to the existing literature. 

 A third limitation of the present study is the potential for the “file drawer” 

problem. That is, there were no checks for publication bias in the present study. Future 

research should address this through two methods. First, future research should solicit 

unpublished work from researchers to better assess the potential for publication bias 

directly. Second, publication bias could be assessed using a funnel plot with the Egger’s 

test (Egger, Smith, Schneider, & Minder, 1997) or the “trim and fill” method (Duval & 

Tweedie, 2000). Although the potential issue of publication bias will be addressed 

directly in future research, there are also reasons to be confident in the results presented 

in this study. In many of the studies, the relationship between WA and an individual 

correlate included in this meta-analysis was not the focal interest in the research paper. 

Thus, the premise behind the “file drawer” problem, that only studies finding a 

significant effect would be included, may not be as prominent of an issue relative to other 

meta-analyses. For example almost no studies were designed explicitly to assess the 

relationship between age and WA, however we were able to collect enough information 

from 94 studies to meta-analyze the relationship between age and WA.  

 Finally, one of the primary challenges with the existing WA literature is the 

number of studies that seemingly assessed WA and antecedents or outcomes of interest, 
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but only published adjusted or multivariate analyses of the relationship between those 

constructs and WA. Without more uniform reporting standards across the various 

disciplines that study WA, this will likely remain an issue for future meta-analytic efforts 

in regard to WA. In order to overcome some of these issues, we used actual counts, and 

group means when available, to supplement articles that provided effect sizes estimates. 

This effort included a detailed and thorough check in each article, and in many cases did 

allow us to obtain some usable effect sizes estimate even when the focal point of the 

article was a multivariate model.  

Conclusion 

 In sum, the present study has synthesized an existing body of literature which had 

yet to be quantitatively synthesized. Through the use of meta-analysis, this study provides 

estimates of the strength of the relationships between WA and its correlates and has 

identified moderators to these relationships. This study informs the current literature and 

provide a starting point for researchers to develop interventions aimed at promoting and 

maintaining WA and retaining older workers. Furthermore this study provides a clear 

rationale for researchers across disciplines to consider a broader array of factors when 

investigating WA. This study should also serve as a call for researchers in the United 

States and other nations where WA has been less frequently studied to incorporate WA 

into their future studies. Specifically, IO and OB researchers, who as a group have 

incorporated WA in only a handful of studies should make a pointed effort to include this 

construct in future studies related to disability, retirement, and aging. Given the links to 

important health and workplace outcomes and the continually aging workforce, WA 
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appears to be a construct worth considering in future research endeavors, particularly 

those focused on the challenges of an aging workforce and extending working careers. 

Table 1 Meta-Analytic Estimates-Direct Effects
Random Effects Meta-Analytic Estimates of the Relationships between Work Ability and 

its Antecedents and Outcomes 

     95% CI 

Antecedent/Outcome  n k  𝑟 ̅ Lower Upper Q I2

Job Demands 

Physical Job Demands 15,353 24 -.16 -.20 -.12 317.81* 92.76 

Justice Perceptions 11,963 14 -.29 -.38 -.20 271.08* 95.20 

Quantitative Job 

Demands 

18,639 26 -.15 -.20 -.10 378.15* 93.39 

Emotional/Mental 

Demands 

5,060 8 -.17 -.26 -.08 114.28* 93.88 

Job Resources 
Supervisor Support 17,244 20 .21 .17 .25 129.06* 85.28 

Coworker Support 9,432 12 .25 .20 .30 59.23* 81.43 

Job Control 25,592 29 .19 .15 .23 426.11* 93.43 

Personal Resources 

Core Self-Evaluations 4,682 12 .34 .27 .41 52.97* 79.23 

Health 
General Health 33,456 32 .44 .37 .50 6,715.36* 99.54 

Physical Health  10,187 15 .45 .29 .59 1,857.57* 99.25 

Mental Health 29,360 35 .42 .34 .49 4,308.30* 99.21 

BMI 16,595 26 -.14 -.17 -.10 105.96* 76.41 

Pain 12,906 26 -.40 -.45 -.34 258.00* 90.31 

Musculoskeletal 

Disease (MSD) 

7,487 9 -.23 -.30 -.16 135.16* 94.08 

Health Behaviors 
Smoking (Tobacco) 16,890 22 -.09 -.12 -.05 58.43* 64.06 

Alcohol Consumption 13,268 13 -.01 -.05 .03 40.88* 70.65 

Exercise 9,630 25 .15 .11 .18 64.15* 62.59 

Demographics 
Age 81,201 94 -.13 -.15 -.11 1,533.45* 93.94 

Job Outcomes 

Job Satisfaction 14,155 10 .23 .20 .26 13.09 31.22 

Self-Rated Job 

Performance 

11,291 4 .23 .21 .25 3.23 7.21 

Strain Indicator 

Burnout 6,864 7 .47 .55 .40 74.31* 91.93 

Exit Behaviors 

Absenteeism 11,682 9 -.19 -.25 -.14 56.25* 85.78 
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Antecedent/ 

Outcome 

WA 

Measure 

95% CI 

k n 𝑟 ̅ Lower Upper Q 

Job Demands 
Physical Job 

Demands 

WAI 11 6,670 -.17 -.24 -.10 

Perc. WA 13 8,683 -.16 -.22 -.09 .10 

Justice Perceptions WAI 13 6,117 -.32 -.42 -.20 

Perc. WA 2 5,846 -.19 -.43 .08 .80 

Quantitative Job 

Demands 

WAI 12 4,970 -.14 -.22 -.06 

Perc. WA 14 13,669 -.16 -.24 -.09 .23 

Emotional/Mental 

Demands 

WAI 4 1,658 -.25 -.39 -.10 

Perc. WA 4 3,402 -.11 -.26 .04 1.59 

Job Resources 
Supervisor Support WAI 5 3,822 .23 .15 .31 

Perc. WA 15 13,422 .20 .15 .25 .33 

Coworker Support WAI 3 979 .32 .22 .42 

Perc. WA 9 8,453 .23 .17 .29 2.14† 

Job Control WAI 11 6,064 .19 .12 .26 

Perc. WA 19 19,528 .19 .13 .24 .01 

Personal 

Resources 

Table 1 (continued) 

95% CI 

Antecedent/Outcome  n k  𝑟 ̅ Lower Upper Q I2 

Disability 4,006 7 -.28 -.37 -.18 40.75* 85.28 

Retirement Intentions 7,082 5 -.36 -.55 -.12 431.30* 99.07 

Retirement 5,598 4 -.19 -.25 -.11 16.10* 81.37 

Note. All analyses were conducted using random effects models to compute the weighted 

average correlation coefficient ( ̅𝑟). k = the number of samples included (individual 

studies may have multiple samples). Q = Indicates the presence of heterogeneity in effect 

size estimates which suggests moderators may be able to explain some of the variability 

among effect size estimates. I2 indicates the percentage of variance in the effect size 

estimates that is unaccounted for. *Indicates a significant Q statistic at p < .01. 

Table 2 Meta-Analytic Estimates-Moderated by WA Measure
Mixed Effects Meta-Analytic Estimates of the Relationships Between WA and its 

Antecedents and Outcomes (by WA Measure) 
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Table 2 (continued) 

Antecedent/ 

Outcome 

WA 

Measure 

95% CI 

k n 𝑟 ̅ Lower Upper Q 

Core Self-

Evaluations 

WAI 4 809 .38 .27 .48 

Perc. WA 8 3,873 .31 .23 .39 .97 

Health 

General Health WAI 17 13,375 .49 .36 .60 

Perc. WA 15 20,081 .38 .23 .52 1.27 

Physical Health WAI 13 8,548 .44 .28 .58 

Perc. WA 2 1,639 .48 .04 .77 .04 

Mental Health WAI 26 18,071 .42 .33 .51 

Perc. WA 9 11,289 .40 .24 .54 .04 

BMI WAI 17 11,288 -.16 -.21 -.11 

Perc. WA 9 5,307 -.10 -.16 -.05 2.31† 

Pain WAI 18 6,820 -.43 -.49 -.37 

Perc. WA 8 6,086 -.32 -.41 -.23 4.62* 

Musculoskeletal 

Disease 

WAI 3 2,099 -.34 -.46 -.21 

Perc. WA 6 5,388 -.19 -.27 -.10 3.95* 

Health Behaviors 

Smoking 

(Tobacco) 

WAI 13 11,258 -.10 -.14 -.06 

Perc. WA 9 5,632 -.07 -.11 -.02 .94 

Alcohol 

Consumption 

WAI 7 9,098 .003 -.06 .06 

Perc. WA 6 4,170 -.02 -.09 .04 .35 

Physical activity WAI 16 6,024 .13 .08 .18 

Perc. WA 9 3,606 .17 .11 .23 1.21 

Demographics 
Age WAI 62 59,132 -.14 -.17 -.11 

Perc. WA 32 22,069 -.11 -.15 -.07 1.82† 

Job Outcomes 

Job Satisfaction WAI 6 8,701 .21 .18 .23 

Perc. WA 4 5,454 .24 .21 .27 3.01† 
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Table 2 (continued) 

Antecedent/ 

Outcome 

WA 

Measure 

95% CI 

k n 𝑟 ̅ Lower Upper Q 

Self-Rated Job 

Performance 

WAI 2 1,325 .19 .13 .24 

Perc. WA 2 9,966 .23 .21 .25 1.99† 

Strain Indicator 
Burnout WAI 3 1,797 -.53 -.61 -.43 

Perc. WA 4 5,067 -.43 -.51 -.34 2.33† 

Exit Behaviors 
Absenteeism WAI 2 2,899 -.21 -.32 -.10 

Perc. WA 7 8,783 -.19 -.25 -.12 .15 

Disability WAI 2 934 -.42 -.55 -.28 

Perc. WA 5 3,072 -.23 -.31 -.14 5.67* 

Retirement 

Intentions 

WAI 2 1,493 -.56 -.69 -.40 

Perc. WA 3 5,589 -.20 -.36 -.02 9.48* 

Retirement WAI 2 246 -.32 -.44 -.18 

Perc. WA 2 5,352 -.14 -.21 -.06 5.27* 

Note. All analyses were conducted using mixed effects models to compute the 

weighted average correlation ( ̅𝑟). Q = represents the significance test for heterogeneity 

in the effect size estimates between the two subgroups (the full WAI compared to 

perceived WA). k = the number of samples included (individual studies may have 

multiple samples). † indicates a marginally significant effect (p = .05-.20). *indicates a 

significant effect, p <.05. 

Table 3  Meta-Analytic Estimates-Moderated by Occupation
Mixed Effects Meta-Analytic Estimates of the Relationships Between WA and its 

Antecedents and Outcomes (by Occupation) 

95% CI 

Antecedent/Outcome    k n  𝑟 ̅ Lower Upper Q p

Job Demands 

Physical Job Demands 24 15,353 -.16 -.20 -.12 13.49 < .01 

Blue Collar 4 3,740 -.06 -.13 .01 

White Collar 1 1,501 -.08 -.20 .04 

Nurses/Healthcare 5 1,905 -.17 -.24 -.09 

Mixed/Other 14 8,207 -.20 -.24 -.15 
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Table 3 (continued) 

95% CI 

Antecedent/Outcome    k n  𝑟 ̅ Lower Upper Q p 

Justice Perceptions 14 11,963 -.29 -.38 -.20 4.66 .097 

White Collar 1 1,501 -.37 -.57 -.13 

Nurses/Healthcare 4 3,760 -.19 -.30 -.07 

Mixed/Other 9 6,702 -.34 -.42 -.25 

Quantitative Job 

Demands 

26 18,639 -.15 -.20 -.10 4.43 .22 

 Blue Collar 3 1,090 -.12 -.29 .06 

White Collar 2 1,853 .04 -.16 .23 

Nurses/Healthcare 5 2,288 -.21 -.34 -.08 

Mixed/Other 15 13,408 -.21 -.34 -.08 

Mental/Emotional 

Demands 

8 5,060 -.20 -.30 -.09 .98 .61 

Blue Collar 1 351 -.13 -.52 .30 

Nurses/Healthcare 2 2,510 -.11 -.41 .21 

Mixed/Other 5 2,199 -.29 -.48 -.07 

Job Resources 

Supervisor Support 20 17,244 .21 .17 .25 5.16 .16 

Blue Collar 1 1,285 .09 -.07 .25 

White Collar 3 2,666 .28 .19 .37 

Nurses/Healthcare 1 1,225 .15 -.01 .31 

Mixed/Other 14 12,068 .21 .16 .25 

Coworker Support 12 9,432 .25 .20 .30 1.02 .60 

White Collar 1 352 .30 .11 .47 

Nurses/Healthcare 1 509 .32 .14 .48 

Mixed/Other 10 8,571 .24 .18 .30 

Job Control 29 25,592 .19 .15 .23 22.27 <.01 

Blue Collar 4 1,994 .04 -.04 .11 

White Collar 3 2,886 .28 .20 .35 

Nurses/Healthcare 7 2,938 .19 .12 .25 

Mixed/Other 15 17,774 .21 .17 .24 

Personal Resources 
Core Self-Evaluations 12 4,682 .34 .27 .41 4.39 .11 

White Collar 1 352 .51 .34 .65 

Nurses/Healthcare 3 260 .31 .15 .45 

Mixed/Other 8 4,070 .32 .24 .39 
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Table 3 (continued) 

95% CI 

Antecedent/Outcome    k n  𝑟 ̅ Lower Upper Q p 

Health 

General Health 32 33,456 .44 .37 .50 6.28 .10 

Blue Collar 1 196 .58 .26 .79 

White Collar 2 2,697 .37 .12 .58 

Nurses/Healthcare 4 4,900 .58 .45 .70 

Mixed/Other 25 25,663 .41 .34 .47 

Physical Health  15 10,187 .45 .29 .59 .14 .99 

Blue Collar 1 1,036 .53 -.15 .87 

White Collar 2 2,262 .43 -.06 .75 

Nurses/Healthcare 3 2,088 .48 .09 .74 

Mixed/Other 9 4,801 .43 .21 .61 

Mental Health 35 29,360 .42 .34 .49 2.44 .49 

Blue Collar 3 490 .51 .27 .69 

White Collar 3 2,529 .54 .32 .70 

Nurses/Healthcare 8 5,170 .38 .22 .52 

Mixed/Other 21 21,171 .40 .30 .48 

BMI 26 16,595 -.14 -.17 -.10 .46 .93 

Blue Collar 7 3,932 -.12 -.19 -.06 

White Collar 3 1,185 -.13 -.22 -.03 

Nurses/Healthcare 2 618 -.14 -.27 -.02 

Mixed/Other 14 5,252 -.15 -.21 -.10 

Pain 26 12,906 -.40 -.45 -.34 .98 .81 

Blue Collar 4 778 -.41 -.54 -.27 

Mixed/Other 14 8,959 -.39 -.46 -.31 

Nurses/Healthcare 4 1,220 -.35 -.49 -.18 

White Collar 4 1,949 -.44 -.56 -.31 

Musculoskeletal Disease 9 7,487 -.23 -.30 -.16 16.27 .01 

Blue Collar 2 2,363 -.09 -.18 .00 

Mixed 4 3,134 -.31 -.37 -.24 

Nurses/Healthcare 1 515 -.29 -.41 -.16 

White Collar 2 1,475 -.23 -.32 -.13 

Health Behaviors 

Smoking (Tobacco) 22 16,890 -.09 -.12 -.05 2.69 .44 

Blue Collar 8 4,455 -.09 -.15 -.04 

White Collar 3 6,729 -.09 -.18 -.02 
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95% CI 

Antecedent/Outcome    k n  𝑟 ̅ Lower Upper Q p 

Nurses/Healthcare 2 1,090 .00 -.11 .10 

Mixed/Other 9 4,616 -.09 -.14 -.04 

Alcohol Consumption 13 13,268 -.01 -.05 .03 .63 .89 

Blue Collar 5 3,446 -.03 -.10 .06 

White Collar 3 6,595 .02 -.07 .11 

Nurses/Healthcare 1 654 .00 -.17 .17 

Mixed/Other 4 2,573 -.02 -.10 .06 

Physical activity 25 9,630 .15 .11 .18 3.59 .31 

Blue Collar 8 4,498 .12 .06 .18 

White Collar 2 739 .18 .05 .30 

Nurses/Healthcare 3 1,157 .11 .00 .21 

Mixed/Other 12 3,236 .18 .05 .30 

Demographics 

Age 94 81,201 -.13 -.15 -.11 2.42 .49 

Blue Collar 21 7,342 -.11 -.17 -.05 

White Collar 6 3,889 -.17 -.27 -.07 

Nurses/Healthcare 20 22,064 -.10 -.16 -.05 

Mixed/Other 47 47,906 -.14 -.18 -.11 

Job Outcomes 

Job Satisfaction 10 14,155 .23 .20 .26 7.45 .02 

White Collar 1 224 .25 .12 .37 

Nurses/Healthcare 1 7,136 .20 .17 .22 

Mixed/Other 8 6,795 .24 .22 .26 

Self-Rated Job 

Performance 

4 11,291 .23 .21 .25 .09 .76 

Blue Collar 1 309 .24 .13 .35 

Mixed/Other 3 10,982 .22 .20 .25 

Burnout 7 6,864 .47 .55 .40 .01 .94 

Mixed/Other 4 3,814 -.47 -.57 -.36 

Teachers 3 3,050 -.48 -.57 -.37 

Absenteeism 9 11,682 -.19 -.25 -.14 1.59 .45 

Blue Collar 1 119 -.34 -.55 -.10 

White Collar 1 1,036 -.18 -.35 -.01 

Mixed/Other 7 10,527 -.18 -.25 -.12 
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Antecedent/Outcome b   SE   Z     p Q R2 

Job Demands 

Physical Job Demands -.01 .003 -2.02 .04 138.64 .37 

Justice Perceptions .02 .02 1.03 .30 121.00 .13 

Quantitative Job Demands -.001 .01 -.10 .92 231.17 .00 

Mental/Emotional Demands -.003 .006 -.44 .66 72.23 .00 

Job Resources 
Supervisor Support -.002 .004 -.41 .68 55.39 .00 

Coworker Support -.004 .004 -.98 .33 36.15 .00 

Job Control .01 .002 2.22 .03 100.91 .42 

Personal Resources 
Core Self-Evaluations -.001 .01 -.01 .98 32.54 .00 

Health 
General Health -.01 .01 -1.74 .08 2281.85 .00 

Physical Health  .00 .01 .03 .98 759.55 .22 

Table 3 (continued) 

95% CI 

Antecedent/Outcome    k n  𝑟 ̅ Lower Upper Q p 

Disability 7 4,006 -.28 -.37 -.18 1.10 .58 

Blue Collar 3 1,370 -.32 -.45 -.19 

White Collar 2 702 -.27 -.43 -.10 

Mixed/Other 2 1,934 -.21 -.37 -.04 

Retirement Intentions 5 7,082 -.36 -.55 -.12 29.44 < .01 

White Collar 1 1,036 -.71 -.80 -.59 

Nurses/Healthcare 2 1,580 -.21 -.36 -.05 

Mixed/Other 2 4,466 -.26 -.39 -.12 

Retirement 4 5,598 -.19 -.25 -.11 5.78 .056 

Blue Collar 1 126 -.37 -.53 -.18 

White Collar 1 120 -.26 -.44 -.06 

Mixed/Other 2 5,352 -.14 -.22 -.06 

Note. Mixed effect models were used in all analyses. The average effect size is reported 

for all occupation groups, even in cases where k < less than 3. Q statistics are also 

provided for omnibus comparison of heterogeneity among the effect size estimates 

across occupations. Q statistics are provided for reference in all cases, including those 

where there was an insufficient number of studies to properly assess occupation as a 

moderator. Only comparisons where at least two occupation groups had 3 or more 

effect size estimates were assessed and discussed in the results of this paper. 

Table 4 Meta-Regression Estimates-Moderated by Age
Mixed methods Meta-Regression Analyses on Work Ability Moderated by Age 
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Table 4 (continued) 

Antecedent/Outcome b   SE   Z     p Q R2 

Mental Health .005 .01 .72 .47 1631.86 .17 

BMI .002 .003 .77 .44 101.13 .00 

Pain .003 .01 .48 .63 118.74 .00 

Musculoskeletal Disease 

(MSD) 

.02 .01 2.14 .03 82.69 .35 

Health Behaviors 
Smoking (Tobacco) .002 .002 .93 .35 51.81 .01 

Alcohol Consumption -.004 .003 -1.09 .28 25.31 .27 

Physical activity .001 .004 .33 .74 55.00 .00 

Demographics 
Age .00 .002 -.03 .98 1082.62 .00 

Job Outcomes 

Job Satisfaction -.001 .003 -.23 .81 7.32 .00 

Self-Rated Job Performance -.003 .003 -1.02 .31 2.29 .00 

Strain Indicators 

Burnout .06 .04 1.46 .15 8.37 65 

Exit Behaviors 

Absenteeism .01 .004 1.38 .17 23.11 .00 

Disability .02 .06 3.10 < .01 8.64 .81 

Retirement Intentions .15 .11 1.39 .16 47.30 .69 

Retirement -.01 .01 -.48 .63 14.05 .00 

Note. This table shows the results for mixed-effect meta-regression analyses with age 

as the moderator on the relationships between WA and its correlates. This table shows 

the moderating effect of the mean age of the sample on the relationships between WA 

and its correlates. See Appendices D and E for scatterplot diagrams of these results. b = 

unstandardized beta-coefficient, with age centered at 0. 
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Appendix A 

Full Work Ability Index 

Dimension 1: Current work ability compared with lifetime best. 

1.  Assume that your work ability at its best has a value of 10 points. How many 

points   would you give your current work ability?  

(0 means that you cannot currently work at all – 10 work ability at its best) 

 

Dimension 1 scoring: The score for this dimension is out of 10 possible points and is 

simply the number the individual selects (0-10) in response to the question asked. 

 

Dimension 2: Work ability in relation to the demands of the job 

2. How do you rate your current work ability with respect to the physical demands 

of your work? 

Very good...........5 

Rather good........4 

Moderate............3 

Rather poor........2 

Very poor...........1 

3. How do you rate your current work ability with respect to the mental demands 

of your work? 

Very good...........5 

Rather good........4 

Moderate............3 

Rather poor........2  

Very poor...........1 

 

Dimension 2 scoring: Responses for each item correspond to the value listed. The 

scores for each dimension are weighted in proportion to the demands of the 

respondent’s job such that in physically demanding jobs the physical demands score is 

multiplied by 1.5, and the mental demands score is multiplied by .5. On the other hand, 

in mentally demanding positions the mental demands are multiplied by 1.5 and 

physical demands by .5. This scaling produces possible values between 2-10. This 

computed value is the WA score for this dimension. 

 

Dimension 3: Number of current diseases 

In the following list, mark your diseases or injuries. Also indicate whether a physician 

has diagnosed or treated these diseases. 

Injury from accidents 

4. back 

5. Arm/hand 

6. leg/foot 

7. other part of body, where and what kind of injury? 

Musculoskeletal disease 
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8. disorder of the upper back or cervical spine, repeated instances of pain 

9. disorder of the lower back, repeated instances of pain 

10. (sciatica) pain radiating from the back into the leg 

11. Musculoskeletal disorder affecting the limbs (hands, feet), repeated 

instances of pain 

12. rheumatoid arthritis  

13. other musculoskeletal disorder, what? 

Cardiovascular Diseases 

14. hypertension (high blood pressure) 

15. Coronary heart disease, chest pains during exercise (angina pectoris) 

16. coronary thrombosis, myocardial infarction 

17. cardiac insufficiency 

18. other cardiovascular disease, what? 

Respiratory disease 

19. repeated infections of the respiratory tract (also tonsillitis, acute sinusitis, 

acute bronchitis) 

20. chronic bronchitis 

21 chronic sinusitis 

22 bronchial asthma 

23 emphysema 

24 pulmonary tuberculosis 

25 other respiratory disease, what? 

Mental disorder 

26 mental disease or severe mental health problem (for example, severe 

depression, mental disturbance)  

27 slight mental disorder or problem (for example, slight depression, tension, 

anxiety, insomnia) 

Neurological and sensory disease 

28 problems or injury to hearing 

29 visual disease or injury (other than refractive error) 

30 neurological disease (for example stroke, neuralgia, migraine, epilepsy) 

31 other neurological or sensory disease, what? 

Digestive disease  

32 gall stones or disease 

33 liver or pancreatic disease 

34 gastric or duodenal ulcer  

35 gastritis or duodenal irritation 

36 colonic irritation, colitis  

37 other digestive disease, what? 

Genitourinary disease 

38 urinary tract infection 

39 kidney disease 

40 genitals disease (for example fallopian tube infection in women 

or prostatic infection in men) 
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41 Other genitourinary disease, what? 

Skin diseases 

42 allergic rash, eczema 

43 other rash, what? 

44 other skin disease, what? 

Tumor 

45 benign tumor 

46 malignant tumor (cancer), where? 

Endocrine and metabolic diseases  

47 obesity  

48 diabetes 

49 goiter or others thyroid disease 

50 other endocrine or metabolic disease, what? 

Blood diseases 

51 anemia 

52 other blood disorder, what? 

Birth defects 

53 birth defect, what? 

Other disorder or disease  

54 What? 

 

Dimension 3 Scoring: The number of ailments an individual has are summed and 

assigned a score based on the following scoring standards: 

5 or more ailments.......1 

4 ailments ....................2 

3 ailments.....................3 

2 ailments.....................4 

1 ailment.......................5 

no ailments...................7 

 

Dimension 4: Estimated work impairment due to diseases 

55. Is your illness or injury a hindrance to your current job?  

There is no hindrance/I have no diseases.........................................................6 

I am able to do my job, but it causes some symptoms.....................................5 

I must sometimes slow down my work pace or change my work methods.....4 

I must often slow down my work pace or change my work methods..............3 

Because of my disease, I feel I am able to do only part-time work.................2 

In my opinion, I am entirely unable to work....................................................1 

 

Dimension 4 scoring: The score for this dimension is the number listed that 

corresponds to the selected response option. 

 

Dimension 5: Sick leave during the past year (12 months) 
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56. How many whole days have you been off work because of a health problem 

(disease or health care or for examination) during the past year (12 months)? 

None at all...................................5 

At the most 9 days.......................4 

10 - 24 days.................................3 

25 - 99 days.................................2 

100 - 365 days.............................1 

 

Dimension 5 scoring: The score is the number listed that corresponds to the selected 

range of number of sick days taken in the past year. 

 

Dimension 6: Own prognosis of work ability two years from now 

57. Do you believe that – from the standpoint of your health – you will be able to 

do your current job two years from now? 

Unlikely........................1 

Not certain....................4 

Relatively certain.........7 

 

Dimension 6 scoring: The score is the number listed that corresponds to the selected 

response option. 

 

Dimension 7: Mental resources 

58. Have you recently been able to enjoy your regular daily activities? 

Often..........................4 

Rather often...............3 

Sometime...................2 

Rather seldom............1 

Never.........................0 

59. Have you recently been active and alert? 

Often..........................4 

Rather often...............3 

Sometime...................2 

Rather seldom............1 

Never.........................0 

60. Have you recently felt yourself to be full of hope for the future? 

Continuously.............4 

Rather often...............3 

Sometime...................2 

Rather seldom............1 

Never.........................0 

 

Dimension 7 scoring: The response scores are summed to create a 0-12 possible score 

range, then scores from 0-3 are assigned a value of 1, scores from 4-6 are assigned to 
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value of 2, scores from 7-9 are assigned a value of 3, and scores between10-12 are 

assigned a value of 4. 

 

Work Ability Index scale scoring: The sum for each dimension are added up to create 

a score ranging from 7-49. Poor work ability = 7-27, Moderate work ability = 28-36, 

Good work ability = 37-43, and Excellent work ability = 44-49. 
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Appendix B 

Work Ability Index Short Form 

Dimension 1: Current work ability compared with lifetime best. 

1. Assume that your work ability at its best has a value of 10 points. How many 

points   would you give your current work ability?  

(0 means that you cannot currently work at all – 10 work ability at its best) 

 

Dimension 1 scoring: The score for this dimension is out of 10 possible points and is 

the number the individual selects (0-10) in response to the question asked. 

 

Dimension 2: Work ability in relation to the demands of the job 

2. How do you rate your current work ability with respect to the demands of your 

work? 

(Very poor = 2, Very good = 10) 

 

Dimension 2 scoring: The score for this dimension is the number listed that 

corresponds to the selected response option. 

 

Dimension 3: Number of current diseases 

3. Please indicate the number of diagnosed diseases, illnesses or injuries you 

currently have. 

 

Dimension 3 Scoring: The number of ailments an individual has is assigned a score 

based on the following scoring standards: 

5 or more ailments.......1 

4 ailments ....................2 

3 ailments.....................3 

2 ailments.....................4 

1 ailment.......................5 

no ailments...................7 

 

Dimension 4: Estimated work impairment due to diseases 

4. Is your illness or injury a hindrance to your current job?  

There is no hindrance/I have no diseases.........................................................6 

I am able to do my job, but it causes some symptoms.....................................5 

I must sometimes slow down my work pace or change my work methods.....4 

I must often slow down my work pace or change my work methods..............3 

Because of my disease, I feel I am able to do only part-time work.................2 

In my opinion, I am entirely unable to work....................................................1 

 

Dimension 4 scoring: The score for this dimension is the number listed that 

corresponds to the selected response option. 
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Dimension 5: Sick leave during the past year (12 months) 

5. How many whole days have you been off work because of a health problem 

(disease or health care or for examination) during the past year (12 months)? 

None at all...................................5 

At the most 9 days.......................4 

10 - 24 days.................................3 

25 - 99 days.................................2 

100 - 365 days.............................1 

 

Dimension 5 scoring: The score is the number listed that corresponds to the selected 

range of number of sick days taken in the past year. 

 

Dimension 6: Own prognosis of work ability two years from now 

6. Do you believe that – from the standpoint of your health – you will be able to 

do your current job two years from now? 

Unlikely........................1 

Not certain....................4 

Relatively certain.........7 

 

Dimension 6 scoring: The score for this dimension is the number listed that 

corresponds to the selected response option. 

 

Dimension 7: Mental resources 

7. Have you recently been able to enjoy your regular daily activities, been active 

and alert, and felt full of hope for the future? 

Often..........................4 

Rather often...............3 

Sometime...................2 

Rather seldom............1 

Never.........................0 

Dimension 7 scoring: The score for this dimension is the number listed that 

corresponds to the selected response option. 

 

Work Ability Index scale scoring: The sum for each dimension are added up to create 

a score ranging from 7-49. Poor work ability = 7-27, Moderate work ability = 28-36, 

Good work ability = 37-43, and Excellent work ability = 44-49. 
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Appendix C 

Theoretical Model of the Antecedents and Outcomes of Work Ability 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. This model depicts the anticipated antecedents and outcomes of work ability. 
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behaviors (H10-H11) 

Demographic Factors 

 Age (H12) 

 Gender (Untested) 

 Occupation (Untested) 

Work Ability 
Exit related behaviors 

and attitudes 

 Absenteeism (H16) 

 Sick leave 

(Untested) 

 Disability (H17) 

 Retirement 

intentions (H18a) 

 Retirement (H18b) 

Strain indicator 

 Burnout (H15) 

 

Job Attitudes 

 Job satisfaction (H13) 

Job Performance 

 Self-rated job 

Performance (H14) 

 

Moderators 

 Work ability measure 

(RQ1) 

 Occupation (H19) 

 Sample age (H20) 
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Meta-Regression of Physical Demands on Age
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Note. This scatterplot shows the moderating effect of the mean age of the sample on the 

relationship between job control and work ability. 
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Meta-Regression of Job Control on Age

Age (In Years)
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Note. This scatterplot shows the moderating effect of the mean age of the sample on the 

relationship between job control and work ability.  
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