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Abstract
Purpose To evaluate the 5-year course of physical work capacity of participants with early symptomatic osteoarthritis (OA) 
of the hip and/or the knee; to identify trajectories and explore the relationship between trajectories and covariates. Methods 
In a prospective cohort study, physical work capacity was measured at baseline, using a test protocol (functional capacity 
evaluation) consisting of work-related physical activities. Participants were invited to participate in 1, 2 and 5 year follow-up 
measurements. Multilevel analysis and latent classes analysis were performed, in models with test performances as dependent 
variables and age, sex, work status, self-reported function (Western Ontario McMasters Arthritis Scale—WOMAC), body 
mass index (BMI) and time as independent variables. Multiple imputation was used to control for the influence of missing 
data. Results At baseline and after 1, 2 and 5 years there were 96, 64, 61 and 35 participants. Mean (SD) age at baseline was 
56 (4.9) years, 84% were females. There was no statistically significant change in test performances (lifting low and high, 
carrying, static overhead work, repetitive bending, repetitive rotations) between the 4 measurements. Male sex, younger age 
and better self-reported function were statistically significant (p < 0.05) determinants of higher performance on most of the 
tests; having a paid job, BMI and progression of time were not. Three trajectories were identified: ‘weak giving way’, ‘stable 
and able’, and ‘strong with decline’. Discussion In subgroups of participants with early symptomatic OA, determined by age, 
sex and self-reported function, physical work capacity seems to be a stable characteristic over 5 years.

Keywords  Osteoarthritis · Hip · Knee · Physical work capacity · Cohort · FCE

Introduction

Osteoarthritis (OA) of the hips and the knees can have a severe 
impact on physical activities in daily life, for example walking 
and climbing stairs may become limited. Activities in sports 
[1] and in work may also be affected [2, 3]. Although the onset 
of OA is usually after the age of 45 and a significant increase in 
prevalence is seen after 60, a possible impact of OA in people 
in the working age has been recorded [4]. Among the Cana-
dian OA population, around 50% of non-employment due to 
illness was associated with OA. Estimations for the size of 
the working age population with OA increased from 1.5 mil-
lion in 2010 to 1.7 million in 2031 [5]. In the Netherlands, 
in the age categories 45–49, 50–54, 55–59 and 60–64 years 
the prevalence of OA increases from 21.5–41.0–70.4 to 114.3 
per 1000 for males and 31.8–70.9–120.8 to 186.8 per 1000 
for females [6]. As in Canada, due to demographic changes 
here also a large increase of the impact of knee and hip OA on 
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work-related sickness is expected [7]. The course of OA and 
its impact on functioning is generally characterized by slow 
deterioration in the early phase [8, 9] but some individuals 
may show different trajectories [10, 11]. Age, body mass, pain, 
reduced knee flexion, number of comorbidities, lower vitality 
or avoidance of activities may influence the course of physical 
functioning in osteoarthritis [9].

The onset of work restrictions in OA is independently asso-
ciated with severe joint pain and functional limitation, number 
of affected body sites but also with area employment depri-
vation [12]. Being male, pain interference with function and 
lower co-worker support were predictive for work loss in OA, 
but the extent of arthritis, co-morbidity, obesity or psychologi-
cal or other job factors were not [13]. Explaining the impact 
of OA on work in relation to the course of OA in time appears 
to be a complex, multifactorial matter.

Whether individuals can meet the physical demands of their 
job basically depends on the physical load in work and the 
physical work capacity of the individual. Several tools and 
methods are available for job load analysis [14] and for capac-
ity evaluation [15]. An imbalance between load and capacity 
may be a risk for the development of limitations and disability. 
This apparently obvious assumption has not been tested for 
OA in relation to work. It has been tested for low back and 
upper extremity disorders, but the assumption was not con-
firmed [16]. A limited number of cross-sectional studies have 
been performed that analyze the physical work capacity of 
groups of people [17–19] but no longitudinal studies applying 
performance-based measurements are available. Studies with 
a longitudinal design are therefore necessary to analyze the 
course of OA and its impact on work capacity, and to identify 
(modifiable) predictors for this course.

Insight into the course of work capacity of employees 
with OA is needed, because the rising prevalence of OA 
with increasing age is expected to amplify the decline in 
physical functions with age [20–23], although considerable 
individual variation exists. Some people may demonstrate 
rapid decline where others may remain stable for years. This 
insight may generate recommendations for sustainable work 
participation. The primary objective of this study was to 
evaluate the 5 years course of functional capacity in people 
with early OA of the hip and/or the knee. Secondary objec-
tives were to identify factors correlated to this course and 
(referring to individual differences) to identify trajectories 
(latent classes) of participants with different courses.

Methods

Design

The study was performed in a sample of 157 out of 1003 
participants from the prospective Cohort Hip and Cohort 

Knee study [24]. It concerned an additional study in a con-
venience sample consisting of the participants of 2 of the 10 
CHECK centers, Groningen and Enschede, in the context of 
the collaboration between these two centers. Longitudinal 
data from the measurement at baseline (T0) and after 1, 2 
and 5 years (T1, T2 and T5, respectively) follow-up were 
analyzed.

Participants

Inclusion criteria for the CHECK study were age 45–64 year, 
hip and/or knee pain for which the participant not yet had 
consulted their physician, or the first consultation was within 
6 months before entry. Participants were excluded if hip or 
knee pain was based on any other pathological condition 
that could explain the symptoms (for example the presence 
of inflammatory rheumatic disorders, joint prosthesis hip 
and knee, previous joint trauma and serious co morbidity). 
All participants provided written informed consent before 
entering the study, and the Medical Ethical Board of hos-
pital ‘Medisch Spectrum Twente’ in Enschede, the Nether-
lands, approved the study. Participants from two of the 10 
CHECK centers were invited to participate in this study on 
work capacity.

Procedure

From the before mentioned regional CHECK study centers 
of Groningen and Enschede all 157 participants were invited 
to participate in this longitudinal (5 years) study on perfor-
mance based measurement of physical capacity. A few days 
after each measurement participants were telephoned about 
adverse effects, muscle soreness, and increases of symptoms 
due to the physical tests.

Measurements

Functional Capacity the WorkWell Systems Functional 
Capacity Evaluation (formerly known as Isernhagen Work 
Systems FCE; hereafter: FCE) [WorkWell Systems 2006] 
was used to assess participants’ capacity to perform work-
related activities. Twenty-two tests, including all those that 
cause load bearing to the hips and the knees, were selected 
from the 2-day FCE protocol at baseline (T0); at T1, T2 and 
T5 the tests were performed on 1 day. These tests aim to 
record capacity with regards to Manual Material Handling, 
Postural Tolerance and Repetitive Movements, and refer to 
physical strength, endurance or speed. Providing the evalu-
ator judged the tests to be performed safely (based on obser-
vation criteria as movement pattern and postural changes) 
participants were asked to continue to a higher load level (5 
repetitions per level). The static endurance tests were con-
tinued until a pre-set limit was reached. The participant was 
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free to end any test at any moment, for example because of 
discomfort or pain. Participants were informed about the 
possibility of muscle soreness and increase of symptoms 
after maximal testing and the natural course of this [25].

The longitudinal analyses were performed on the results 
from 6 of the 22 tests that represent main aspects of physical 
job demands and the baseline data of which were presented 
earlier in a cross-sectional study on comparison with healthy 
workers [19]. The reliability of these tests has been estab-
lished [26, 27]. Tests were performed on 2 consecutive days 
at baseline (with repeat of material handling tests on the 
second day), and on 1 day in all other occasions.

Manual Material Handling was tested in the following 
FCE tests:

Lifting Low

Objective: capacity of lifting from table to floor. Materials: 
plastic receptacle (40 × 30 × 26 cm), a wall mounted system 
with adjustable shelves and weights of 1.0, 2.0 and 4.0 kg. 
Procedure: five lifts from table at 74 cm to floor and vice 
versa in standing position within 90 s. Four to five weight 
increments until maximum amount of kg was reached.

Lifting High

Objective: capacity of overhead lifting task. Materials: plas-
tic receptacle (40 × 30 × 26 cm), a wall mounted system with 
adjustable shelves and weights of 1.0, 2.0 and 4.0 kg. Proce-
dure: five lifts from table (74 cm) to crown height and vice 
versa in standing position within 90 s. Four to five weight 
increments until maximum amount of kg was reached.

Carrying Long

Objective: capacity of two handed carrying. Materials: plas-
tic receptacle (40 × 30 × 26 cm), a wall mounted system with 
adjustable shelves and weights of 1.0, 2.0 and 4.0 kg. Proce-
dure: 20 m carrying at waist height with receptacle within 
90 s. Four to five weight increments until maximum amount 
of kg was reached.

Postural tolerance was tested in the following FCE tests:

Overhead Working

Objective: capacity of postural tolerance of overhead work-
ing. Materials: aluminium plate adjustable in height with 20 
holes, bolts and nuts and two cuff weights of 1.0 kg each. 
Procedure: standing with hands at crown height, manipulat-
ing nuts and bolts wearing cuff weights around the wrists. 
The time that position is held was measured (sec).

Repetitive movements were tested in the following FCE 
tests:

Repetitive Bending

Objective: capacity of repetitive bending and reaching. 
Materials: 20 marbles and 2 bowls with a 14-cm diameter 
positioned at floor and crown height. Procedure: standing 
with knees flexed between 0° and 30°, move marbles verti-
cally from floor to crown height as fast as possible. Time 
needed to remove 20 marbles is scored (sec).

Repetitive Rotations

Objective: capacity of fast repetitive side movements of the 
upper extremity. Materials: 30 marbles and 2 bowls with a 
14-cm diameter positioned at table height (74 cm). Proce-
dure: sitting with bowls on wingspan distance, move marbles 
horizontally at table height from right to left with right arm 
as fast as possible and vice versa. Time needed to move 30 
marbles is scored (sec).

Secondary Measures

Preceding the FCE tests participants’ age and sex were reg-
istered. Body height and weight were measured and Body 
Mass Index (BMI) was calculated. Tests were administered 
by 4th year physical therapy students who had received a 
1-day training in the procedures and the execution of the 
FCE. They were trained and supervised by the research 
team.

Data on work status (either or not having a paid job for 
12 h per week) and self-reported function (Western Ontario 
McMasters Arthritis Scale, WOMAC, scale 0–100 [28]) 
were retrieved from the questionnaires the participants filled 
out in the CHECK study. Radiographic data on the stage of 
OA (classified as Kellgren and Lawrence (K&L) rating score 
[29]) were retrieved from measurements at baseline, T2 and 
T5 to document the radiographic damage of the joints. Clini-
cal diagnosis of OA was classified according to the clinical 
American College of Rheumatology (ACR) criteria for of 
OA [30, 31].

Statistical Analysis

For identifying independent prognostic factors for perfor-
mance on each of the 6 selected FCE tests the variables sex, 
age, having a paid job, BMI, WOMAC function and time of 
measurement (Tx) were entered in the multilevel analysis 
(IBM SPSS Statistics 20). These independent variables were 
entered, using the following cut-off points: age categories 
45–49, 50–54, 55–59, ≥ 60; BMI: <18,5 (underweight), 
18.5–24.9 (normal weight), 25.0–29.9 (overweight), ≥ 30 
(obese); WOMAC < 69 points and ≥ 69 points, based on a 
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previous study [32]; Tx = 0, 1, 2, 5. We used multilevel anal-
ysis estimated fixed effects, because measurement moments 
where nested within participants.

To identify subgroups of participants with possibly dif-
ferent courses of functional capacity in time, Latent Class 
Analyses (LatentGold 4.5) were performed. The number 
of classes that best fitted the data was determined using 
the Bayesian Information Criterion (BIC). The identified 
classes were related to sex, age, having a paid job, BMI, 
and WOMAC function.

To analyze for selective drop-out, the participants who 
participated only once and those who participated more than 
once were compared for differences in performance at base-
line. To check for the influence of missing data, results were 
compared to those in an imputed set of data. For missing 
values, multiple imputation was used (from the statistical 
package SPSS) with the ‘predictive mean matching’ model 
type, choosing to create 20 imputed datasets in this study. 
We included covariates, outcome (FCE) and auxiliary vari-
ables that help to impute variables with missing data.

Results

Ninety-six of the 157 participants (61%) from two of the 
CHECK centers participated in the functional capacity eval-
uations. The baseline characteristics of the 96 participants 
(Table 1) showed no significant differences with the 907 
others in the cohort. The majority were female, about 50% 
had a paid job for 12 h or more per week.

At inclusion CHECK was indeed an early OA cohort, 
the proportion of participants with radiological osteoarthri-
tis (K&L > 1) was 6% for the knee and 10% for the hip; 
however, 76% of the patients with knee symptoms could 
be diagnosed as OA according to the clinical American 
College of Rheumatology (ACR) criteria. A quarter of the 
1003 CHECK participants with hip symptoms (24%) ful-
filled the clinical classification criteria of hip OA. Table 2 

demonstrates that our study sample (n = 96) showed no K&L 
scores > 1 at baseline (data from 5 to 6 participants were 
missing) and relatively more knee than hip OA at follow-up.

During this longitudinal study, the participating sample 
decreased from n = 96 at baseline to n = 64 (67%) after 1 
year, n = 61 (64%) after 2 years and n = 35 (36%) after 5 
years. Reasons to drop out that were given in the telephone 
interviews were the physical load of the tests, physical symp-
toms in the days following the test, serious health problems 
unrelated to OA, personal circumstances, moved to other 
part of the country, or stopped participation in CHECK.

Course of the Performance

Overall there was no change in the results over the 5 years 
(Fig. 1), on average the lines were more or less flat or 
showed no clear trend (Fig. 1). For example, in the test Lift-
ing Low participants lifted on average around 25 kg at base-
line (T0) and this performance remained stable over the 5 
years. Because of this flat course of the functional capacity, 
the factors in the regression model (Table 3) can be consid-
ered related to the average performance.

Female sex and a low WOMAC score both were statisti-
cally significant co-variates for poorer performance on the 
three manual material handling tests (lifting low, lifting 
high, carrying; Table 3).

On lifting low for example, females lifted on average 
15.8 kg. less than males and participants with a score lower 
than 69 point on WOMAC function lifted 2.78 kg. less than 
those with score of 69 or higher. Older age was a statisti-
cally significant prognostic factor for lower performance on 
three tests (two manual material handling tests, for example 
weight lifted on lifting high was 0.19 kg. lower per year 
older, and one repetitive movements test). It took obese 
participants about 5 s longer than the participants with nor-
mal weight and overweight to complete the repetitive knee 
bending test. Having a paid job was not related to any of the 
six tests. On all comparisons of results on the 6 FCE test 

Table 1   Subject characteristics 
at baseline in the cohort 
(n = 1003)

Participants 
FCE (n = 96)

Others 
in cohort 
(n = 907)

Mean CI 95% of the difference P

Mean (SD)/or % Difference Lowerbound Upperbound

Age (years) 56 (4.9) 56 (5.2) 0 − 1.09 1.09 0.995
Female (%) 84% 78% 6% − 0.13 0.02 0.173
Work participation (%) 48% 46% 2% − 0.12 0.09 0.651
BMI (kg/m2) 26.0 (4.5) 26.2 (4.1) − 0.2 − 1.07 0.67 0.845
WOMAC
 Function 73.4 (17.8) 76.9 (17.1) − 3.6 − 7.10 0.10 0.094
 Stiffness 65.3 (21.9) 67.0 (21.0) − 1.7 − 6.14 2.74 0.435
 Pain 73.0 (17.1) 74.9 (17.1) − 1.9 − 5.50 1.70 0.290
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between different measurements in time (Tx) there were only 
two significant differences (between baseline and 5-years 
follow-up measurement for overhead static and repetitive 
rotation tests). Results for the three manual material han-
dling tests (lifting low and high, carrying) were very consist-
ent, those for the endurance (static overhead) and speed tests 
(repetitive bending and repetitive rotation) were not.

The objective of identifying classes of participants with 
different courses (trajectories) of functional capacity over 
time, was answered by using the latent class analysis. Based 
on the statistical Bayesian Information Criterion (BIC; Sup-
plementary Table 4) models with three latent classes were 
selected for the three manual material handling tests and 
for the overhead static posture test (Figs. 2, 3); on the latter 
test BIC indicated 4 classes, but because of the small differ-
ence with a model with 3 classes and considering the sample 
size a three classes model was selected. For the repetitive 
movements test, models with two classes were selected (not 
shown for reasons of space). The main difference between 
the trajectories was the level of performance, while the 
course over time (T0–T1–T2–T5) was not very different. For 

the lifting and carrying tests we identified three subgroups 
and labeled them as ‘weak giving way’, ‘stable and able’ 
and ‘strong with decline’. The composition of the identi-
fied classes on the manual material handling test was com-
pared with regards to the personal characteristics (sex, BMI, 
WOMAC and work status). This comparison showed a con-
sistent increase (from lower to higher lines in Figs. 2, 3) in 
the proportions of males, participants with higher WOMAC 
scores and overweight participants (tables in Figs. 2, 3). For 
example, the left columns of the table in Fig. 2 show that 
on the test Lifting Low the proportion of participants with 
WOMAC score ≥ 69 increased from 44% in the low class to 
75% in the medium and 83% in the high class. On the static 
endurance and repetitive movements tests the picture is less 
consistent (latter not shown).

Influence of Missing Data

Multiple imputation resulted in a model with two instead of 
three latent classes for the FCE-test carrying. For the other 
five tests similar models as without imputation could be 

Table 2   Radiographic 
progression of OA in the FCE 
participants: baseline, 2 and 5 
years: frequencies of Kellgren 
and Lawrence scores

Joint K&L grade Measurement Tx = Joint K&L grade Measurement 
Tx =

0 2 5 0 2 5

Hip, left 0 68 59 55 Hip, right 0 69 62 61
1 22 30 32 1 22 26 25
2 0 1 3 2 0 2 4
3 0 0 0 3 0 0 0
4 0 0 0 4 0 0 0
N = 90 89 90 N= 91 90 90

Knee, left 0 41 36 25 Knee, right 0 43 37 30
1 50 44 45 1 47 42 43
2 0 12 19 2 0 12 15
3 0 1 3 3 0 1 4
4 0 0 0 4 0 0 0
N= 91 93 92 N= 90 92 92

Fig. 1   Estimated marginal 
means for the strength tests 
(left) and for the endurance and 
speed tests (right)
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generated, and for the 5-year measurements the confidence 
intervals were often relatively wide (not shown).

Those who participated only once did not show signifi-
cantly different performances on the FCE compared to those 
who participated more than once (results not shown), indi-
cating that there was no selective drop-out of participants 
with lower functional capacity at baseline.

Discussion

Main Results

The functional capacity for manual material handling, static 
overhead work and repetitive movements showed hardly any 
change over 5 years. The strongest independent co-variates 
of a higher functional capacity were male sex and a high 
self-reported physical function (WOMAC ≥ 69); lower age 
was a significant factor on three tests. Work status (either or 
not having a paid job) and progression of time were unre-
lated to functional capacity. For manual material handling 
capacity three trajectories (classes of participants) could be 
identified, a very strong class with mostly males (‘strong 
with decline’), a group with medium strong participants 
(males and females, ‘stable and able’) and a weak group 
(only females, ‘weak giving way’). All three groups showed 
little or no change over time.

Methodology

A strength of our study is that it is the first longitudinal 
study on performance based measurement of functional 
capacity. In line with the objectives of the CHECK study, it 
gives basic insights into the course of functional capacity in 
OA over time. Measuring performance may offer additional 
information on outcomes to self-reported questionnaire data 
when it concerns work ability [32]. To allow optimal use of 
all available data while dealing with drop out, multi-level 
analysis was used. With this method all data could be used 
and participants who completed more measurements con-
tributed more to the estimations.

A weakness of the study is that many participants did 
not complete all follow-up measurements, especially in the 
5-years measurement there was loss to follow-up which may 
have introduced selection bias. Multiple imputations did 
not lead to rejection of the identified classes, except for the 
FCE-test ‘carrying’. The method we chose for dealing with 
missing data in the analytic phase was multiple imputation. 
Multiple imputation offers some protection against a sim-
ple missing not at random (MNAR) mechanism [33]. This 
method is more likely to be valid and should be preferred 
because of its greater efficiency, because multiple imputa-
tion may be more robust to departures from assumptions of Ta
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Fig. 2   Graphs depict trajecto-
ries of performance on the FCE 
lifting tests for the three latent 
classes over measurements 
(T = 0, 1, 2, 5). Percentages 
below graphs indicate propor-
tions of subjects in each class, 
from lowest to upper curve 
(sum = 100%). Tables present 
composition of classes by 
personal characteristics (propor-
tions for sex, BMI, WOMAC 
score, work status) per class 
(vertical sum = 100% for each 
variable)

Fig. 3   Graphs depict trajecto-
ries of performance on the FCE 
tests carrying (kg) and overhead 
work (seconds) for the3 latent 
classes over measurements 
(T = 0, 1, 2, 5). Percentages 
below graphs indicate propor-
tions of subjects in each class, 
from lowest to upper curve 
(sum = 100%). Tables present 
composition of classes by 
personal characteristics (propor-
tions for sex, BMI, WOMAC 
score, work status) per class 
(vertical sum = 100% for each 
variable)
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worst-case and best-case scenarios. The advantage of this 
method is that it represents the uncertainty about which 
value to impute. Sensitivity analyses incorporating worst-
case and best-case scenarios is one of the several statisti-
cal approaches for dealing with missing data. Because the 
limitations of too small standard error and thereby over-
estimation of precision of the results that were reported in 
the literature [34], we chose for the multiple imputation as 
method for dealing with the missing data. Proving that the 
data is missing at random (MAR) is very hard, but it is likely 
that the MAR assumption is more plausible when more vari-
ables are included in the multiple imputation model. The 
argument that supports the choice for MAR was based on 
the comparison between persons who were present at all 
three measuring moments (complete cases) and persons who 
were absent for at least one measurement moment at base-
line (see Online Appendix Table A02). In addition, to give 
more insight into the imputation, the imputed data is pre-
sented both from baseline and the last measurement moment 
(Online Appendix Tables A02 and A03).

Participants who dropped out after the first measurement 
did not perform different than the others at baseline. In 
phone contacts following the tests several reasons for drop-
out were recorded, varying from having moved to another 
part of the country to not wanting to take time off from work 
to participate in the tests. Also some of the participants indi-
cated they did not want to continue because of the physical 
strenuousness of the tests and subsequent muscle soreness 
or increased musculoskeletal pain. Not their capacity, but 
differences in tolerance to discomfort or pain after the tests, 
may have influenced participants’ decision to stop partici-
pating in the study. Pain acceptance, pain self-efficacy and 
perceived work load have been shown relevant factors for 
staying at work [35]. Although the FCE’s in this study were 
not performed in an occupational health context, the relation 
between pain and performance during the FCE is a subject 
for further study that may yield interesting information for 
occupational and general health professionals.

Some of the results support the validity of FCE tests: as 
expected [18], men demonstrated higher manual material 
handling performances than women. Another valid results 
was that tests stressing the hips and/or the knees (for exam-
ple lifting low and carrying) showed smaller proportions of 
participants in the strongest classes (15% and 8% respec-
tively) compared to the other tests. The three manual mate-
rial handling tests showed very consistent results, whereas 
the static endurance and repetitive speed tests gave more 
varying results. Work status (having a paid job) was not 
consistently related to FCE performance, perhaps because 
physical demands in a job were not evaluated and may have 
been different between participants. For example, the per-
formance on lifting high may be dependent on exposure 
to (and implicating training of) this task at work; working 

participants with office jobs are not likely to lift high loads 
on this test. The composition of the resulting classes has 
been influenced by the composition of the study population 
(86% females).

Clinical Relevance and Implications

Our finding of stable functional capacities over a 5 years 
period is different from ‘general opinions’ about the effects 
of both aging and OA on physical functioning. This obser-
vation demonstrates that work-related functional capacity 
does not necessarily decline in 5 years in participants aged in 
their fifties, with early OA. Interestingly, Holla et al. [9] also 
identified three subgroups in the CHECK study; however, 
they included only the participants with knee OA and used 
self-reported function (WOMAC) as the outcome measure 
to identify subgroups of participants with good, moderate or 
poor outcome of their knee disorder. Similar to our study, 
which evaluated physical function with performance based 
testing, Holla’s subgroups demonstrated different levels of 
function and the changes in function over time were small 
[9]. Considering the variation between participants with 
early OA of hips and knees generalization is difficult, but 
identifying and describing subgroups may be an important 
step in the clinical management of functioning problems 
in OA.

Except perhaps for jobs with a high physical load, the 
consequences of aging (and OA) on work capacity should 
not be overestimated. Discrepancies between work capacity 
and work load need to be studied on the level of the indi-
vidual, including changes over time and the effect of inter-
ventions aiming at these discrepancies. In a previous study in 
the whole cohort (N = 1002) 20% of the participants reported 
they had made work accommodations and 26% would like 
to do so. Decreased working hours were most frequently 
reported, besides adaptations in the work place and the work 
technique. Workplace interventions have been shown to be 
effective for individuals with OA [36] and may help to cope 
with OA related work difficulties. Physiotherapy may be an 
alternative or additional intervention to maintain physical 
capacity. The indication for either of these interventions may 
be supported by knowledge from an FCE.

Maybe the participation in a cohort study worked as a 
stimulus, as some participants indicated that the information 
they received during the study made them more aware of 
factors that could influence their health situation and func-
tioning. Changes in life-style, for example starting or contin-
uing regular physical activity and training, or trying to keep 
at a constant body weight, could contribute to maintaining 
functional capacity with climbing age [21, 37]. Health infor-
mation in an early stage of OA may have a preventive effect 
on physical function.
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Although increasing age (as within factor) had no effect 
in this study, we did find effects of age differences (between 
factor) on physical performance. This seems contradictory, 
but may be due to bias by many possible factors; it could 
be a cohort effect in which the younger participants have 
benefited from better health care in any period in their life or 
from improved work conditions; also the older participants 
probably have a longer work history and have therefore been 
longer exposed to physical load [38].

The quantification of functional capacity by performance 
based testing may be helpful as a reference for assessments 
and interventions in the field of occupational health, spe-
cifically with an ageing population that needs to postpone 
retirement. The identification of the class ‘stable and able’ 
regarding performance on the lifting low test is interesting. 
Their performance level is around 23 kg. which is equal to 
the maximally recommended weight to lift in ideal work-
ing situations (NIOSH, [39]) and to the lower limit of the 
category of functions with a medium physical work load 
according to the DOT [40]. This means that there is a cat-
egory of workers (males and females) for whom an FCE may 
be an indicated instrument to monitor the match between 
work load and physical capacity of the individual. It has to 
be noticed that the limits of agreement of these measure-
ments are wide [27], which makes clinical interpretation of 
individual results challenging.

Both work load (job characteristics) and personal capac-
ity (maintaining good physical function) may affect workers 
in maintaining a sustainable working life. The conclusion 
of our study is that in subgroups of participants with early 
symptomatic OA, determined by age, sex and self-reported 
function, physical work capacity seems to be a stable char-
acteristic over 5 years.
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