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Validity of the five-item WHO Well-Being Index (WHO-5) 
in an elderly population 

2~ Abstract Background Depression has a high preva- 
lence in the elderly population; however it often remains 
undetected. The WHO 5-item Well-Being Index (WHO- 
5) is a short screening instrument for the detection of 
depression in the general population, which has not yet 
been evaluated. The goals of the present study were: l ) to 
assess the internal and external validity of WHO-5 and 
2) to compare the two recent versions of WHO-5. Study 
population and methods 367 subjects above 50 years of 
age were examined with the WHO-5. ICD-10 diagnoses 
were made using a structured interview (CIDI). The in- 
ternal validity of the well-being index was evaluated by 
calculating Loevinger's and Mokken's homogeneity coef- 
ficients. External validity for detection of depression was 
evaluated by ROC analysis. Results The scale was suffi- 
ciently homogeneous (Loevinger's coefficient: version 
1 = 0.38, version 2 = 0.47; Mokken coefficient > 0.3 in 
nearly all items). ROC analysis showed that both ver- 
sions adequately detected depression. Version 1 addi- 
tionally detected anxiety disorders, version 2 being more 
specific for detection of depression. Conclusion The 
WHO-5 showed a good internal and external validity. 
The second version is a stronger scale and was more spe- 
cific for the detection of depression. The WHO-5 is an 
useful instrument for identifying elderly subjects with 
depression. 

~] Keywords Depression. WHO Well-Being Index. eld- 
erly general population, anxiety, screening 
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Introduction 

The prevalence of depression in the elderly general pop- 
ulation is estimated to be around 15% (5, 13, 19). Con- 
sidering that many affected individuals remain unde- 
tected (2, 11, 18), an instrument for screening subjects at 
risk might be helpful. A number of structured interviews 
and tests have been developed (1, 20, 24), which are all 
quite extensive and time consuming. As the acceptance 
of such tests in both the patient and examiner rises with 
their brevity, a broader and quicker screening instru- 
ment is required. A candidate is the WHO Well-Being 
Index, initially developed to measure well-being in a 
WHO study on different therapies for patients with dia- 
betes. The design of the questionnaire was based on 
Zung's self-rating scales for depression, anxiety and psy- 
chological distress (25, 26) including additional items. 
The first version of Well-Being Index consisted of 28 
items, but following psychometrical analysis of the first 
study data it was reduced to 22 (6). In the diabetes study 
the scale proved to be a reliable tool for the measurement 
of health-related personal well-being (6) which has also 
been confirmed for testing populations with other 
chronic disorders (22). Additionally, in a sample from 
the general elderly population this scale has been shown 
to discriminate between subjects with and without 
psychiatric disorders (9). Following additional psy- 
chometrical analysis, Bech et al. first proposed a further 
shortened version of 10 items (2) in 1995 (WHO-10), then 
of 5 items (3) the same year (WHO-5), and finally a 
reviewed version of the WHO-5 in 1998 (23). The second 
version (1998) has been proposed for the use of screen- 
ing for depression in the general population (23). Since 
the two versions of the 5-item Well-Being Index have 
both not yet been evaluated, it was the primary aim of the 
present study to investigate their internal and external 
validity and to compare the two versions. We chose a 
sample with an increased risk for depression, i.e., elderly 
relatives of patients with psychiatric disorders. 
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Materials and methods 

~7~ Sample description and recruitment procedure 

The sample has previously been recruited in the context 
of a large family study in the elderly general population; 
the methods of this family study have been described in 
detail elsewhere (10). Briefly, the present sample con- 
sisted of 367 first degree relatives aged above 50, who 
were re-examined 5 years after the first examination and 
were asked to additionally complete the WHO-5. There 
were 111 patients who completed version 1 (1995) and 
256 who completed version 2 (1998). There was no dif- 
ference in gender (• = 0.860, df = 1, p = 0.354) or age 
(t = 0.142, df = 365, p = 0.887) between the two sub- 
groups completing the two different versions. In total, 28 
subjects (7.6%) had a current psychiatric ICD-10 disor- 
der at the time of interview. Two subjects had more than 
one current diagnosis. Depression was observed in 14 
subjects (3.8 %; bipolar mood disorder: n = 1, depressive 
episode: n = 7, recurrent depressive disorder: n = 6), anx- 
iety disorder in 11 subjects (3.0 %; phobic disorder: n = 
8, panic disorder: n = 3). Five persons suffered from 
another current psychiatric disorder (1.4%; dementia: 

Tab. 1 Description of study sample and distribution of diagnoses 

No current Current  Current All 
diagnosis depression anxiety 

N 339 14 11 367 

Gender 
[N (% female)] 211 (62.2%) 8 (57.1%) 8 (72.7%) 228 (62.1%) 

Age 
[years: mean _4- SD] 70.1 _.+ 8.1 70.8 __+ 9.4 68.4 ___ 6.3 70.2 _+ 8.0 

Duration of formal 
education 
[years: mean ___ SD] 9.6 +__ 2.1 8.9 + 2.1 9.3 ___ 1.4 9.5 ___ 2.1 

Social situation: 
Living with a 
partner [N (%)] 218 (64.3%) 7 (50.0%) 7 (63.6%) 234 (63.8%) 

Having at least 
I children [N (%)] 290 (85.5%) 11 (78.6%) 9 (81.8%) 314 (85.6%) 

Tab. 2 WHO-5 version 1 {1995) 

Allofthe Morethanhalf Less than half Atno 
time of the time of the time time 

I feel downhearted 
and sad 0 1 2 3 

I feel calm and can 
sit still easily 3 2 1 0 

I feel energetic, 
active or vigorous 3 2 1 0 

I wake up feeling 
fresh and rested 3 2 1 0 

My daily life is full of 
things that were 
interesting to me 3 2 1 0 

User's instruction: Please circle a number on each of the following statements to 
indicate how often you feel each of them has applied to you in the last few weeks. 

n = 2, alcohol dependence syndrome: n = 2, somatoform 
disorder: n = 1). Of the subjects with no current diagno- 
sis, 48 (14.2%) had experienced depression and 16 
(4.7 %) anxiety disorders in their past. The demographic 
characteristics of the 367 participants who completed the 
WHO-5 are given in Table 1. 

~ Assessment  of  diagnosis and  w e l l - b e i n g  

Psychiatric diagnoses were made using the Composite 
International Diagnostic Interview (CIDI) (21), a struc- 
tured diagnostic interview for the detection of various 
psychiatric disorders according to the ICD-10 definition, 
that has been designed to be performed bylay interview- 
ers. The two versions of the WHO-5 are shown in Tables 
2 and 3. We used a German translation: version I had 
been translated by the senior author of this paper (R.H.), 
version 2 represented the official translation by the 
WHO. The main difference appears in the first item, 
which has been changed from a negative formulation 
into a positive one in the second version, with the aim to 
obtain a more homogenous scale. Further differences are 
the slightly different formulation of the other items and 
a different scoring system, which allows more graduation 

Tab.3 WHO-5 version 2 (1998) 

Over the last two weeks All of the time Most of the time More than half Less than half Some of the At no time 
ofthetime ofthetime time 

I have felt cheerful and in good spirits 5 
I have felt calm and relaxed 5 
I have felt active and vigorous 5 

I woke up feeling fresh and rested 5 
My daily life has been filled with things that interested me 5 

4 3 2 1 0 
4 3 2 1 0 
4 3 2 1 0 
4 3 2 1 0 
4 3 2 1 0 

User's instruction: Please circle a number on each of the following statements to indicate how often you feel each of them has applied to you in the last few weeks. 
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Tab.4 Loevinger's coefficient of homogeneity and Mokken scores for individual items of the WH0 Well-Being Index WH0-5 

WHO-5 Version 1 (1998) WHO-5 Version 2 (1999) 

Loevinger's coefficient of homogeneity:. H -- 038 Loevinger's coefficient of homogeneity: H = 0.47 

Item Hi (Mokken score) Item Hi (Mokken score) 

I feel downhearted and sad 0.46 
I feel calm and can sit still easily 0.23 
I fee] energetic, active or vigorous 0.41 
I wake up feeling fresh and rested 0.46 
My daily life is full of things that were interesting to me 0.32 

I have felt cheerful and in good spirits 0.50 
i have felt calm and relaxed 0.50 
I have felt active and vigorous 0.50 
I woke up feeling fresh and rested 0.42 
My daily life has been filled with things that interested me 0.45 

in the second version. A sum score is calculated by 
adding up the figures of the five answers; it ranges from 
0 to 15 for version 1, and from 0 to 25 for version 2. A high 
sum score indicates a status of optimal well-being. 

The interviewers were medical students in their sixth 
year of study. Their training consisted of a 4-week stay in 
a gerontopsychiatric ward and intensive training with 
interview modules. Interviewers were continuously 
supervised during the study. 

S t a t i s t i c a l  a n a l y s i s  

.;] A s s e s s m e n t  of  t h e  i n t e r n a l  v a l i d i t y  

The internal consistency of the two different WHO-5 was 
assessed by calculation of the Loevinger's coefficient and 
Mokken's coefficient of homogeneity. The Mokken 
coefficient is calculated for each individual item and indi- 
cates to which extent the respective item lies on the same 
dimension as the other items (16). We have used the pro- 
cedure for the analysis of polychotomous items (7). A 
coefficient of 0.3 to 0.39 is regarded as acceptable, while 
a coefficient of 0.4 or more indicates an item that is ade- 
quately included in a scale. The Loevinger coefficient (H) 
is a measure of scalability for the whole scale as it indi- 
cates to which extent the items represent just one dimen- 
sion (14). For the classification of scales on the basis of 
coefficients, Mokken suggests the following system: H >_ 
0.5 indicates a strong scale; 0.4 <_ H < 0.5 a medium scale, 
0.3 _< H < 0.4 aweak scale (17). 

A s s e s s m e n t  o f  e x t e r n a l  v a l i d i t y  

The ability of WHO-5 to detect elderly people with 
depression was estimated by performing receiver oper- 
ating characteristic analyses (ROC) (12). This method 
was developed in the context of signal-detection theory 
and has been adopted for use in biological and behavioral 
research (8). The area under the ROC curve is an indica- 
tor of test performance, a value of 0.5 indicates that the 
examined instrument does not discriminate between the 
states of interest. The optimal cut-off score is defined as 

the point on the ROC curve, which is the furthest from the 
diagonal. The areas under the ROC curves were com- 
pared using Z-tests (15). 

R e s u l t s  

;~ I n t e r n a l  v a l i d i t y  

The consistency of both versions was adequate, as indi- 
cated by Mokken coefficients (see Table 4). One item of 
version 1 did not fit adequately in the scale (Hi < 0.3). The 
coefficients of version 2 were all above 0.4 and were 
higher than the ones of version 1. According to Mokken 
(17), the second version would be judged as a medium 
scale, while the first version is a weak scale. Contrary to 
our expectations, the changing of the first item from a 
negative formulation to a positive one did not affect the 
Mokken score of this item. 

~ Ex te rna l  v a l i d i t y  

In agreement with our expectations, subjects with cur- 
rent depression had lower total WHO-5 scores than sub- 
jects with no current depression (version 1:7.5 vs. 12.3, 
t = 3.6, df= 109, p = 0.001, version 2:9.1 vs 17.7, t = 5.36, 
df = 254, p < 0.001). Subjects with anxiety disorders who 
completed the first version had also lower total scores 
than their corresponding reference group (7.3 vs. 12.3, 
t -- 3.8, d f=  109, p = 0.000). However, version 2 did not 
discriminate between subjects with and without anxiety 
disorders (anxiety disorders: 14.3, no anxiety disorders. 
17.4, t = 1.57, d f=  254, p = 0.118). ROC analysis (see Fig. 
1) revealed that both versions have a good external valid- 
ity for the detection of depression: the area under the 
ROC curve (AUC) was statistically different from 0.5. 
Comparing the AUC of the two version with each other 
showed that they detected depression equally well (z -~ 
0.82, df = 1, p -- 0.412). In contrast to version 2, version 
1 detected also subjects with anxiety disorders (version 1 
p -- 0.007, version 2 p = 0.200). In agreement with our 
expectations, both versions of WHO-5 did not detect life- 
time diagnoses (i.e., previous, but no current diagnoses) 



11/30 

A Current  Depression W H O - 5  Version 

1.00 

0.75 

0.50 

0,25 

.-_. 
u~ r" 

0.00 

o.oo o.i5 o.;o o.'75 1.oo 

1 - Specificity 

AUC = 0.926, CI = 0.858-0.995 
T >/10/15; Se  = 1.0, Sp = 0.80 

I .OO 

0.75 - 

0.50 - 

0.25 
> 

r 
(1) 

GO 0.00 

o.oo o.~5 o:5o 

1 - Specificity 

AUC = 0.895, CI = 0.791-0.998 
T I> 10/15; Se = 1.00, Sp = 0.70 

B Current  anxiety W H O - 5  Version 1 

0:75 1.00 

0 . 7 5 -  

0 .50  - 

0.25.  

~' j  0.00 

0.00 0:25 0~0 0~5 

1 - Specificity 

AUG = 0.886, CI = 0.819-0.995 
T ~> 16/25; Se = 1.00, Sp = 0.68 

C Current  Depression W H O - 5  Version 2 

1.00 

1.00 

D Current  anxiety  W H O - 5  Version 2 

1.00'  

0.75" 

0.50. 

>~ 0.25- 

.> 

0~ 
GO 0.00 

S 

o oo 0'25 0~0 0:>5 100 

1 - Specificity 

AUG = 0.642, CI = 0.404-0.880 
T t> 15/25; Se = 0.71, Sp = 0.71 

Fig. 1 Receiver Operating Characteristic (ROC) curves for the deteaion of depres- 
sion (version 1: A, version 2: C) and anxiety disorder (version 1: B, version 2: D), 
including the area under the curve (AUC), the 95% confidence interval (CI) and the 
optimal threshold score {T) with corresponding sensitivity (Se) and specificity (Sp) 
values. 

of depression or anxiety disorders (AUC = 0.5, p > 0.2, 
ROC results not presented). 

C o n c l u s i o n  

The WHO-5 has a good internal consistency and homo- 
geneity, equivalent to the longer precursor versions of 
Well-Being Index (3, 9). Due to its higher Loevinger and 

Mokken coefficients the second version seemed superior 
to the first version. The external validity ranked highly, 
as indicated by ROC analyses. WHO-5 scores were 
related to the absence or presence of depression. In addi- 
tion to depression, version 1 significantly detected sub- 
jects with anxiety disorders, therefore version 2 is to be 
regarded as more specific for the detection of depression. 
These results suggest that the second version may be pre- 
ferred in the future as a screening instrument for depres- 
sion. The results are restricted to an elderlypopulation at 
risk for psychiatric disorders, the transferability to other 
samples needs to be assessed in future. 
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