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Abstract
Objective

To explore the combination of data on functioning and work load for early identification of patients at risk for diminished 
work productivity in rheumatoid arthritis (RA).

Patients and methods
In the FIN-RACo trial, 162 patients with recent onset RA and available for the workforce were treated with either a 
combination of disease-modifying antirheumatic drugs (DMARDs) or a single DMARD for 2 years. Otherwise, they 

received routine care and were followed up for 5 years. Data on their individual income and lost work days came from 
official registers. Loss of productivity was computed by the human capital approach. Self-reported data on physical work 

demand (Finnish Institute for Occupational Health Questionnaire) at baseline and on functioning (HAQ) at 6 months 
were linked according to the International Classification of Functioning, Disability and Health. 

Results
Data on 112 patients were analyzable at 6 months; 35 (31%) of them had diminished capacity in functions required at 

paid work. Any mismatch between perceived abilities and requirements predicted future (7 through 60 months) loss of pro-
ductivity – on average Euro 14,040 (95% confidence interval (CI): 9,143-20,511) per year in patients with the mismatch 
compared to Euro 3,043 (1,623-5,534) in those without any mismatch – and was associated with RA-related permanent 

work disability (hazard ratio: 11.6; 95%CI: 4.0-33.4).

Conclusion
Linking together self-reported data about functioning and work load helps in early identification of the RA patients at risk 

for loss of working days.
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Introduction
Rheumatoid arthritis (RA) has a poorly 
predictable course and variable out-
come (1), but limited work capacity 
is a common consequence for patients 
of working age (2). In the FIN-RACo 
trial, three fourths of the patients with 
recent-onset RA lost working days, and 
one fourth became permanently work 
disabled over five years (3). Compa-
rable results have been reported else-
where (4-6). Given the adverse socio-
economic repercussions, the identifica-
tion of patients at risk for work disabil-
ity at the earliest is of utmost impor-
tance to optimize their treatment and 
start rehabilitation for maintenance of 
work capacity.
A person is able to be gainfully em-
ployed if his or her personal capabilities 
meet the requirements of the job. Con-
versely, any mismatch of capabilities 
and requirements results in diminished 
work capacity. Ample evidence shows 
that both poor functional capacity and 
occupational heavy labor are predictors 
of work disability in patients with RA 
(7-10). The mismatch between func-
tional capabilities and work demand, 
however, has seldom been studied in 
rheumatology. An exception is the de-
velopment of the Work Instability Scale 
for rheumatoid arthritis (11). It has 
shown validity against expert vocation-
al assessment but its usefulness in prac-
tice has not been tested. In addition, 
the Work Limitations Questionnaire is 
available for assessment of health prob-
lem related activity limitations in the 
workplace, but its predictive validity 
regarding work productivity remains to 
be determined (12, 13). 
In earlier reports, occupational heavy 
labor has been defined either by job 
title or by self-report using a simple 
ordinal scale (7-9). These indicators 
are, however, rather crude measures of 
physical demands during paid work. 
More detailed information can be ob-
tained by direct measurement, which is 
accurate but costly and laborious or by 
subjective assessment using question-
naire, which is more suitable for larger 
patient groups (14). In Finland, a self-
reported questionnaire including ten 
questions regarding physical work load 
has shown a fairly good correlation 

with observations made by a trained 
physiotherapist (15). This FIOH (Finn-
ish Institute for Occupational Health) 
questionnaire (with one extra item, see 
appendix) is routinely used in vocation-
al medicine in Finland. 
With regard to functioning, the Stan-
ford Health Assessment Questionnaire 
(HAQ) has shown good validity and 
predictive capacity in patients with RA 
and has been translated into many lan-
guages, including Finnish (16, 17).
Information about functioning and 
work requirements can be organized by 
use of the International Classification 
of Functioning, Disability, and Health 
(ICF) (18, 19). We have earlier linked 
the items of the HAQ to activity limi-
tations of the ICF (3). Information re-
garding physical demands at work can 
be linked to the ICF accordingly. Con-
sequently, the capacities or disabilities 
of a patient on one hand and the require-
ments of his or her work on the other 
can be “matched” and possible discrep-
ancies – mismatches – revealed.
We have shown that poor 6-month 
treatment response as defined by the 
American College of Rheumatology 
(ACR) criteria (20, 21) is a strong 
predictor of future work incapacity as 
well as of indirect costs to society (22). 
Some patients with satisfactory ACR50 
improvement, however, became perma-
nently work disabled while others not 
responding to treatment kept in work.
In this study, we wanted to test whether 
the mismatch between physical de-
mands of paid work and functioning 
based on data from the FIOH question-
naire and the HAQ, respectively, and 
organized according to the ICF, could 
further facilitate the identification of 
those patients at risk for loss of work 
capacity in early RA. The patient-re-
ported work load was compared to ex-
pert opinion on work exposure in the 
patients’ occupations.

Patients and methods 
Study design 
This study was embedded in a rand-
omized, controlled trial (the Finnish 
Rheumatoid Arthritis Combination-
Therapy Trial, FIN-RACo) compar-
ing therapy with a combination of dis-
ease-modifying antirheumatic drugs 
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(DMARDs) to that with a single 
DMARD. This study has been de-
scribed in detail elsewhere (23, 24). 
The patients were assessed at baseline 
and at regular doctor visits for 5 years 
or until lost to follow-up by use of the 
ACR Core Data Set variables (25). 
Of the 195 patients starting the study, 162 
were available for the work force, and 
of these 138 were gainfully employed 
at baseline (the rest were temporarily 
unemployed, in vocational training, or 
on maternity leave). During the trial, 3 
patients died and 11 were lost to follow-
up. At the 5-year visit, the patients were 
asked to fill in the FIOH questionnaire 
(15) (Appendix) describing their per-
ceived work load at baseline, as well as 
at 5 years (if applicable) and to report in 
detail any changes in employment, oc-
cupation, or work requirements. They 
were also asked for permission to col-
lect data on their work disability days 
from social insurance registers. 
Finland has a national health insurance 
system, and all residents of Finland 
are entitled to a work disability benefit 
– either sickness allowance or, if work 
incapacity persists for at least one year, 
a disability pension – as compensation 
for lost income during disease-related 
inability to work (www.kela.fi). For 
each of the study patients, we calculat-
ed cumulative duration for sick leaves 
and RA-related disability pensions. The 
income before contracting RA could be 
calculated from the sickness allowance. 
Using the individual income data, lost 
productivity was estimated by the hu-
man capital approach (26), as described 
in detail previously (3). 

Items of functioning (HAQ) and 
work load (FIOH questionnaire) when
categorized according to the ICF
The 20 individual items (questions) of 
the HAQ at 6 months were linked to the 
ICF according to our earlier study (3). 
The linking was performed separately 
by two authors (K.P., M.A-K.), and 
discussion between the coders led to 
consensus. The HAQ yields three ICF 
categories: “mobility,” “self-care,” and 
“domestic life.” In this study, the latter 
two categories (including 9 questions) 
were omitted as unrelated to the re-
quirements of paid work measured by 

the FIOH questionnaire (15). The other 
11 items were linked to three mobility 
subcategories of the ICF: “changing 
and maintaining body position,” “car-
rying, moving, and handling objects,” 
and “walking and moving” (Appen-
dix). The individual HAQ items are 
scored from 0 to 3, and the highest 
score defined a patient’s score in each 
subcategory. In this study, a score of 1 
or more was defined as “disability.”
At best modest correlations were found 
between the individual items of the 
FIOH questionnaire and lost working 
time (see Appendix for details). Ques-
tion 9 regarding repetitive movements 
of the wrist or fingers was omitted 
because it showed an inverse correla-
tion with lost working days probably 
reflecting light office work. Questions 
1, 3, 4, 5, 6, and 8 could be included 
(Appendix). These items showed a 
good internal consistency with Cron-
bach’s alpha of 0.84. Questions 3, 4, 5, 
6, and 8 had three- to four-point ordinal 
scales. After exploring distributions of 
the scores, a score ≥2 was defined as 
indicating work load, with the excep-
tion of question 3 (standing) for which 
a score 3 (more than 4 hours per work-
day) was chosen to indicate relevant 
work load. Question 1 included three 
items indicating the number of lifts. 
Any lifting of objects heavier than 
5 kilograms was deemed to indicate 
work load. The questions were linked 
to the three mobility subcategories of 
the ICF.
Any mismatch between a patient’s func-
tioning and work requirements in the 
three subcategories was recorded. For 
example, if a patient reported difficulty 
in opening a new milk carton or in any 
other functioning in the HAQ linked in 
the “carrying, moving, and handling 
objects” subcategory (see Appendix) 
and reported working more than half 
an hour per workday with his or her 
hand above shoulder level (question 
number 8 in the FIOH) and/or carrying 
or transferring manually loads heavier 
than 5 kilograms (question number 1 in 
the FIOH), mismatch in the “carrying, 
moving, and handling objects” sub-
category was recorded. The number of 
mismatching subcategories (0-3) was 
counted for each patient.  

Assessment of physical work 
demands from occupational titles
In comparison and to further verify the 
criterion validity of the questionnaire 
data, the presence of work load expo-
sure with regard to the 6 items of the 
FIOH questionnaire was assessed based 
on occupational titles by two independ-
ent experts (E.V-J. and S.S.) of occupa-
tional medicine. These evaluators were 
blinded to all other patient information. 
The largest occupation groups among 
the blue collar workers were farmers, 
and among  the white collar workers, 
secretaries and book-keepers. For 28 oc-
cupational titles, an experienced ergono-
mist was consulted regarding work con-
tent. Disagreements between the evalu-
ators were solved by consensus. Work 
exposures could be assessed for 106 
patients; for the remaining six subjects, 
their occupational titles were insuffi-
ciently informative to allow assessment 
of physical exposure. Inter-rater agree-
ment was excellent for five work load 
factors (kappa coefficient (κ) between 
0.87 and 0.96) and very good (κ=0.72) 
for one physical load factor (working 
with hand above shoulder level). Mis-
match between work requirements and 
a patient’s functional capacity was re-
corded in the same way as described for 
the FIOH questionnaire data.

Statistical methods
Results are expressed as means with 
standard deviation (SD) and 95% con-
fidence interval (CI), and as medians 
with interquartile range (IQR). Confi-
dence intervals for loss of productiv-
ity were obtained by bias-corrected 
and accelerated bootstrapping (5000 
replications), because of the skewed 
distribution of the variable. Statistical 
comparison between groups was made 
by t-test, Mann-Whitney test, or χ2 
test. Analyses of the rates of disability 
pensions were based on product-limit 
estimation. A Cox proportional haz-
ards regression model with a robust 
estimate of variance was performed to 
adjust for confounding factors. Internal 
consistency of scales was examined 
by Cronbach’s alpha coefficient. The 
relationship between variables was in-
vestigated using Spearman’s rank order 
correlation, and confidence intervals 
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for coefficients were obtained by boot-
strapping. Inter-rater agreement was 
investigated by kappa statistics. Nor-
mality of variables was evaluated by 
Shapiro-Wilk statistics. A multiple im-
putation (Markov-chain Monte Carlo) 
method was applied to fill in missing 
values for individual HAQ questions; 
four patients (3.6%) missed 1 to 2 items 
(questions). 
This study was performed according 
to the principles of the Declaration of 
Helsinki. The protocol was approved 
by the national health authorities and 
the ethics committees in all 18 partici-
pating hospitals. All patients gave writ-
ten informed consent.

Results
Completed questionnaires (both the 
FIOH questionnaire and the HAQ) were 
available from 112 patients. Of them, 
60 (54%) reported a baseline work load 
in the subcategory “carrying, ‘mov-
ing, and handling objects,” 81 (72%) in 
“changing and maintaining body posi-
tion,” and 71 (63%) in “walking and 
moving;” 14 (13%) had their work load 
fall into one, 30 (27%) into two, and 46 
(41%) into three subcategories. Only 
22 patients (20%) reported no physical 
work load that could be linked to any of 
the ICF subcategories. Based on occu-
pational titles, the experts of the FIOH 
estimated the presence of work load 
exposure in “carrying, moving, and 
handling objects” in 50 (47%) of the 
106 patients assessable, in “changing 
and maintaining body position” in 56 
(53%), and in “walking and moving” 
in 58 (55%) patients. Medium to weak 
correlations appeared between the ques-
tionnaire data and the expert opinion 
data in the 3 subcategories: Spearman 
coefficients were 0.40 (95%CI: 0.22-
0.58), 0.39 (0.22-0.56), and 0.27 (0.08 
-0.46), respectively. 
A total of 28 patients retired during the 
follow-up, 5 of them because of age 
while a RA-related disability pension 
was awarded to 23. Two patients were 
unemployed at 5-year visit. Of the 82 
patients who kept in work, 57 did not 
report any change in working condi-
tions during the follow-up. Their FIOH 
questionnaire profiles were almost 
identical regarding the study onset and 

the 5-year visit, whereas, expectedly, 
difference in profiles was seen in those 
25 patients, who reported a change in 
working conditions. To evaluate pos-
sible recall bias concerning baseline 
work load, we separately examined the 
correlation between data obtained by 
questionnaire and by expert opinion in 
those two groups. No significant differ-
ence in agreement was found between 
those patients who experienced a work 
change and those who did not.
The mean HAQ index at 6 months was 
0.27. While 59 (53%) patients reported 
no HAQ disability, 40 (46%) had func-
tion limitations in “carrying, moving, 
and handling objects,” 30 (27%) in 
“changing and maintaining body posi-
tion,” and 33 (30%) in “walking and 
moving”. 
When coexistence of HAQ disability 
and physical work load according to 
the FIOH questionnaire was recorded, 
18 patients (16%) had this coexistence 
in one, 7 patients (6%) in two, and 10 
patients (9%) in three subcategories. 
Altogether, 35 patients (31%) perceived 
diminished capacity in the functioning 
that their work required. These patients 
had at baseline higher scores for global 
assessments of RA severity, more HAQ 
disability, and higher ESR than had the 
other patients (Table I). 
Between the 6-month and 5-year visits, 
60 (54%) of the 112 patients experienced 

sick leave. Of those, 20 patients ended 
on a permanent RA-related disability 
pension.  Mean number of work disabil-
ity days per patient-year was 78, median 
was 3 (IQR: 0-33). Mismatch in any 
one of the three subcategories of mobil-
ity at 6 months served as a predictor of 
permanent RA-related work disability 
(p<0.001) (Fig. 1). In another aspect, 
occurrence of any mismatch was associ-
ated with RA-related disability pension: 
Unadjusted hazard ratio (HR) was 11.2 
(95%CI: 3.9-32.6), and when adjusted 
for sex, age, and education level, HR 
was 11.6 (95%CI: 4.0-33.4). A total of 
16 (46%) of patients with mismatch be-
came permanently work disabled after 
the 6-month visit compared to 4 (5%) 
of those without any mismatch (Fig. 2). 
When sick leaves were also included 
in the analysis, occurrence of any mis-
match predicted the number of future (7 
to 60 months) work disability days and 
the loss of productivity (Table II). More-
over, a “dose-relationship” appeared: the 
patients with 0, 1, 2, and 3 mismatches 
incurred on average 36, 137, 162, and 
229 work disability days per patient-
year, respectively.
The 6-month HAQ index showed a good 
correlation with work disability days 
and loss of productivity, as well: Spear-
man’s coefficients were 0.48 (95%CI: 
0.32-0.63) and 0.46 (95%CI: 0.28-0.62), 
respectively. Only one patient of those 

Table I. Baseline demographic and clinical variables of 112 rheumatoid arthritis patients, 
by mismatch between work requirements (items of FIOH questionnaire) and 6-month func-
tioning (items of HAQ). 

 Mismatch between work requirements p
 and functioning at 6-month visit  
 
 None One or more dimensions 
Variable1 n=77 n=35 

Number (%) of females  50 (68) 24 (67) 0.71
Age (yr) 45 ± 9 46 ± 9 0.87
Duration of education, (yr) 12 ± 4 10 ± 3 0.12
Disease duration (median, range, months) 8 (3-24) 8 (3-22) 0.63
Rheumatoid factor present (%)  71   71   1.0
ESR (mm/hr) 36 ± 22 44 ± 24 0.04
Swollen joint score 14 ± 7 14 ± 7 0.49
Tender joint score 18 ± 9 21 ± 10 0.13
Pain score 44 ± 25 56 ± 24 0.07
Patient’s global assessment 44 ± 22 55 ± 24 0.04
Physician’s global assessment 42 ± 18 56 ± 20 0.002
HAQ score 0.7 ± 0.5 1.2 ± 0.6 0.001
Larsen score (median, IQR) 2 (0-6) 0 (0-7) 0.57
Combination treatment (%) 40 (52) 14 (40) 0.24

1Plus-minus values are means ± SD.
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59 with HAQ index of 0 became perma-
nently work disabled. Among the rest 53 
patients with index of >0, the presence 
of mismatch  could identify 16 of the 19 
patients ending on an RA-related work 
disability pension.
The method based on expert opinion 
found mismatch in 25 of 106 patients 
compared to 35 of 112 patients when 
based on questionnaire data. Agreement 
between mismatches was very good (κ 

coefficient 0.76). The mismatch based 
on expert opinion also predicted loss of 
work productivity: From 7 through 60 
months, the number of work disability 
days was 193 (95%CI: 124-258) and 
the monetary value of lost productiv-
ity Euro 13,985 per year (95%CI: 
9,120-19,716) when the mismatch was 
present compared to 39 days (95% 
CI: 22-66) and Euro 4,098 per year 
(95%CI: 2,255-7,653) when absent. 
The mismatch based on the question-
naire data, however, could identify 11 
more patients with average annual loss 
of productivity of Euro 15,253.

Discussion
To our knowledge, this is the first at-
tempt to utilize a validated question-
naire for assessment of physical work 
load in patients with RA. Furthermore, 
this is the first time that disease-related 
and work-related risk factors for dimin-
ished work capacity have been linked to 
each other just as they are linked in real 
life, amplifying each other’s impact. 
The ICF served to compare content of 
the questionnaires and to match corre-
sponding data, as reported earlier (27). 
A mismatch between self-reported 
work load and functioning showed 
a good predictive validity for loss of 
work productivity in early RA. The re-
sults are in accordance with everyday 
observations: patients with arthritis in 
their hands may be unable to do con-
struction work but probably without 
much difficulty can perform admin-
istrative duties. The well-established 
effect of the HAQ disability index as 
a predictor of work disability is appar-
ently always mediated by mismatch 
between patient functioning and work 
demands as the level of the HAQ that 
jeopardizes working ability differs ac-
cording to physical work load (28). In 
case of no work data, only the absence 
of HAQ disability can be regarded as 
safe concerning work disability and 
loss of productivity (29, 30). 

A mismatch based on expert opinion 
of work load was a predictor of loss of 
productivity, as well, but the work load 
questionnaire method could identify 
more patients at risk. Self-reported data 
on physical work load may reflect other 
components of work load than merely 
the physical aspect in accordance with 
the HAQ index, which is only partly ex-
plained by physical functional capacity 
(31). The predictive power of self-re-
ported work load may be further ampli-
fied by the fact that health status has an 
impact on how an individual assesses 
his or her work (15). In this respect, 
our instrument may have similar prop-
erties as the Work Instability Scale and 
the Work Limitations Questionnaire al-
though not including specific items for 
coverage of psychosocial factors.
The questionnaire data on physical 
work load were derived retrospective-
ly, which carries a risk for recall bias. 
This, however, was not a problem for 
more than half of the patients, who ex-
perienced no change in working con-
ditions during the 5-year follow-up: 
They actually reported their current 
work load. People tend to remember 
fairly well the crises in their life (32), 
and if a person has been in a job for 
many years, he or she may not have 
much difficulty in recalling, whether 
it was necessary to walk a lot during 
workdays or whether it was necessary 
to kneel or squat frequently, etc. Only 
three of our 112 patients reported hav-
ing three or more jobs before the 5-year 
visit. The correlation between the self-
reported data and the expert opinion 
demonstrated criterion validity with no 
difference between those patients who 
had experienced a change in working 
conditions and those had not. In com-
putation of lost work productivity, any 
recall bias was ruled out by use of offi-
cial register data on sick leave and dis-
ability pensions. 
Several baseline factors are known to 
be associated with loss of future work 

Fig. 2. Cumulative rate of permanent RA-related 
work disability pensions by mismatch group. 

Fig. 1. Occurrence (with 95% confidence inter-
vals) of permanent RA-related work disability 
by mismatch between work requirements and 6-
month disability in subcategories of mobility cat-
egory: “carrying, moving and handling objects” 
(Handling), “changing and maintaining body po-
sition” (Changing), and “walking and moving” 
(Moving).

Table II. Work disability days and loss of productivity from 7 through 60 months in 112 
patients by mismatch group. Means with 95% confidence interval.

Mismatch Work disability days per patient-year  Lost productivity per patient-year (Euro)

Not present 36 (19-62) 3,043 (1,623-5,534)
Present 168 (113-224) 14,040 (9,143-20,511)
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productivity (7-10). Accordingly, those 
patients with a mismatch had higher 
baseline scores in the patient’s and 
physician’s global assessment of RA 
severity, HAQ disability index, and 
ESR. These variables, however, are 
not very useful risk factors regarding 
individual patients; a better predictor, 
as we have shown, is response to treat-
ment after 6 months of DMARD ther-
apy, defined either by the ACR criteria 
(22) or simply by the HAQ (3). The 
present results show that the mismatch 
between self-reported work load and 
items of the HAQ further facilitates the 
correct prediction of a patient’s risk for 
loss of work productivity. 
The HAQ is a widely used instrument 
for assessment of functioning both in 
clinical practice and research (16, 17, 
25). For assessment of work load, how-
ever, no uniform, internationally avail-
able questionnaire exists. Developing 
such an instrument remains a subject 
for additional in-depth studies and more 
international collaboration. The FIOH 
questionnaire is, however, ready for use 
in Finland (15). In general, inclusion 
of questions about work load in patient 
history might be helpful in identifica-
tion of individuals at highest risk.
Our results emphasize the importance 
of patient-reported data in rheumatol-
ogy and the need to develop facilities, 
e.g. software programs, to incorporate 
collection, analysis, and storage of 
questionnaire data into standard clini-
cal care (33).
We estimated the cost of lost produc-
tivity by the human capital approach 
(HCA), which values an individual’s 
productivity at its market price, i.e. 
gross income including employer’s con-
tribution or, for self-employed persons, 
statutory insurance expenses (26). This 
method has been used in most studies. 
The friction cost approach (FCA) (34), 
another method, assumes that someone 
currently unemployed will replace the 
disabled worker after a friction period, 
and usually yields estimates that are 
lower than those obtained by the HCA 
(30, 35). The assumptions of the FCA 
can be criticized (36). Because of lack 
of a valid instrument, we did not esti-
mate presenteeism, i.e. loss of produc-
tivity while at work (37). 

The present results are linked to the 
Finnish social insurance system and 
labor market, but may be generalized 
to other affluent welfare societies with 
generous social security benefits. In the 
USA with its more limited welfare fa-
cilities, the rates of permanent RA-re-
lated work disability have been lower 
than in European countries, and RA 
patients remain in working life, despite 
lower functional capacity than do the 
control patients in Finland (38). Conse-
quently, presenteeism may be a bigger 
problem in the USA (39, 40), although 
no comparative data are available. The 
principle of matching data on function-
ing and work load in assessment of 
work capacity may be useful for pre-
dicting work capacity in other diseases 
that impact a person’s functional ca-
pacity, as well. 
In summary, the aim of treatment of 
patients with recent-onset RA is the 
restoration of normal functional and 
work capacity. Despite increasingly 
better drug treatment results, remission 
remains to be achieved in many cases, 
and impaired functioning may result in 
considerable productivity losses. Com-
bination of HAQ data with self-reported 
work load (e.g. the FIOH questionnaire) 
by the help of the ICF constitutes a valid 
method for early identification of those 
patients who are at risk for imminent 
work disability and high societal cost. 
Further, the mismatch between work re-
quirements and a patient’s functioning 
shows “where the shoe pinches” and 
can guide interventions aimed at revers-
ing the adverse advance. The useful-
ness of this principle should be verified 
in prospective clinical studies. 

Acknowledgements
The authors wish to thank the oth-
er members of the FIN-RACo Trial 
group, as follows: Heikki Julkunen, 
Reijo Luukkainen, Kaisa Vuori, Leena 
Paimela, Harri Blåfield, Martti Nissilä, 
Urpo Yli-Kerttula, Kirsti Ilva, Pentti 
Järvinen, Jari Ahonen, Sinikka Fors-
berg, Mikko Hakola, Ilppo Pälvimäki, 
Heikki Piirainen, Kalevi Koota, Claes 
Friman, Oili Kaipiainen-Seppänen, Per 
Franzen, Tapani Helve, Juhani Koski, 
Marianne Gripenberg-Gahmberg, Riitta 
Luosujärvi, and Anna Karjalainen. The 

expertise of Ritva Ketola is acknowl-
edged in the description of work con-
tent in various occupations. We are 
grateful to Salme Järvenpää for statis-
tical assistance. Funded by the Paulo 
Foundation.

References
  1. KVIEN TK: Epidemiology and burden of ill-

ness of rheumatoid arthritis. Pharmacoeco-
nomics. 2004; 22 (Suppl. 1): 1-12. 

  2. SOKKA T: Work disability in early rheuma-
toid arthritis. Clin Exp Rheumatol 2003; 21 
(Suppl. 31): 71-4.

  3. PUOLAKKA K, KAUTIAINEN H, PEKURINEN 
M et al.: Monetary value of lost productivity 
over a five year follow up in early rheuma-
toid arthritis estimated on the basis of official 
register data on patients’ sickness absence 
and gross income: experience from the FIN-
RACo trial. Ann Rheum Dis 2006; 65: 899-
904. 

  4. MERKESDAL S, RUOF J, SCHOFFSKI O et 
al.: Indirect medical costs in early rheuma-
toid arthritis: Composition of and changes in 
indirect costs within the first three years of 
disease. Arthritis Rheum 2001; 44: 528-34. 

  5. VERSTAPPEN SM, BIJLSMA JW, VERKLEIJ 
H et al.: Utrecht Rheumatoid Cohort Study 
Group. Overview of work disability in rheu-
matoid arthritis patients as observed in cross-
sectional and longitudinal surveys. Arthritis 
Rheum 2004; 51: 488-97. 

  6. HALLERT E, HUSBERG M, SKOGH T: Costs 
and course of disease and function in early 
rheumatoid arthritis: a 3-year follow-up 
(the Swedish TIRA project). Rheumatology    
(Oxford) 2006; 45: 325-31.

  7. YELIN E, MEENAN R, NEVITT M et al.: Work 
disability in rheumatoid arthritis: effects of 
disease, social, and work factors. Ann Intern 
Med 1980; 93: 551-6.

  8. SOKKA T, PINCUS T: Markers for work dis-
ability in rheumatoid arthritis. J Rheumatol 
2001; 28: 1718-22. 

  9. DE CROON EM, SLUITER JK, NIJSSEN TF et 
al.: Predictive factors of work disability in 
rheumatoid arthritis: A systematic literature 
review. Ann Rheum Dis 2004; 63: 1362-7. 

10. PUOLAKKA K, KAUTIAINEN H, MÖTTÖNEN 
T et al.: Predictors of productivity loss and 
work disability in early rheumatoid arthritis: 
A 5-year followup study. Ann Rheum Dis 
2005; 64: 130-3.

11. GILWORTH G, CHARBERLAIN MA, HARVEY 
A et al.: Development of a Work Instabil-
ity Scale of rheumatoid arthritis. Arthritis 
Rheum 2003; 49: 349-54.

12. LERNER D, AMICK BC, ROGERS WH et al.: 
The Work Limitations Questionnaire. Med 
Care 2001; 39: 72-85. 

13. WALKER N, MICHAUD K, WOLFE F: Work 
limitations among working persons with 
rheumatoid arthritis: results, reliability, and 
validity of the work limitations questionnaire 
in 836 patients. J Rheumatol 2005; 32: 1006-
12. 

14. WELLS R, NORMAN R, NEUMANN P et al.: 
Assessment of physical work load in epi-
demiologic studies: common measurement 



428

Work load and HAQ / K. Puolakka et al.

metrics for exposure assessment. Ergonomics 
1997; 40: 51-61. 

15. VIIKARI-JUNTURA E, RAUAS S, KUOSMA E 
et al.: Validity of self-reported physical work 
load in epidemiologic studies on muscu-
loskeletal disorders. Scand J Work Environ 
Health 1996; 22: 251-9. 

16. FRIES J, SPITZ P, KRAINES R et al.: Measure-
ment of patient outcome in arthritis. Arthritis 
Rheum 1980; 23: 137-45. 

17. HAKALA M, NIEMINEN P, MANELIUS J: Joint 
impairment is strongly correlated with disabil-
ity measured by self-reported questionnaires. 
Functional status assessment on individu-
als with rheumatoid arthritis in a population 
based series. J Rheumatol 1994; 21: 64-9.

18. International Classification of Functioning, 
Disability and Health. Geneva: World Health 
Organization; 2001. 

19. CIEZA A, BROCKOW T, EWERT T et al.: Link-
ing health-status measurements to the inter-
national classification of functioning, dis-
ability, and health. J Rehabil Med 2002; 34: 
205-10.

20. PINALS R, MASI A, LARSEN R, and the Sub-
committee for Criteria of Remission in Rheu-
matoid Arthritis of the American Rheuma-
tism Association Diagnostic and Therapeutic 
Criteria Committee: Preliminary criteria for 
clinical remission in rheumatoid arthritis.  
Arthritis Rheum 1981; 24: 1308-15.

21. FELSON DT, ANDERSON JJ, BOERS M et al.: 
The American College of Rheumatology pre-
liminary definition of improvement in rheu-
matoid arthritis. Arthritis Rheum 1995; 38: 
727-35. 

22. PUOLAKKA K, KAUTIAINEN H, MÖTTÖNEN T 
et al.: Early suppression of disease activity is 
essential for maintenance of work capacity in 
patients with recent-onset rheumatoid arthri-
tis: Five-year experience from the FIN-RACo 
trial. Arthritis Rheum 2005; 52: 36-41. 

23. MÖTTÖNEN T, HANNONEN P, LEIRISALO-
REPO M et al.: Comparison of combination 
therapy with single-drug therapy in early 

rheumatoid arthritis: A randomised trial. 
Lancet 1999; 353: 1568-73. 

24. KORPELA M, LAASONEN L, HANNONEN P et 
al.: Retardation of joint damage in patients 
with early rheumatoid arthritis by initial ag-
gressive treatment with disease-modifying 
antirheumatic drugs: Five-year experience 
from the FIN-RACo study. Arthritis Rheum 
2004; 50: 2072-81. 

25. FELSON DT, ANDERSON JJ, BOERS M et al.: 
The American College of Rheumatology pre-
liminary core set of disease activity measures 
for rheumatoid arthritis clinical trials. The 
Committee on Outcome Measures in Rheu-
matoid Arthritis Clinical Trials. Arthritis 
Rheum 1993; 36: 729-40. 

26. JOHANNESSON M: The willingness to pay 
for health changes, the human capital ap-
proach and the external costs. Health Policy 
1996; 36: 231-44. 

27. STAMM TA, CIEZA A, MACHOLD KP et al.: 
Content comparison of occupation-based 
instruments in adult rheumatology and mus-
culoskeletal rehabilitation based on the Inter-
national Classification of Functioning, Dis-
ability and Health. Arthritis Rheum 2004; 51: 
917-24.

28. CALLAHAN LF, BLOCH DA, PINCUS T:     
Identification of work disability in rheu-
matoid arthritis: physical, radiographic and 
laboratory variables do not add explanatory 
power to demographic and functional vari-
ables. J Clin Epidemiol 1992; 45: 127-38.

29. JÄNTTI J, AHO K, KAARELA K et al.: Work 
disability in an inception cohort of patients 
with seropositive rheumatoid arthritis: a 20 
year study. Rheumatology (Oxford) 1999; 
38: 1138-41.

30. PUOLAKKA K, KAUTIAINEN H, MÖTTÖNEN 
T et al.: Use of the Stanford Health Assess-
ment Questionnaire in estimation of long-
term productivity costs in patients with 
recent-onset rheumatoid arthritis. Scand J 
Rheumatol 2009; 38: 96-103. 

31. ESCALANTE A, DEL RINCÓN I: How much 

disability in rheumatoid arthritis is explained 
by rheumatoid arthritis. Arthritis Rheum 
1999; 42: 1712-21.

32. WAGENAAR WA: My memory: a study of 
a autobiographical memory over six years. 
Cogn Psychol 1986; 18: 225-52.

33. SOKKA T, HAUGEBERG G, PINCUS T:           
Assessment of quality of rheumatoid arthritis 
care requires joint count and/or patient ques-
tionnaire data not found in a usual medical 
record: examples from studies of premature 
mortality, changes in clinical status between 
1985 and 2000, and a QUEST-RA global 
perspective. Clin Exp Rheumatol 2007; 25 
(Suppl. 47): S86-S97.

34. KOOPMANSCHAP MA, VAN INEVELD BM: 
Towards a new approach for estimating in-
direct cost of disease. Soc Sci Med 1992; 34: 
1005-10. 

35. VERSTAPPEN SM, BOONEN A, VERKLEIJ 
H, BIJLSMA JW, BUSKENS E, JACOBS JW:      
Productivity costs among patients with rheu-
matoid arthritis: the influence of methods 
and sources to value loss of productivity. Ann 
Rheum Dis 2005; 64: 1754-60.

36. JOHANNESSON M, KARLSSON G: The fric-
tion cost method: a comment. J Health Econ 
1997; 16: 249-55. 

37. LILJAS B: How to calculate indirect costs in 
economic evaluations. Pharmacoeconomics 
1998; 13: 563-9.

38. CHUNG CP, SOKKA T, ARBOGAST PG et al.: 
Work disability in early rheumatoid arthritis: 
higher rates but better clinical status in Fin-
land compared with the US. Ann Rheum Dis 
2006; 65: 1653-7.

39. STEWART WF, RICCI JA, CHEE E et al.: Lost 
productive time and cost due to common 
pain conditions in the US workforce. JAMA 
2003; 290: 2443-54.

40. WANG PS, BECK A, BERGLUND P et al.: 
Chronic medical conditions and work per-
formance in the health and work perform-
ance questionnaire calibration surveys.                     
J Occup Environ Med 2003; 45: 1303-11.



429

Work load and HAQ / K. Puolakka et al.

Appendix

The FIOH questionnaire. Items 1, 3, 4, 5, 6, and 8 demonstrated face validity and were linked to the ICF. Matching ICF subcategories 
are shown in CAPITALS.

1. On the average, how many times per workday do you lift, carry of transfer manually loads of different weight listed below? HAN-
DLING
• 6–15 kg  ______times • 16–25 kg  ______times • More than 25 kg  _____times

2. On average, how many hours per workday do you sit in your work?

3. On average, how many hours per workday do you work standing? CHANGING
• Less than 2 hours  • 2–4 hours • More than 4 hours

4. On average, how many kilometers do you think you walk during an ordinary workday? MOVING
• Less than 1 km • 1 to 5 km • More than 5 km

5. On average, how many hours per workday do you work kneeling or squatting? CHANGING
• Not at all • Less than ½ hour • ½ to 1 hour • More than 1 hour

6. On average, how many hours per workday do you work with your trunk bent forward (standing or kneeling)? CHANGING
• Less than ½ hour • ½–1 hour • 1–2 hours • More than 2 hours

7. How frequently do you rotate your trunk during an ordinary workday?

8. On average, how many hours per workday do you work with your hand above shoulder level? HANDLING
• Less than ½ hour • ½–1 hour • 1–2 hours • More than 2 hours

9. On average, how many hours per workday do you perform tasks involving repetitive movements of the wrist or fingers 
(e.g. keyboard work, driving screws)?
• Not at all • Less than 2 hours • 2–4 hours • More than 4 hours

10. On average, how many hours per workday do you work with your neck bent forward?

11. On average, how many hours per workday do you work with rotated neck?

Correlation between data from the individual questions and loss of productivity: Spearman’s correlation coefficients 1) 0.26*, 2) -0.18, 
3) 0.25*, 4) 0.17, 5) 0.24*, 6) 0.24*, 7) 0.22*, 8) 0.20*, 9) -0.05, 10) 0.14, 11) 0.04 (*significant at level <0.05). 
Item 9 was omitted because of inverse correlation (see Patients and methods section).

The items of the HAQ linked to subcategories if the ICF category “mobility”.

HAQ question ICF code Subcategory of  
  ”Mobility”

Are you able to:  
- Stand up from a straight chair? d410 Changing
- Get in and out of bed? d410 Changing
- Lift a full cup or glass to your mouth? d445 Handling
- Open a new milk carton? d445 Handling
- Walk outdoors on flat ground d450 Moving
- Climb up five steps? d455 Moving
- Reach and get down a 5-pound object (such as a bag of sugar) from just above your head? d430 Handling
- Bend down to pick up clothing from the floor? d410 Changing
- Open car doors? d445 Handling
- Open jars which have been previously opened? d445 Handling
- Turn faucets on and off? d445 Handling


