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The WHO-5 well-being index

◼ One of the most widely used measure for subjective well-being (Topp

et al., 2015)

◼ suicidology (Sisask et al.,2008)

◼ geriatrics (Allgaier et al., 2013)

◼ youth problems (Rose et al., 2017)

◼ alcohol abuse (Elholm et al., 2011),

◼ diabetes (Halliday et al., 2017)

◼ occupational psychology (Sischka et al., 2020)

◼ …

◼ Measures a global hedonic dimension of well-being (Bech, 2012)
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State of the art



Psychometric properties of the WHO-5

◼ Research on (~213 studies; Topp et al., 2015)

◼ sensitivity and specificity to detect depression (Msensitivity = .86, Mspecificity = .81)

◼ internal consistency (Cronbach's Alpha)

◼ unidimensionality (EFA, PCA, CFA)

◼ single IRT models (Mokken scaling, partial credit model, graded response model)

◼ Lack of research and study aim of current study

◼ adequate IRT model (partial credit model, generalized partial credit model, graded response model)

◼ reliability (at important cutoffs)

◼ measurement invariance (across countries)
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Survey design and participants

◼ Survey design

◼ Data from the European Working Condition Survey 2015

◼ assessment of working conditions of employees and self-employed across

Europe (35 countries) within nationally representative samples

◼ survey conducted via CAPI

◼ multi-stage sample selection process (complex survey sampling)

◼ Participants

◼ 43,469 employees and self-employed (946-3346 respondents per country)

◼ 49.6% females, n = 21,553

◼ Age: 15 to 89 years (M = 43.3, SD = 12.7)
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Method



Measure: WHO-5 well-being index
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Method

Instructions: Please indicate for each of the 5 statements which is closest to how you have 

been feeling over the past 2 weeks.

Over the past 2 weeks… At no 

time

Some of 

the time

Less 

than half 

of the 

time

More 

than half 

of the 

time

Most of 

the time

All of

the time

1 ... I have felt cheerful and 

in good spirits.

0 1 2 3 4 5

2 ... I have felt calm and 

relaxed.

0 1 2 3 4 5

3 ... I have felt active and 

vigorous.

0 1 2 3 4 5

4 ... I woke up feeling fresh 

and rested.

0 1 2 3 4 5

5 ... my daily life has been 

filled with things that 

interest me.

0 1 2 3 4 5

Scaling procedure: summing up the five items. Theoretical range between 0 (absence of well-

being) to 25 (maximal well-being)



Statistical analyses

◼ Comparing different IRT models (PCM, GPCM, GRM):

◼ AIC, BIC (+ sample-size adjusted versions)

◼ Vuong Test (Vuong, 1989, Schneider et al., 2019)

◼ Change in R²

◼ Fit indices (C2 test statistic with corresponding fit indices; Cai & Monroe,

2014)

◼ Testing IRT assumptions / psychometric properties

◼ Unidimensionality (parallel analysis and minimum average partial method )

◼ Local indecency (Jackknife Slope Index; Edwards et al., 2018)

◼ Monotonicity (Raw residual plots)

◼ Item fit (Generalized S-X2 item fit index (Kang and Chen, 2011) and RMSEA)

◼ Item/test characteristic curves and Item/test information functions
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Statistical analyses

◼ Measurement invariance testing

◼ Multigroup IRT analysis (configural, metric, scalar invariance model)

◼ Alignment procedure (Asparouhov & Muthén, 2014; Muthén & Asparouhov,

2014)

◼ The alignment method “serves the joint purposes of scale linking and purification,

without literally deleting items from the linking” (DeMars, 2020, p. 56)

◼ Identification of invariant and non-invariant parameters

◼ Global measure of (non-)invariance: R² measure (0 and 1)

◼ Differential response functioning (DRF) statistics (Chalmers, 2018) as effect

size measure for differential test functioning
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Model comparison for the PCM, GPCM, and GRM.
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Results
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Comparing PCM and GPCM: ΔR² between .112 and .288. 

Comparing GPCM and GRM: ΔR² between .005 and .027.

All information criteria 

favored the GRM over 

the other models.



Goodness of fit statistics for the graded response model.
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Results

With the execption of 

some RMSEA values, 

all fit indices showed 

adequate fit of the 

GRM model.
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Item and test information

functions for the GRM.

𝒓𝒆𝒍𝒊𝒂𝒃𝒊𝒍𝒊𝒕𝒚 = 𝟏 −
𝟏

𝒕𝒆𝒔𝒕 𝒊𝒏𝒇𝒐𝒓𝒎𝒂𝒕𝒊𝒐𝒏

Notes. ρ = Empirical marginal reliability.



Multigroup IRT analysis.
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Results

Item discrimination parameters are nearly invariant (metric invariance was confirmed).

Item thresholds parameters are not invariant (scalar invariance had to be rejected).

Notes. MLR estimator.

Form of invariance C2 p df RMSEA SRMR CFI TLI

Configural invariance 2,073.244 0.000 175 .016 .019-.074 .988 .977

Metric invariance 3,248.038 0.000 311 .015 .026-.131 .982 .980

Scalar invariance 17,738.548 0.000 1127 .018 .026-.188 .898 .968

Δ    fig ra  – metric -.001 -.006 +.003

Δ  etri  – scalar +.002 -.090 -.009



Alignment fit statistics.
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Results

Item discrimination 

parameters nearly 

invariant.

Item threshold 

parameters for the 

lower and upper 

categories showed 

higher amount of non-

invariance.

Notes. MLR estimator; FREE approach.
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Item parameter for the GRM after alignment.
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Results

Test characteristic curves

for the GRM after alignment.
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Differential test functioning

for the GRM after alignment

(Reference group: GBR).

Reading example:

Respondents from Great Britain and 

Albania who have the same level on 

the latent well-being variable will have 

quite different WHO-5 sum scores (2.5 

vs. 5.9 at the lower level and 23.1 vs. 

21.1 at the upper level).
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Scatterplot with means of factor scores and manifest sum scores.

Non-negligible change in the 

country rank order.

Example

Comparing manifest means, 

Luxembourg had nearly the same 

mean level of well-being as 

Lithuania. However, comparing the 

latent means, Lithuania had a 

significantly higher mean. 



Summary

◼ Every criterion favored the GRM over the other IRT models.

◼ IRT assumptions (unidimensionality, local independence, monotonicity,

item fit) could be confirmed.

◼ Test information analyses indicated overall as well as at critical points

high reliability for all countries.

◼ Measurement invariance testing confirmed configural and metric

invariance but discarded scalar invariance.

◼ The alignment procedure and the DRF statistics revealed that

differential test functioning occurred more at the extreme.
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Study strengths, limitations, and outlook

◼ Strength: Large sample size (for all included countries)

◼ Limitation: no external criterion to assess sensitivity and specificity of

the WHO-5 to identify depression

◼ Outlook: Testing the WHO-5 in unemployed persons and across a

wider range of countries (e.g., African)

Conclusion

◼ WHO-5 is a psychometrically sound brief measure of subjective well-

being.

◼ Cross-cultural research should employ a latent variable approach and

consider non-invariant parameters across countries.
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Thank you for your attention!

Any questions?

Email: philipp.sischka@uni.lu

(R and Mplus scripts are stored on Open Science Framework https://osf.io/agfmk/).
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Parallel analysis.

Notes. Blue line: PC actual data; Red line: PC resampled data.

Unidimensionality is 

confirmed for all 

countries.
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Test for local

dependency.

Notes. Values represent the pairwise “folded”/summed Jackknife slope index (JSI) values The cutoff value was determined 

as the mean of the JSI values plus twice the standard deviation. The red values represent values above the cutoff and are 

indicative for local dependency.

Items are mostly 

locally independent.
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Item fit statistics.

Notes. Values represent RMSEA of item. The significance test is based on the generalized S-X² statistic for polytomous 

items.

Some items showed 

some deviation from 

the GRM. However, the 

effect sizes are small.
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Notes. Response function and observed proportions with 95% CI.

There are only small 

deviations between 

observed proportions 

and response 

functions.

Residual plots for GBR.
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Item parameter for the GRM

Items 1, 2, and 3 yielded on average 

higher discrimination parameters, 

compared to items 4 and 5. 

The items differed only slightly 

regarding item difficulty.
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Reliability.

Test information analyses 

indicated overall (𝜌 = .83-.93.) 

as well as at critical points 

(𝜌12.5 = .86- .96, 𝜌7 = .84-.95) 

high reliability for all 

countries.


