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State of the art

The WHO-5 well-being index

= One of the most widely used measure for subjective well-being (Topp
et al., 2015)

m suicidology (Sisask et al.,2008)

m geriatrics (Allgaier et al., 2013)

m youth problems (Rose et al., 2017)

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

m diabetes (Halliday et al., 2017)

m occupational psychology (Sischka et al., 2020)

= Measures a global hedonic dimension of well-being (Bech, 2012)




State of the art

Psychometric properties of the WHO-5

m Research on (~213 studies; Topp et al., 2015)
m sensitivity and specificity to detect depression (M., = -86, Mopeciiciy = -81)
m internal consistency (cronbach's Alpha)
® unidimensionality (Era, PCA, CFA)

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

m Lack of research and study aim of current study
[ | adequate IRT model (partial credit model, generalized partial credit model, graded response model)
m reliability (atimportant cutoffs)
B measurement invariance (across countries)




Survey design and participants

= Survey design
m Data from the European Working Condition Survey 2015

m assessment of working conditions of employees and self-employed across
Europe (35 countries) within nationally representative samples

m survey conducted via CAPI
m multi-stage sample selection process (complex survey sampling)

= Participants
m 43,469 employees and self-employed (946-3346 respondents per country)
m 49.6% females, n = 21,553
m Age: 15to 89 years (M =43.3, SD = 12.7)




Measure: WHO-5 well-being index

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... |Atno Some of |Less More Most of |All of
time the time |than half |than half | the time |the time
of the of the
time time
1 |... | have felt cheerful and |0 1 2 3 4 5
in good spirits.
2 |... | have felt calm and 0 1 2 3 4 5
relaxed.
3 |... | have felt activeand |0 1 2 3 4 5
Vigorous.
4 |... I woke up feeling fresh |0 1 2 3 4 5
and rested.
5 |... my daily life has been |0 1 2 3 4 5
filled with things that
interest me.

Scaling procedure: summing up the five items. Theoretical range between 0 (absence of well-
being) to 25 (maximal well-being)
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Statistical analyses

m Comparing different IRT models (PCM, GPCM, GRM):
m AIC, BIC (+ sample-size adjusted versions)
m Vuong Test (Vuong, 1989, Schneider et al., 2019)
m Change in R2

m Fit indices (C, test statistic with corresponding fit indices; Cai & Monroe,
2014)
m Testing IRT assumptions / psychometric properties
m Unidimensionality (parallel analysis and minimum average partial method )
m Local indecency (Jackknife Slope Index; Edwards et al., 2018)
m Monotonicity (Raw residual plots)
m Item fit (Generalized S-X2 item fit index (Kang and Chen, 2011) and RMSEA)
m [lem/test characteristic curves and ltem/test information functions




Statistical analyses

= Measurement invariance testing
m Multigroup IRT analysis (configural, metric, scalar invariance model)
m Alignment procedure (Asparouhov & Muthén, 2014; Muthén & Asparouhov,
2014)

m The alignment method “serves the joint purposes of scale linking and purification,
without literally deleting items from the linking” (DeMars, 2020, p. 56)

m |dentification of invariant and non-invariant parameters
m Global measure of (non-)invariance: R? measure (0 and 1)

m Differential response functioning (DRF) statistics (Chalmers, 2018) as effect
size measure for differential test functioning




Country

Comparing PCM and GPCM: AR? between .112 and .288.
Comparing GPCM and GRM: AR? between .005 and .027.

Model comparison for the PCM, GPCM, and GRM.
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Goodness of fit statistics for the graded response model.

Country . p RMSEA [00% CI] SRMSR TLI CH
ALB 50505 0.000 096 [.073; 120} 028 980 00
AUT 20836 0.000 070 [.047; 095] 030 086 003
BEL 151.001 0.000 106 [.092; .121] 053 964 082
BGR 40224 0.000 (082 [.059; .106] 026 087 04
CHE 35,047 0.000 077 [.054; 103] 028 087 003
CYP 30648 0.000 072 [.049; 097] 032 087 003
E 52756 0.000 008 [.075; .123] 034 o072 086
DEU 50584 0.000 072 [.057; 080} 030 085 092
DNK 70.361 0.000 122 [.099; 146] 055 0938 050
ESP 315.005 0.000 136 [.124; .140] 063 056 a7
EST 48,823 0.000 004 [071; 18] 058 o73 087
FIN 57.488 0.000 103 [.080; .127) 048 950 080
FRA 200224 0.000 164 [.145; 183] 056 915 058 i i
GBR 57.136 0.000 (080 [.062; 100} 037 083 02 With the execption of
GRC 41.153 0.000 {085 [.062; .110] 023 082 001 some RMSEA values,
HRV 45724 0.000 000 [.067; .115] 031 982 01 oo
HUN 51.804 0.000 096 [.073; 121} 038 078 089 all fit indices showed
IRL 27.075 0.000 065 [.042; .090] 036 088 04 .
ITA 54531 0.000 084 [065; 105] 038 80 oo adequate fit of the
LTU 54.476 0.000 110 [.087; .134] 026 o077 088
LUX 60,038 0.000 106 [.083; .131] 041 962 81 GRM model.
VA 16.822 0.005 050 [.025; .077] 024 294 07
MKD £.048 0225 020 [.000; 051} 028 999 1.000
MLT 40474 0.000 004 [071; 119} 051 068 084
MNE 82.055 0.000 125 [.102; .140] 030 065 082
NLD 42,307 0.000 085 [.063; .110] 031 980 00
NOR 43044 0.000 (087 [.065; .112] 051 966 083
POL 40604 0.000 {087 [.066; .110] 047 084 02
PRT 27.880 0.000 067 [.044; 093] 041 087 04
ROU 4304 0507 000 [.000; 040] 019 1.000 1.000
SRE 31180 0.000 071 [.049; 096] 024 088 04
SVK 30423 0.000 085 [.061; .110] 036 087 003
SVN 7.204 0200 017 [.000; 042] 025 999 1.000
SWE 50602 0.000 096 [.073; 120} 036 970 085
TUR 50262 0.000 074 [.058; 001] 074 084 a0z

Notes. df = 5; RMSEA = root mean squared error of approximation; SRMER = standardized root mean square residual; TL = Tucker-Lewis index; CFI = compar ative 9

fit index.



Results

ltem and test information
functions for the GRM.

1
reliability = 1 — - -
test information

p=0.51

18}
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Notes. p = Empirical marginal reliability.
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Multigroup IRT analysis.

Form of invariance  C, p df RMSEA  SRMR CFlI 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
A Configural — metric -.001 -.006 +.003
A Metric — scalar +.002 -.090 -.009

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.
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Alignment fit statistics.

Mumber
Weighted Average  Weighted (percentage) of
acToss invariant Variance across Weighted Average ‘Weighted Variance Appro. invariant
Ttem Parameter R? ETOURS invariant groups acmss all groups across all groups ETOUPE
Iem 1 Discriminarion 728 328 0.24 328 024 35 (100%)
Threshold 1 340 214 0.26 109 D32 26 (74.3%)
Threshold 2 530 1 D12 _0.05 0.16 28 (80%)
Threshold 3 626 _D4G 0.10 —DA46 012 26 (74.3%) - A .
Threshold 4 071 061 0.10 0.36 025 0% Item discrimination
Threshold 5 000 1.86 024 1.80 D33 27 (77.1%)
ltem 2 Discriminaion 706 101 0.30 2.00 033 34 (07.1%) parameters n early
Threshold 1 274 184 .25 _165 D34 23(657%) jnvariant.
Threshold 2 444 _0.80 D.13 _075 0.16 18 (51.4%)
Threshold 3 603 _022 0.07 _022 0.08 33 (04.3%)
Threshold 4 165 0,68 .11 0,55 020 17 (48.6%)
Threshold 5 000 2.05 021 1.01 030 n@eoe  Iltem threshold
ltem 3 Discriminaion 532 153 0.39 148 D46 33 (04.3%)
Threshold 1 331 100 0.34 _167 0.40 18 (514z) P arameters for the
Threshold 2 500 —009 D23 _0.83 D24 18 (51.4%)
Threshold 3 603 _033 0.08 _0.28 012 22 (62.0%) lower ar_] du pper
Threshold 4 400 0,50 0.13 0,49 0.17 2(629%) categories s howed
Threshold 5 000 1.81 022 1.80 D28 20 (820%) | .
tem 4 Discrimination 623 275 0.20 275 020 ssaooxy  higher amount of non-
Threshold 1 210 1377 .25 146 0.40 17 (48.6%) .
Threshold 2 337 —078 0.13 —0.54 D25 17 486y lnvariance.
Threshold 3 552 _017 0.06 010 013 21 (60%)
Threshold 4 480 0,50 0.00 0,64 0.15 25 (714%)
Threshold 5 000 220 0.24 201 D28 21 (BO%)
ltem 5 Discrimination 517 218 0.26 210 D34 31 (88.6%)
Threshold 1 354 _232 .32 220 D34 31 (88.6%)
Threshold 2 Al5 _1.08 D18 ~1.07 0.19 20 (§2.0%)
Threshold 3 ALD _052 0.15 _048 0.19 28 (80%)
Threshold 4 000 026 012 037 030 16 (45.7%)
Threshold 5 000 1.85 0.26 1.84 D33 21 (BO%)

Notes. MLR estimator; FREE approach.

12



13

I m.««mq« i .L.Hm?m by m._. Lea
HHMF Ty G i T
i MMHH HMM mem I 334 4MMM [

+=3% S S it S} S s 2 18
R e TTL r AL 13U B P B

BIEITS R ML AT L L LI

BRaCS SHRER C Ralip SAPK LD ¢ - * r1iee o '
¢ T H

bk

] L

ion
5

2 2-

£

STy SN o genengae gt N o IBOE MG AR b
e bt | FRE T

4 i3d7 55 LES - Mﬁ HedsIvt = WM Mﬂmm Mummwmm,ﬁw Mﬁ X M:H.«.MﬁMﬂMM I~
[Fvomns 40.».1.«4.1»&“..&4!. .Mw WMM.Wq”WW“rD mm - 1 Hmunwﬂmﬁam%k....m.WHWﬂ&‘& isidto

It R FR DT LI TS TR LSS S LT AL AL

.y. .,.- ».:.»y.. 4~«.4.. - wr..v.um FooTd AR +,_. -n T ' Lo

b Hﬁ.H..‘ ﬂ.—J.Hﬂ M.ﬂHHHHH'ﬂ"H #ﬂiﬂHﬂHﬁﬁH -“ T r“
[SEigsas it :

o e

Item4
1

.*._. HHHH? e HHHHHL. 1 AH,‘HH._.'._MH e

HM._,.—.....r.rHnh.—.MH.rk.E.H.rH._.MH.rHHOHHH .er

A A iy $ iy e
3 T 3 B i " > 1T
.qMH §% 1 [ X TN NN HM 3 ire NM i 3idis3% 3 MN#N«Mh!nﬂNﬂHﬂ <
B S TR Y P P f Y S PR X ¥ ot 1 4 (S S T TR EAED AL SR Sl 2= -
3288552 pysd S 00T rid PR eLl B IS I 210 RIS M A A FT i L
B35as S ety beac sk Zapy Coes s e m i eSS TNES STt L RS AR RIS BT

Vi

- [§
TITTéT TTTT T. H.4 ﬁ.! ﬁ._.ﬁ.ﬂH H H 4H ﬁ—‘ H._J-.-.H.-J.HHH._-H H-4
WHMMHM HHWHWMHWH 1t HWWWMMMHWMWWWMH ke HF“. .F.H._.:W.DM._.H WHFW..—.._.. 3l H .ﬁ HHH H._IF HHFW..—.: -

ion

e

-

ltem parameter for the GRM after alignment.
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Test characteristic curves’
for the GRM after alignment.’
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Scatterplot with means of factor scores and manifest sum scores.
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Discussion

Summary
m Every criterion favored the GRM over the other IRT models.

m |IRT assumptions (unidimensionality, local independence, monotonicity,
item fit) could be confirmed.

m 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.

m The alignment procedure and the DRF statistics revealed that
differential test functioning occurred more at the extreme.

17



Discussion

Study strengths, limitations, and outlook
m Strength: Large sample size (for all included countries)

m Limitation: no external criterion to assess sensitivity and specificity of
the WHO-5 to identify depression

m QOutlook: Testing the WHO-5 in unemployed persons and across a
wider range of countries (e.g., African)

Conclusion

m WHO-5 is a psychometrically sound brief measure of subjective well-
being.

m Cross-cultural research should employ a latent variable approach and
consider non-invariant parameters across countries.

18



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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Appendix
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54 -0.02 1.77 D.54 D68 0.3 -2.54 D42 -3.19 0eg -315 2.1 -303 731 -288 376 -3T 013 -0.36 279 0.14 1.07 D48 288 025
44 25 367 065 -5.85 1.55 1.74 -3.41 295 229 £.34 715 397 1.41 544 42 -3.2 6.12 0.18
TeSt fo r | 0 C al 3 268 -2.76 -1.05 -4.62 -2.87 3.7 -0.D6 -2.23 4.94 -1.E3 3.66 -3.64
d ep en d en Cy 24 055 JSI-Gulorr: 448| | 0.07 JSHGEIT: 361 198 JSHCulorr: 51 -1.04  JSHGubIT: 10001 | 556 JSHCutof: 7.69( | 077 JSIHCulofT: 6.66|
.
FRA GBER. GRC HEV HUN IRL
54 418 219 -1.81 -3.57 1.73 -2.14 D.7E -1.48 31 029 07 -0.12 1.31 139 206 D1 277 -1.54 137 2093 0.24 -214 0.59 -1.63
44 -7 -227 1302 -2.43 1.11 535 -1.96 1.92 2414 -366 D.54 121 -281 23 023 -3.26 1.3 3.54
m r m 3- 565 578 -2.59 253 -1.15 -1.83 1.49 3= 2,44 250 197 197
It tly
e S a e OS t 24 253 JetCubofr: 13.54 | 537 JSHCHtoIT: 6.85 | 4.35 JSi-Culorr: 5.63) | 2.27  JSHGuloff: 4.43 1.34  JS-Cuboit: 52 0.58  JS-CuloiT: 3.64)
locally independent.
ITA ITU LUX I MED MIT
54 1.19 -3.3 1.08 265 -0.22 -1.24 3.86 147 0E -164 13 -1.83 57 -1.22 -1.44 3B 043 -1.31 004 142 0B 152 0.1 0
4 -8.27 0.78 4.26 -3.83 -2.41 2.58 .85 -?.59. -4.07 -1.65 1.03 022 -1.18 -1.22 271 0.1 .
34 0.19 348 -2.29 387 -4.12 -3.86 -2D4 201 221 -1.585 254 3N
2+ -0.26  JS1-Culoff: 483 2.8 JSHCebolf: 355 | 3.0 JSI-Culoff: 7.57| | 0.13  JSHCuboiT: 1.56 0.5 JEHCutolf: 0.34) | 007 JS-Culoir: 4.43
MNE NLD NOE POL FRT ROU
54 -3.16 -36 -1.34 222 043 206 1.78 051 259 025 0BE -0.95 083 091 D& 125 -1.43 D45 0.38 0BT 001 -1.23 1.18 D63
4- -5.85 -1.07 2.02 -4.02 D78 D.BS 411 258 43 -224 325 D6 405 0.68 243 o029 1_64.
34 -373 54 -0.57 -4.78 043 -4 D2 -4.47 081 2.5 0.34 0.48
2“! J51-Culoff: 5.03 2.7  JSHCwhIT: 4085 | 226 JSI-Culoff: 5.39) 18 JSI-CullofT: 4.4 1.41  JSHCutoff: 3.05) | 042  JSHCuloiT: 3.06
SRB SVE SV SWE TUR L2304
54 29 -25 0.45 -1.69 153 071 363 39 -191 -O71 18 232 135 228 223 2 154 262 185 1.1
4 -3.97 0.67 2.65 -0.83 0.42 271 =385 012 012 -328 3.21 118 -482 455 48
3 -2.37 285 0.22 096 0.28 -227 0.59 -282 465 -3.M
24 232 JSi-Culofi: 153 L] JSHCutolf: 6.13) | 015 JSI-CulofT: 1.64 0.2 JS-Culof: 4.34 21 JSHCutoll: 802
1 2 3 4 1 2 3 4 1 2 3 4 1 3 4 1 2 3 4

Notes. Values represent the pairwise “folded”/summed Jackknife slope index (JSI) values The cutoff value was determined 24
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.



Appendix

ltem fit statistics.

Some items showed
some deviation from
the GRM. However, the
effect sizes are small.

11 I Ik} 4 5
AIBA = {50 = (52 & 66 ® 053 =042
AUTA {20 014 019 023 - 02§
BEL . 027 * 021 . 026 024 . (022
BGE. = 028 =033 027 025 »_ 036
CHE1 = 54 =042 = (030 = (30 = 037
CYP A 028 022 & 45 XIS & 027
CZEA o035 02T 020 023 = (28
DELT A * 024 # 031 . (28 « 020 016
DME o009 D15 018 000 0lE
E ® (138 = 28 =34 = 36 = (38
E & 42 & (28 ® (34 LRIT ] . (20
E A20 018 016 000 012
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GERC 014 025 022 R 012
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E 023 LAET ] 000 024 024
LU 018 022 024 D16 * 035
VA A =034 011 =033 023 " 041
MEDA =20 = {38 =034 =027 " 47
MLTA =034 = 030 = 037 D23 = 027
MNE * 030 e (035 ® 036 * 045 * (27
b D16 021 015 01w 020
NOR A = (030 021 =026 =024 = 030
POLA LRIEL] LR IEL] =33 ® {35 ® 032
PET - 049 » 040 o 037 o 046 - 044
FOTT4~.000 * 7 RIES Rilii} 0035
SEEB A 024 * 028 008 015 * 032
SVE 1 020 Ol5 D26 00g 026
VM A =024 020 *028 028 * 032
SWE * 030 012 000 * 028 018
TURA * 037 30 ® 30 ® 033 * (073

000 0.03 006 009 0.00 0.03 0.06 0.09 0.00 0.03 0.06 0.09 0.00 0.03 006 0.09 0.00 0.03 0.06 0.09

EMSEA

pvale
p=.01
« p=.01

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

items.
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remiltem parameter for th
Discrimination Thresholds Discnnmenation
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Appendix

Reliability.

Test information analyses
indicated overall (p = .83-.93.)
as well as at critical points
(P15 = .86-.96, p, = .84-.95)
high reliability for all
countries.

Table A6. Reliability.

Country

p (RMSE)

p12s (SE)

p7 (SE)

ALB

0.92 (0.285)

0.93 (0.272)

0.92 (0.280)

AUT 0.88 (0.338) 0.92 (0.290) 0.90 (0.316)
BEL 0.88 (0.347) 0.91 (0.307) 0.90 (0.312)
BGR 0.93 (0.280) 0.94 (0.237) 0.94 (0.235)
CHE 0.91 (0.300) 0.94 (0.238) 0.94 (0.247)
CYP 0.91 (0.318) 0.91 (0.294) 0.92 (0.287)
CZE 0.89 (0.347) 0.90 (0.315) 0.90 (0.324)
DEU 0.87 (0.365) 0.89 (0.332) 0.88 (0.343)
DNK 0.83 (0.412) 0.86 (0.379) 0.84 (0.398)
ESP 0.90 (0.323) 0.94 (0.252) 0.94 (0.252)
EST 0.89 (0.318) 0.92 (0.278) 0.91 (0.297)
FIN 0.86 (0.372) 0.88 (0.350) 0.86 (0.368)
FRA 0.88 (0.345) 0.90 (0.319) 0.90 (0.321)
GBR 0.90 (0.318) 0.92 (0.280) 0.92 (0.287)
GRC 0.90 (0.312) 0.91 (0.294) 0.91 (0.304)
HRV 0.92 (0.203) 0.93 (0.255) 0.93 (0.270)
HUN 0.91 (0.305) 0.93 (0.271) 0.93 (0.264)
IRL 0.88 (0.350) 0.91 (0.292) 0.90 (0.308)
ITA 0.90 (0.323) 0.91 (0.300) 0.90 (0.309)
LTU 0.92 (0.282) 0.94 (0.241) 0.94 (0.243)
LUX 0.89 (0.342) 0.91 (0.305) 0.90 (0.312)
LVA 0.91 (0.317) 0.92 (0.277) 0.91 (0.297)
MKD 0.90 (0.333) 0.93 (0.260) 0.93 (0.273)
MLT 0.86 (0.369) 0.87 (0.354) 0.88 (0.352)
MNE 0.92 (0.208) 0.93 (0.263) 0.92 (0.275)
NLD 0.88 (0.348) 0.91 (0.292) 0.91 (0.305)
NOR 0.84 (0.403) 0.86 (0.374) 0.85 (0.381)
POL 0.92 (0.280) 0.94 (0.245) 0.94 (0.245)
PRT 0.90 (0.326) 0.91 (0.298) 0.90 (0.315)
ROU 0.88 (0.348) 0.89 (0.333) 0.89 (0.337)
SRB 0.91 (0.308) 0.92 (0.283) 0.90 (0.311)
SVK 0.93 (0.257) 0.96 (0.202) 0.95 (0.212)
SVN 0.91 (0.307) 0.93 (0.260) 0.93 (0.266)
SWE 0.87 (0.364) 0.89 (0.339) 0.88 (0.345)
TUR 0.90 (0.304) 0.93 (0.265) 0.92 (0.275)

Notes. p represents the empirical marginal reliability, p12sand p7 represents the reliability at
the expected test scores 12.5 and 7. RMSE represents the mean root mean square standard

error and SE represents the standard error at the respective expected test scores.
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