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Abstract Background Worker productivity outcome is
essential in examining the rehabilitation of workers with
arthritis and other musculoskeletal conditions. There is
great variation in the contents of worker productivity
questionnaires. The International Classification of Func-
tioning Disability and Health (ICF) offers the possibility to
serve as a reference to describe and compare the contents
of these questionnaires. Methods A literature review
identified published self-report worker productivity ques-
tionnaires. All meaningful concepts were identified and
linked to the corresponding ICF category according to
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established rules. Results Eighteen questionnaires were
identified which contained a total of 519 meaningful con-
cepts and which were linked to 64 unique 2nd level ICF
categories. All questionnaires addressed Activities and
Participation, thirteen (72%) addressed Body Functions,
seven (39%) addressed Environmental Factors, seven
(39%) addressed Personal Factors and only one ques-
tionnaire (6%) for Body Structures component. Overall,
Work Role Functioning (WRF) questionnaire addressed the
most number of different categories while Quantity and
Quality method contained only one ICF category. The
Rheumatoid Arthritis-Work Instability Scale had the
highest number of categories for Body Functions, the Work
Activity Limitations Scale and WRF had the most number
of categories for Activities and Participation. The Health
and Labour Questionnaire had the highest number of
categories referring to unpaid work participation. The
Health and Work Questionnaire was the only that included
contextualization of both Environmental and Personal
Factors. Conclusion Self-report worker productivity ques-
tionnaires differed largely in their contents. This content
analysis study could guide us in selecting an appropriate
questionnaire for a specific study question.

Keywords Outcomes assessment - Work -
Questionnaires - Arthritis - Absenteeism - Presenteeism

Introduction

From a global perspective, musculoskeletal (MSK) condi-
tions are a major contributor to physical disability,
increased healthcare utilization, and reduced health-related
quality of life [1]. In Europe, chronic pain and physical
disability and high socioeconomic burden are associated
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with MSK conditions, and this burden is expected to
increase [2]. MSK conditions in Australia have high
prevalence with notable consequences such as limited
activity, reduced mobility, and increased risk for work
disability—thus less productivity [3]. In a National Health
Interview Survey in the United States, MSK conditions
were the most prevalent compared to other self-reported
medical problems in people 18 years and older, and with a
cost-related burden of $849 billion for 2002-2004 alone.
Forty percent of this burden included work loss [4].
Arthritis, as an example of an MSK condition, affects the
working age population, and has high personal and eco-
nomic costs [5, 6]. Examining the impact of musculo-
skeletal and soft tissue disorders (including arthritis and
chronic joint pain) on worker productivity has been of
interest to rehabilitation therapists, economists, researchers
in rehabilitation and outcome measurement, and patients.
Several studies in the recent past have concentrated on
withdrawal of patients from paid employment (i.e. sickness
absence or sick leave) [7-11]. However, within the last
decade, it has been recognized that patients also encounter
problems while having paid employment. Hence, patients
engaged in paid work can experience absence from work
(termed absenteeism) and can also experience difficulties
and reduced productivity while at work (termed presen-
teeism) [12]. Absenteeism (e.g. sick leave) and presentee-
ism are indicators of productivity at the level of the
worker—referred to as worker productivity [13].

In order to measure worker productivity in rehabilitation
and research studies, several self-report questionnaires have
been developed. Self-report measures are useful particularly
in examining worker productivity where there is no available
objective measure (e.g. input—output units) [14]. The use
of self-reporting has been shown in clinical and research
settings, and could hold relevance from the public health
and insurance perspectives [15-17]. However, self-report
worker productivity questionnaires differ in their purpose
and content [13]. Some questionnaires (or parts of them) are
generic (being used regardless of the health condition) [18]
and others are specific for a particular disease such as the
Work Instability Scale for rheumatoid arthritis [19]. Some
address only presenteeism like the Health and Work Ques-
tionnaire [20] or only absenteeism, or both like the Osterhaus
Method [21] and the World Health Organization Health and
Work Performance Questionnaire [14]. Some of question-
naires assess the effects of ill health on work while others
also explore the impact of work on health. Some like the
Work Limitations Questionnaire (WLQ) [22] includes a
focus on output in order to quantitatively estimate monetary
loss (e.g. number of hours), while others also explore qual-
itative experiences of the worker—work relationship (e.g.
impact on life) [20]. Finally, there are also questionnaires

that measure productivity in unpaid work in addition to paid
work productivity [23].

The diversity of contents amongst questionnaires
requires that we are able to judge which questionnaire is
the most appropriate to answer a specific clinical research
question. It is recognized that psychometric properties of
validity, reliability, feasibility, and responsiveness are
important in assessing questionnaires [24]. This study will
focus on the content aspect of validity and the first step to
address this issue would be to systematically identify and
compare the concepts that are contained at the item level of
these questionnaires using a reference framework.

Content examination would require an external reference
framework that can be used as an interface between all
questionnaires. The International Classification of Func-
tioning, Disability, and Health (ICF) offers such a com-
parative interface. The ICF framework is based on the
biopsychosocial model of functioning, disability, and health
[25] and recognizes that functioning and health is a result of
a complex interaction between and among its different
components: Body Functions, Body Structures, Activities
and Participation, Environmental Factors, and Personal
Factors. Because of the broad and universal framework
both at the individual level and societal level) of the ICF, it
offers a comprehensive list of all categories necessary for
the exhaustive description of functioning relevant to occu-
pational rehabilitation. By identifying meaningful concepts
that are conveyed and understood within the text of the
items of the different worker productivity questionnaires
and linking those concepts to the best fitting ICF category, it
is possible to compare the content of these questionnaires.

In view of the broadness of the concepts addressed in the
existing questionnaires that encompass functions, activi-
ties, participation issues as well as contextual factors, the
ICF categories can be useful as a reference for comparison.
Other similar ICF linking of measures in musculoskeletal
conditions have been done [26-28] and proved useful in
terms of creating a profile of how those measures mapped
out well with the ICF. The current study would add evi-
dence on how the contents of measures commonly used in
occupational rehabilitation of MSK conditions and trials
compare with the ICF—an area that has not been investi-
gated until now. This study will apply MSK conditions in
general to include arthritis as has been done in previous
reports [1, 4] assuming that MSK conditions apply to
arthritis due to similarities of affectations and symptoms.

The specific aims of the present study are to describe the
content of self-report questionnaires that assess worker
productivity and that are being used or could potentially be
used in arthritis and other musculoskeletal conditions using
the ICF as reference, and to compare contents of the
questionnaires based on the linked concepts.
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Materials and Methods
Questionnaires

The Worker Productivity Group of the Outcome Measures
in Rheumatology (WPG-OMERACT) conducted a litera-
ture review focusing on patient—reported indicators of
presenteeism as a function of worker productivity in
arthritis and MSK conditions. Taken were measures from
the review articles (published 2001-2004) and supple-
mented with questionnaires found in a separate literature
review (up to 2002), and the grey literature. Search for key
articles for each scale was conducted and citation searches
on these articles were performed to locate any additional
measures or any information on psychometric testing for
any of the measures. Articles that assessed psychometric
properties of validity, reliability, and responsiveness were
included [13]. Developers were contacted for consent
to use their questionnaires for this ICF linking project.
Different versions of the questionnaires, if any, were
included.

Questionnaire Characteristics

For each questionnaire, the general characteristics were
noted, total number of items, number of items on soci-
odemographics of the respondents, and type of worker
productivity that were addressed (absenteeism, presentee-
ism, unpaid work or combinations of these). Items related
to the assessment of sociodemographics could be related to
age, sex, race, educational level, income, marital status,
occupation, employment status, time working, job content,
type of work sector, size of company, other life commit-
ments, and religion.

Identification and Linking of Meaningful Concepts

To understand linking, it is important to have insight into
the hierarchical system of the ICF classification. The ICF’s
hierarchical classification system contains 1,454 categories.
A category is defined as the classification unit of a con-
cept—that provides description to health and health-related
domains of the entire ICF framework [25]. ICF categories
are divided over five components: Body Functions, Body
Structures, Activities and Participation and the contextual
factors, comprising Environmental Factors and Personal
Factors. At this time, Personal Factors component is not
yet specified in categories. A category is assigned an
identification code consisting of a letter referring to the ICF
component it belongs to and a series of figures. The letter
‘b’ refers to Body Functions, ‘s’ to Body Structures, ‘d’ to
Activities and Participation, ‘e’ to Environmental Factors,
and ‘p’ to Personal Factors. The category numbers refer to
a hierarchical system referring the 2nd, 3rd, or 4th levels.
The categories are grouped into chapters with a common
theme. The 3rd and 4th level categories are specifications
of the less specific higher level (i.e. 2nd level). An example
of an ICF code is d850 for a 2nd level category for
Remunerative Employment under the component Activities
and Participation (d) and under chapter on Major Life
Areas (chapter 8).

For each questionnaire, the content of the items was
identified and linked to the ICF by two independent linkers
(Fig. 1). Linking was performed following previously
published linking rules [29, 30] and the major steps are
outlined in Fig. 1.

In the qualitative part, meaningful concepts were iden-
tified in each questionnaire item. A meaningful concept is a
“unit of text” identified to convey a single theme based on

Fig. 1 Linking process—
meaningful concepts into ICF

categories

Part 1 Part 2
Qualitative analysis Linking
Step 1 Step 2 Step 3 Step 4
Identification of Comparison of Linking to ICF Comparison of ICF
meaningful concepts concepts categories categories

—_— LinkerA\
= Linker B/

Questionaires
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the linker’s judgement and expertise of functioning and the
ICF. For example, the item “play cards and other games”
contains the meaningful concept of “play” [29]. One
questionnaire-item can include more than one meaningful
concept. Non-items such as introduction, instructions, and
item response options were not considered for linking.
Only the actual worker productivity items of the ques-
tionnaire were linked, hence preliminary or supplementary
questions  regarding sociodemographics information
(including those that may pertain to personal factors) were
not considered. Although we decided not to link sociode-
mographics, it was to be documented. Also, those parts of
questionnaires or items that were part of explanatory
statement prior to the actual question or item were not
linked. In the second part, meaningful concepts previously
identified in the first part were compared and each concept
was linked to an ICF category by identifying first the most
appropriate chapter of the component and then the category
of that chapter that most precisely maps to the meaning of
the concept. If the content of a concept was more general
than the corresponding ICF category, the code of the higher
level was linked. Quality assurance was ascertained. The
entire procedure was performed by two independent indi-
viduals (health professionals) who were trained in the
linking process, have practical experience of the linking
procedure, and who have had good level of agreement
based on previous studies [27, 31]. In case of disagreement
between both linkers, a third person trained in linking rules
was consulted and made an informed decision (AC).

To evaluate the reliability of the linking process, the
overall percentage of agreement for each questionnaire was
calculated based on the two independent linkage versions.
In addition, to examine the extent to which the achieved
agreement exceeds chance, the Kappa coefficient [32] and
nonparametric bootstrapped confidence interval [33, 34]
were calculated. We performed Kappa analysis using SAS
software version 9.1 (Copyright® 2002-2003 by SAS
Institute Inc., Cary, NC, USA).

As an illustration of the process, let us take item 9 of
the Rheumatoid Arthritis-Work Instability Scale (RA-WIS)
“I am very worried about my ability to keep working”, will
be linked to the ICF. In this item, two meaningful concepts
were identified which could be linked to two different ICF
categories:

Concept 1: Worrying linked to b160 (thought functions)
Concept 2: To keep working linked to d850 (remuner-
ative employment)

As part of the linking rules it is important to realize that
a meaningful concept which refers to a diagnosis or a
health condition such as “symptoms of your arthritis” is
not linked and was labelled “health condition (“hc”). If a
concept related to a Personal Factor, it was labelled

personal factor (“pf”). A concept that was not contained in
the ICF universe of categories was labelled “not covered”
(“nc”). Finally, if the information about a concept was not
sufficient to make a decision about the most appropriate
ICF category, it was labelled “not definable” (“nd”). “Nc¢”
and “nd” could be specified further to belong to specific
ICF components (e.g. nd-Body Functions, nd-Activities and
Participation, etc.). “Nc” and “nd” concepts were pooled
for the purpose of our analysis and were labelled collec-
tively as “not covered”.

For each questionnaire, the number of meaningful con-
cepts, the number of ICF categories (total and 2nd level)
and their distribution over the ICF components and types of
ICF categories overall and per component were reported to
make a basis for comparing all the questionnaires.

Results
Questionnaires
The review strategy of WPG-OMERACT revealed 18 self-

report questionnaires which are presented in Table 1. There
were seven questionnaires from the review articles, five

Table 1 Overview of questionnaires

Questionnaires Number Domains covered by the items

of items

Socio- Absenteeism Presenteeism

demographic

items
EWPS 25 Yes Yes Yes
HLQ 17 Yes Yes Yes
HPQ 13 Yes Yes Yes
HRPQ-D 9 No Yes Yes
HWQ 24 No No Yes
LFQ 16 Yes Yes Yes
OST 12 Yes Yes Yes
QQ 2 No No Yes
RA-WIS? 23 No No Yes
SPS-6 6 No No Yes
SPS-13 13 No Yes Yes
WALS* 12 No No Yes
WLQ-25 25 No No Yes
WLQ-16 16 No No Yes
WLQ-8 8 No No Yes
WPAI-GH 6 No Yes Yes
WPSI 9 Yes Yes Yes
WRF 26 No No Yes

4 Arthritis-specific questionnaire
b Arthritis-specific module within questionnaire
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questionnaires from the separate literature review, and two
questionnaires from the grey literature. We then identified
24 key articles for each scale and conducted citation
searches on these articles to locate any additional measures
or any information on psychometric testing for any of the
measures. This citation search yielded 198 articles, from
which we gathered 2 more questionnaires [13]. With WLQ
16- and 8-item versions treated separately, there were 18
questionnaires in total. The questionnaires include the
following: Endicott Work Productivity Scale (EWPS) [35],
Health and Labour Questionnaire (HLQ) [36], WHO
Health and Work Performance Questionnaire-Clinical
Trials Baseline version (HPQ) [14], Health-Related Pro-
ductivity Questionnaire Diary (HRPQ-D-D) [37], Health
and Work Questionnaire (HWQ) [20], Life Functioning
Questionnaire (LFQ) [23], Osterhaus technique (OST)
[21], Quantity and Quality Method (QQ) [38], Rheumatoid
Arthritis-Work Instability Scale (RA-WIS) [19], Stanford
Presenteeism Scale-6 items (SPS-6) [39], Stanford Pre-
senteeism Scale-13 items (SPS-13) [40], Work Activity
Limitations Scale (WALS) [41], Work Limitations Ques-
tionnaire-25 items (WLQ-25) [22], Work Limitations
Questionnaire-16 items (WLQ-16) [42], Work Limitations
Questionnaire-8 items (WLQ-8) [43], Work Productivity
and Activity Impairment-General Health (WPAI-GH) [18],
Work Productivity Short Inventory-arthritis section (WPSI)
[44], and Work Role Functioning/Work Limitations-26
items (WRF) [45]. HRPQ-D was referred to as the shorter
diary format of the HRPQ-D (Steve Hass, personal com-
munication). The 18 measures presented in this article
included four versions of WLQ (WLQ-8, WLQ-16, WLQ-
25 and WRF) and two versions of SPS (SPS-6 and SPS-
13). RA-WIS and WALS were arthritis-specific question-
naires while WPSI only has a section on arthritis and
rheumatism.

Table 1 shows the number of items included in each
questionnaire and indicates the different domains covered.
Six questionnaires contained items (sometimes as a sepa-
rate module) on sociodemographics, all questionnaires
included items that addressed presenteeism and nine
questionnaires covered both presenteeism and absenteeism
from paid work.

Linking and ICF Coding

The 18 questionnaires contained 262 items. Seventeen
items were not considered for linking based on the exclu-
sion criteria above (e.g. sociodemographics, instructions,
etc.). Hence, 245 items remained. From the remaining 245
items, 519 meaningful concepts were extracted and linked.
On average, a single item contained 2.3 meaningful con-
cepts. The 519 concepts were linked to 64 unique 2nd level
ICF categories. From these 64 categories, 13 categories

@ Springer

(21%) belonged to Body Functions, one category (2%) to
Body Structures, 40 (63%) to Activities and Participation
and 10 (16%) to Environmental Factors). Fourteen con-
cepts referred to Personal Factors but not categorized
according to current ICF version and 20 meaningful con-
cepts could not be linked to the ICF because they were not
covered (nc) or not defined (nd).

Table 2 present the number of items linked, number of
meaningful concepts identified, distribution of all as well as
2nd level linked categories over ICF components. In
addition, Table 2 presents the number of Personal Factors
and the number of concepts that could not be linked
(nd + nc).

It can be seen that no questionnaire addressed all ICF
components. All questionnaires contained categories
belonging to the component Activities and Participation,
thirteen (72%) contained categories belonging to Body
Functions, seven (39%) belonging to Environmental Fac-
tors, and one questionnaire (6%) belonging to Body
Structures component. Seven questionnaires (39%) inclu-
ded concepts that were Personal Factors. The WRF
addressed the highest number of 2nd level categories
(n = 17). QQ, with only two items, addressed only one
category (d850 Remunerative Employment).

Detailed results of linking of the concepts to specific
ICF components and 2nd level categories corresponding to
the ICF contents of the questionnaires are provided in
Table 3.

All questionnaires mainly covered categories belonging
to the component Activities and Participation. Within the
component Activities and Participation, the category most
frequently addressed was d850 Remunerative Employment.
This category was addressed by all questionnaires. Other
categories from this component that were frequently
addressed were General Tasks and Demands (d210-d240),
Carrying, Moving and Handling Objects (d430—d445), and
Interpersonal Relationships (d710-d760). Less frequently
addressed were d820-d839 under Education (LFQ, HRPQ-
D, OST, and WPAI-GH); and Acquisition of Necessities
(d620), Household Tasks (d630-d640) or Caring for
Household Objects and Assisting Others (d650-d660)
(LFQ, HLQ, HRPQ-D, and WPAI-GH), and Recreation and
Leisure (d920) (HLQ, HPQ, and WPAI-GH (e.g. time mis-
sed from work because of leisure, vacation, and time-off)).

The WALS and WRF had the highest number of cate-
gories for the component Activities and Participation
(n = 14). HLQ covered the highest number of concepts on
non-paid work participation (n = 10) such as Acquisition
of Necessities (like d6200 Shopping), Household Tasks
(like d640 Housework), and Caring for Household Objects
(d650).

The next most frequently addressed component was
Body Function. Within this component, the categories most
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frequently addressed were related to Specific Mental
Functions, (such as bl140 Attention Functions and bl152
Emotional Functions) and Global Mental Function (such as
b1300 Energy Level and b1301 Motivation). Chapters on
Sensory Functions and Pain, Functions of the Joints and
Bones (i.e. Mobility of Joints) and Movement Functions
were only addressed in RA-WIS and WPSI. RA-WIS
contained the highest number of 2nd level categories
(n = 7) under Body Functions.

The component Body Structures was only contained
within the WPSI (s7701 Joints) and was a specification of
the category Additional Musculoskeletal Structures Related
to Movement.

Only few questionnaires (EWPS, LFQ, HLQ, HPQ,
HWQ, and WLQ-8) addressed the component Environ-
mental Factors and only a limited number of chapters and
categories were addressed. The ten environmental catego-
ries covered Assistive Products and Technology for
Employment (e1351), Sound Intensity (€2500), Indoor Air
Quality (€2600) and six categories belonged to the chapters
Support and Relationships (e3) and Attitudes (e4). Except
for HWQ, Environmental Factors were specifications to
describe the context of hindrance at work.

The questionnaires that included concepts belonging to
Personal Factors were HWQ, RA-WIS, SPS-6 and all
versions of WLQ (including WRF). In the majority of
questionnaires, the Personal Factors referred to the ‘level
of satisfaction’ regarding work (HWQ and SPS-6) or work
performance (WLQ-8, 16, 25 and WRF). HWQ addressed
also the “level of control” over aspects of work. Also, the
concept contained in the item “I feel I have to give up my
work” of RA-WIS was considered a personal factor indi-
cating coping style or behaviour relevant to the experience
and life events of the worker and is not necessarily part of
his or her health state (as defined in the ICF) [25] HWQ
had the highest number of combined Personal and Envi-
ronmental Factors.

Within the nine questionnaires (LFQ, HLQ, HPQ, RA-
WIS, WLQ-25, WLQ-16, WLQ-8, WPAI-GH, and WRF),
a total of 20 meaningful concepts were identified that could
not be linked to ICF categories- 14 of the 20 were not
sufficiently defined (nd) to be linked to a specific ICF
category and the remaining six were not covered (nc) by
the ICF. “Nd” concepts mainly included specifications of
physical or mental functioning, role and health, or general
description of functioning.

Table 4 shows the results of the evaluation of the link-
age procedure by the overall percentage of agreement,
Kappa statistics, and bootstrapped confidence intervals.
The overall percentage of agreement ranges from 38.2 to
100% and the estimated Kappa values from 0.35 to 0.8.
None of the 95% confidence intervals encloses zero, thus
the level of agreement exceeded chance.

EWPS LFQ HLQ HPQ HRPQ-D HWQ OST QQ RA-WIS SPS-6 SPSI3 WALS WLQ25 WLQI6 WLQS WPALI-GH WPSI WRF

colleagues, neighbours
and community members
of acquaintances, peers,
colleagues, neighbours
and community members

€430 Individual attitudes
of people in positions

and personal assistants
of authority

€340 Personal care providers
Chapter 4: Attitudes

e325 Acquaintances, peers,
e425 Individual attitudes

relationships
€320 Friends

B Indicates that that ICF chapter or category is contained in the questionnaire

Table 3 continued
ICF Category
Chapter 3: Support and
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Table 4 Overall percentage of

agreement, Kappa coefficient, Questionnaires Overall percentage Kappab NonparameFric bootstrapped
and nonparametric bootstrapped of agreement (%) coefficient confidence interval
conﬁdenc.e intgrva] for.each of EWPS 67.0 0.44 (0.29, 0.64)
the questionnaires studied
HLQ 38.2 0.35 (0.23, 0.51)
HPQ 75.0 0.67 (0.40, 1.00)
HRPQ-D 71.3 0.77 (0.59, 1.00)
HWQ 59.1 0.65 (0.54, 0.79)
LFQ 47.1 0.63 (0.53, 0.74)
Osterhaus 100 - -
QQ 100 - -
RA-WIS 76.3 0.49 (0.30, 0.75)
SPS-6 56.3 0.40 (0.01, 0.89)
SPS-13 55.6 0.80 (0.71, 0.94)
WALS 68.8 0.75 (0.61, 0.94)
WLQ-25 68.9 0.73 (0.66, 0.84)
WLQ-16 73.7 0.68 (0.53, 1.00)
WLQ-8 70.0 0.47 (0.15, 1.00)
WPAI-GH 75.0 0.56 (0.40, 1.00)
WPSI 68.9 0.54 (0.40, 0.69)
WRF 66.7 0.66 (0.47, 0.94)

Discussion

This study analyzed and compared the contents of 18 self-
report worker productivity questionnaires that can be used
in arthritis and MSK conditions. The analysis was based on
the ICF and provided relevant information on the content
of these questionnaires. The results can guide researchers
in selecting and reporting worker productivity question-
naires in clinical trials or longitudinal studies in which
worker productivity is among the endpoints and also which
questionnaires could be used by rehabilitation professionals
in the clinical practice. Specifically, selection could be
made depending on which of the questionnaires contain
aspects of worker productivity (using the ICF as the basis)
that would be relevant to the aim of a particular study. ICF-
based contents validity as shown in this study could guide
such selection in addition to questionnaire reliability,
construct validity, feasibility, and responsiveness.

This study does not aim to propose which of the ques-
tionnaires are preferred. The questionnaires have been
developed for different purposes and their approach to
worker productivity varies, reflecting the complexity of
work as an outcome measure. Not only is worker produc-
tivity a multi-domain outcome (absenteeism, withdrawal,
sick leave, presenteeism, etc.) but it also has varying per-
spectives from different stakeholders (patients, employers,
managers, social security systems, society, etc.), and hence
may hold different relevance for different settings such as
the type of jobs and types of industries. Qualitative aspects
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of the work—worker relationship might be important for
patients but could be less important for the employer and in
business decision-making. A wide variation in question-
naires was evident in our findings—differences in the
conceptual definition and operationalization of worker
productivity (absenteeism, presenteeism or both; amount of
time, level of difficulty, or degree of impairment), focused
versus broad approach to capturing information, and a mix
of scales and subscales. Nevertheless, all questionnaires
addressed the category d850 remunerative employment,
which was not surprising considering their purpose of
examining worker productivity. Limitations in specific
activities can provide invaluable insights into restrictions
in worker productivity or could be a specific target of
treatment, among which is occupational rehabilitation
programs.

Unpaid work has been increasingly recognized to be
also important in the area of worker productivity in general
and its importance has been reflected in some of the
questionnaires. Some questionnaires also addressed
restrictions in areas of participation other than paid work.
LFQ, HLQ, HRPQ-D, and WPAI-GH addressed unpaid
work such as Household tasks. Education (as a student or
one that engages in academic activities) was addressed by
four questionnaires (LFQ, HRPQ-D, OST, and WPAI-GH).
Recreation and leisure in the form of play, sports, hobbies,
and crafts were addressed by three questionnaires (HLQ,
HPQ, and WPAI-GH). Interestingly, engagement in sports
activities for example, was found to influence work
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Table 5 Comparison of the 2nd-level contents of examined questionnaires with the ICF core set on arthritis and MSK clinical trials

ICF categories contained in questionnaires

ICF core set
for RA*

ICF core set
for OA®

MSK clinical
trials

b130 Energy and drive function
b134 Sleep functions

b140 Attention functions

b144 Memory functions

b152 Emotional functions

b160 Thought function

b210 Seeing functions

b270 Sensory functions related to temperature and other stimuli

b280 Sensation of pain
b710 Mobility of joint functions
b780 Sensation of muscle stiffness

8770 Additional musculoskeletal structures related to movement

d163 Thinking

d166 Reading

d170 Writing

d175 Solving problems

d177 Making decisions

d210 Undertaking a single task

d220 Undertaking multiple tasks
d230 Carrying out daily routine

d240 Handling stress and other psychological demands

d350 Conversation

d360 Using communication devices and techniques

d410 Changing basic body positions

d415 Maintaining a body position

d430 Lifting and carrying objects

d435 Moving objects with lower extremities
d440 Fine hand use

d445 Hand and arm use

d450 Walking

d455 Moving around

d460 Moving around in different locations
d470 Using transportation

d475 Driving

d620 Acquisition of goods and services
d630 Preparing meals

d640 Doing housework

d650 Caring for household objects

d660 Assisting others

d710 Basic interpersonal interactions

d720 Complex interpersonal interactions
d740 Formal relationships

d750 Informal social relationships

d760 Family relationships

d820 School education

d839 Education, other specified and unspecified
d845 Acquiring, keeping, and terminating a job
d850 Remunerative employment
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Table 5 continued

ICF categories contained in questionnaires

ICF core set ICF core set MSK clinical

for RA* for OA® trials

d860 Basic economic transactions
d920 Recreation and leisure | | |
e135 Products and technology for employment | |
€250 Sound
€260 Air quality
€320 Friends | | |
€325 Acquaintances, peers, colleagues, neighbours

and community members
€340 Personal care providers and personal assistants | |
e425 Individual attitudes of acquaintances, peers, colleagues, ]

neighbours and community members

e430 Individual attitudes of people in positions of authority

M Indicates a match
% Rheumatoid arthritis

® Osteoarthritis

productivity [46]. Therefore, it might be worthwhile to
assess at the same time restrictions in paid as well as
unpaid areas of participation in clinical evaluation or
intervention study so as to gain insight into the relation-
ships between these two areas and address occupational
rehabilitation properly from within and beyond the con-
fines of the workplace.

Arthritis- or MSK-relevant Body functions such as Sen-
sitivity to pressure, Pain in joints, Joint mobility, and Sen-
sation of muscle stiffness were covered by RA-WIS, and
WPSI. This observation was not unexpected because these
are arthritis-specific questionnaires or have a part that is
relevant to arthritis (i.e. WPSI). Information gained from
these Body function categories is important in further
understanding the reason around limited worker participa-
tion specifically in patients with arthritis or MSK conditions.

Although contextual factors (Environmental and Per-
sonal Factors) are essential when exploring and interpreting
the relationships between health and work, there were only
a few questionnaires that addressed Environmental factors
and Personal factors. Environmental categories were usu-
ally pertinent to attitudes and support from colleagues and
managers and Personal Factors usually addressed satis-
faction with work or work performance or sense of control
over work. Low job satisfaction has been associated with
productivity loss among workers with musculoskeletal
conditions [47] and a questionnaire that could capture this
information amongst other “personal attributes” would be
helpful in further defining worker productivity.

When discussing contextual factors, it should be real-
ized that several questionnaires separately assessed soci-
odemographic factors such age, gender, type of job, hours
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on the job, and income and as such may personal factors
but were not included for linking since many of such
demographic factors are usually part of questionnaires and
often need to be adapted to the socioeconomic situation of
each country anyway. Nevertheless, it needs to be
emphasized that the inclusion of these factors being an
aspect of work is essential in any study examining worker
productivity.

With respect to the linking methodology, the linkage
process was evaluated by calculating the overall percentage
of agreement and Kappa coefficients with their confidence
intervals. Based on the findings, there was not only satis-
factory agreement between the linkers but also that the
agreement exceeded chance. This shows that the linking
procedure was reliable in this study.

Linking was proven to be useful not only to gain insight
into the concepts of the questionnaires but also revealed
other aspects of the contents of the questionnaires. For
example, it was often seen that one item contained several
concepts which can result in a difficulty to interpret as to
which of the different concept the answer pertains to. An
example is the WPSI item “... pain, swelling, stiffness and
loss of function in joints” as factors that might affect work.
Including more concepts in one item can help to reduce the
number of items (feasibility) but also risks of losing
specificity when interpreting the scores. In other words, on
one hand, the brevity of questionnaires can reduce
administration burden but on the other hand may sacrifice
quantification of multiple concepts embedded in a single
question.

It also became also clear that there is no absolute rela-
tionship between the number of items included for linking
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and the number of categories (i.e. 2nd level) addressed in
the items. Not only can one item contain several categories,
but also different items can address only one category. The
HPQ, for example, has 13 items but only addressed 4
categories (Atfention functions, Remunerative employment,
Recreation and leisure, and Individual attitudes of people
in position of authority). Items that address the same cat-
egory can provide essentially different information. Some
examples of items of the HPQ that were linked to the
category d850 Remunerative employment were ‘did you
miss an entire workday’, ‘did you miss part of a workday’,
‘was your performance at work reduced’ or ‘was the
quality of your work lower’. This indicates the multiple
characterizations of the amount and type of restrictions that
workers can encounter given a single category on remu-
nerative work.

The findings of this study can also be applied to existing
ICF-related studies such as those in content examination
and ICF core sets. As presented in Table 5, 53% (31 of 58
2nd level) categories identified in the worker productivity
questionnaires were also included in the ICF core set for
osteoarthritis [48] and rheumatoid arthritis [49], while 55%
(32 of 58) were found in measures used in MSK trials [26].
This highlights that the arthritis core sets and measures
used in MSK trials represent at least half of the worker
productivity questionnaires we examined contents-wise.
Some categories we found did not match any of the core
sets’ such as d435 Moving objects with lower extremities,
€250 Sound, €260 Air quality, and e430 Individual attitudes
of people in positions of authority which we believe are
specific to work or within a specific employment setting or
specific condition. So, perhaps along with the chosen
questionnaire, a core set can be used as a separate module
in worker productivity studies that look at workers with
arthritis or MSK conditions.

Several limitations were encountered in our analyses.
Firstly, the linking process as a method does not consider
the contextualization that is included in an item. For
example, in the WRF item “...bend, twist, or reach while
working...” the linking procedure linked four concepts
“bending”, “twisting”, “reaching”, and “work”. How-
ever, it can be stated that “work” in this sense contextu-
alizes all the activities of bending, twisting, and reaching
and this contextualization is not captured by the linking
procedure. Secondly, linking does not include time recall
included in the item nor does it consider the directionality
of cause and effect, if any. The directionality of concepts
within one item is lost after identification of relevant ICF
categories. For example, the item “... stress of my job
makes my arthritis flare” from RA-WIS refers to the
adverse influence of a work characteristic on health. On the
other hand, the item “How much difficulty do you have
working with your hands” from WALS ask about the

impact of impairments in the hands on work limitation.
Thirdly, while quality of linking was assured, the identifi-
cation of meaningful concepts and coding based on the ICF
of the two linkers not only require an in depth under-
standing of the ICF but also experience in linking. Hence,
the degree of dissent between linkers should always be
considered. Fourthly, sociodemographics information such
as age, gender, profession, and education could be con-
sidered personal factors. This study did not consider soci-
odemographics, it only focused on the actual worker
productivity items of the questionnaires. Finally, several
meaningful concepts were not covered or not defined
within ICF which might have resulted in loss of real
information from the questionnaires. In RA-WIS, the
linking team considered the concept included in the item “/
used my holiday so that I don’t have to go sick” as not
covered and this was also the case for the concept “satis-
fying those people who judge your work” from the WLQ16
and WREF. It could be argued that these concepts are Per-
sonal factors, referring to an active coping style and an
individual’s effort of pleasant work behaviour in RA-WIS
and WLQ16/WREF, respectively. In HPQ, the concepts in
the item “...rate the usual performance of most workers in
a job similar to yours?” and “...you were a lot better than
other workers...” were considered “not covered” although
these items clearly aim to quantify worker productivity
(Remunerative Employment) using a reference or anchor
point.

Work is a major life area to most people and is an
important outcome or endpoint to measure in clinical
studies and evaluation. The use of self-report question-
naires is important in advancing healthcare management
around an individual’s work participation and disability.
Using the ICF as an external template to compare the
contents of work productivity questionnaires not only
revealed that a broad range of ICF categories were assessed
by these questionnaires but also confirmed large differ-
ences in the contents. Knowledge of the contents of a
questionnaire can help to capture the specific information
regarding worker productivity that researchers and clini-
cians want to examine.
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