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Supplementary Figure 1: Recruitment Flowchart  8 
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  17 

1359 patients (1341 referred from PICS);  

18 from Volunteer database) 

(RA = 446; AS = 303; OA = 337; FM = 264) 

879 returned questionnaires 

n = 460 not included (33.8%): 

407 = No reply (88.5%) 

40 = Questionnaire received after 

recruitment closed for condition group 

(8.7%) 

10 = Withdrew (2%) 

3 = Administration errors (e.g., wrong 

address (0.%)) 

n= 57  excluded (6.5%): 

RA: n = 5 (Incorrect diagnosis † n=2; 

WALS incomplete n = 3) 

axSpA: n = 7 (Incorrect diagnosis† n=3; 

retired n=1; WALS score incomplete n = 

3) 

OA: n = 40 (Incorrect diagnosis † n=7; not 

Lower limb OA n=30; WALS score 

incomplete n = 3) 

FM: n = 5 (Incorrect diagnosis† n=4; 

unemployed n=1) 

Key: † =Incorrect diagnosis based on 

participant self-report in questionnaire 

 

 

RA ‡  
n = 299 

axSpA  
n = 206 

OA 
n = 213 

FM  
n = 161 

RA  
n = 294 

axSpA   
n = 199 

OA 
n = 173 

FM  
n = 156 

822 participants 

Community 
NHS Trusts 

n = 118 (14.3%) 

Secondary Care 
NHS Trusts  

n = 689 (83.8%) 

Volunteers 
n = 15 (1.9%) 

20 (1.5%) Identified as ineligible from 

reply form (e.g., long term sick leave; 

retired; incorrect diagnosis) 

 

‡ = RA group includes 32 

participants with early 

inflammatory arthritis.  
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Supplementary File 1: Literature search and review. 18 

 19 

1. INTRODUCTION 20 

Many factors have been identified as potentially affecting people with rheumatic and musculoskeletal 21 

diseases’ (RMD) ability to work. The International Classification of Functioning, Disability and Health 22 

(ICF) (World Health Organization (WHO), 2001) can be used as a structure to understand work 23 

participation (Heerkens et al, 2004; Heerkens et al, 2017). An extension of the ICF for Occupational 24 

Health Care (ICF-OHC) has been proposed to describe personal, work- related personal and work-25 

related environmental contextual factors which are associated with work participation and health in 26 

employed people (Heerkens et al, 2004; Heerkens et al, 2017).  This is considered as work in 27 

development, rather than a fixed model, by the authors.  The expansion of personal factors, in particular, 28 

enables a better understanding of work issues from a biopsychosocial perspective (Heerkens et al, 29 

2017). The authors note that there is a problem of overlap of work-related personal factors with other 30 

ICF components, which may be resolved with ongoing development of the ICF. Work productivity loss 31 

(presenteeism, absenteeism, work disability) is considered a participation outcome in the ICF (Tang et 32 

al, 2011).   33 

 34 

The ICF-OHC model proposes that work participation can be influenced by: 35 

Functioning and disability factors: 36 

1. The person’s health condition: e.g., RMD. 37 

2. Body Function and Structures: e.g., pain, fatigue, cognitive abilities (e.g., memory).  38 

3. Activities and Participation: work-related activities e.g., walking, maintaining body positions, hand 39 

and arm use, handling stress and other psychological demands, focusing attention/ thinking, 40 

conversation. 41 

Contextual factors:  42 

4. Personal factors: e.g., sociodemographic factors, psychological factors, and work-related personal 43 

factors (see Supplementary Table 1). 44 
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5. Work-related environmental factors: e.g., task content, social relations at work, working conditions, 45 

organisational characteristics (see Supplementary Table 1).  46 

6. Non-work-related environmental factors: e.g., attitude and support of family members (included 47 

within the existing ICF Environmental Factors) (Heerkens et al, 2017).   48 

Environmental contextual factors can be considered as facilitators (i.e., factors which can improve 49 

functioning, e.g., provision of  work accommodations, positive attitudes of management and co-workers, 50 

supportive workplace policies) or barriers  (i.e., factors limiting functioning, e.g., absence of assistive 51 

technology, discrimination, lack of policies to support flexible working) (WHO, 2001).  52 

 53 

The Outcome Measures in Rheumatology (OMERACT) Worker Productivity Group (OWPG) conducted 54 

a literature review, using the ICF as a structure, identifying 70 potential personal and environmental 55 

contextual factors in 15 sub-domains (Tang et al, 2011). Further work was conducted to identify 56 

contextual factors for ankylosing spondylitis, reviewing research to January 2014. There was limited 57 

evidence for which factors are associated with sick leave and presenteeism, as too few studies 58 

examined personal and environmental factors (Stolwijk et al, 2015).   We conducted an overview review, 59 

with the aim of identifying factors related to work participation specifically in people with rheumatoid 60 

arthritis (RA), axial spondyloarthritis (axSpA), osteoarthritis (OA) or fibromyalgia (FM). This was to 61 

provide a theoretical basis for selecting which variables, from those available in the Work Patient 62 

Reported Outcome Measures (WORK- PROM) dataset, to include in this secondary analysis study. 63 

  64 

2. METHOD  65 

The focus of the review was defined as: 66 

Population: people with rheumatoid arthritis (RA), axial spondyloarthritis (axSpA), osteoarthritis (OA) 67 

or fibromyalgia (FM); either working or no longer working due to their condition. (These are the four 68 

RMD included in the WORK-PROM study dataset).  69 

Concept:  functioning and disability factors, and contextual factors (personal, work-related personal, 70 

and work-environmental) associated with or affecting work participation (i.e., presenteeism/ work 71 

limitations/ at-work productivity, absenteeism, and/or work disability).  72 

Context: any work-related setting; 2012 –December 2022. 73 
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The literature search in RA, axSpA, and FM was conducted to December 2022 in: EBSCO, The 74 

Cumulative Index to Nursing and Allied Health Literature (CINAHL: EBSCOhost), MEDLINE (Ovid), and 75 

Google Scholar, and limited to start from January 2012 and in English. The following key terms were 76 

used, in conjunction with RA, axSpA and FM: work or occupation, combined with limitation$, barrier$, 77 

function, restriction$, absenteeism, presenteeism, work productivity, work participation. For OA, a 78 

search had already been conducted by one of the authors (AC) for another study. This included four 79 

electronic databases: Allied and Complementary Medicine (Ovid; 1985–March 2022); CINAHL 80 

(EBSCOhost; 1976 – March 2022); MEDLINE (Ovid; 1946 – March 2022); and APA PsycInfo (Ovid; 81 

1806 – March 2022). The search strategy was developed using medical subjects heading (MeSH) terms 82 

and text words related to OA, absenteeism, presenteeism, work impairment, productivity, and 83 

biopsychosocial factors that may impact work participation. This search was updated to December 2022 84 

in MEDLINE and CINAHL.  85 

 86 

We took a broad approach to identifying factors associated with work participation by including 87 

quantitative (univariable and multivariable observational) and qualitative studies, as well as systematic 88 

and narrative reviews. Review articles included research pre-dating 2012. As this was an overview 89 

review, we did not undertake quality assessment of included papers, as the aim was to identify as broad 90 

a range of factors as possible, rather than weighing the importance of different factors.  91 

  92 

Title and abstract reviews were conducted to identify those articles reporting work-associated factors. 93 

Articles were excluded if: not reporting factors associated with reduced work participation (e.g., articles 94 

focused on reporting the extent of absenteeism or levels of work disability); not including RA, axSpA, 95 

OA or FM as the target population; or not reporting results separately for these conditions.  Full texts of 96 

included articles were read, data extracted into tables for each condition, with factors identified in each 97 

article listed.  98 

 99 

Factors were then extracted from these summary tables, linked to the ICF using linking rules (Cieza et 100 

al, 2005), in order to map factors onto the extended ICF-OHC, including work-related personal and 101 
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work-related environmental contextual factors.  For each condition, the references identifying that factor 102 

were listed. Relevant variables available in the WORK-PROM dataset were then matched to these 103 

factors, where available (Supplementary Table 1).   104 

 105 

3. RESULTS 106 

Fifty-nine articles were reviewed (RA = 14; axSpA =19; OA = 14; FM = 12). From this, 78 factors were 107 

identified of which 33 could be matched to variables in the WORK PROM study dataset. Some factors 108 

were overlapping and matched to the same variable: poorer mental health and depression to the Mood 109 

numeric rating scale (NRS); poorer mental health, anxiety, and work-related stress to the Long-Term 110 

Conditions Job Strain Scale (LTCJSS); and ability to concentrate and perform job social functions to 111 

the Mental-Interpersonal Demands subscale of the Work Limitations Questionnaire-25 (WLQ-25). 112 

Some factors could be matched to more than one WORK-PROM variable, particularly: functional 113 

limitations, as there were four condition-specific function measures; and combined disease symptoms, 114 

as there were four condition-specific symptom measures. For two factors the matching variables had 115 

more than one subscale, i.e., disclosure (to employer; to co-workers), and work-life balance (Work 116 

Health Personal Life Perceptions Scale (WHPLPS) parts 1 and 2  117 

 118 

The 33 factors which could be matched to WORK-PROM variables across all four conditions were: 119 

Functioning and disability factors: 120 

• Body function and structure factors (n = 8): with the commonest being poorer mental health 121 

(anxiety, depression); disease symptoms (combined symptom measures, e.g., Bath Ankylosing 122 

Spondylitis Disease Activity Index (BASDAI); pain; and fatigue.  123 

• Activities and participation factors (n=6): with the commonest being functional limitations and 124 

ability to concentrate/ remember at work. 125 

Contextual factors: 126 

• Personal factors (n = 5): with the commonest being age (older), sex (predominantly in axSpA, 127 

being female) and educational level.  128 
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• Work-related personal factors (n = 5): with the commonest being work self-efficacy; and 129 

disclosure of condition at work.  130 

• Work-related environmental factors (n = 9): with the commonest being physical job demands 131 

(e.g., manual work; demands from sedentary work of prolonged sitting; and repeated hand/arm 132 

actions); relationships with managers and co-workers (lack of support); and lack of workplace 133 

accommodations.       134 

 135 

There were a further 35 factors identified in the review which could not be matched to the WORK-PROM 136 

dataset. The commonest factors not linked were: for functioning and disability,  health-related quality of 137 

life (e.g., measured using the EQ-5D) (RA, axSpA: six articles) and commuting time (RA, axSpA and 138 

FM: four articles); for personal factors, social support (RA, FM: five articles); and for work-related 139 

environmental factors, lack of understanding about fatigue/ condition in the workplace (RA, axSpA, OA 140 

and FM: six articles); The remaining factors were only identified once or twice each across any of the 141 

four conditions.   142 

 143 

Overall, for RA, 26 factors identified were matched to WORK-PROM variables (with 12 not matched); 144 

for axSpA, 21 factors (plus 12 not matched); for OA, 19 factors (plus six not matched); and in FM, 25 145 

factors (plus 16 not matched).  146 

 147 

4. DISCUSSION 148 

The aim of this review was to identify factors associated with work participation in RMD in order to then 149 

identify which variables, from those available in the WORK-PROM study dataset, to include in the 150 

multivariable regression analyses in this study. An extensive range of factors were identified from the 151 

literature, which were mapped to the main components of the ICF-OHC model.  Of these, 33 could be 152 

matched with WORK-PROM variables. Eleven were common to all four conditions: age, sex, education 153 

level, pain, fatigue, poorer mental health (including anxiety, depression),  functional limitations, physical 154 

job demands, relationship with manager; relationships with co-workers; and work accommodations.  155 
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A strength of this review is that the variables matched from the WORK-PROM dataset captured the 156 

most frequently identified factors from the review associated with work participation in RMD. Of the 34 157 

factors not matched to variables in the dataset, most were only cited once or twice in the literature 158 

reviewed, suggesting these are less important. However, there were four factors identified more 159 

frequently which could not be matched: lack of understanding about fatigue/ the condition in the 160 

workplace, health related quality of life, commuting time and social support.  A limitation of the study is 161 

that these four factors could not be included in the multivariable regression analyses.  In particular, the 162 

factor “lack of understanding of the condition in the workplace”, is potentially an important omission, as 163 

this was identified across all four conditions.  The WORK-PROM dataset was not collected purposively 164 

for this secondary data analysis, as the WORK-PROM study was primarily designed  to evaluate the 165 

psychometric properties of several work-related PROM, including the Work Activity Limitations Scale 166 

(WALS). However, the review indicates the dataset captured the majority of contextual factors identified 167 

to date in research as commonly associated with work participation.  168 

 169 

The ICF-OHC model was designed to extend the ICF  to better  categorise contextual factors impacting 170 

on work participation. The model  is based on literature review and the experience and suggestions of 171 

researchers, students and (occupational) health professionals (Heerkens et al, 2017). Factors identified 172 

in this literature review, and the WORK-PROM variables, could be linked to the ICF-OHC model 173 

suggesting it is a useful model for structuring contextual factors. Currently, the ICF-OHC includes an 174 

extensive number of potential contextual factors. The OWPG identified  over 70 potential contextual 175 

factors (Tang et al, 2011). This was further refined to six key contextual factors identified from a Delphi 176 

exercise: (1) type of job (e.g., level of physical demand, manual vs. sedentary), (2) personal factors 177 

(e.g., attitude, self-esteem, personal satisfaction, motivation), (3) disease state, (4) financial need, (5) 178 

societal incentive (e.g., insurance, government support, return to work transition programs), and (6) age 179 

(Escorpizo et al, 2020). The OWPG have subsequently proposed a classification of 12 contextual factor 180 

domains, including 25 items,  for studies in inflammatory arthritis  (Boonen et al, 2021) (Supplementary 181 

Table 3). In this review we identified most of the factors in this classification, but some were not identified 182 

in the literature, notably those related to economic need (income needs, quality of benefits) and 183 

workplace organisation (team dynamics at work, compensation of absence (e.g., replacement 184 

practices).  These items were also missing in the WORK PROM dataset. 185 
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The matching process between the literature review and WORK-PROM data set enabled the 186 

identification of factors to use in this secondary data analysis exploring factors impacting on work 187 

limitations. It also highlighted the need for clinicians and researchers exploring work participation to 188 

consider including measures of “understanding of fatigue/ condition in the workplace”, “health-related 189 

quality of life,” “commuting time” and “social support” factors. Additionally, factors related to economic 190 

need and workplace organisation should also be considered. 191 

 192 

 193 
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Supplementary Table 1: Contextual factors influencing worker productivity: ICF extended for Occupational Health Care (Heerkens et al, 2017)  

 

Personal Factors Work-related Environmental Factors 

 

Social and physical context:  e.g., partnership/ marriage; housing; income; 

position in family (e.g., being main earner, being a carer). 

Terms of employment: e.g., working hours; type of contract; working time 

flexibility. 

Personal history: e.g., major life events in personal life, education and/or work Task content: e.g., job demands (emotional, mental and physical); work 

autonomy (i.e., control over work); job tasks; work pace; role responsibilities. 

General mental/psychological factors: e.g., coping style; perceived health, 

perceived stress, quality of life, self-efficacy, self-management. 

Social relations at work: e.g., the attitudes, communication with, conflict with 

or support from employers, supervisors, co-workers and/ or subordinates; 

management style of the organisation. 

Disease-related factors: e.g., comorbidities, knowledge about condition; 

adherence with therapy; illness beliefs; acceptance of condition.  

Working conditions: e.g., physical conditions in the workplace (e.g., noise, 

temperature, light), emotional conditions (e.g., discrimination), ergonomic 

conditions (e.g., workplace accessibility; availability of adaptations for 

furniture, tools; assistive technology for e.g.,   computer equipment, etc.); job 

accommodations. 

Lifestyle (habits): e.g., leisure, smoking, alcohol use; hobbies, exercise and 

relaxation habits. 

Organisational characteristics: e.g., company size; work sector; policies on 

working conditions; professional support from the organisation (e.g., 

occupational health). 

Work-related personal factors: e.g., disclosure; job satisfaction; attitude to 

staying at work; work motivation; personal meaning of work. 

Societal level/ macro-economic circumstances: which influence companies’ 

policies and productivity: e.g., employment and equality legislation, 

employment services available.  
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Supplementary Table 2: Factors identified through literature review as associated with work participation in RA, axSpA, OA and FM 

 

Factors  Articles identifying factors related to work participation in: Relevant 
variable(s) in 
WORK-PROM 

study 
questionnaire 

ICF-code 

 RA 
 

axSpA OA FM   

Functioning and Disability:  Body Function and Structures factors 
 

 

Lower health 
status 

Boot et al, 2018 Boonen et al, 
2015;  
Garrido-Cumbrera 
et al, 2020 

Dibonaventura et 
al, 2012 

Rivera et al, 2010 
 

Perceived health 
status in last 
month 

No code 

Pain  
 

Hoving et al, 2013; 
Van Vilsteren et al, 
2015 
Kim et al, 2017 
Holland & Collins, 
2018; 
Deb et al, 2018; 
Jones et al, 2020 
 
 

Maksymowych et 
al, 2010;  
Haglund et al, 
2015 

Dibonaventura et 
al, 2011;  
Hermans et al, 
2012;  
Agaliotis et al, 
2013;    
Allaire et al, 2013; 
Wilkie et al, 2015; 
Agaliotis et al, 
2017; 
Agaliotis et al, 2018 
Jackson et al, 2020  

Mannerkorpi & 
Gard,  
2012;  
Antao et al, 2013; 
Chen et al,  2019; 
Mukhida et al, 2020 
Salaffi et al, 2022 

Pain NRS 
[OA: WOMAC Pain 
– converted to 
Pain NRS score] 
 

b280 

Fatigue  Hoving et al, 2013; 
Sverker et al, 
2014; 
Helme et al, 2018;  
Druce et al, 2018; 
Holland & Collins, 
2018;  
Gwinnutt et al, 
2020; 
Jones et al, 2020 

Helme et al, 2018; 
Macfarlane et al, 
2019 
Druce et al, 2018; 
Hollick et al, 2020 

Helme et al, 2018; Rivera et al, 2010; 
Mannerkorpi & 
Gard,  2012;  
Antao et al, 2013; 
Chen et al, 2019; 
Mukhida et al, 2020 

Fatigue NRS b130; b455 
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Problems in more 
than one joint 

- - Agaliotis et al, 2017 - No. body parts 
affected (0-16) 

b710-b715 

Poorer mental 
health:  

Van Vilsteren et al, 
2015;  
Boot et al, 2018; 
Deb et al, 2018; 
Jones et al, 2020  

Garrido-Cumbrera 
et al, 2020  

Dibonaventura et al 
2012;  
Agaliotis et al, 
2013;  
Nakata et al 2018 

- Mood NRS or Job 
Strain scale (work-
related anxiety 
only) 

b152 

Depression  
 

Allaire et al, 2013; 
Gonzalez-Lopez et 
al, 2013; 
Druce et al, 2018; 
Gwinnutt et al, 
2020  

Healey et al, 2011; 
Haglund et al, 
2015;  
Sag et al, 2018;  
Druce et al, 2018 

Nakata et al, 2018 Antao et al, 2013 
 

Mood NRS b152 

Anxiety  
 

Allaire et al, 2013; 
Druce et al, 2018; 
Gwinnutt et al, 
2020 
 

Healey et al, 2011; 
Haglund et al, 
2015;  
Sag et al, 2018; 
Druce et al, 2018 

- Antao et al, 2013 
Mukhida et al, 2020 
 

Job Strain scale 
(work-related 
anxiety only: see 
Stress at work 
under Activities & 
Participation )  

b152 

Disease symptoms 
(as a combined 
term, e.g., pain, 
stiffness) 

Holland & Collins, 
2018; 
Xavier et al, 2019  

Maksymowych et 
al, 2010;  
Healey et al, 2011; 
Boonen et al, 
2010;  
Boonen et al, 
2015; 
Haglund et al, 
2015;  
de Hooge et al, 
2016;  
Sag et al, 2018;  
Boonen et al, 
2018;  
Macfarlane et al, 
2018;  
Goh et al, 2019; 
Garrido-Cumbrera 
et al, 2020;  

- Rivera et al, 2010; 
Mannerkorpi & 
Gard, 2012;  
Allaire et al, 2013;  
Liedberg & Bjork, 
2014;  
Palstam & 
Mannerkorpi,  2017; 
Chen et al, 2019;  
Depelteau et al, 
2021  
Salaffi et al, 2022 

RA: RAID 
AS: BASDAI 
OA: WOMAC Pain 
and Stiffness 
FM: FIQ-R 
Symptoms 
 
 
 

Ch1 Mental 
Functions; Ch 2 
Sensory Function and 
Pain; Ch 7 
Neuromusculoskeletal 
and movement 
related functions. 
(Codes vary with 
different measures). 
 
[RAID also includes 
“functional ability” 
(d410-499; d510-599; 
d610-650); and 
“coping” (PF)] 
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Hollick et al, 2020 

Functioning and Disability:  Activities and Participation factors  

Stress at work 
 

- - - Mannerkorpi & 
Gard, 2012; 
Laroche et al, 2019  
 

Job Strain scale 
(see Anxiety under 
Body Functions 
and Structures) 

d240 

Ability to 
concentrate/ 
remember at work 

Hoving et al, 2013; 
Jones et al, 2020 

- Alheresh and 
Keysor, 2021 

Mannerkorpi & 
Gard, 2012;  
Antao et al, 2013; 
Chen et al, 2019 

Mental-
Interpersonal 
Demands sub-
scale (Work 
Limitations 
Questionnaire-25) 

d160; d163; 
d175;d177 
(b140;b144) 

Performing job 
functions: social 

Jones et al, 2020 
 

- - Mannerkorpi & 
Gard, 2012; 
Allaire et al, 2013;  
Chen et al, 2019 

Mental-
Interpersonal 
Demands sub-
scale (Work 
Limitations 
Questionnaire-25) 

d310-d329; d330-
349; d350-399; 
d710; d720; d730 

Functional 
limitations  

Gonzalez-Lopez et 
al, 2013; 
Sverker et al, 
2014; 
Boot et al, 2018 
Holland & Collins, 
2018;  
Deb et al, 2018; 
Gwinnutt et al, 
2020; 
Jones et al, 2020 
 

Maksymowych et 
al, 2010;  
Boonen et al, 
2010;  
Boonen et al, 
2015; Haglund et 
al, 2015; 
de Hooge et al, 
2016; 
Boonen et al, 
2018; 
Macfarlane et al, 
2018; 
Goh et al, 2019;  
Hollick et al, 2020 
 

Dibonaventura et al 
2012;  
Agaliotis et al 2013; 
Wilkie et al 2014; 
Wilkie et al 2015; 
Nakata et al 2018;  
Agaliotis et al, 
2018; 
Alheresh and 
Keysor 2021  

Rivera et al, 2010; 
Mannerkorpi & 
Gard,   2012;  
Antao et al, 2013;  
Salaffi et al, 2022 
 

RA: HAQ 
AS: BASFI 
OA: WOMAC 
Function 
FM: FIQ-R: 
Function sub-scale 

Ch 4 Mobility. 
Ch 5 Self-Care.  
Ch 6 Domestic Life. 
(Codes vary with 
different measures). 

Hand and arm 
function  
 

Allaire et al, 2013; 
Sverker et al, 
2014; 

- - - MAPHAND d430; d440; d445 
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Holland & Collins, 
2018. 

Work-life balance 
(and handling 
symptoms 
alongside this)  

Hoving et al, 2013; 
 

- - Mannerkorpi & 
Gard, 2012;  
Palstam et al, 2013;  
Palstam & 
Mannerkorpi, 2017; 
Chen et al, 2019; 
 

Work Health Life 
Perceptions Scale 
[2] 
1: Condition 
negatively affects 
work 
2: Work and 
personal life affect  
condition 

Ch 6 Domestic Life 
(d610-699);  
d850;  
Ch 9 Community 
Social and Civic Life 
(d910-d999); 
d570 

Contextual factors:  Personal factors 

Age  Allaire et al, 2013; 
Gonzalez-Lopez et 
al, 2013; 
Druce et al, 2018 
 

Healey et al, 2011; 
Boonen et al, 
2015; 
Stolwijk et al, 
2015; 
Boonen et al 2018;  
Druce et al, 2018 

Allaire et al, 2013; 
Wilkie et al, 2014; 
Nakata et al, 2018  

Liedberg & Bjork, 
2014 

Age (years) PF 

Sex (female) Gwinnutt et al, 
2020 

Gordeev et al, 
2014; 
Boonen et al 2015;  
Haglund et al, 
2015;  
Stolwijk et al, 
2015; 
Boonen et al, 
2018;  
Druce et al, 2018;  
Garrido-Cumbrera 
et al, 2020;  

Allaire et al, 2013 Chen et al, 2019 Sex PF 

Marital status  
 

Gonzalez-Lopez et 
al, 2013 
 

Garrido-Cumbrera 
et al, 2020 

Nakata et al, 2018  - Living situation 
(with others/ alone) 

PF 

Education level 
 
 
 

Allaire et al, 2013 Haglund et al 
2015;  
Garrido-Cumbrera 
et al, 2020 

Nakata et al, 2018 Liedberg & Bjork, 
2014 

Education level PF 
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Comorbidities 
 
 

- - Agaliotis et al 2017; 
Nakata et al 2018 

Rivera et al, 2010; 
 

Rheumatic 
Disease 
Comorbidity Index 

PF 

Contextual factors: Work- related personal factors:  

Self-confidence/ 
self-efficacy  
 

Hoving et al, 2013 Healey et al, 2011; 
Haglund et al, 
2015; 
Stolwijk et al, 2015 

- Mannerkorpi & 
Gard, 2012;  
Mukhida et al, 2020 

Work Self-efficacy 
Scale 

PF 

Motivation to work  - - Depelteau et al, 
2021 

Motivation to 
continue to work 

PF 

Work as Important Hoving et al, 2013 Boonen et al, 2015 -  Importance of 
continuing to  work 

PF 

Job satisfaction  Van Vilsteren et al, 
2015 

- - - Job Satisfaction (0-
10) 

PF 

Disclosure of 
condition at work  

Hoving et al, 2013; 
Sverker et al, 2014 

- Agaliotis et al, 2018 Antao et al, 2013; 
Chen et al, 2019; 
Mukhida et al, 2020 

Disclosure to: 
- Employer 
- co-workers 

PF 

Contextual Factors: Work-related environmental factors  

Working longer 
hours 

Allaire et al, 2013 
 

Boonen et al, 2015  Mannerkorpi & 
Gard, 2012  
 

Hours worked No code 

Organisation size  Boonen et al, 
2018; 
Stolwijk et al, 2015 
 

  Organization size No code 

Occupation type/ 
job educational 
requirements 

- - Hubertsson et al, 
2017 

- Job Skill level No code 

Physical job 
demands (manual 
or sedentary)  

Allaire et al, 2013; 
Gonzalez-Lopez et 
al, 213; 
Gwinnutt et al, 
2020; 
Jones et al, 2020 
 

Boonen et al, 
2015;  
Stolwijk et al, 
2015; 
Boonen et al, 
2018;  
Macfarlane et al, 
2018;  
Hollick et al, 2020 

Hermans et al 
2012;  
Allaire et al, 2013; 
Agaliotis et al, 
2013;  
Agaliotis et al, 
2018; 
Alheresh & Keysor, 
2021  

Rivera et al, 2010; 
Mannerkorpi & 
Gard, 2012;  
Allaire et al, 2013; 
Palstam & 
Mannerkorpi, 2017; 
Chen et al, 2019;  
Laroche et al, 2019 

Physical job 
demands  

No code 
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Job control 
/autonomy 

Allaire et al, 2013; 
Holland & Collins, 
2018 
 
 

Boonen et al, 
2018;  
Hollick et al, 2020 

- Mannerkorpi & 
Gard, 2012;  
 

Control over Work No code 

Relationship 
with/support from 
manager (or lack 
of) 

Allaire et al, 2013; 
Hoving et al, 2013 
 

Hollick et al, 2020; 
Stolwijk et al, 
2015; 
 

Agaliotis et al, 2018 
 

Mannerkorpi & 
Gard, 2012;  
Antao et al, 2013 ; 
Liedberg & Bjork, 
2014; 
Palstam & 
Mannerkorpi, 2017; 
Chen et al, 2019;  
Laroche et al,  
2019;  
Mukhida et al, 2020;   
Depelteau et al, 
2021   

Perceived 
Workplace Support 
--manager 

 

e330 

Relationship with 
colleagues/ low co-
worker support 

Allaire et al, 2013; 
Hoving et al, 2013; 
Jones et al, 2020; 
 

 

Boonen et al, 
2015; 
Stolwijk et al, 
2015; 
Boonen et al, 
2018; 
Hollick et al, 2020 

Agaliotis et al, 
2017; 
Agaliotis et al, 2018 
 

Liedberg & Bjork, 
2014; 
Palstam & 
Mannerkorpi, 2017;   
Chen et al, 2019;  
Laroche et al, 2019; 
Mukhida et al,2020; 
Depelteau et al, 
2021 

Perceived 
Workplace Support 
-co-workers 

e325 

Lack of 
organizational 
support 

- - - Chen et al, 2019  
  

Perceived Work 
Support scale - 
Organisation 

e590 

Work 
accommodations 

Hoving et al, 2013; 
Sverker et al, 
2014; 
Helme et al, 2018; 
Holland & Collins, 
2018  
 
 

Boonen et al, 
2015; 
Helme et al, 2018; 
Hollick et al, 2020 

Helme et al, 2018; 
Agaliotis et al, 2018 
Alheresh & Keysor, 
2021 

Chen et al, 2019; 
Mukhida et al, 2020   

Work 
Accommodations, 
Benefits, Policies 
and Practices 
Scale: number of 
accommodations 
needed 

e125; e135; e50; 
e590 
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Others factors not included in the WORK-PROM dataset. 
 

 

Functioning & Disability: Body Function and Structures  

Health-related quality 
of life 
 

Van Vilsteren et 
al, 2015; 
Gwinnutt et al, 
2020 

Maksymowych et 
al, 2010;  
Gordeev et al, 
2014;  
Haglund et al, 
2015; 
Goh et al, 2019 

- -  No code 

Inflammatory bowel 
disease 

- Garrido-Cumbrera 
et al, 2020 

- -  b525; b5355 

Disease remission Kim et al, 2017 Van Lunteren et al, 
2017 

- -  No code 

Unpredictability of 
disease/ uncertainty 
about condition in  
future  

Hoving et al, 
2013 

- Agaliotis et al, 2018 
 

-  No code  
(personal uncertainty 
= PF) 

Functioning & Disability: Activities and Participation 

Physical role 
limitations (SF36)  
 

Van Vilsteren et 
al, 2015 
 

- - -  Multiple codes: 
Activities and 
Participation 

Driving difficulties  Sverker et al, 
2014 

Morton et al, 2021 - -  d475 

Commute time/ 
commuting 

Allaire et al, 
2013 
 

Stolwijk et al, 2015 - Allaire et al 2013; 
Laroche et al, 2019  

 d470; d475 

Working with screens - - - Laroche et al, 2019  d440;d445 

Lack of information 
about self-managing 
condition  

- - - Chen et al, 2019  d570 

Lower income/ social 
deprivation 

- Stolwijk et al, 2015 Allaire et al, 2013   d870 

Contextual Factors: Personal factors  

Loss of control 
(illness related) 

- -- - Antao et al, 2013 
 

 PF 

Helplessness  Gordeev et al, 
2014 

   PF 
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Fear avoidance -   Mukhida et al, 2020  PF 

Sense of personal 
failure 

- - - Antao et al, 2013 
 

 PF 

Smoking - Haglund et al, 
2015 

- -  PF 

Contextual Factors: Environmental factors 

Management of 
disease 

Hoving et al, 
2013 

- - -  e580 

Ever treated with a 
biologic 

Van Vilsteren et 
al,  2015 

- - - Medication regimen 
data insufficient to 
identify if ever used 
biologic.  

e110 

Higher prescription 
medication use 

- - Nakata et al, 2018 - Medication regimen 
data insufficient to 
identify extent of 
medication use. 

e110 

Medication side 
effects 

- - - Antao et al, 2013 
 

 e110 

Social support Allaire et al, 
2013 

- - Palstam et al, 2013;  
Allaire et al, 2013; 
Chen et al 2019; 
Mukhida et al, 2020 

 e310; e315, e320; 
e325 

Benefits, funding, 
social security 
 
 

- - - Antao et al, 2013 
 

 e570 

Work-related Personal Factors  

Fear: losing job/ 
losing benefits/ 
financial losses 

- - - Antao et al, 2013;  
Mukhida et al, 2020  

 PF 

Unwilling to initiate 
discussion re 
performance even 
though disclosed  

 Hollick et al, 2020    PF 

Longer time since 
first job  
 
 

 Boonen et al, 2018    PF 
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Work-related environmental factors  

Job insecurity - - Agaliotis et al, 2017 -  No code 

No career 
progression 
 

- - - Laroche et al, 2019  No code 

Cold environments Allaire et al, 
2013 
 

    e298 

Noisy workplace - - - Mannerkorpi & 
Gard, 2012;  
Laroche  et al, 2019 

 e250 

Working overtime - - Alheresh and 
Keysor, 2021 

-  No code 

Scepticism from 
others; battle for 
legitimacy of 
diagnosis e.g., at 
work 

- - - Chen et al, 2019  
 

 e430; e435 

Miscommunication Hoving et al, 
2013 

- - -  e430; e435; [d310] 

Lack of 
understanding of 
fatigue/ condition in 
workplace 

Helme et al, 
2018 

Helme et al, 2018; 
Hollick et al, 2020 

Helme et al, 2018; 
Agaliotis et al, 2018 
 

Chen et al, 2019  e430; e435 

Stigma/ 
discrimination 

- - - Antao et al, 2013; 
Mukhida et al, 2020  
 

 e430; e435 

Company policies  - - - Chen et al, 2019  e590 

Sick pay entitlement  Hollick et al, 2020    e590 

 

Key: RA = rheumatoid arthritis; axSpA = axial spondyloarthritis; OA = osteoarthritis; FM = fibromyalgia;  PF = Personal Factor (these are not coded in the ICF).  
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Supplementary Table 3: Proposal for classification of contextual factors relevant for studies with work participation as an outcome. influencing 

worker productivity (OMERACT Worker Productivity Group classification) (Boonen et al (2021). 

Personal Contextual Factors Environmental Contextual Factors 
 

1. Health: 

• Pain 

• Fatigue 

• Physical Function 

7. Nature of work: 

• Physical/ mental demands 

• Job autonomy 
 

2. Demographics: 

• Age and gender 

• Education 

8.  Workplace Support: 

• Assistance by co-workers 

• Attitude of employer  
 

3. Economic Need: 

• Income needs  

• Quality of benefits  
 

9. Workplace organisation: 

• Team dynamics at work 

• Compensation of work absences (e.g., by replacement workers)  
 

4. Personal Appraisal of work: 

• Job satisfaction 

• Career  perspectives 

10. Workplace accommodations 

• Adaptive devices 

• Modified hours/ duties 

5. Related skills/ abilities: 

• Work  self-efficacy  

• Coping skills 
 

11. Economic climate/ labour regulation: 

• Income compensation 

• Employment opportunities 
 

6. Work-life balance: 

• Competing social roles 

• Quality of leisure 

12. Non-workplace support: 

• Support from family 

• Task assistance at home 
 

  



Work limitations in RA axSpA OA and FM:  Supp. Materials 

21 
 

References: 

Boonen, A., Putrik, P., Marques, M.L., Alunno, A., Abasolos, L., Beaton, D., et. al.. (2021). EULAR 

Points to Consider (PtC) for designing, analysing and reporting of studies with work participation as an 

outcome domain in patients with inflammatory arthritis. Annals of the Rheumatic Diseases,  80, 1116 – 

1123.  DOI: 10.1136/annrheumdis-2020-219523 

 

Cieza, A., Geyh, S., Chatterji, S., Kostansjeck, N., Ustun, B. & Stucki, G. (205).  ICF linking rules: an 

update based on lessons learnt. Journal of Rehabilitation Medicine, 37: 212 – 218.  

 

Escorpizo, R., Bughardt, E., Richards, C., on behalf of the OMERACT Worker Productivity Group. Type 

of job, personal factors, and disease status are important contextual factors when measuring worker 

productivity in people with arthritis: a Delphi study.   Disability and Rehabilitation, 2020, 42, 3496-3503. 

DOI: 10.1080/09638288.2019.1597181 

 

Heerkens, J., Engels, J., Kuiper, C., Van Der Gulden, J. & Oostendorp, R. (2004). The use of the ICF 

to describe work related factors influencing the health of employees. Disability and Rehabilitation, 26, 

17, 1060 – 1066. DOI: 10.1080/09638280410001703530 

 

Heerkens, J.F., de Brouwer, C.P.M., Engels, J.A., van der Gulden, J.W.J., & Kant, I. (2017). Elaboration 

of the contextual factors of the ICF for Occupational Health Care. Work, 57, 187-204. 

DOI:10.3233/WOR-172546  

 

Stolwijk, C., Castillo-Ortiz, J-D., Gignac, M., Luime, J., Boonen, A., & the OMERACT Work Productivity 

Group. *2015). Importance of contextual factors when measuring outcomes in ankylosing spondylitis: a 

systematic review by the OMERACT Worker Productivity Group. Arthritis Care & Research, 67, 1316-

1327. DOI: 10.1002/acr.22573 

http://dx.doi.org/10.1136/annrheumdis-2020-219523


Work limitations in RA axSpA OA and FM:  Supp. Materials 

22 
 

Tang, K., Escorpizo, R., Beaton, D.E., Bombardier, C., Lacaille, D., Zhang, W., et al. (2011). Measuring 

the impact of arthritis on worker productivity: perspectives, methodological issues, and contextual 

factors.   Journal of Rheumatology, 38, 1776- 1790. DOI: 10.3899/jrheum.110405. 

 

World Health Organization. (2001). International classification of functioning, disability and health : 

ICF. World Health Organization. Retrieved from: https://apps.who.int/iris/handle/10665/42407 

 

References for Supplementary Table 2: 

Rheumatoid arthritis: 

Allaire, S., Alheresh, R., & Keysor, J.J. (2013). Risk factors for work disability associated with arthritis 

and other rheumatic conditions. Work, 45, 499 – 503. DOI 10.3233/WOR-131667 

 

Boot, C.R.L., de Wind, A., van Vilsteren, M., van der Beek, A.J., van Schaardenburg, D., & Anema, J.R 

(2018). One-year predictors of presenteeism in workers with rheumatoid arthritis: disease-related 

factors and characteristics of general health and work. Journal of Rheumatology 45:766–70; 

DOI:10.3899/jrheum.170586. 

 

Deb, A., Dwibedi, N., LeMasters, T., Hornsby, J.A., Wei, W., & Sambamoorthi, U. (2018). Burden of 

Depression among Working-Age Adults with Rheumatoid Arthritis. Arthritis (Hindawi): DOI: 

10.1155/2018/8463632  

 
 
Druce, K.L., Aikman, L., Dilleen, M., Burden, A., Szczypa, P., & Basu, N. (2018). Fatigue independently 

predicts different work disability dimensions in etanercept treated rheumatoid arthritis and ankylosing 

spondylitis patients. Arthritis Research & Therapy, 20,96. DOI:10.1186/s13075-018-1598-8 

 

Gonzalez-Lopez, L., Morales-Romero, J., Vazquez-Villegas, M.L., Villa-Manzano, R., Rocha-Munoz, 

A.D.,   Barragan-Enriquez, A., Celis, A., Cabrera-Pivaral, C.E., & Gamez-Nava, J.I. (2013). Factors 

https://apps.who.int/iris/handle/10665/42407


Work limitations in RA axSpA OA and FM:  Supp. Materials 

23 
 

influencing sick leave episodes in Mexican workers with rheumatoid arthritis and its impact on working 

days lost. Rheumatology International, 33,561–569. DOI 10.1007/s00296-012-2395-3. 

 

Gwinnutt, J.M., Leggett, S., Lunt, M., Barton, A., Hyrich, K.L.,Walker-Bone, K., & Verstappen, S.M.M., 

&  RAMS and BRAGGSS co-investigators. (2020). Predictors of presenteeism, absenteeism and job 

loss in patients commencing methotrexate or biologic therapy for rheumatoid arthritis. Rheumatology, 

59, 2908–2919. DOI:10.1093/rheumatology/keaa027 

 

Helme, C., Hegarty, R.S.M., Stebbings, S., & Treharne, G.J.(2018). “I actually just really need to stop 

work sometimes”: Exploring fatigue‐related barriers to employment among people with rheumatic 

diseases.  Musculoskeletal Care, 17,97–104. DOI: 10.1002/msc.1373. 

 

Holland, P., & Collins, A.M. (2018).  “Whenever I can I push myself to go to work”: a qualitative study 

of experiences of sickness presenteeism among workers with rheumatoid arthritis. Disability and 

Rehabilitation, 40,4, 404-413, DOI: 10.1080/09638288.2016.1258436. 

 

Hoving, J.L., van Zwieten, M.C.B., van der Meer, M., Sluiter, J.K., & Frings-Dresen, M.H.W. (2013).  

Work participation and arthritis: a systematic overview of challenges, adaptations and opportunities for 

interventions. Rheumatology, 52,1254 -1264. DOI:10.1093/rheumatology/ket111. 

 

Jones, C., Payne, K., & Verstappen, S.M.M. (2020).  Using qualitative methods for a conceptual 

analysis of measures of health status and presenteeism prior to a mapping study. Quality of Life 

Research, 29, 3167–3177. DOI:10.1007/s11136-020-02570-x 

 

Kim D, Kaneko Y, Takeuchi T (2017). Importance of obtaining remission for work productivity and 

activity of patients with rheumatoid arthritis. Journal of Rheumatology 44, 1112-1117 DOI: 

10.3899/jrheum.161404, .  

 

https://doi.org/10.1007/s11136-020-02570-x


Work limitations in RA axSpA OA and FM:  Supp. Materials 

24 
 

Sverker, A., Thyberg, I., Östlund, G., Waltersson, E., & Thyberg, M. (2014). Participation in work in early 

rheumatoid arthritis: a qualitative interview study interpreted in terms of the ICF. Disability and 

Rehabilitation, 36, 3, 242-249.DOI: 10.3109/09638288.2013.789086 

 

van Vilsteren, M., Boot, C.L.R., Knol, D.L., van Schaardenburg, D., Voskuyl, A.E., Steenbeek, R., & 

Anema, J.R. (2015). Productivity at work and quality of life in patients with rheumatoid arthritis. BMC 

Musculoskeletal Disorders, 16, 107. DOI 10.1186/s12891-015-0562-x. 

 
 
 
Xavier, R.M., Zerbini, C.A.F., Pollak, D.F., Morales-Torres, J.L.A., Chalem, P., Restrepo, J.F.M., Duhau, 

J.A., Amado, J.R., Abello, M., de la Vega, M.C., Dávila, A.P., Biegun, P.M., Arruda, M.S., & Ramos-

Remus, C. (2019). Burden of rheumatoid arthritis on patients’ work productivity and quality of life. 

Advances in Rheumatology, 59, 47. DOI:10.1186/s42358-019-0090-8 

 
 
 
Axial Spondyloarthropathy 

Boonen, A., Brinkhuizen, T., Landewé, R., van der Heijde, D., & Severens, J.L. (2010). Impact of 

ankylosing spondylitis on sick leave, presenteeism and unpaid productivity, and estimation of the 

societal cost. Annals of the Rheumatic Diseases, 69, 1123–1128.  DOI:10.1136/ard.2009.116764. 

 

Boonen, A., Boone, C., Albert, A., & Mielants, H. (2015). Understanding Limitations in At-work 

Productivity in Patients with Active Ankylosing Spondylitis: The Role of Work-related Contextual 

Factors. Journal of Rheumatology, 42, 93–100. DOI:10.3899/jrheum.131287. 

 

Boonen, A., Boone, C., Albert, A., & Mielants, H. (2018). Contextual factors influence work outcomes 

in employed patients with ankylosing spondylitis starting etanercept: 2-year results from AS@Work. 

Rheumatology, 57, 791-797. DOI:10.1093/rheumatology/kex476. 

 

de Hooge, M., Ramonda, R.M., Lorenzin, M., Frallonardo, P., Punzi, L., Ortolan, A., & Doria A. (2016). 

Work productivity is associated with disease activity and functional ability in Italian patients with early 



Work limitations in RA axSpA OA and FM:  Supp. Materials 

25 
 

axial spondyloarthritis: an observational study from the SPACE cohort. Arthritis Research & Therapy, 

18, 265. DOI 10.1186/s13075-016-1162-3.  

 

Druce, K.L., Aikman, L., Dilleen, M., Burden, A., Szczypa, P., & Basu, N. (2018). Fatigue independently 

predicts different work disability dimensions in etanercept treated rheumatoid arthritis and ankylosing 

spondylitis patients. Arthritis Research & Therapy, 20, 96. DOI.:10.1186/s13075-018-1598-8 

 

Garrido-Cumbrera, M., Bundy, C., Navarro­Compán, V., Makri, S., Sanz-­Gómez, S.,  Christen,  L., 

Mahapatra, R., Delgado-Domínguez,C-J., & Poddubnyy, D. (2020). Patient- Reported Impact of Axial 

Spondyloarthritis on Working Life: Results from the European Map of Axial Spondyloarthritis Survey. 

Arthritis Care & Research, 73, 12, 1826–1833. DOI 10.1002/acr.24426.  

 

Goh, Y., Kwan, Y.H., Leung Y.Y., Fong, W., & Cheung P.P. (2019). A cross‐sectional study on factors 

associated with poor work outcomes in patients with axial spondyloarthritis in Singapore. International 

Journal of Rheumatic Diseases, 22, 2001–2008. DOI: 10.1111/1756-185X.13696 

 

Gordeev, V.S., Maksymowych, M., Schachna, L., & Boonen, A.  (2014). Understanding Presenteeism 

in Patients with Ankylosing Spondylitis: Contributing Factors and Association With Sick Leave. Arthritis 

Care and Research,  66, 6, 916–924. DOI 10.1002/acr.22253 

 

Haglund, E., Petersson, I.F., Bremander, A., & Bergman, S. (2015). Predictors of Presenteeism and 

Activity Impairment Outside Work in Patients with Spondyloarthritis. Journal of Occupational 

Rehabilitation, 25, 288–295. DOI 10.1007/s10926-014-9537-2 

 

Healey, E.L., Haywood, K.L., Jordan, K.P., Garratt, A., & Packham, J.C. (2011). Impact of ankylosing 

spondylitis on work in patients across the UK.  Scandinavian Journal of Rheumatology, 40, 1, 34-40. 

DOI: 10.3109/03009742.2010.487838  

 



Work limitations in RA axSpA OA and FM:  Supp. Materials 

26 
 

Helme, C., Hegarty, R.S.M., Stebbings, S., & Treharne, G.J.(2018). “I actually just really need to stop 

work sometimes”: Exploring fatigue‐related barriers to employment among people with rheumatic 

diseases.  Musculoskeletal Care, 17, 97–104. DOI: 10.1002/msc.1373. 

 

Hollick , R.J., Stelfox, K., Dean, L.E., Shim, J., Walker-Bone, K., & Macfarlane, G.J. (2020). Outcomes 

and treatment responses, including work productivity, among people with axial spondyloarthritis living 

in urban and rural areas: a mixed-methods study within a national register. Annals of the  Rheumatic 

Diseases, 79, 1055–1062.  DOI:10. 1136/ annrheumdis- 2020- 216988 

 
 
Macfarlane, G.J., Shim, J., Jones G.T., Walker-Bone K., Pathan, E., & Dean L.E. (2019). Identifying 

Persons with Axial Spondyloarthritis at Risk of Poor Work Outcome: Results from the British Society for 

Rheumatology Biologics Register. Journal of Rheumatology, 46, 145–52. DOI:10.3899/jrheum.180477 

 

Maksymowych, W.P., Gooch, K.L., Wong, R.L., Kupper, H., & van der Heide, D. (2010). Impact of Age, 

Sex, Physical Function, Health-related Quality of Life, and Treatment with Adalimumab on Work Status 

and Work Productivity of Patients with Ankylosing Spondylitis.  Journal of Rheumatology, 37, 385–92. 

DOI:10.3899/jrheum.090242 

 

Morton, L., Macfarlane, G.J., Jones, G., Walker-Bone, K., & Hollick, R. (2022). Driving difficulties in 

patients with axial spondyloarthritis: Results from the Scotland Registry. Arthritis Care & Research 

(Hoboken). 74, 1542-1549. DOI: 10.1002/acr.24595. 

 
Sag, S., Nas, K., Sag, M.S., Tekeoglu, I., & Kamanli, A.   (2018). Relationship of work disability between 

the disease activity, depression and quality of life in patients with ankylosing spondylitis. Journal of Back 

and Musculoskeletal Rehabilitation, 31, 3, 499-505. DOI: 10.3233/BMR-169657.  

 

Stolwijk, C., Castillo-Ortiz, J. E-D., Gignac, M., Luime, J., & Boonen, A. (2015). Importance of 

Contextual Factors When Measuring Work Outcome in Ankylosing Spondylitis: A Systematic Review 

by the OMERACT Worker Productivity Group. Arthritis Care & Research, 67, 9, 1316–1327. DOI 

10.1002/acr.22573 



Work limitations in RA axSpA OA and FM:  Supp. Materials 

27 
 

 Van Lunterren, M., Ez-Zaitouni, Z., Fongen, C., Landewe, R., Ramonda, R., van der Heide, D., & van 

Gaalen, F.A. (2017). Disease activity decrease is associated with improvement in work productivity 

over one year in axial spondyloarthritis. Rheumatology 56:2222-2228. DOI: 0.1093/rheumatology 

/kex365. 

 

Osteoarthritis 

Agaliotis, M., Fransen, M., Bridgett, L., Nairn, L., Votrubec, M., Jan, S., Heard, R., & Mackey, M. (2013). 

Risk factors associated with reduced work productivity among people with chronic knee pain. 

Osteoarthritis & Cartilage, 21, 9, 1160-1169. DOI:10.1016/j.joca.2013.07.005 

 

Agaliotis, M., Mackey, M.G., Heard, R., Jan, S., & Fransen, M. (2017). Personal and workplace 

environmental factors associated with reduced worker productivity among older workers with chronic 

knee pain: a cross-sectional survey. Journal of  Occupational & Environmental Medicine, 59, 4, e24-

e34. DOI: 10.1097/JOM.0000000000001000. 

 

Agaliotis, M., Mackey, M.G., Jan, S., & Fransen, M. (2018). Perceptions of working with chronic knee 

pain: A qualitative study. Work, 61, 379-390. DOI:10.3233/WOR-182817. 

 

Alheresh, R., & Keysor, J. (2021). Workplace Barriers Among People With Arthritis: Results From the 

Work Experience Survey for Rheumatic Conditions. American Journal of Occupational Therapy,  

75(Supplement 2), 7512515361p1-7512515361p1.   DOI: 10.5014/ajot.2021.75S2-RP361 

 

Allaire, S., Alheresh, R., & Keysor, J.J. (2013). Risk factors for work disability associated with arthritis 

and other rheumatic conditions. Work, 45, 499 – 503. DOI 10.3233/WOR-131667 

 

Dibonaventura, M.D., Gupta, S., McDonald, M., & Sadosky, A. (2011). Evaluating the health and 

economic impact of osteoarthritis pain in the workforce: results from the National Health and Wellness 

Survey. BMC Musculoskeletal Disorders, 12, 83. DOI:10.1186/1471-2474-12-83 

https://doi.org/10.1016/j.joca.2013.07.005
https://www.sciencegate.app/app/source#/95168/latest-documents


Work limitations in RA axSpA OA and FM:  Supp. Materials 

28 
 

Dibonaventura, M.D., Gupta, S., McDonald, M., Sadosky, A., Pettitt, D., & Silverman, S. (2012). Impact 

of self-rated osteoarthritis severity in an employed population: cross-sectional analysis of data from the 

National Health and Wellness Survey. Health & Quality of Life Outcomes, 10, 30. DOI: 10.1186/1477-

7525-10-30. 

 

Helme, C., Hegarty, R.S.M., Stebbings, S., & Treharne, G.J. (2018). “I actually just really need to stop 

work sometimes”: Exploring fatigue‐related barriers to employment among people with rheumatic 

diseases.  Musculoskeletal Care, 17, 97–104. DOI: 10.1002/msc.1373. 

 

Hermans, J., Koopmanschap, M.A., Bierma-Zeinstra, S.M.A., van Linge, J.H., Verhaar, J.A.N., Reijman, 

M., & Burdorf, A. (2012). Productivity costs and medical costs among working patients with knee 

osteoarthritis. Arthritis Care & Research  (Hoboken), 64, 6, 853-861. DOI: 10.1002/acr.21617 

 

Hubertsson, J., Turkiewicz, A., Petersson, I.F., & Englund, M. (2017). Understanding occupation, sick 

leave, and disability pension due to knee and hip osteoarthritis from a sex perspective. Arthritis Care & 

Research (Hoboken), 69, 2, 226-233. DOI: 10.1002/acr.22909. 

 

Jackson, J., Iyer, R., Mellor, J., & Wei, W. (2020).The burden of pain associated with osteoarthritis in 

the hip or knee from the patient’s perspective: a multinational cross-sectional study. Advances in 

Therapy, 37, 9, 3985-3999. DOI: 10.1007/s12325-020-01445-4 

 

Nakata, K., Tsuji, T., Vietri, J., & Jaffe, D.H. (2018). Work impairment, osteoarthritis, and health-related 

quality of life among employees in Japan. Health & Quality of  Life Outcomes, 16, 1, 64. DOI: 

10.1186/s12955-018-0896-9. 

 

Wilkie, R., Phillipson, C., Hay, E., & Pransky, G. (2014). Frequency and predictors of premature work 

loss in primary care consulters for osteoarthritis: prospective cohort study. Rheumatology (Oxford), 53, 

3, 459-464. DOI: 10.1093/rheumatology/ket336 

 

https://doi.org/10.1093%2Frheumatology%2Fket336


Work limitations in RA axSpA OA and FM:  Supp. Materials 

29 
 

Wilkie, R., Hay, E.M., Croft, P., & Pransky, G. (2015).  Exploring how pain leads to productivity loss in 

primary care consulters for osteoarthritis: a prospective cohort study. PLoS One, 10, 4, e0120042-

e0120042. DOI:10.1371/journal.pone.0120042 

 

Fibromyalgia 

Allaire, S., AlHeresh, R., & Keysor, J.J. (2013). Risk factors for work disability associated with arthritis 

and other rheumatic conditions. Work, 45, 499 – 503. DOI 10.3233/WOR-131667 

 

Antao, L,, Shaw, L., Ollson, K.,  Reen, K., To, F., Bossers, A., & Cooper, L. (2013). Chronic pain in 

episodic illness and its influence on work occupations: A scoping review. Work, 44, 11-36. DOI 

10.3233/WOR-2012-01559  

 

Chen, A.T., Carpenter, H., & Flaherty, M. G. (2019).  Work Experiences, Accommodations, and 

Information in the Context of Fibromyalgia: A Literature Review and Conceptual Synthesis.  The 

International Journal of Information, Diversity, & Inclusion, 3, 3, Special Issue Health Justice Part 1. 

DOI: 10.33137/ijidi.v3i3.32964 

 

Depelteau, A., Lagueux, E., Page, R., & Hudon, C. (2021). Occupational adaptation of people living 

with fibromyalgia: A systematic review and thematic synthesis. American Journal of Occupational 

Therapy, 75, 4, 7504190040.  DOI:10.5014/ajot.2021.047134 

 

Laroche, F., Azoulay, D., Trouvin, A.P., Coste, J., Perrot, S. (2019). Fibromyalgia in the workplace: risk 

factors for sick leave are related to professional context rather than fibromyalgia characteristics— a 

French national survey of 955 patients. BMC Rheumatology, 3, 44. DOI:h                                

10.1186/s41927-019-0089-0 / 

 

Liedberg, G.M., & Bjork, M. (2014). Symptoms of subordinated importance in fibromyalgia when 

differentiating working from non-working women. Work, 48, 155-164. DOI: 10.3233/WOR-131607. 

Mannerkorpi, K., & Gard, G. (2012). Hinders for continued work among persons with fibromyalgia. BMC 

Musculoskeletal Disorders, 13, 96 http://www.biomedcentral.com/1471-2474/13/96 

https://doi.org/10.1371/journal.pone.0120042
https://doi.org/10.5014/ajot.2021.047134
https://doi.org/10.1186/s41927-019-0089-0
https://doi.org/10.1186/s41927-019-0089-0
http://www.biomedcentral.com/1471-2474/13/96


Work limitations in RA axSpA OA and FM:  Supp. Materials 

30 
 

 

Mukhida,K.,  Carroll, W.,  & Arseneault, R. (2020). Does work have to be so painful? A review of the 

literature examining the effects of fibromyalgia on the working experience from the patient perspective. 

Canadian Journal of Pain, 4, 1, 268-286, DOI: 10.1080/24740527.2020.1820858 

 

Palstam, A., Gard, G., & Mannerkorpi, K. (2013). Factors promoting sustainable work in women with 

fibromyalgia. Disability and Rehabilitation, 35, 19, 1622–1629. DOI: 10.3109/09638288.2012.748842. 

 

Palstam, A., & Mannerkorpi, K. (2017) Work Ability in Fibromyalgia: An Update in the 21st Century. 

Current Rheumatology Reviews, 13, 180-187. DOI:10.2174/1573397113666170502152955 

 

Rivera, J., Esteve-Vives, J., Vallejo, M.A., Rejas, J., & Grupo ICAF. (2010). Factors associated with 

temporary work disability in patients with fibromyalgia. Rheumatology International, 31, 1471–1477. 

DOI 10.1007/s00296-010-1523-1. 

 

 
Salaffi, F., Di Carlo, M., Farah, S., Mariani, C., Fulginei, S., Martino, G.P., & Sarzi-Puttini, P. (2022).  

A cross-sectional research on female workers examining the loss of productivity caused by mild, 

moderate and severe fibromyalgia.  Clinical and Experimental Rheumatology, 40, 1151-1158. DOI: 

10.55563/clinexprheumatol/hut4ft. 

  



Work limitations in RA axSpA OA and FM:  Supp. Materials 

31 
 

Supplementary Table 4: Summary of factors associated with work limitations (WALS)  

 RA axSpA OA 

(condition 

-specific) 

OA 

(all) 

FM 

Functioning and Disability:      

Function ✓ ✓ ✓  ✓ 

Anxiety/job strain ✓ ✓ ✓ ✓  

WHPLPS Part 1: condition negatively 

affects work. 

✓  ✓ ✓ ✓ 

MID-WLQ-25 ✓  ✓   

Pain    ✓ ✓ 

Perceived health  ✓    

Work-related personal       

Work self-efficacy     ✓  

Work-related environmental      

No. work accommodations needed ✓ ✓ ✓ ✓ (✓) 

Perceived work support  ✓   ✓ 

 

 

 

 


