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9School of Health Sciences, University of Southampton, Southampton, United Kingdom

Abstract

Objectives: To examine the effect of occupation on knee osteoarthritis (OA) and total knee
replacement (TKR) in working-aged adults.

Methods: We used longitudinal data from the Chingford, Osteoarthritis Initiative (OAI) and
Multicentre Osteoarthritis (MOST) studies. Participants with musculoskeletal disorders and/or
a history of knee-related surgery were excluded. Participants were followed for up to 19-

years (Chingford), 96-months (OAI) and 60-months (MOST) for incident outcomes including
radiographic knee OA (RKOA), symptomatic RKOA and TKR. In those with baseline RKOA,
progression was defined as the time from RKOA incidence to primary TKR. Occupational

job categories and work-place physical activities were assigned to levels of workload. Logistic
regression was used to examine the relationship between workload and incident outcomes with
survival analyses used to assess progression (reference group: sedentary occupations).

Results: Heavy manual occupations were associated with a 2-fold increased risk (OR: 2.07, 95%
Cl 1.03 to 4.15) of incident RKOA in the OALI only. Men working in heavy manual occupations

in MOST (2.7,95% CI 1.17 to 6.26) and light manual occupations in OAI (2.00,95% CI 1.09 to
3.68) had a 2-fold increased risk of incident RKOA. No association was observed among women.
Increasing workload was associated with an increased risk of symptomatic RKOA in the OAI

and MOST. Light work may be associated with a decreased risk of incident TKR and disease
progression.

Conclusion: Heavy manual work carries an increased risk of incident knee OA, particularly
among men. Workload may influence the occurrence of TKR and disease progression.

Keywords
Occupation; Work-place activity; Knee osteoarthritis

Introduction

Knee osteoarthritis (OA) is a global health burden and a leading cause of pain, disability and
loss of work in adults [1,2]. With ageing populations, the prevalence of knee OA is set to
rise substantially in the next decade and in parallel, the number of knee joint replacements
[3.4]. Due to an absence of disease-modifying treatments and an increased risk of premature
mortality [5], attention has turned towards identifying modifiable risk factors.

OA is multifactorial with several established risk factors including increasing age, obesity
[6], female sex, and knee joint injury [7]. Occupational mechanical loading of the knee joint
has also been linked to knee OA [8-10]. Most data show an elevated risk of knee OA in
physically demanding jobs that involve repetitive and/or excessive levels of knee loading
[11] such as farming [12,13], floor-laying [14] and mining [15]. Further, occupational
work-place physical activities including squatting, prolonged kneeling, climbing and lifting/
carrying have been shown to carry an increased risk of knee OA [16-18].
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Studies of occupational exposure and knee OA have been predominately cross-sectional/
case-control [8,9] and have focused on male-dominated occupations. There is evidence

to support differences in occupational exposure patterns between men and women, even
within the same job category [19,20], and the association between female workers and

knee OA remains unclear [16,17,21]. Subsequently, there is a need to clarify the risk of

knee OA across levels of workload within sexes. A few longitudinal studies suggest that
specific occupational work-place physical activities and/or job categories are associated with
incidence of knee OA [16,22,23]; though differences in outcome and exposure definitions
have limited comparisons across studies.

Most costs incurred by knee OA can be attributed too joint replacement surgery [24] which
can be considered a proxy outcome for endstage OA. Observational studies have shown that
heavy manual jobs such as farming, fishing and crafting carry an increased risk of knee
replacement particularly among men [21,25,26]. There is, however, a need to examine risk
across more broad occupational categories (e.g. cleaning/housework).

Our study aimed to identify occupational exposures, including occupational job categories
and work-place physical activities, that carry an increased risk of knee OA and TKR and, to
examine sex differences within occupational categories.

Study sample

Data were drawn from three cohort studies which had comprehensive data on occupational
exposures (i.e. occupational job categories and/or work-place physical activities) and knee
OA assessment: 1) Chingford study, 2) Osteoarthritis Initiative (OAI) and 3) Multicentre
Osteoarthritis Study (MOST). Our aim was to determine the risk of; i) incident radiographic
knee OA (RKOA), ii) incident symptomatic RKOA, iii) incident total knee replacement
(TKR) in those with baseline RKOA and iv) progression in those with baseline RKOA.
Participants with baseline evidence of inflammatory arthritis (rheumatoid arthritis, gout or
psoriatic arthritis) and knee-related surgery were excluded.

Chingford study

We used data from the Chingford study [27]; a UK-population level, longitudinal study of
middle-aged women (=45 years) at risk of osteoporosis/OA [5]. Participant demographics
including age, body mass index (BMI) and symptom data were captured at baseline and
annually. Weight-bearing anteroposterior (AP) radiographs of the knee were acquired at
baseline and at follow-ups (Years 5, 10, 15 & 20); with TKR status determined at each
respective visit. Whilst data are available for 23-years of follow-up [5], we used data from
the first 19-years of follow-up in line with knee radiograph acquisition.

Osteoarthritis initiative

OAl is an prospective multicentre, longitudinal observational study [28] tasked with
identify risk factors associated with knee OA (https://nda.nih.gov/oai/). 4796 men and
women aged 45-79 years with/at risk of knee OA were recruited across four sites in the
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United States. Participant demographics were captured at baseline and annually until the

end of investigation (108-months follow-up). Symptom data and AP weight-bearing knee

radiographs were available at baseline, 12,24,48,72 and 96-months follow-up.

Multicentre osteoarthritis study

Exposures

MOST is a multicentre, longitudinal cohort of participants with/at high risk of knee OA
(http://most.ucsf.edu/). Men and women (N = 3026) aged between 50-79 years who were
overweight, had current knee symptoms, and/or a history of knee injury/surgery were
recruited across communities in Birmingham and lowa City [29]. Patient characteristics,
symptom data and weight-bearing knee radiographs were available at baseline, 30 and
60-months follow-up. Data on TKR status, indexed by study visit, was only available up to
30-months follow-up (data available as of 1st August 2019).

In an effort to standardise occupational exposures across the three cohorts, our two
occupational exposures of occupational job categories and work-place physical activities
were assigned to levels of workload (sedentary to heavy manual) and were modelled in the
analysis as two separate exposures respectively.

In the Chingford study, participants were asked at baseline to report their current
occupational job category (e.g. farming, sales) (see Supplementary 1); categories were
assigned to levels of workload (sedentary, light manual and heavy manual) [30]. Participants
were also asked to report their occupational work-place physical activity ‘during a typical
working week’ with responses including; i) sedentary, ii) sedentary with occasional exercise,
iii) 50% sedentary and 50% active (or active housework; e.g. daily dust/hoover) and iv)
predominantly manual (active all day). Such activities were assigned to increasing levels of
workload (Supplementary 1) in accordance with published methods [31].

In the OAI, at each visit the Physical Activity Scale for the Elderly (PASE) survey [32]

was administered; we used baseline data only. Occupational activity level in the past 7 days
was captured with responses including; i) sitting, ii) sitting/standing/walking, iii) walking/
handling <50 pounds (Ibs) and iv) walking/handling >50 Ibs. The categories were assigned
to increasing levels of workload in accordance with previous methods [31]. Similarly,
MOST captured occupational activity using the PASE survey though only at baseline -
“What is or was your level of physical activity in the work you have done most of your adult
life?”. Occupational job category was also captured at baseline (Supplementary 2). Such job
categories were assigned to increasing levels of workload [30].

Outcome measures

Incident outcomes

RKOA—Knee radiographs were graded using Kellgren & Lawrence (KL) criteria [33]. In
the Chingford and MOST studies, KL scoring was performed across the whole knee joint
whilst in the OAL, scoring was performed for the tibio-femoral joint only. In those with no
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evidence of RKOA at baseline (KL<2 in both knees), incident RKOA was defined as KL>2
in either/both knees during follow-up.

Symptomatic RKOA—In participants with no evidence of RKOA and symptoms at
baseline (both knees), incident symptomatic RKOA was defined as the occurrence of knee
symptoms with the presence of KL>2, in the same knee, at least one of the visits across
follow-up. Across the three cohorts, participants were classified as having “current knee
pain’ if they reported pain for most days in the previous month; in accordance with previous
guidelines [34].

In both OAI and MOST studies, symptoms were assessed using the National Health and
Nutrition Examination Survey (NHANES). In the OAIl, NHANES pain data were missing at
baseline and so we used pain status at 12-months follow-up to define baseline symptomatic
RKOA status. At early visits (12-months follow-up) participants were defined as having
current knee pain if they were positive for “pain for most days of the previous month in the
past 12 months”. Due to a change in questionnaire (at 24-months follow-up), current pain
status was later defined as “Pain, aching or stiffness: more than half the days, past 30 days”.

In the Chingford study, participants were classified at baseline as having current knee pain
if they reported the presence of pain as ‘Yes’ and duration of pain was =1 month in the past
year. Due to a change in the questionnaire at follow-up (Year 5), the presence of painful
symptoms was later defined as having painful symptoms for more than 15 days in the
current month.

Incident TKR

In the Chingford study, TKR cases were identified by evidence of joint replacement seen
on radiographs acquired during follow-up. Alternatively, in the OAI and in MOST, incident
TKR cases were identified by date of replacement during follow-up.

Progression outcome

Covariates

In those with baseline RKOA, progression of RKOA was defined as the time from date

of RKOA incidence to the date of primary TKR. In the Chingford study, the exact date
(dd-mm-yyyy) of replacement was not reported; rather, TKR status was recorded in discrete
bands of time (5-year intervals). In OAl and MOST, the exact date of replacement was
reported enabling calculation of the number of months/years from diagnosis to first surgery.
It was not possible to determine the exact date of RKOA incidence across all studies and

so we used the date of entry into the studies as a proxy of RKOA incidence; in those with
baseline RKOA. In participants with RKOA in both knees at baseline, if TKRs occurred in
both knees during follow-up we used the first occurrence as the event date.

Baseline age, body mass index (BMI), sex, ethnicity and race were adjusted for when
appropriate. It is likely that previous knee injury is on the causal pathway to knee OA and so
adjustment was not performed.

Semin Arthritis Rheum. Author manuscript; available in PMC 2022 October 07.
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The analysis was performed using Stata (version 15.0). Participant characteristics were
described using mean and standard deviation (SD) for continuous, normally distributed
variables or median and interquartile range (IQR) for non-normally distributed variables.

To examine the relationship between occupational exposures (i.e. occupational job
categories and work-place physical activities) and incident outcomes, we used logistic
regression analyses. Results were presented as odds ratios (OR) with 95% confidence
intervals (ClIs) for crude and adjusted models. We simultaneously controlled for potential
confounders using multiple logistic regression.

For the assessment of progression, only those with baseline RKOA were included. Using
data from the Chingford study, we conducted a discrete-time hazard survival analysis. We
constructed an indicator variable for whether the participant experienced the outcome (0
=no TKR, 1 =TKR) and estimated the ORs using logistic discrete-time hazard models.
Analyses were adjusted for baseline age and BMI. The outcome was right censored at

year 20 (19-years follow-up) and participants who were lost to follow-up, withdrew from
the study before the event of interest or died were also censored. Alternatively, to model
the time from baseline RKOA diagnosis to knee replacement surgery in the OAI and
MOST, a time-to-event analysis was performed and hazard ratios (HRs) and 95% Cls

were estimated. Models included index occupational level, with ‘sedentary’ individuals as
the reference group. These models were adjusted for pre-specified potential confounders,
including age, sex, BMI, race and ethnicity. The proportional hazard assumption was tested
using Schoenfeld residuals test, and no violation was observed for any of the variables
included. Again, the outcome was right censored at the lost to follow-up, withdrew from the
study before the event of interest, died or final follow-up visit (96-months or 60-months)
whichever came first. Data were unavailable for the exact number of months from entry to
loss to follow-up so we used the visit prior to ‘missingness’ as the date of loss to follow-up.

For sensitivity analysis in OAI, we imputed missing baseline occupation status (N= 147)
with 12-months follow-up data. Across the 3 studies, in cases of missing RKOA data across
follow-up, though RKOA status was known either at the previous visit (i.e. RKOA positive)
or at both the adjacent visits (i.e. RKOA negative), we used imputation to impute the
missing values. We included participants who had the event prior to death and/or who were
lost to follow-up and, those who did not have the event though had complete data on RKOA
status up to their point of death. If participants had a missing outcome value though died
within 12-months of that visit, it was assumed that the cause of the ‘missingness’ was due
to the imminent death. Participants were considered to have ‘missing outcome data’ if we
could not determine outcome state across follow-up; e.g. those with no evidence of RKOA at
baseline though had missing RKOA data for the remainder of the study.

Table 1 shows characteristics of eligible study participants with baseline RKOA data. At
baseline, 551 (54.9%) participants in Chingford, 1,936 (40.4%) participants in OAI and 908
(30.0%) participants in MOST were eligible (Fig. 1). Median age across the three studies

Semin Arthritis Rheum. Author manuscript; available in PMC 2022 October 07.
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was 59.3 years and most participants were female. Counts of incident RKOA, symptomatic
RKOA and TKR by study cohort and occupational exposure are shown in Appendix 1.

Risk of incident RKOA

Chingford—Using occupational job category as the occupational exposure, in multivariate
analysis adjusted for baseline age and BMI there was no statistically significant association
between increasing levels of workload and risk of incident RKOA (Fig. 2, Supplementary 3).
Further, compared to sedentary individuals, there was no statistically significant increased
risk of incident RKOA with increasing levels of work-placed physical activity in multivariate
analysis; ‘light’ (OR: 1.43,95% CI 0.49 to 4.11), light manual (1.23, 95% CI1 0.53 to 2.87)
and heavy manual (1.49, 95% CI 0.55 to 4.03) work-place physical activities respectively
(Fig. 2, Supplementary 3).

MOST—Using occupational job category as the occupational exposure, there was no
association between workload and risk of incident RKOA in multivariate models adjusted
for age, BMI, sex, race and ethnicity (Fig. 2, Supplementary 3). Heavy manual work-place
physical activities just failed to reach conventional levels of statistical significance in
multivariate analysis (1.79,95% CI 0.98 to 3.27). Stratification by sex suggested that men
working in heavy manual occupations, defined using work-place physical activity, had a
2-fold (2.7, 95% CI 1.17 to 6.26) increased risk in multivariate analysis compared to the
sedentary group (Supplementary 5). No association was observed in women.

OAI—Using occupational work-place physical activity as the occupational exposure, after
adjusting for baseline age, BMI, sex and race both ‘light” (1.50, 95% CI 1.05 to 2.16) and
light manual (1.71, 95% CI 1.15 to 2.54) groups were associated with a 2-fold increased risk
of incident RKOA respectively (Fig. 2, Supplementary 4). After imputing missing baseline
occupation status, heavy manual work-place physical activities were also associated with

an increased risk of incident RKOA (2.07,95% CI 1.03 to 4.15) (Supplementary 4). When
stratifying by sex, we observed a consistent association between light manual work-place
physical activity and an increased risk of incident RKOA in men in multivariate (2.15,95%
Cl 1.14 to 4.05) and imputed models (2.00, 95% CI 1.09 to 3.68) (Supplementary 6). No
association was observed in women.

Risk of incident symptomatic RKOA

Chingford—Using occupational job category as the occupational exposure, there was no
association between increasing levels of workload and risk of incident symptomatic RKOA
in multivariate analysis; light manual (1.07, 95% CI 0.68 to 1.67) and heavy manual groups
(0.75, 95% CI 0.41 to 1.41) (Fig. 3, Supplementary 7). When using work-place physical
activity as the occupational exposure, both light manual (3.33,95% CI 1.15 to 9.70) and
heavy manual (3.50,95% CI 1.13 to 10.9) work-place physical activities were associated
with an increased risk of incident symptomatic RKOA respectively though statistical
significance was lost after adjustment for baseline age and BMI.

MOST—Using occupational job category as the occupational exposure, there was no
association between increasing levels of workload and risk of incident symptomatic

Semin Arthritis Rheum. Author manuscript; available in PMC 2022 October 07.
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RKOA (Fig. 3, Supplementary 7). Using work-place physical activity as the occupational
exposure, we did, however, observe an association between heavy manual work and incident
symptomatic RKOA in multivariate analysis (1.98, 95% CI 1.03 to 3.82); this relationship
was maintained in men only in multivariate (3.56, 95% CI 1.33 to 9.57) analysis (see
Supplementary 9). No association was observed in women.

OAI—Using work-place physical activity as the occupational exposure, ‘light” (1.30, 95%
Cl 1.03 to 1.65) work-place physical activities were associated with an increased risk of
incident symptomatic RKOA after adjusting for baseline age, sex, BMI and race (Fig. 3,
Supplementary 8). After imputation, light manual work-place physical activities also carried
an increased risk of incident symptomatic RKOA (1.29, 95% CI 1.00 to 1.65) though no
association was observed between heavy manual work-place physical activity and risk of
incident symptomatic RKOA (1.38, 95% CI 0.83 to 2.27). Men working in ‘light’ and

light manual occupations were consistently at greater risk of incident symptomatic RKOA
in multivariate and imputed models (Supplementary 10). No association was observed in
women.

Risk of incident TKR

Chingford—Using occupational job category as the occupational exposure, no association
was observed between light manual (0.94, 95% CI 0.07 to 12.14) and heavy manual (1.56,
95% CI 0.1 to 23.22) occupations and risk of incident TKR in those with baseline RKOA
(Supplementary 11). We were unable to determine the odds of TKR when using work-place
physical activity as all TKRs occurred within the light manual category.

MOST & OAl—In MOST, there was no association between work-place physical

activity and risk of incident TKR in those with baseline RKOA in univariate analysis
(Supplementary 11). However, in multivariate analysis there was a negative, statistically
significant association between ‘light” work and risk of TKR (0.53, 95% CI 0.29 to 0.97).
Using job category as the occupational exposure, there was no association between workload
and risk of incident TKR. Using data from the OAI, there was no association between
work-place activity and risk of incident TKR (Supplementary 11).

Progression of disease to TKR—There was no association between occupational
exposures (i.e. job category and/or work-place physical activity) and progression of disease
in those with baseline RKOA across Chingford and OAI studies (Supplementary 12 &

14). However, using work-place physical activity as the occupational exposure, in MOST
‘light” workload was statistically significantly associated with a decreased risk of RKOA
progression in multivariate analysis (HR: 0.53,95% CI 0.3 to 0.94) (Supplementary 13).

Discussion

This study is the first to examine the relationship between occupation and risk of knee OA
using three, large, long-term studies of persons at risk of OA. Using work-place physical
activity as the occupational exposure, we observed a relationship between increasing levels
of workload and risk of incident RKOA in the OAI with heavy manual work associated with
a 2-fold increased risk compared to sedentary workers (OR: 2.07, 95% CI 1.03 to 4.15);

Semin Arthritis Rheum. Author manuscript; available in PMC 2022 October 07.
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no relationship was observed in Chingford and MOST studies. Further, ‘light” (1.26, 95%
Cl 1.01 to 1.57) and light manual (1.29,95% CI 1.00 to 1.65) occupations in the OAI and,
heavy manual occupations (1.98, 95% CI 1.03 to 3.82) in MOST were associated with up to
a 2-fold increased risk of incident symptomatic RKOA.. Levels of workload may influence
the occurrence of TKR and disease progression.

We hypothesised that exposure to high levels of manual loading may be less frequent in
women [19,35] which may explain the absence of an association in the Chingford study.
When stratifying by sex in the OAl and MOST, men working in either light manual or heavy
manual work were at an increased risk of incident knee OA compared to sedentary workers;
no association was observed in women. Our findings are consistent with previous studies.
The Framingham Heart Study showed that men working in occupations entailing knee
bending combined with medium to very heavy physical demands had a >2-fold increased
risk of incident RKOA compared to occupations without knee bending (2.22, 95% CI 1.38
to 3.58); no such association was reported in women [16]. Such sex differences could be due
to differences in the interpretation of low, medium and heavy ‘physical demands’. Further,
the differences in occupational exposure patterns across men and women are well known.
For instance, within the same occupation men are more likely to report exposure to whole
body vibration compared to women [19] which is a known risk factor for knee OA [10].
Subsequently, differences between sexes in the amount of time spent performing specific
occupational tasks and time spent in non-neutral task-specific postures [36], within the same
occupation, may explain in part the observed differences between men and women.

We observed a relationship between ‘light” work-place physical activity and a decreased
risk of incident TKR in MOST. Workers with knee OA in physically demanding jobs

may seek healthcare more frequently due to a greater chance of work-place injury. This
may lead to better management of their disease thereby delaying/preventing the need for
TKR. Alternatively, there is some evidence to suggest that certain levels of physical activity
may be protective to TKR in those with OA [37] with a potential mechanism of muscle
strengthening [38].

This study has several strengths. Firstly, we used data from three, large, high-quality
cohort studies with extensive follow-up periods. This allowed us to explore the long-term
temporal effects of occupational exposures on incident outcomes and to cross-validate
across sexes. We described the effect of occupation on knee OA using two measures of
workload; occupational job categories (e.g. farming) and work-place physical activities (e.g.
carrying <50 Ibs). Whilst occupational job categories may be less prone to recall bias, it
is perhaps a less accurate measure of occupational exposure compared to the reporting of
specific occupational work-place physical activities. We observed a relationship between
both occupational exposures and an increased risk of knee OA which would support the
robustness of our findings. The magnitude of the effect was however, greatest when using
work-place physical activity as the exposure.

This study has several potential limitations. Firstly, as in all previous occupation-based
cohort studies, occupational exposures are difficult to define and validate. In our study, all
occupation data used were collected at baseline; with the exception of imputation in the OAI
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in which we used 12-month follow-up data. Questionnaires are subject to recall bias and
data collected at baseline may not reflect long-term occupational status. Further, whilst the
job categories used may have accurately reflected levels of workload in the 1980-2000’s
(time of collection), due to changes in work regulations and, health and safety laws, jobs
have evolved and may not necessarily reflect current levels of workload thereby limiting

the generalisability of our findings. More so, the questions asked related to occupational
status in the baseline questionnaires in Chingford, OAl and MOST studies varied slightly;
we acknowledge this as a limitation. Future occupational studies of knee OA would benefit
from more frequent capture of occupational exposure data. This is likely to be more feasible
in the current age with the introduction of continuous monitoring using smart devices; this
would ultimately help to minimize occupational exposure misclassification in epidemiology
studies.

We attempted to harmonise outcome and exposure data across all three studies, though
variation in study procedures prevented complete coherence. For instance, definitions of
incident symptomatic RKOA varied across the three cohorts; we did however, harmonise

in accordance with previously published guidelines [34]. Further, whilst we adhered to the
conventional definition of knee OA (KL=2), radiographic assessments varied across studies.
In both the Chingford and MOST studies, KL=>2 was defined as definite osteophytes and
joint space narrowing (JSN), whilst in the OAI KL>2 was equal to the occurrence of
definite osteophytes and questionable JSN. Osteophyte development with JSN is considered
a stricter definition of RKOA [39] which could explain variance in our findings due to
differences in incidence rates.

Despite using data from three large studies to investigate the effects of occupational
exposures on the occurrence of TKRs, we were limited by power due to low incidence
rates. Because of differences in study design, Chingford is a population-level cohort whilst
MOST and OAI are enhanced with specific study populations, we felt it more appropriate
to analyse the cohorts separately rather than combining all study participants. Our study
focused on the impact of ‘current occupation’, which does not account for exposure

to previous occupations/occupational tasks. Differences in the phrasing of the occupation-
related questions may have also contributed to the differences seen across studies.

Conclusions

Compared to sedentary occupations, heavy manual work was associated with an increased
risk of incident knee OA; particularly in men. No associations were observed between
occupational exposures and incident and progression outcomes in women. Low levels of
workload may protect against the occurrence of TKR and disease progression.
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Refer to Web version on PubMed Central for supplementary material.
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Appendix 1: Number of incident cases across study cohorts and

occupational exposures.

Study Cohort Radiographic Knee OA Symptomatic RKOA  Total Knee Replacement
(RKOA) (TKR)

Chingford Study

Job category 382 (82.0%) 134 (29.1%) 4 (8.5%)
Work-Place Physical Activity 441 (80.8%) 163 (30.0%) 4 (8.5%)
Osteoarthritis I nitiative
(work-place physical activity only) 252 (17.8%) 629 (25%) 269 (15.8%)
MOST
Job category 182 (24.4%) 163 (22.2%) 65 (8.2%)
Work-Place Physical Activity 229 (25.2%) 209 (23.0%) 94 (9.3%)
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Chingford 1000 Women Study:

N = 1003 women

NOT eligible at baseline:

Missing RKOA data (N = 33)
RKOA at baseline (N = 143)
Other musculoskeletal condition(s)
(N =29)
Previous knee-related surgery (N = 7)
Missing outcome data (N = 240)

N= 551 women
N =467 (with baseline job category data)

N = 546 (with baseline work-place activity data)

Osteoarthritis Initiative (OAI):

4796 men & women

NOT eligible at baseline:

Missing RKOA data (N = 289)
Evidence of RKOA (N = 2570)
Previous knee-related surgery (N = 0)

Missing outcome data (N = 1)

N= 1936 men & women

N = 1420 (with baseline work-place activity data)

Multicentre Osteoarthritis Study (MOST):

N = 3026 men & women

NOT eligible at baseline:

Missing RKOA data (N = 247)
RKOA at baseline (N = 1551)
Other musculoskeletal condition(s)
(N =67)

Previous knee-related surgery (N = 99)

Missing outcome data (N = 154)

N= 908 men & women

N = 745 (with baseline job category data)

N =908 (with baseline work-place activity data)

Fig. 1.
Flow chart of the studies; participants eligible for the main study investigation (incident

RKOA analysis).
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