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Abstract
The increasing recognition of the patient perspective and, more speciﬁcally, functioning and health, has led
to an impressive eﬀort in research to develop concepts and instruments to measure them. Health-Related
Quality of Life (HRQOL) and the International Classiﬁcation of Functioning Disability and Health (ICF)
represent two diﬀerent perspectives from which to look at functioning and health. Therefore, it is expected
that both will often be used concurrently in clinical practice, research and health reporting. The objective of
our study was to examine the relationship between six HRQOL instruments (the SF-36, the NHP, the QL-I,
the WHOQOL-BREF, the WHODASII and the EQ-5D) and the ICF. All six HRQOL instruments were
linked to the ICF separately by two trained health professionals according to ten linking rules developed
speciﬁcally for this purpose. The degree of agreement between health professionals was calculated by means
of the kappa statistic. Bootstrapped conﬁdence intervals were calculated. In the 148 items of the 6
instruments a total of 226 concepts were identiﬁed and linked to the ICF. The estimated kappa coeﬃcients
range between 0.82 and 0.98. The concepts contained in the items of the HRQOL instruments were linked
to 91 diﬀerent ICF categories, 17 categories of the component body functions, 60 categories of the component activities and participation, and 14 categories of the component environmental factors. Twelve
concepts could not be linked to the ICF at all. In the component body functions, only emotional functions
are covered by all examined instruments. In the component activities and participation, all instruments cover
aspects of work, but the half of them scarcely cover aspects of mobility. Only four of the six instruments
address environmental factors. The ICF proved highly useful for the comparison of HRQOL instruments.
The comparison of selected HRQOL instruments may provide clinicians and researchers with new insights
when selecting health-status measures for clinical studies.
Key words: Content validity, Generic instruments, Health-related quality of life (HRQOL), Health status
measures, ICF

Introduction
The patient perspective is the core of health-care
provision and research. From the patient perspective, functioning and health are of utmost importance. Ultimately, any health-care intervention is
intended to restore impaired body structures and

functions, to overcome activity limitations and
participation restrictions, and to prevent new
symptoms and disabilities from developing. The
increasing recognition of the patient perspective
and, more speciﬁcally, functioning and health, has
led to an impressive eﬀort in research to develop
concepts and instruments to measure them.
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Health-Related Quality of Life (HRQOL)
instruments are increasingly being used to describe
and evaluate functioning and health in clinical
trials and clinical practice, as well as various other
ﬁelds of research [1]. The main purpose of
HRQOL instruments is to describe the burden of
disease of the population studied. HRQOL
instruments focus on activities and participation,
which are considered to be the components most
relevant to patients and society, and are relevant to
all health conditions. Such instruments enable
functioning and health to be compared across
health conditions, populations, and interventions.
Generic health proﬁles, including the Short-Form
36 (SF-36) [2], the Nottingham Health Proﬁle
(NHP) [3] or the World Health Organization
Disability Assessment Schedule (WHODASII) [4]
are best suited for this purpose. HRQOL indices
or utility measures, such as the European Quality
of Life instrument (EQ-5D) [5], are used to measure the societal burden of disease and the economic beneﬁt of interventions across conditions,
populations, and settings.
Many studies compare the psychometric properties of HRQOL instruments, but content comparisons are scarcely represented in the literature.
This is probably due to the varying use of concepts, scales, and items in the diﬀerent HRQOL
instruments. With the newly available International Classiﬁcation of Functioning, Disability and
Health (ICF) [6], a universal framework of functioning and health, the representation of items and
scales of HRQOL instruments can be compared
better [7,8]. The ICF was approved in May 2001
by the World Health Assembly and is the successor of the International Classiﬁcation of Impairments Disabilities and Handicaps (ICIDH) [9].
Using established linkage rules [8], items from
speciﬁc instruments can be linked to the best corresponding ICF categories, and the representation
of the ICF components body functions and structures, activities and participation and contextual
factors can be examined.
The ICF is being increasingly applied in clinical
research and clinical practice, like rehabilitation
medicine [10]. ICF-based instruments such as the
WHODASII [4], The Burden of Stroke Scale (The
BOSS) [11], and the London handicap scale (LHS)
[12] will be used in the future in clinical and epidemiological trials, as well as in health reports.

These instruments have been developed guided by
the theoretical World Health Organization (WHO)
framework of functioning and disability, which is
the basis of the ICF. Since HRQOL and ICF
represent two diﬀerent perspectives from which to
look at functioning and health, it is expected that
both will often be used concurrently in clinical
practice, research and health reporting.
The objective of our study was to examine the
relationship between the most frequently used
short HRQOL instruments and the ICF.
The speciﬁc aims were to: (1) examine whether
the content of the HRQOL instruments is represented by the ICF categories and whether the ICF
can serve as the common framework when comparing HRQOL instruments; (2) to identify areas
of the ICF not covered at all or not covered in
enough detail or precision to be considered in a
future revision of the ICF, and, ﬁnally; (3) to
examine the diﬀerences in the contents covered by
the HRQOL instruments based on the linkage of
their content to the ICF.

Methods
Instruments
Since it would be neither feasible nor useful to
compare all HRQOL instruments developed in the
last decades, we decided to include the two currently most widely used, short generic health proﬁles in our comparison. These are the SF-36 [2] and
the NHP [3]. We also examined Spitzer’s Quality
of Life Index (QL-I) [13], one of the earliest scales
to be designated a ‘quality-of-life’ measurement, as
well as the two instruments developed by the
WHO, the 26-items version of the World Health
Organization Quality of Life Assessment (WHOQOL-BREF) [14] and the WHODASII [4]. We
also included the EQ-5D [5] which is probably the
currently most used HRQOL index. We did not
include the new HRQOL index based on the
SF-36, the SF-6D, since they contain the same
items. All instruments have fewer than 40 items.
Since all instruments are well known and extended
descriptions are available, the descriptions presented here are brief. The dimensions covered, the
mode of administration, length, and time needed
to complete are summarized in Table 1.
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Table 1. Generic health status measures
Instrument

Dimensions covered

Mode of administration Number of Items Time to
complete

European Quality of
life Instrument
(EQ-5D) [5]

Mobility
Self-care
Usual activities
Pain/discomfort
Anxiety/depression

Self-administered

5 + VAS)
General Health

5 min

Medical Outcome
Study Short Form
36 (SF-36) [2]

Physical health,
Mental health
Social functioning
Role functioning
General health
Vitality
Pain

Self-administered
Interview
telephone interview

36

10 min

Nottingham Health
Proﬁle (NHP) [3]

Physical mobility
Pain
Emotional reaction
Energy level
Sleep
Social interaction

Self-administered

38

10–15 min

Quality of life
Index (Ql-I) [13]

Activity
Daily living
Health
Support
Outlook

5 +VAS-QoL

6

5 min

WHO Disability Assessment
Schedule (WHODASII) [4]

Understanding and
communicating
Getting around
Self care
Getting along
with people
Life activities
Participation in society

Self-administered,
interview proxy

36

10 min

WHOQOL-BREF [14]

Physical health
Psychological
Social relationships
Environment

Interview
Self-administered

26

10 min

The QL-I was developed for use by physicians in
patients with cancer and chronically-ill patients. It
is widely used by cancer specialists interested in the
health status and quality of life of their patients
before and after therapy. QL-I is one of the earliest
scales to be designated a ‘quality-of-life’ measurement [13]. The QL-I consists of ﬁve items with
three options for replies. The item responses are
scored 0, 1 or 2, giving an overall score of 0 to 10.
The scale can be summed into a single score, or
each item can be calculated separately. Each item
represents a diﬀerent domain of life functioning.
The respondents choose the item in terms of the

statement’s applicability to themselves: activity,
daily living, health, support, and outlook. The
scale also comprises a visual-analogue rating scale
to rate quality of life.
The WHOQOL-BREF was developed by the
World Health Organization Quality of Life
(WHOQOL) Group and represents an abbreviated
version of the WHOQOL-100, which was developed in collaboration with 15 international ﬁeld
centers simultaneously in an attempt to develop a
quality-of-life assessment that would be applicable
cross-culturally [14]. The WHOQOL-BREF contains a total of 26 questions. It includes one item
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for general quality of life, one item for health-related quality of life, and 24 items belonging to four
domains (physical capacity, psychological, social
relationships, and environment). In constructing
the WHOQOL-BREF, data were taken from 20
ﬁeld stations located in 18 countries [14].
The WHODASII is a new 36-item instrument
developed to assess activity limitations and participation restrictions in six domains (understanding and communicating, getting around, self care,
getting along with people, life activities, and participation in society). The WHODASII is diﬀerent
from the other measures of health status in that it
is based on an international classiﬁcation system,
i.e. the ICF [6].
The NHP has two parts. Part I contains 38 items
grouped into six sections: physical abilities, pain,
sleep, social isolation, emotional reactions, and
energy level. Part II provides a brief indicator of
handicap and contains seven items that record the
eﬀect of health problems on occupation, jobs
around the house, personal relationships, social
life, sex life, hobbies, and holidays. Part II is optional, as some items, like work and sex life, may
not be applicable. Yes/no responses are used
throughout [3]. The NHP is one of the more frequently used measures, especially in Europe and
continues to be used and tested.
The SF-36 derives from a larger battery of
questions administered in the Medical Outcomes
Study [2]. The SF-36 includes eight multi-item
scales containing 2–10 items each and a single
item to assess health transition. The scales cover
the dimensions of physical health, mental health,
social functioning, role functioning, general
health, pain, and vitality. Two summary scales
can also be obtained – the Physical Component
Summary Score (PCS) and the Mental Component Summary Score (MCS) [2]. The SF-36 is the
most widely-used general health-status instrument.
The EQ-5D is a brief, self-administered, twopage questionnaire. The ﬁrst page contains ﬁve
items describing health status across ﬁve dimensions (mobility, self-care, usual activity, pain/distress, and depression/anxiety) (the EQ-5D). The
second page has a visual analogue rating scale on
which the respondent marks an assessment of his/
her overall health [5]. Each dimension is divided
into three levels which, when taken together, deﬁne

a total of 243 (35 ) unique health states. The responses to the ﬁve items in the EQ-5D can be
scored using a utility-weighted algorithm [15],
which has been recommended for use in economic
evaluation. The EQ-5D, therefore, provides two
single-index measures of health, the rating scale,
and the EQ-5D index, ranging from 0 to 100 [16].
The ICF is a multipurpose classiﬁcation
belonging to the WHO family of international
classiﬁcations. The ICF was designed to record
and organize a wide range of information about
health and health-related states in a standardized,
common language, thereby facilitating communication about health and health care in various
disciplines and scientiﬁc ﬁelds worldwide. It makes
the comparison of data across countries, healthcare disciplines, services, and time possible.
The ICF has two parts, each containing two
separate components. Part 1 covers FUNCTIONING and DISABILITY and includes the
components: body functions (b) and structures (s)
and activities and participation (d). Part 2 covers
CONTEXTUAL FACTORS and includes the
components: environmental factors (e) and personal
factors.
Body functions are the physiological and psychological functions of body systems. Body structures represent the anatomical parts of the body,
such as organs, limbs and their components.
Activities and participation are given in the ICF in
a single list that covers the full range of life areas,
from basic learning or watching, to composite
areas such as interpersonal interaction or
employment. Environmental factors consist of the
physical, social and attitudinal environment in
which people live and conduct their lives. Personal
factors are the particular background of an individual’s life and living, and comprise features of
the individual that are not part of the health
condition or health states. These factors may include gender, race, age, ﬁtness, lifestyle and habits.
The personal factors are not as yet classiﬁed in the
ICF.
In the ICF classiﬁcation, the letters b, s, d, and
e, which refer to the components of the classiﬁcation, are followed by a numeric code starting with
the chapter number (one digit), followed by the
second level (two digits) and the third and fourth
levels (one digit each). The component letter with
the suﬃx of two, three, or four digits corresponds
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to the code of the so-called categories. Categories
are the units of the ICF classiﬁcation. Within each
chapter, there are individual two-, three- or fourlevel categories. An example selected from the
component body functions is presented in the following:
b2 Sensory functions and pain (ﬁrst level)
b280 Sensation of pain (second level)
b2801 Pain in body part (third level)
b28013 Pain in back (fourth level).
Within each component, the categories are
arranged in a stem/branch/leaf scheme. Consequently, a lower-level category shares the attributes of the higher-level categories to which it
belongs, i.e., the use of a lower-level (more detailed
level) category automatically implies that the
higher-level category is applicable, but not the
other way around.
At the end of each embedded set of third- or
fourth-level categories and at the end of each
chapter, there are ‘other speciﬁed’ categories (uniquely identiﬁed by the ﬁnal code 8). These categories allow the coding of aspects that are not
included in any other speciﬁc categories. For
example, at the end of the set of the fourth-level
categories embedded in the third-level category
b2801 Pain in body part, one ﬁnds the category
b28018 Pain in body part, other speciﬁed.
Linkage of items to the ICF
We applied linking rules which were developed to
link the concepts contained in health-status measures to the ICF [7]. According to these rules, experts trained in the ICF are advised to link
concepts contained in a health-status measure to
the ICF category representing this concept most
precisely. If an item of a measure contains more
than one concept, each concept has to be linked
separately. For example, in item 8 of the SF-36
‘During the past 4 weeks, how much did pain
interfere with your normal work (including both
work outside the home and housework)’, the
concept ‘pain’, ‘work outside the home’ and
‘housework’ are linked to b280 sensation of pain,
d859 work and employment, other speciﬁed and
unspeciﬁed and d640 doing house work, respectively. In item 3 of the SF-36 ‘… Does your health
now limit you in these activities?…,’ which con-

tains 10 diﬀerent questions referring to diﬀerent
activities, the concept ‘health’ and all other concepts contained in the respective 10 questions are
identiﬁed and linked to the ICF.
For the sake of comprehensibility of the results
of this study rule 5, 8, 9, and 10 require special
annotation. Rule 5 points out that the response
options of an item are linked to the ICF if they
refer to other than the concepts contained in the
corresponding item. For example in the item ‘self
care’ of the EQ-5D, which contains the response
categories ‘I have no problems with self-care’, ‘I
have some problems washing or dressing myself’
and ‘I am unable to wash or dress myself’, not only
‘self-care’ but also the concepts ‘washing myself ’
and ‘dressing myself ’ are linked.
According to rule 8, if the content of an item/
concept is speciﬁed by examples, the latter will be
linked to the so-called ‘unspeciﬁed’-ICF categories,
which are uniquely identiﬁed by the ﬁnal code 9.
For example, in the item ‘usual activities (e.g. work,
study, housework family or leisure activities)’ of the
EQ-5D the concepts ‘work’, ‘study’, ‘housework’
‘family’ or ‘leisure activities’ are linked to the corresponding ‘unspeciﬁed’-ICF categories in addition
to the linkage of the concept ‘usual activities’. E.g.
work is linked to the ICF category d8509 remunerative employment, unspeciﬁed.
Rule 9 states that if the information provided by
the item/concept is not suﬃcient to decide which
ICF category should be chosen, this item/concept
should be labelled nd (not deﬁnable). The abbreviation nd-gh (not deﬁnable-general health) is used
for items/concepts concerning health in general,
and the abbreviation nd-qol (not deﬁnable-quality
of life) is used for items/concepts concerning the
quality of life of patients in general. According to
rule 10, if an item/concept is not contained in the
ICF classiﬁcation, then this item/concept is labelled ‘nc’ (not covered by the ICF). ‘nc’ does not
diﬀerentiate between concepts relating to functioning not covered by the ICF, concepts relating
to personal factors for which no categories currently exist, and other concepts relating e.g. to
time and space.
Consensus between two health professionals was
used to decide which ICF category should be linked
to each item/concept of the questionnaires. To resolve disagreements between them concerning the
selected categories, a third person trained in the
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linking rules was consulted. In a discussion led by
the third person, the two health professionals that
linked the item stated their pros and cons for the
linking of the concept under consideration to a
speciﬁc ICF category. Based on these statements,
the third person made an informed decision.
The degree of agreement between the two health
professionals at the component, 1st, 2nd and 3rd
ICF’s levels was calculated by means of the kappa
statistic, which is a measure of the agreement that
exists beyond the amount of that expected by
chance alone [17]. Values of kappa generally range
from 0 to 1, whereas 1 indicates perfect agreement
and 0 indicates no additional agreement beyond
what is expected by chance alone. A negative value
of kappa indicates agreement, which is less than
that expected by chance alone.
Kappa by deﬁnition is bounded by 1, i.e. its
sampling distribution becomes progressively
skewed to the left as kappa approaches 1. Since the
asymptotic conﬁdence interval does not take this
skewness into account, especially with small sample sizes, and can produce upper conﬁdence limits
that exceed 1, bootstrapped intervals, which are
produced by percentiles of samples based on the
observed data, were calculated [18].
The data analysis was performed with SAS for
windows V8.

The estimated kappa coeﬃcients range between
0.82 at the 3rd ICF’s level and 0.98 at the chapter
or ﬁrst ICF’s level.
The width of the 95% bootstrapped conﬁdence
interval, which indicates the precision of the estimated kappa coeﬃcient is narrowest at the chapter
level and widest at the 3rd ICF’s level.
The concepts contained in the items of the
HRQOL instruments were linked to 91 diﬀerent
ICF categories. The concepts were linked to 17
categories of the component body functions, to 60
categories of the component activities and participation, and to 14 categories of the component
environmental factors. No concepts were linked to
the component body structures. Twelve concepts
could not be linked to the ICF and were coded nc
(see Table 3). These concepts seem to be personal
factors encompassing individual characteristics,
such as self-perception, perception of others (i.e., ‘I
seem to get sick a little easier than other people’ and
‘I am a burden to people’) and perception of life (i.e.,
‘…life is not worth living’ and ‘How much do you
enjoy life?’). Also, terms referring to a time, such as
‘In the past 30 days, how many days were these
diﬃculties present?’ could not be linked to the ICF.
It is important to emphasize that 14 of the 91
ICF categories are ‘unspeciﬁed-ICF categories’
indicating that the concepts that were linked to
them were examples of more general and unspeciﬁc concepts.

Results
Table 3. Items/concepts assigned to nc (not covered by the ICF)

Linkage process
In the 148 items of the 6 instruments a total of 226
concepts were identiﬁed and linked to the ICF.
The results of the kappa statistic as well as the
bootstrapped conﬁdence intervals at the component, 1st, 2nd and 3rd ICF’s levels are presented in
Table 2.
Table 2. Estimated kappa coeﬃcient and the bootstrapped
conﬁdence intervals at the component, 1st, 2nd and 3rd ICF’s
levels

Component
Chapter 1st Level
2nd Level
3rd Level

Estimated Kappa
Coeﬃcient

95% Bootstrapped
Conﬁdence Intervals

0.89
0.98
0.87
0.82

(0.84,
(0.95,
(0.82,
(0.59,

0.93)
0.99)
0.91)
0.90)

SF-36
I seem to get sick a little easier than other people.
I am as healthy as anybody I know.
I expect my health to get worse.
NHP
… life is not worth living.
… if I‘m losing control
… I am a burden to people.
QLI
…accepting and in control of personal circumstances,
including surroundings
WHODASII
Overall, in the past 30 days, how many days were these
diﬃculties present?
Overall, how much did these diﬃculties interfere with your
life?
WHOQOL-BREF
How much do you enjoy life?
How safe do you feel in your daily life?
How satisﬁed are you with …?
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For 19 concepts nd, nd-gh and nd-qol was used
(see Table 4).
Linkage results
Tables 5–7 show the comparison of the concepts
contained in the items of the HRQOL instruments using the ICF categories as a reference and
ordered by component, i.e., body functions,
activities and participation, and environmental
factors. The numbers contained in the tables
represent the frequency with which the ICF categories were addressed in the diﬀerent instruments. Generally, the ICF categories were linked
to just one item/concept of a HRQOL instrument
as it is indicated by a ‘1’ in the tables. A higher
number indicates that the ICF did not diﬀerentiate in greater detail, and, therefore, several
items or concepts of items from a speciﬁc healthstatus instrument had to be linked to the same
ICF category. For example, for the SF-36, the
ICF category b152 Emotional functions was chosen to link a number of diﬀerent feelings: ‘feeling
depressed or anxious’, ‘emotional problems’,

‘very nervous’, ‘I felt so down in the dumps
nothing could cheer me up’, ‘I felt calm and
peaceful’, ‘I felt downhearted and blue’, and
‘Have you been a happy person?’. If there were
diﬀerent categories for diﬀerent feelings, the
named items would have been linked to diﬀerent
categories.
Representation of body functions (Table 5)
Emotional functions are covered by all examined
instruments. They are covered in more detail in the
NHP and the SF-36 than, for example, in the
WHODASII. Energy level (b1300), which may
include positive and negative aspects, such as fatigue or energy, is represented in the QL-I, the
WHOQOL-BREF, the NHP and the SF-36, but
not in the WHODASII or the EQ-5D. Sleep
functions are only covered by the WHOQOLBREF and the NHP. The NHP diﬀerentiates more
than
the
WHOQOL-BREF.
The
NHP
distinguishes among onset of sleep, maintenance of
sleep, and quality of sleep. Pain is covered in more
detail in the NHP than in the SF-36 and the

Table 4. Items/concepts assigned to nd (not deﬁnable), nd-gh (not deﬁnable-general health) or to nd-qol (not deﬁnable-quality of life)
nd

nd-gh

nd-qol

EQ-5D
Compared with my general level of health over
the past 12 months, my health state today is
SF-36
Your health limits you a little in
moderate activities
Your health does not limit you in
vigorous activities

In general, would you say your health is:
(excellent, very good, good, fair, poor)
Compared to one week ago, how would you
rate your health in general now?
Does your health now limit you in these activities?
I expect my health to get worse.
My health is excellent.
... as a result of your physical health?
Has your physical health ..

QLI
– has been appearing to feel well or reporting
feeling ‘great’ most of the time
– has been feeling very ill or ‘lousy’...
WHODASII
Staying by yourself for a few days?
Getting all the work done that you need to do?
WHOQOL-BREF
How available to you is the information that
you need your day-to-day life?
How healthy is your physical environment?
… prevents you from doing what you need to do?

How satisﬁed are you with your health?

How would you rate
your quality of life?
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Table 5. General Health Status Instruments – frequencies showing how often the body-function categories were addressed in the
diﬀerent instruments
ICF Category

Ql-I Spitzer

b110 Consciousness functions
1
b1100 State of consciousness
3
b1263 Psychic stability
1
b1266 Conﬁdence
1
b1300 Energy level
2
b134 Sleep functions
b1341 Onset of sleep
b1342 Maintenance of sleep
b1343 Quality of sleep
b1400 Sustaining attention
b144 Memory functions
b152 Emotional functions
4
b1529 Emotional functions, unspeciﬁed
b1801 Body image
b280 Sensation of pain
b289 Sensation of pain, other speciﬁed and unspeciﬁed
b450 Additional respiratory functions

WHOQOL-CHEF WHODASII

NHP

SF-36

1
1

3
1
1
3
1

4

8

7
1

2

8

2

1
1

1
1
1
1
1

1
1
1

EQ-5D

1

Table 6. General Health Status Instruments – frequencies showing how often the activities-and-participation categories were addressed
in the diﬀerent instruments
ICF Category
d1 Learning and applying knowledge
d175 Solving problems
d2100 Undertaking a simple task
d230 Carrying out daily routine
d310 Communicating with – receiving – spoken
messages
d3500 Starting a conversation
d3501 Sustaining a conversation
d4 Mobility
d410 Changing basic body position
d4102 Kneeling
d4104 Standing
d4105 Bending
d4153 Maintaining a sitting position
d4154 Maintaining a standing position
d430 Lifting and carrying objects
d4309 Lifting and carrying, unspeciﬁed
d4452 Reaching
d4459 Hand and arm use, unspeciﬁed
d450 Walking
d4500 Walking short distances
d4501 Walking long distances
d455 Moving around
d4551 Climbing
d4559 Moving around, unspeciﬁed
d460 Moving around in diﬀerent locations
d4600 Moving around within the home
d4702 Using public motorized transportation
d4751 Driving motorized vehicles
d498 Mobility, other speciﬁed
d499 Mobility, unspeciﬁed

Ql-I Spitzer

WHOQOL-CHEF WHODASII

NHP

SF-36

EQ-5D

2

1

1
1
2
2

2
1
1
1

1
1
1
1

1

1
1
2

1

1
1
1
1
1

1
1
2

1
2

2
1
1
1
1
1
1

1
1

1
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Table 6. Continued
ICF Category

Ql-I Spitzer

d5 Chapter 5 self-care
d510 Washing oneself
d5101 Washing whole body
d530 Toileting
d540 Dressing
d550 Eating
d6309 Preparing meals, unspeciﬁed
d640 Doing housework
d6409 Doing housework, unspeciﬁed
d649 Household tasks, other speciﬁed and unspeciﬁed
d6509 Caring for household objects, unspeciﬁed
d7 Chapter 7 interpersonal interactions
and relationships
d7500 Informal relationships with friends
d7609 Family relationships, unspeciﬁed
d770 Intimate relationships
d7702 Sexual relationships
d779 Particular interpersonal relationships,
other speciﬁed and unspeciﬁed
d830 Higher education
d839 Education, other speciﬁed and unspeciﬁed
d850 Remunerative employment
d8502 Full-time employment
d855 Non-remunerative employment
d859 Work and employment, other speciﬁed
and unspeciﬁed
d8509 Remunerative employment, unspeciﬁed
d870 Economic self-suﬃciency
d9109 Community life, unspeciﬁed
d920 Recreation and leisure
d9204 Hobbies
d9205 Socializing
d9209 Recreation and leisure, unspeciﬁed

1
1

WHOQOL-CHEF WHODASII

NHP

SF-36

EQ-5D
1
1

1
1
1
1

1
1

1
1

1

1

2

1

1
1
1

1
2

1

1

1

1
2

2
1
1

1
1

1
1

1
2
1
1
1
3

EQ-5D. It is not included in the WHODASII or in
the QL-I.
Representation of activities and participation
(Table 6)
Carrying out daily routine is not contained in the
QL-I, the NHP, or in the EQ-5D while it is
covered by the other instruments. Aspects of
mobility are scarcely represented with the exception of the NHP and the SF-36. The EQ-5D
covers mobility in general and walking and the
WHODASII only covers walking long distances.
With respect to self-care, all instruments, with the
exception of the WHOQOL-BREF, cover dressing. The QL-I and the WHODASII more broadly

1
1

2

1

2
1

1

1
1
1

1
1
2

2
2

1

cover aspects of self care. At least one of the
categories included in the chapter domestic life
(d6) is covered in all instruments with the
exception of the WHOQOL-BREF. However, the
WHODASII, the NHP, and the SF-36 cover this
area into more detail than the other instruments.
Housework is contained in the WHODASII, the
NHP, and the SF-36. ‘Housework’ is named as
an example in Item 3 of the EQ-5D ‘Usual
activities (e.g. work, study, housework, family or
leisure activities)’. According to linking rule 8,
that concept was linked to d6409 Doing housework, unspeciﬁed.
The QL-I, WHOQOL-BREF, WHODASII, and
NHP contain interpersonal interactions and
relationships to some degree. Accordingly, the
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Table 7. General Health Status Instruments – frequencies showing how often the environmental-factors categories were addressed in the
diﬀerent instruments
ICF Category
e1101 Drugs
e115 Products and technology for personal use
in daily living
e120 Products and technology for personal indoor and
outdoor mobility and transportation
e1209 Products and technology for personal indoor and
outdoor mobility and transportation, unspeciﬁed
e155 Design, construction and building products and
technology of buildings for private use
e1650 Financial assets
e3 Chapter 3 support and relationships
e310 Immediate family
e315 Extended family
e320 Friends
e399 Support and relationships, unspeciﬁed
e4 Chapter 4 attitudes
e5400 Transportation services
e5800 Health services

Ql-I Spitzer WHOQOL-CHEF WHODASII
1

NHP

SF-36 EQ-5D

1

1
1
1
1

1
1
1
1

corresponding items/concepts of the four instruments were linked at the chapter level to the ICF.
The WHODASII additionally addresses relationships with friends and intimate relationships. The
WHODASII and WHOQOL-BREF also cover
sexual relationships. The concept ‘family’ is contained in the item 3 of the EQ-5D as an example
and was therefore linked to the category d7609
family relationships, unspeciﬁed. In this context it is
important to mention that item 6 and 10 of the
SF-36 ‘social activities with family, friends,
neighbours, or groups’, were linked to d9205
socializing which is deﬁned in the ICF as ‘engaging
in informal or casual gatherings with others, such
as visiting friends or relatives or meeting informally in public places’.
All instruments cover aspects of work, but they
are covered in more detail by the QL-I. With the
exception of the QL-I recreation and leisure (d920
or d9209) is addressed in all instruments. Within
the chapter community, social and civic life (d9) the
SF-36 additionally covers, as mentioned before,
the category socializing (d9250) and the NHP
covers hobbies (d9204).
Aspects only covered by the WHODASII include solving problems, understanding and communication e.g. ‘starting a conversation’ and
‘sustaining a conversation’.

1
1

1
1
1
1
1

Representation of environmental factors (Table 7)
Four instruments, the QL-I, the WHOQOLBREF, WHODASII and the NHP address environmental factors, whereby the QL-I and the
WHOQOL-BREF cover environmental factors
more in detail than the NHP and the WHODASII.
The WHODASII addresses the chapter attitudes at
a very general level. The WHOQOL-BREF and
the NHP cover the ICF category drugs (e1101).
The QL-I especially covers categories within the
chapter support and relationships (e3), i.e. the
support and relationships of immediate and extended family and friends. The WHOQOL-BREF
also contains support and relationships at a general
level (e3), as well as at a more speciﬁc level, by
addressing the support and relationships provided
by friends (e320).

Discussion
The ICF proved highly useful for the comparison
of HRQOL instruments. With few exceptions, the
content of the HRQOL instruments was represented by the ICF categories and therefore the ICF
can serve as the common framework when comparing HRQOL instruments.
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Based on the linkage, it was possible to study
the heterogeneity of HRQOL instruments regarding their representation of body functions, activities, participations and environmental factors. The
comparison of selected HRQOL instruments may
provide clinicians and researchers with new insights when selecting health-status measures for
clinical studies [19].
Nevertheless, it is important to emphasize that
the results of the content comparison of HRQOL
measures based on the ICF can never substitute a
thorough study of the instruments under consideration. The tables summarising the results of the
content comparison, like the tables presented in
this paper, do not provide information about the
number of items contained in the instruments, the
kind of response categories applied or the psychometric properties of the instruments.
The ﬁrst question when selecting HRQOL
instruments is to decide what should be measured
in consideration of the study endpoints, the
population studied, and the intervention. The
second question is to decide which instrument to
use amongst all the possible instruments available. Since the ICF-based comparison provides
information about the contents addressed in the
diﬀerent instruments, it can be a very useful tool
at this stage of the selection process. Further
considerations, such as practicability and length
of the instrument, response categories and psychometric characteristics have to be then taken
into account.
The comparison based on the ICF not only
provides insight on the bandwidth of the diﬀerent
generic instruments, i.e., the breadth of health
dimensions measured, but also on the precision of
the instruments, i.e., the thoroughness and depth
of measurement. In this context, precision is
conceptualized as a property of a measure that
encompasses both the range or depth of measurement and the number of distinct levels enumerated by a scale (ﬁneness of speciﬁcation) [20,
21]. As many generic tools lack the precision required for eﬀective health-care decision making,
the use of the ICF as a reference tool for comparison can be of special importance to diﬀerentiate the precision among diﬀerent instruments.
For example, the level of diﬀerentiation of the
NHP with regard to sleep, covering onset of
sleep, maintenance of sleep, and quality of sleep

can be of relevance in certain kinds of studies.
When sleep is assessed by a condition-speciﬁc
instrument in a determined study, it may not be
of relevance whether this area is covered by the
generic instrument or not. Consequently, other
instruments without sleep could be selected as
study outcomes. When selecting generic and
condition speciﬁc instruments it would be
worthwhile to examine the overlap of the
HRQOL instruments with the condition and
symptom-speciﬁc instruments. Such a comparison
is possible through linkage of the items to the
ICF. Ideally, there would be only a minimal
overlap of condition and symptom-speciﬁc
instruments to minimize the number of questions
that need to be answered.
From the comparison, it also becomes clear
that instruments not only diﬀer with respect to
the bandwidth and precision, but also on the level
of diﬀerentiation regarding performance. An
example is the SF-36, which covers both walking
short distances and walking long distances. This is
not a diﬀerentiation of precision, but one of
performance of the instrument and this is an issue
of measurement rather than of content. The
obvious reason why such diﬀerentiation is often
necessary in measurement is to avoid ﬂoor and
ceiling eﬀects or, in general, to cover the whole
spectrum of performance encountered in a number of populations – young and old, healthy and
ill people.
The comparison of instruments based on the
ICF also illustrates that contextual and environmental factors are scarcely represented in the six
selected instruments. This fact raises the question
whether an addition should be made to these
instruments. For example, attitudes of the family,
signiﬁcant others, support at work etc., are now
recognized to be among the most important factors relating to life satisfaction, work performance
and disability [22–27].
The linkage also revealed that diﬀerent categories are addressed very frequently in the diﬀerent
instruments, which could mean that ICF does not
diﬀerentiate enough in some categories, like the
category b152, emotional functions. In a review of
the items of the SF-36, and the NHP, the most
common emotional functions that could be speciﬁed in a future version of the ICF are: sadness,
happiness, anxiety, and anger.
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The degree of agreement between health professionals is high according to the Kappa coeﬃcient and the lower limits of conﬁdence intervals
which exceed 0.5. Nevertheless, estimation of the
reliability of the linking process could be
strengthened by augmenting the number of raters
in future studies. A potential limitation in this
study is the professional background of the two
raters both being psychologists. It should be
studied whether raters trained similarly in the ICF
but coming from diﬀerent professional backgrounds apply the linkage rules diﬀerently.
Most of the concepts contained in items which
could not be linked to the ICF and, accordingly,
were assigned nc (not covered) seem to be personal
factors, which have not yet been classiﬁed in the
ICF. Therefore, the linkage of HRQOL instruments to the ICF could also reveal a number of
relevant personal factors that should be added to
the ICF, if a classiﬁcation of personal factors is
intended in the future.
The use of the abbreviations nd-gh and nd-qol to
summarize the content of determined concepts
helps to overcome the diﬃculty encountered when
attempting to link items which refer to health or to
quality of life in general to the ICF. These
abbreviations do not denote that something is
missing in the ICF, but that these kinds of items/
concepts refer to all categories contained in the
ICF and to none concretely.
The abbreviation nd is used when the content of
a determined item is not speciﬁc enough to decide
to which ICF category it belongs. Therefore, the
frequency with which the abbreviation nd is used
could be interpreted as the frequency with which
the linkage exercise was unsuccessful. The fact that
the abbreviation nd was only applied to 19 of 226
concepts contained in 148 items can be interpreted
as a positive result in this study.
In conclusion, the ICF provides an excellent
framework when comparing the content of
HRQOL instruments. The comparison of the
instruments provides interesting insights into their
diﬀerences with respect to the breadth and precision of their coverage of speciﬁc concepts. The link
of HRQOL instruments to the ICF could also
provide information on which ICF categories require more speciﬁcation. This information could
prove highly relevant for a future revision of the
ICF.
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