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Introduction
Many questionnaires designed to measure negative
affects, such as the Hospital Anxiety and Depression
Scale (HAD – Zigmond et al., 1983), or to measure
positive affects, such as the Psychological General
Well-Being Schedule (PGWB – Dupuy, 1984), include
a mixture of negatively worded (distress) items and
positively worded (well-being) items. A well-being
subscale (apart from the anxiety and depression
subscales) has thus been derived from the HAD scale
(Bech et al., 2002), and an anxiety and depression
subscale (apart from the psychological well-being
subscale) can be derived from the PGWB schedule
(Dupuy, 1984). However, such a mixture of distress

items and well-being items has become increasingly
problematic because, on the one hand, well-being
scales are now considered to be important dimensions
of health-related quality-of-life instruments (Bech,
1995, 2001) and, on the other hand, depression scales
have to cover authoritatively the universe of
depression symptoms as found in the DSM-IV (APA,
1994) or the ICD-10 (WHO, 1993) algorithms of
major depression (Bech et al., 2001).

The construct validity of the Medical Outcome
Studies (MOS) Short-Form 36 (SF-36) Health Survey
questionnaire (Ware and Sherbourne, 1992; Keller et al.,
1998) is to measure physical functioning, mental
functioning, and general well-being. Factor analysis from
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the results of the International Quality of Life
Assessment (IQOLA) project has indicated that the
general well-being factor contained the positively
worded items of the SF-36 Mental Health subscale and
the vitality subscale (Keller et al., 1998). The psycho-
metric argument for including both distress and
well-being items in the Mental Health subscale of SF-36
(Ware and Sherbourne, 1992; Gandek et al., 1998) has
been that it would decrease the floor and ceiling effects –
to avoid having an excessively high percentage of
respondents at the very low end of the scale (floor effect)
or at the very high end of the scale (ceiling effect). 

The Mental Health subscale is derived from the
PGWB schedule and consists of five items of which
three are distress (negative affect) items and two are
well-being (positive affect) items.

From a pool of items including both distress and
well-being items similar to the PGWB, the WHO-Five
Well-Being Scale (WHO-Five) has been adapted into a
unidimensional scale (Bech et al.,1996; Heun et al.,
1999; Bech, 2001; Bech et al., 2003). It has recently
been shown that the WHO-Five, with its five well-
being items, fulfilled the Mokken analysis for scalability
(Mokken, 1971) with a coefficient of homogeneity of
0.63 and a Cronbach coefficient alpha of 0.88 (Zierau
et al., 2002). Table 1 shows firstly that three of the five
well-being items in the WHO-Five are also included in
the SF-36, namely two from the Mental Health
subscale and one item from the vitality subscale. Table
1 also shows that the WHO-Five items represent
positive affect compared to the corresponding
depression symptoms (negative affect) of major
depression. Table 1 shows thirdly that the WHO-Five
covers the three core items of depression according to
ICD-10 (WHO, 1993) – mood, interests, and energy –

whereas the Mental Health subscale only covers mood
and energy. The concept of mental health obviously
covers more than the three items, but they are
important features of the area of affective states.

This study is part of a Danish general population
survey conducted with SF-36 (Kjoller and Rasmussen,
2002) to which the two well-being items of the WHO-
Five (Table 1) had been added. This version of the
WHO-Five has been compared with the Mental
Health subscale in terms of floor and ceiling effects. In
the first Danish population study with SF-36 (Kjoller
et al., 1995; Bjorner et al., 1998a) a mean score of 82
was obtained for the Mental Health subscale. In
another Danish general population study (Olsen et al.,
2000), with the PGWB, a mean score of 68 was
obtained for the WHO-Five. From this background we
hypothesized that the WHO-Five, although it
contained pure well-being items, should have a lower
ceiling effect than the Mental Health subscale. This
psychometric problem reflects a conceptual problem of
measuring mental health – to what extent is the
absence of mental symptoms equal to a high degree of
psychological well-being? A comparison between the
WHO-Five and the SF-36 subscale of mental health
was made by investigating their psychometric
properties in a general population study.

Methods

Scales
The Danish version of the SF-36 has been reported
earlier with regard to the validity of its translation
procedure, its applicability in a general population
study, and the norm data of its eight subscales (Kjoller
et al., 1995, Bjorner et al., 1998a,b). 

Table 1. Content validity of the SF-36 items and the WHO-Five compared to DSM-IV/ICD-10 symptoms of depression

DSM-IV/ ICD-10 The Mental Health items The Vitality item The WHO-Five items
Major Depression Distress Well-being Well-being Well-being
(negative affect) (negative affect) (positive affect) (positive affect) (positive affect)

Depressed mood Down in the dumps/ Been happy Been happy
Downhearted and blue

Lack of interests Interested in things
Lack of energy Lots of energy Lots of energy
Restless/ slowed down Very nervous Calm and peaceful Calm and peaceful
Sleep disturbances Fresh and rested
Number of separate items 3 2 1 5
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As it was the objective of the present study to
compare a scale containing a mixture of distress and
well-being items (the Mental Health subscale) with a
scale consisting of pure well-being items (WHO-Five),
three other SF-36 subscales have been included, one of
which (‘general health’) contains a mixture of such
items and two containing pure distress items (‘role
emotional’ and ‘bodily pain’).

One of the SF-36 items is not included in the
various subscales because it is not a measure of the
current state (past four weeks) but covers the change
in global health over the last 12 months. This item
asks: ‘Compared to one year ago, how would you rate
your health in general now?’ This item was used to
compare the sensitivity of the Mental Health subscale
with that of the WHO-Five.

Data collection
Data on the general Danish population were collected
in 2000 as part of a population health survey. A repre-
sentative sample of 16,684 non-institutionalized
Danish citizens over 15 years of age was drawn from
the Central Civil Registration System, which registers
addresses and other data on all people living in
Denmark. The survey included a home visit with a 30-
minute structured personal interview regarding social
and demographic data, health behaviour, health status
and diseases. After the interview, the respondents were
given the SF-36 questionnaire that also included the
two additional WHO-5 items and questions from
other self-administered scales, among them the
EuroQol (1990). The SF-36 was placed as the first in
this sample of questionnaires. Of the 16,684 potential
respondents, 4,351 (26.0%) persons did not take part
in the personal interview, and 306 (1.8%) did not
receive the questionnaires. Thus, in total, 12,027
persons received the questionnaires and 1,569 (13.0%)
did not return them. Of the returned questionnaires,
916 were not fully completed; thus, in total, 9,542 (or
57.2% of the original sample and 79.3% of the persons
who had received the questionnaires) had completed
the questionnaires fully.

Psychometric analysis
The overall comparison of the WHO-Five with the
SF-36 subscales of ‘mental health’, ‘general health’,
‘role emotional’ and ‘bodily pain’ has been based on
the mean and standard deviation on a scale from 0
(lowest possible state) to 100 (best possible state). The

intercorrelations of these states have been analysed
using the Spearman correlation coefficient.

The specific comparison of the WHO-Five with the
Mental Health subscale comprised internal consis-
tency, homogeneity or unidimensionality, and floor
versus ceiling effects.

The Cronbach coefficient alpha (Cronbach, 1951)
was used as a measure of the internal consistency of the
scales. The number of items is lower than six, in both
the WHO-Five and in the Mental Health subscale, so a
coefficient alpha of 0.86 or higher has been considered
adequate, although this is not a sufficient condition for
homogeneity or unidimensionality (Cortina, 1993).

A non-parametric evaluation of homogeneity, the
Loevinger coefficient, was used in accordance with the
Mokken scale analysis (Mokken, 1971; Molenaar et
al., 1994). The Mokken analysis of homogeneity or
unidimensionality is a measure of the extent to which
an extra item fits into the structure provided by the
other items of the scale. The level of acceptance,
according to the Mokken analysis, is a Loevinger
coefficient of homogeneity of 0.40 or higher (Mokken,
1971).

As both the WHO-Five and the Mental Health
subscale are transformed into 0–100 scales, the ceiling
and floor effects have been statistically investigated in
a stepwise comparison of the following sections of the
0–100 scale: 100; 99–76; 75–51; 50–26; 25–1; 0. The
ceiling effect is defined as a higher percentage of obser-
vations in the score intervals of 100 and 99 to 76.

Non-parametric tests have been used (Siegel,
1956). In the stepwise comparison of ceiling and floor
effects the chi-square test was applied. The Wilcoxon
test has been used to compare two groups (male versus
female) and the Kruskal–Wallis test was used to
compare more than two groups.

Results 
Of the 9,542 individuals who fully completed the SF-36
questionnaire, 4,681 were males and 4,924 females. The
mean age was 44.9 years, with a standard deviation of
16.9 years.

Table 2 shows the means and standard deviations
of the SF-36 subscales (mental health, role
emotional, general health and bodily pain) as well as
the WHO-Five. The scales are rank ordered, with the
highest mean scores listed at the top of Table 2 and
the lowest mean scores at the bottom. The number of
distress items, rather than the mixture of distress and

The WHO-Five
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well-being items, was associated with increasing
mean scores. The mean scores were significantly
higher for males than for females in all subscales
listed in Table 2, apart form the general health
subscale. This subscale includes an item measuring
global physical well-being. On this global item, males
scored significantly higher than females, as indicated
in Table 2. The WHO-Five had significantly lower
values (p < 0.01) than the four SF-36 subscales in
Table 2.

Table 3 shows the comparison between WHO-Five
and the Mental Health subscale in terms of ceiling and
floor effects. The Mental Health subscale had a statis-
tically significant higher percentage of respondents in
the two highest categories of the 0–100 scale (in the
interval from 76 and including 100) in which 9.9%
plus 68.8%, or 78.9% of the observations had been
placed. For the WHO-Five, 2.0% plus 47.6%, or
49.6% of the observations had been placed in the two
highest categories.

The respondents were subdivided into two groups in
order to investigate the sensitivity of the Mental
Health subscale compared to the WHO-Five with
regard to changes in global health over the past year.
The percentage of responders answering that their
health had been somewhat or much worse was 7.5%
while 92.5% had better or about the same health
(11.2% and 81.3% respectively). For the 7.5% with
worse health, the mean score and (standard deviation)
were 67.0 (20.3) and 46.9 (21.9) on the Mental
Health subscale and WHO-Five respectively. For the
other group with the same or better health, the results
were 84.1 (13.4) and 70.5 (17.6) respectively. The
difference in sensitivity between the mental health

mean scores (84.1 – 67.0, or 17.1 ) and WHO-Five
(70.5 – 46.9 or 23.6) were statistically significant
(p < 0.01).

The internal consistency of the WHO-Five and the
Mental Health subscale in terms of the Cronbach
coefficient alpha was 0.84 and 0.81, respectively,
which is just acceptable when using the criteria for
short scales (Cortina, 1993).

The Loevinger coefficient of homogeneity was
0.56 for both the WHO-Five and the Mental Health
subscale, which is above the level of 0.40 for accep-
tance of unidimensionality. Table 4 shows the rank
order of the eight items that define the WHO-Five
and the Mental Health subscale. The items that are
most inclusive (highest mean score values) are listed
at the top of Table 4. The individual coefficients of
homogeneity according to the Mokken analysis were
all above 0.40, which indicates that the hierarchical
order as listed in Table 4 is of statistical significance.
Thus, most respondents had answered ‘no’ to the
top-listed items (‘down in the dumps’ ,  ‘a very
nervous person’, and ‘been downhearted and blue’).
These items measure mental dysfunction or
symptoms of depression. Most exclusive, with the
fewest respondents, are the two WHO-Five items of
being ‘fresh and rested’ and having felt ‘a lot of
energy’.

Table 5 shows the intercorrelation between the
various SF-36 subscales including the WHO-Five. The
highest Spearman coefficient was obtained for WHO-
Five versus mental health (0.84) whereas the
correlation of ‘role emotional’ versus WHO-Five or
versus mental health showed rather low coefficients
(below 0.40).

Table 2. Mean and standard deviation of the SF-36 subscale, WHO-Five and the SF-36 item of global physical well-
being

Scales Type of items Males plus females Males Females p1

Distress Well-being (N = 9,542) (N = 4,681) (N = 4,924)

Role emotional 3 0 88.0 (26.7) 89.6 (25.0) 86.4 (28.1) ≤ 0.01
Mental health 3 2 82.4 (14.8) 84.4 (14.0) 81.3 (15.4) ≤ 0.01
Bodily pain 2 0 79.0 (23.5) 81.9 (22.1) 76.3 (24.4) ≤ 0.01
General health 2 3 76.9 (19.9) 77.4 (19.1) 76.5 (20.7) ns
WHO-Five 0 5 68.7 (19.0) 70.6 (18.2) 66.9 (19.5) ≤ 0.01
Global physical well-being 0 1 64.5 (21.7) 65.2 (21.4) 63.8 (22.0) ≤ 0.05 
(SF-36 item 1)

1. Significance of gender difference
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Table 4. Rank order of the eight items of WHO-Five and Mental Health according to the Mokken analysis; the most
inclusive items (highest score values) are listed at the top

Have you been so down in the dumps that nothing could cheer you up? (0.60)
Mental Health Have you been a very nervous person? (0.51)
subscale Have you felt downhearted and blue? (0.59)

Have you been interested in things? (0.48)

Have you been a happy person? (0.59)
WHO-Five scale Have you been calm and peaceful? (0.55)

Have you been fresh and rested? (0.52)
Did you have a lot of energy? (0.63)

Discussion
According to the World Health Organization (WHO,
1948), health is not only the absence of symptoms but
is also social, mental and physical well-being. Within
this framework of mental health, the WHO-Five
reflects mental well-being and the SF-36 Mental
Health subscale reflects mental symptoms. Thus, the
study has shown that the ceiling effect, operating to a
significantly higher degree in the Mental Health
subscale than in the WHO-Five, was attributable to
the three depression symptoms. In other words, most
respondents denied being so unhappy that nothing
could cheer them up, being a nervous person, or being

downhearted or blue. In the general population, the
mean score of the Mental Health subscale was found
to be 82, or close to excellent, which is in agreement
with Stewart et al. (1992). The mean score of the
WHO-Five was found to be only 69, indicating that
mental well-being is not equal to absence of symptoms. 

Recently, a factor-analytical study on SF-36
performed within the IQOLA project (Keller et al.,
1998) has indicated that the construct validity of the
SF-36 items includes three factors: physical
functioning, mental functioning, and general well-
being. Although the general well-being factor covers
the positively worded items of the Mental Health

Table 3. Floor versus ceiling effects of the SF-36 Mental Health subscale and WHO-Five

Scale categories Percentage of respondents p
WHO-Five (%) Mental Health (%)

Excellent:  100 2.0 9.9 ≤ 0.01
Very good:  99–76 47.6 68.8 ≤ 0.01
Good:  75–51 33.6 17.3 ≤ 0.01
Fair:  50–26 13.2 3.5 ≤ 0.01
Poor:  25–1 3.4 0.5 ≤ 0.01
Minimal:  0 0.1 0.1 ns

Table 5. Intercorrelations (Spearman coefficients) of WHO-Five and the four SF subscales

WHO-Five Mental Health Bodily Pain General Health Role Emotional

Mental health 0.84
Bodily pain 0.40 0.36
General health 0.50 0.43 0.48
Role emotional 0.38 0.39 0.26 0.34
Age 0.08 0.09 –0.08 –0.25 –0.14

The WHO-Five
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subscale and the vitality subscale (included in WHO-
Five) it also covers the positive item of physical
well-being in the general health subscale. When this
item was analysed separately the mean score was
around 65, which is even lower than the mean score
for the WHO-Five. Physical well-being can be
measured reliably on the SF-36 by one single global
item of health, but more than one item is necessary to
measure psychological health. The unidimensionality
of the WHO-Five found by the Mokken analysis in
this study has also been shown by Zierau et al. (2002).

A scale measuring degrees of positive well-being
seems to be easier to use as a screening instrument for
mental dysfunction or disabilities than scales already
using the language of distress or disability. In a compre-
hensive study, Henkel et al. (2002) have compared the
WHO-Five with the General Health Questionnaire
(Goldberg, 1972), which also includes a mixture of
distress and well-being items, and with the PRIME
MD (Spitzer et al., 1994), which only includes
symptoms of disability when screening for symptoms of
major depression in the primary care setting. They
found that the time needed for completion was one to
two minutes for the WHO-Five (and around five
minutes for the other scales) without showing any
inferiority concerning sensitivity, specificity, or
positive or negative predictive value for major
depression. Likewise, Folker and Jensen (2001)
showed, when monitoring treatment outcome in
patients with mental disorders, that the WHO-Five
was much easier to complete and much more valid
than the Sickness Impact Profile. 

Furthermore, the WHO-Five was found to be more
sensitive than the Mental Health subscale when the
responders were subdivided into those with and those
without a negative change in global health over the
past year. As discussed elsewhere (Bech 1995), this
emphasizes the importance of measuring the risk zone
of decreased psychological well-being.

In conclusion, it is the number of distress items that
is responsible for the ceiling effects in the SF-36  mental
and physical health subscales. Thus, mental health is
not only the absence of depression symptoms but also a
reasonably high degree of psychological well-being.
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