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Tables

Table Al. Sample size, percent females, mean, and standard deviation of age.

Country N % female Age M (SD)
ALB 1670 55.4 13.6 (1.5)
ARM 3894 51.7 13.6 (1.6)
AUT 4034 50.9 13.3(1.6)
AZE 4338 51.5 13.3(1.7)
BEL FL 4247 50.8 13.4 (1.7)
BEL_FR 5352 50.6 13.3(1.7)
BGR 4548 51.6 13.5(1.6)
CAN 12301 53.2 13.7 (1.5)
CHE 7375 49.9 13.4 (1.6)
CZE 10858 50.6 13.4 (1.7)
DEU 4299 53.1 13.4 (1.7)
DNK 3093 52.2 13.3(1.6)
ESP 4248 51.8 13.6 (1.6)
EST 4679 49.9 13.8 (1.6)
FIN 3113 50.8 13.8 (1.6)
FRA 8729 51.4 13.3(1.6)
GB_ENG 3261 49.1 13.4 (1.5)
GB_SCT 4891 52.1 13.5(1.6)
GB_WLS 15328 50.3 13.7 (1.7)
GEO 3736 52.0 13.5(1.7)
GRC 3783 50.3 13.8 (1.7)
GRL 1002 54.1 13.2(1.5)
HRV 4774 50.2 13.8 (1.7)
HUN 3674 53.2 13.5(1.6)
IRL 3689 49.8 13.4 (1.6)
ISL 6815 50.4 13.6 (1.6)
ISR 7712 49.6 13.5(1.6)
ITA 4099 52.0 13.7 (1.6)
KAZ 4439 50.1 13.3(1.7)
LTU 3705 50.1 13.7 (1.7)
LUX 3979 50.1 13.5 (1.7)
LVA 4334 50.6 13.5(1.6)
MDA 4455 50.4 13.6 (1.7)
MLT 2495 52.4 13.4 (1.6)
NLD 4658 48.8 13.5(1.6)
NOR 3014 51.8 13.0(1.6)
POL 5069 51.5 13.6 (1.7)
PRT 6039 52.2 13.3(1.5)
ROU 4373 51.7 13.2(1.6)
RUS 4154 52.6 13.8 (1.7)
SRB 3742 51.1 14.0 (1.7)
SVK 4427 49.0 13.3(1.5)
SVN 5539 48.8 13.6 (1.6)
SWE 4009 51.0 13.7 (1.6)
TUR 5615 51.7 13.4 (1.7)

UKR 6318 49.2 13.4 (1.7)
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Table A2. Distribution of the HBSC-SCL items (1-4).

Country 11 12 13 14
M sD SK K M SD SK K M SD SK K M SD SK K

ALB 1.00 1.35 1.04 -0.36 0.48 0.96 2.23 4.24 0.60 1.09 1.91 2.68 0.95 1.33 1.19 0.04
ARM 0.81 1.29 1.27 0.07 0.44 0.99 2.31 4.20 0.58 1.12 1.91 2.38 1.28 1.45 0.66 -1.07
AUT 0.98 1.26 1.07 -0.09 0.80 1.09 1.44 1.33 0.75 1.16 1.52 1.27 0.84 1.20 131 0.59
AZE 0.87 1.40 1.23 -0.15 0.58 1.16 1.90 2.22 0.43 1.05 2.46 4.79 0.89 1.38 1.18 -0.22
BEL_FL 0.83 1.10 131 0.89 0.79 0.99 1.44 1.76 0.72 1.15 1.63 1.62 0.91 1.18 1.20 0.39
BEL_FR 1.03 1.20 0.97 -0.11 1.08 1.12 0.93 0.05 0.95 1.33 1.15 -0.06 1.18 1.34 0.83 -0.61
BGR 0.92 1.33 1.18 -0.01 0.86 1.16 1.36 0.85 0.70 1.23 1.65 1.39 0.82 1.30 1.39 0.54
CAN 1.07 1.22 0.95 -0.18 0.84 1.05 1.32 1.16 0.85 1.22 1.33 0.59 0.98 1.31 1.13 -0.02
CHE 1.02 1.15 0.98 0.02 0.94 1.02 1.10 0.68 0.87 1.19 1.27 0.56 1.09 1.22 0.90 -0.28
CZE 0.92 1.10 111 0.38 0.57 0.91 1.84 3.12 0.91 1.24 1.23 0.35 1.08 1.27 0.98 -0.22
DEU 1.09 1.15 0.95 0.06 0.91 1.05 1.21 0.94 0.94 1.21 1.19 0.40 0.88 1.17 1.25 0.56
DNK 0.90 1.17 1.13 0.22 0.63 0.95 1.67 2.31 0.79 1.14 1.44 1.10 0.97 1.15 1.09 0.29
ESP 0.72 111 1.58 1.55 0.54 0.91 2.00 3.80 0.80 1.23 1.50 1.06 0.74 1.15 1.55 1.34
EST 1.15 1.30 0.80 -0.65 0.79 1.05 1.36 1.08 0.75 1.18 1.52 1.19 1.35 1.43 0.66 -0.95
FIN 1.33 1.15 0.61 -0.43 0.97 0.98 1.00 0.65 0.90 1.13 1.18 0.49 1.24 1.26 0.70 -0.64
FRA 0.99 1.14 1.02 0.17 1.06 1.09 0.99 0.32 1.03 1.34 1.07 -0.18 0.98 1.25 1.10 0.05
GB_ENG 1.08 1.16 0.88 -0.18 0.87 1.00 1.20 0.96 0.68 1.09 1.60 1.63 1.36 1.35 0.65 -0.83
GB_SCT 1.00 1.21 0.99 -0.18 0.76 1.03 1.45 1.48 0.67 1.14 1.71 1.85 1.09 1.30 0.94 -0.36
GB_WLS 1.10 1.25 0.90 -0.32 0.82 1.05 1.38 1.28 0.72 1.17 1.60 1.43 1.21 1.37 0.82 -0.67
GEO 0.92 1.24 1.11 0.10 0.98 1.26 1.09 0.08 0.93 1.33 117 0.06 1.42 141 0.54 -1.02
GRC 1.00 1.29 1.04 -0.23 0.70 1.04 1.61 1.92 0.89 1.24 1.30 0.51 1.35 1.37 0.63 -0.89
GRL 1.14 1.45 0.82 -0.92 0.88 1.26 1.17 -0.06 0.66 1.24 1.72 1.53 1.17 1.43 0.86 -0.75
HRV 0.79 1.16 1.44 1.04 0.74 1.00 1.54 1.95 0.67 1.16 1.71 1.79 1.00 131 1.12 -0.01
HUN 1.31 1.26 0.66 -0.64 1.10 1.15 0.95 0.06 0.91 1.24 1.21 0.29 1.50 1.29 0.47 -0.90
IRL 1.04 1.18 0.95 -0.14 0.70 0.95 1.55 211 0.68 1.11 1.68 1.88 1.08 1.25 0.94 -0.27
ISL 1.16 1.26 0.83 -0.44 1.10 1.19 0.92 -0.12 0.99 1.28 1.09 -0.04 1.16 1.27 0.85 -041
ISR 1.42 1.39 0.58 -0.97 1.25 1.26 0.80 -0.43 1.04 1.35 1.06 -0.23 1.42 1.40 0.56 -1.01
ITA 1.40 131 0.51 -0.97 1.10 1.16 0.85 -0.29 1.02 1.29 1.04 -0.16 1.74 1.37 0.17 -1.26
KAZ 0.74 1.24 1.49 0.81 0.65 1.10 1.67 1.71 0.52 1.09 2.12 3.31 0.68 1.16 1.60 1.32
LTU 0.92 1.25 1.16 0.11 0.64 1.00 1.74 2.51 0.57 1.04 1.94 2.92 1.16 1.32 0.91 -0.39
LUX 1.03 1.17 0.95 -0.11 1.03 1.08 1.01 0.32 1.00 1.30 1.09 -0.10 1.25 1.29 0.69 -0.71
LVA 1.05 1.28 0.95 -0.35 0.82 1.08 1.34 1.00 0.82 1.24 1.39 0.69 1.09 1.35 0.95 -0.45
MDA 1.02 131 1.03 -0.27 0.79 1.17 1.44 0.97 0.91 131 1.26 0.26 1.34 1.43 0.62 -1.03
MLT 1.49 1.38 0.50 -1.03 1.07 1.20 1.00 0.02 1.13 1.34 0.94 -0.39 1.46 1.39 0.54 -1.01
NLD 0.94 1.23 1.16 0.17 0.58 0.98 1.88 2.95 0.66 1.10 1.74 2.12 0.68 111 1.62 1.62
NOR 0.74 1.07 1.43 1.18 0.86 1.04 1.26 1.01 0.53 1.01 2.05 3.41 0.94 1.16 1.12 0.27
POL 0.97 1.21 1.10 0.11 0.84 1.04 1.37 1.33 0.71 1.15 1.59 141 1.21 1.39 0.79 -0.76
PRT 0.74 1.19 1.53 1.14 0.41 0.87 2.48 6.01 0.93 1.31 1.24 0.22 1.04 1.33 1.05 -0.20
ROU 0.99 1.25 1.07 -0.04 0.71 1.04 1.60 1.92 0.98 1.34 1.15 -0.01 1.67 1.44 0.30 -1.28
RUS 1.10 131 0.88 -0.55 0.81 1.08 1.34 1.00 0.78 121 1.43 0.81 0.90 1.25 121 0.22
SRB 0.81 1.21 1.38 0.71 0.77 1.02 1.52 1.86 0.60 1.15 1.91 2.49 0.68 1.18 1.66 1.52
SVK 0.93 1.19 1.09 0.06 0.84 1.07 1.29 0.89 0.89 1.29 1.25 0.24 0.79 1.21 1.42 0.81
SVN 0.72 1.07 1.51 141 0.62 0.96 1.79 2.86 0.64 111 1.76 2.08 0.96 1.26 1.16 0.14
SWE 1.31 1.24 0.62 -0.69 1.17 1.16 0.83 -0.22 0.89 1.19 1.25 0.51 1.38 1.31 0.57 -0.86
TUR 1.15 1.34 0.82 -0.65 0.97 1.13 1.15 0.46 0.88 1.31 1.28 0.29 2.12 1.52 -0.13 -1.45
UKR 1.24 1.24 0.66 -0.69 0.98 1.06 0.98 0.20 0.93 1.22 1.14 0.15 1.03 1.28 0.98 -0.30

Notes. M = Mean; SD = Standard deviation; SK = Skewness; K = Kurtosis. Items (1) headache, (2) stomachache, (3) backache, (4) feeling low.
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Table A3. Distribution of the HBSC-SCL items (5-8).

Country 15 16 17 18
M sD SK K M SD SK K M SD SK K M SD SK K

ALB 1.39 1.43 0.63 -0.99 1.37 1.46 0.61 -1.09 0.65 1.24 1.74 1.59 0.48 1.02 2.28 421
ARM 1.47 1.54 0.45 -1.37 1.14 1.44 0.85 -0.80 0.70 1.30 1.63 1.09 0.40 0.98 2.51 5.17
AUT 1.46 1.29 0.52 -0.85 1.24 1.22 0.73 -0.46 1.28 1.45 0.74 -0.89 0.62 1.08 1.80 2.26
AZE 0.69 1.23 1.58 1.06 0.84 1.41 1.36 0.22 0.82 1.38 1.44 0.48 0.54 1.18 2.05 2.75
BEL_FL 1.34 1.19 0.62 -0.55 1.38 1.24 0.61 -0.64 1.36 1.53 0.65 -1.12 0.60 1.04 1.82 2.47
BEL_FR 1.42 131 0.50 -0.95 1.57 1.46 0.40 -1.23 1.77 1.64 0.20 -1.60 0.69 1.15 1.60 1.42
BGR 1.65 1.49 0.34 -1.33 1.87 1.54 0.11 -1.48 117 1.52 0.86 -0.87 0.61 117 1.85 2.17
CAN 1.24 1.24 0.74 -0.54 1.61 1.37 0.42 -1.07 1.38 1.48 0.63 -1.08 0.73 1.15 1.53 1.26
CHE 1.45 1.17 0.43 -0.74 1.21 1.17 0.70 -0.45 141 1.37 0.54 -1.00 0.63 1.04 1.70 2.05
CZE 1.68 1.25 0.34 -0.91 1.75 1.32 0.26 -1.07 1.22 1.46 0.80 -0.85 0.32 0.82 2.95 8.46
DEU 1.41 1.15 0.57 -0.48 0.92 1.07 1.10 0.52 1.37 1.37 0.65 -0.85 0.66 1.05 1.69 2.13
DNK 1.37 1.20 0.58 -0.62 1.14 1.16 0.80 -0.31 1.40 1.46 0.60 -1.08 0.61 1.04 1.76 2.24
ESP 1.05 1.29 1.04 -0.12 1.29 1.38 0.77 -0.72 0.80 1.28 1.47 0.80 0.52 1.00 2.10 3.61
EST 1.66 1.35 0.34 -1.09 1.48 1.40 0.50 -1.08 1.20 1.49 0.83 -0.86 0.91 131 1.22 0.11
FIN 1.65 1.18 0.25 -0.80 1.54 1.21 0.39 -0.81 1.35 1.33 0.59 -0.86 0.79 1.15 1.39 0.90
FRA 1.62 1.27 0.34 -0.96 1.54 141 0.46 -1.12 1.80 1.59 0.19 -154 0.56 1.05 1.95 2.81
GB_ENG 1.55 1.38 0.43 -1.10 1.53 1.38 0.47 -1.04 154 1.56 0.43 -1.37 0.76 1.15 1.47 1.06
GB_SCT 1.34 1.34 0.62 -0.87 1.44 1.35 0.59 -0.89 1.46 1.53 0.53 -1.26 0.76 1.19 1.47 1.00
GB_WLS 1.51 1.45 0.47 -1.19 1.38 1.38 0.62 -0.91 1.44 1.55 0.54 -1.28 0.79 1.20 1.40 0.74
GEO 1.32 1.38 0.64 -0.88 1.01 1.36 1.02 -0.31 1.00 1.37 1.04 -0.28 1.02 1.25 1.10 0.16
GRC 1.85 1.46 0.16 -1.36 1.80 1.52 0.19 -1.44 1.08 1.43 0.99 -0.51 0.56 1.06 1.97 2.91
GRL 1.18 1.40 0.81 -0.79 0.97 1.39 1.12 -0.27 1.76 1.70 0.24 -1.66 0.80 1.30 1.43 0.60
HRV 1.30 1.32 0.71 -0.68 1.53 1.41 0.46 -1.09 0.86 1.34 1.34 0.35 0.39 0.90 2.56 5.93
HUN 1.28 1.28 0.72 -0.61 1.69 1.33 0.28 -1.09 1.25 1.36 0.73 -0.78 0.68 1.12 1.66 1.79
IRL 1.38 1.30 0.59 -0.81 1.44 1.34 0.55 -0.90 131 1.46 0.70 -0.97 0.71 1.13 1.54 1.30
ISL 1.57 1.26 0.36 -0.94 1.36 1.36 0.64 -0.86 1.29 1.40 0.70 -0.88 0.92 1.24 1.20 0.27
ISR 1.98 1.43 0.00 -1.32 1.79 1.42 0.17 -1.28 1.35 1.50 0.66 -1.07 0.95 1.32 1.18 0.06
ITA 1.84 1.33 0.08 -1.20 2.09 1.34 -0.14 -1.18 1.23 1.46 0.77 -0.91 0.94 1.26 1.15 0.08
KAZ 1.06 1.35 0.98 -0.42 0.71 1.19 1.59 1.28 0.73 1.28 1.60 111 0.59 1.13 1.86 2.18
LTU 1.52 1.30 0.51 -0.85 1.40 1.36 0.60 -0.89 1.01 1.38 1.10 -0.20 0.67 1.13 1.68 1.77
LUX 1.66 1.18 0.22 -0.87 1.61 1.27 0.32 -0.96 141 1.40 0.54 -1.06 0.63 1.04 1.68 1.96
LVA 1.74 1.32 0.22 -1.11 1.33 1.36 0.63 -0.91 1.52 1.49 0.46 -1.26 0.66 1.15 1.71 1.77
MDA 1.38 1.40 0.58 -1.02 1.11 1.35 0.90 -0.54 0.87 1.36 1.32 0.24 0.70 1.17 1.63 1.46
MLT 1.82 1.43 0.14 -1.31 1.73 1.44 0.26 -1.27 1.37 1.52 0.62 -1.15 0.93 1.27 1.20 0.20
NLD 1.33 1.19 0.61 -0.58 1.12 1.16 0.84 -0.20 1.33 1.50 0.69 -1.03 0.62 1.09 1.80 2.21
NOR 1.39 1.15 0.58 -0.49 1.14 1.16 0.86 -0.12 1.25 1.39 0.79 -0.73 0.62 1.05 1.76 2.23
POL 1.71 1.35 0.30 -1.12 1.93 1.37 0.09 -1.22 1.20 1.51 0.83 -0.88 0.58 1.09 1.89 2.49
PRT 1.32 141 0.71 -0.85 1.41 1.42 0.62 -0.97 1.02 1.45 1.10 -0.35 0.42 0.96 2.46 5.15
ROU 1.55 1.48 0.42 -1.27 1.21 1.43 0.79 -0.82 1.12 1.49 0.93 -0.71 0.74 1.22 1.54 111
RUS 1.43 1.33 0.51 -0.97 1.20 1.35 0.79 -0.68 0.93 1.32 1.22 0.15 0.75 117 1.47 1.01
SRB 1.28 1.35 0.74 -0.72 1.75 1.49 0.27 -1.36 0.73 1.29 1.62 1.17 0.36 0.90 2.77 6.96
SVK 1.79 1.28 0.17 -1.07 1.80 1.37 0.16 -1.21 111 1.42 0.94 -0.61 0.67 1.13 1.63 1.56
SVN 1.33 1.24 0.70 -0.53 1.38 1.29 0.62 -0.73 1.19 1.37 0.83 -0.65 0.40 0.92 2.51 5.68
SWE 2.00 1.22 -0.05 -0.98 1.51 1.18 0.38 -0.79 1.58 1.43 0.36 -1.23 0.81 1.12 1.31 0.75
TUR 2.36 1.55 -0.37 -1.39 1.94 1.58 0.03 -1.56 1.33 1.59 0.68 -1.19 0.85 1.27 1.32 0.43
UKR 1.79 1.34 0.14 -1.18 1.80 1.40 0.12 -1.28 0.88 1.26 1.24 0.24 0.55 1.03 1.95 2.87

Notes. M = Mean; SD = Standard deviation; SK = Skewness; K = Kurtosis. Items (5) irritability/bad temper, (6) nervousness, (7) difficulties in
getting to sleep, (8) feeling dizzy.
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Table A4. Goodness of fit statistics for the bifactor GRM.

Country C; p RMSEA [90% ClI] SRMR TLI CFl
ALB 10.842 0.543 .000 [.000; .023] .019 1.000 1.000
ARM 33.716 0.001 .022 [.013; .030] .022 .995 .998
CHE 23.340 0.025 .011 [.004; .018] .012 .999 1.000
DEU 21.377 0.045 .013[.002; .023] .019 .998 .999
DNK 28.089 0.005 .021 [.011; .031] .016 .996 .998
EST 38.529 0.000 .022 [.014; .030] .017 .997 .999
FIN 37.265 0.000 .026 [.017; .036] .025 .996 .998
GB_SCT 44.841 0.000 .024 1.017; .031] .022 .996 .998
GEO 98.880 0.000 .044 1.036; .052] .058 .990 .996
GRC 36.641 0.000 .023 [.015; .032] .015 .995 .998
GRL 29.420 0.003 .038 [.021; .056] .031 .990 .996
HRV 15.649 0.208 .008 [.000; .018] .016 1.000 1.000
HUN 33.971 0.001 .022 [.014; .031] .017 .997 .999
ISL 43.800 0.000 .020 [.014; .026] .012 .998 .999
ISR 111.231 0.000 .033[.027; .038] .031 .996 .998
ITA 50.810 0.000 .028 [.020; .036] .018 .994 .997
LTU 50.670 0.000 .029 [.021; .038] .023 .995 .998
LUX 23.749 0.022 .016 [.006; .025] .015 .998 .999
LVA 69.604 0.000 .033[.026; .041] .017 .994 .997
MLT 39.491 0.000 .030 [.020; .041] .023 .994 997
NLD 41.306 0.000 .023 [.015; .031] .015 .996 .998
POL 27.459 0.007 .016 [.008; .024] .013 .998 .999
PRT 30.484 0.002 .016 [.009; .023] .017 .998 .999
ROU 36.560 0.000 .022 [.014; .030] .014 .996 .998
RUS 58.995 0.000 .031[.023; .039] .027 .995 .998
SRB 20.957 0.051 .014 [.000; .024] .016 .998 .999
SVN 20.542 0.058 .011 [.000; .019] .024 .999 1.000
TUR 44.014 0.000 .022 [.015; .029] .018 .995 .998
UKR 53.988 0.000 .024 [.017; .030] .015 .996 .998

Notes. df = 12; RMSEA = root mean squared error of approximation; SRMR = standardized
root mean square residual; TLI = Tucker-Lewis index; CFI = comparative fit index.
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Table A5. Bifactor statistical indices.

Country ECV-G ECV-S1 ECV-S2 PUC H-G H-S1 H-S2 FD-G FD-S1 FD-S2

ALB .76 .16 .08 .54 .88 .55 34 .95 .86 .81
ARM .67 .20 13 .54 .83 .53 42 .87 71 .63
CHE .70 14 .16 .57 .82 43 47 .87 .65 .68
DEU 74 A4 A2 .57 .82 .40 .36 .87 .65 .59
DNK 74 14 12 .57 .83 44 .36 .88 .68 .60
EST a7 .07 .16 .54 .87 27 .52 .92 .60 .80
FIN .79 .08 14 .54 .89 31 48 .92 .59 .76
GB_SCT .81 12 .07 .57 .86 .38 27 91 .63 .61
GEO 71 .29 .00 43 .93 .69 .00 .96 .87 .07
GRC .65 24 A1 43 .83 .59 .38 .87 .76 .66
GRL 73 .07 19 .57 .88 .32 .58 94 75 .80
HRV 74 12 15 .54 .86 .39 48 .89 .63 73
HUN a7 .07 .16 .54 .88 27 .54 .93 .61 .80
ISL .82 A1 .07 .57 .89 .40 .28 .92 71 .56
ISR .76 A4 10 .57 91 .56 42 .93 .90 .69
ITA .64 A1 .25 .54 .82 .38 .68 .88 .67 .87
LTU a7 12 A1 .54 .88 40 .39 .90 .65 .64
LUX 74 21 .05 .57 .82 .52 A7 .89 74 48
LVA .82 A3 .05 .57 .88 44 .20 .92 .69 48
MLT a7 .07 .16 .54 .87 27 .53 .92 .60 .78
NLD 81 .10 .09 .57 .86 .33 .30 .90 .59 .54
POL .69 .10 21 .54 .83 .36 .61 .88 .64 .85
PRT .78 .06 .16 .54 .85 .23 47 91 .52 72
ROU .76 .06 18 .54 .84 .20 .50 91 .54 74
RUS .78 .07 .16 .54 .89 27 54 .93 .60 .81
SRB .78 .16 .06 .54 .87 .52 .23 .93 .82 .63
SVN .76 .08 .16 .54 .86 .28 51 91 .59 .78
TUR .69 18 13 .54 .82 47 .39 .86 .66 .59
UKR 73 .08 19 .54 .85 31 59 91 63 .84

Notes. ECV-G, ECV-S1, and ECV-S2 = Explained common variance of the general factor
and of the two domain specific factors; PUC = Percent uncontaminated correlations; H-G, H-
S1, and H-S2 = construct reliability of the general and the two domain specific factors; FD-G,
FD-S1, and FD-S2 = factor determinacy of the general and the two domain specific factors.
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Table A®6. Multigroup Model Fit.
Configural Metric Scalar
Cz 27563.346 30062.355 102507.217
df 640 888 1880
p .000 .000 .000
RMSEA .016 [.015; .016] .014 [.014; .014] .018 [.017; .018]
TLI 941 954 925
CFI .958 .955 .843
SRMR
ARM .081 077 146
AUT .033 .058 .065
AZE 062 .082 181
BEL_FI .048 .056 .060
BEL_Fr .055 .059 .061
CAN 044 .056 071
CHE .064 .064 .091
CZE .046 .042 .059
DEU .054 .064 .099
DNK .055 .055 074
ESP .043 .046 .050
FIN 062 .063 122
FRA .045 046 .049
GB_ENG .043 .048 .053
GB_SCT .048 .055 .058
GB_WLS .040 .050 .053
GRC 072 .072 .080
HRV .075 .063 .066
IRL 044 .054 .068
ISL .045 .053 .081
ISR .084 .085 .081
KAZ .040 047 .089
LTU .070 .063 075
LVA .049 .048 .053
MDA .052 .065 .084
MLT .065 .069 .067
NLD 042 .052 .063
NOR .048 .052 .092
PRT .054 .052 .061
SVK 045 .057 .061
SWE 043 .047 .095
TUR .066 .070 111
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Table A7. Monte Carlo simulation results: Mean parameter stability.
Country Population Average Standard Mean square 95% CI
deviation error coverage
ARM -0.227 -0.236 0.026 0.001 0.940
AUT -0.179 -0.185 0.027 0.001 0.952
AZE -0.636 -0.635 0.039 0.002 0.956
BEL_FI -0.144 -0.152 0.024 0.001 0.944
BEL_Fr 0.127 0.120 0.023 0.001 0.962
CAN -0.092 -0.096 0.022 0.000 0.952
CHE -0.077 -0.081 0.021 0.000 0.964
CZE -0.062 -0.066 0.019 0.000 0.960
DEU -0.114 -0.119 0.024 0.001 0.954
DNK -0.188 -0.194 0.026 0.001 0.962
ESP -0.373 -0.380 0.027 0.001 0.950
FRA 0.062 0.056 0.019 0.000 0.934
GB_ENG 0.045 0.040 0.025 0.001 0.962
GB_SCT -0.096 -0.101 0.024 0.001 0.954
GB_WLS 0.014 0.007 0.020 0.000 0.946
GRC 0.094 0.088 0.025 0.001 0.952
HRV -0.242 -0.248 0.022 0.000 0.976
IRL -0.138 -0.144 0.026 0.001 0.962
ISL 0.030 0.023 0.023 0.001 0.958
ISR 0.243 0.235 0.024 0.001 0.942
KAZ -0.557 -0.559 0.030 0.001 0.962
LTU -0.149 -0.158 0.026 0.001 0.938
LVA -0.047 -0.052 0.025 0.001 0.966
MDA -0.033 -0.042 0.024 0.001 0.934
MLT 0.302 0.290 0.028 0.001 0.940
NLD -0.302 -0.310 0.026 0.001 0.974
NOR -0.280 -0.287 0.028 0.001 0.948
PRT -0.193 -0.198 0.023 0.001 0.956
SVK 0.030 0.023 0.025 0.001 0.958
SWE 0.180 0.173 0.025 0.001 0.952
TUR 0.363 0.358 0.023 0.001 0.950

Notes. Population = mean estimation from the alignment procedure; Average = average of the
mean parameter estimates across replications; Standard deviation = standard deviation of the
parameter estimates across replications; Mean square error = Mean square error for each
parameter; 95% CI coverage = proportion of replications for which the 95% confidence
interval contains the mean estimation from the alignment procedure
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Figure A2.  HBSC-SCL polychoric correlations.
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Figure A3.

Test for local dependency of the unidimensional GRM.
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Figure A4.  Item fit statistics of the unidimensional GRM.

11 2 13 14
ALB- ®.010 ® 018 ©.029
ARM] Te.013 009 0.0i1 0.027
AUT { e.012 ©.015 0.012
AZE 0.047 ©.047 0.031 ©.035
BEL F1{.000 008 008 008
BEL Fr{ -.008 ©.010 ©.010 0011
BGR{ e.011 0011 0011 ©.009
CAN{ @010 ©.015 0011 0011
CHE- e.008 004 007 ©.017
CZEH +.006 ©.008 0.012 0.022
pEU] e.011 007 0.0l ©.015
DNK{ .00 1009 002 ©.023
EsP] - .008 1009 ©.016 0013
EST{ 008 ©.010 ©.015 © 013
FIN {000 008 005 ©.017
FRA{ '®.008 ©.010 ©.009 0011
GB ENG{ +.006 ©.013 ©.015
GB SCT{ .00 ©012 005 ©.014
GB WLs{ 009 ©.010 ©.009 ©.017
GEO - ©.047 ©.036 ©.032 .035
GRCH  e.011 006 ©.014 0.023
GRL - 016 020 017 018
HRV] .01 ©.010 008 ©.029
HUNY  ©.009 009 °.014 ©.016
IRL{ 009 e 011 ©.010 0013
ISL{  e.008 ® 011 © 010 ©.015
IsR{ e.012 ®011 ©.014 ©.020
ma]  ~.010 ©.010 000 0021
Kazd o013 0.017 ©.016 ©.016
itu] - .008 0011 005 ©.018
LUx4 ©.007 005 009 ©.013
LVA 4 ©.000 ©.013 e.012 ©.016
MDA “e.010 009 0011 ©.017
MLT{  -.008 000 ©.013 0.015
NLD{ ©.004 °.012 ©.010 ©.012
NOR 4 000 005 006 ©.020
POL{ ~.008 004 008 0.015
PRT{  ©.010 ©.012 .010 0016
rROUJ @010 1009 006 0.021
RUS{ @010 ©.017 0015 0017
SRB  +.008 004 007 ©.020
sVk{ «.003 °.011 009 ©.014
SyN{  e.000 o011 0011 ©.022
SWE 4 000 008 000 .05
TUR] “e.000 1008 1000 ©.026
5 UKR{__eol4 0.013 ©.013 0.022 p value
(=1
E 15 16 7 18 p>.01
O ALBA ©.033 ®.007 ®.018 ® 019 e p=.l
ARM 1 ©.030 ©.026 010 008
AUT{ .16 ®.0i9 ®.013 006
AZE A 044 041 044 ©.047
BEL. Fl ©.019 ® 018 006 005
BEL Fr ©.018 0 .0il 0011 006
BGR ©.050 ©.053 ©.010 ©.013
caNd  e.016 0018 ° 011 ®.011
CHE - ©.021 ®017 ©.010 ©.009
CZE ©.024 ©.019 ©.009 005
pEUY  e.014 0015 ©.014 000
DNK{ ©.010 °.02 010 002
esp] o018 ©.019 © 010 ©.013
EST - ©.021 ©019 ©.012 ® .01
FIN - 0018 ©.018 008 ©.015
rra] @017 ©.017 ©.009 ©.008
GB ENG{ .02 ©.019 011 002
GB SCT{ .16 ®.021 0012 © 011
GB WLS{ .04 °.022 ®.012 °.012
GEO - ©.033 ©.031 ©.034 ©.031
GRC - °.022 °.022 0011 1009
GRL - 021 ©.004 ©.026 010
HRV - ©.026 ©.020 ©.015 003
HUN 4 ©.004 0.022 ©.013 ©.010
IRL - ©.020 0022 0.0l ©.014
1sSL{ el ©.013 007 ©.009
ISR ©.026 0.021 ®.013 ®.013
ITA ®.034 .026 005 1009
KAZ ®.019 0015 ®.016 ©010
LTU °.021 °.021 ° 011 010
LUX 1 °.022 ®.0i4 °012 000
LVA - ®.018 ®.017 009 005
MDA - ®.024 ®.017 ° 011 008
MLT{  ©.016 ®.016 ®.014 011
NLD{  ©.014 ° 015 006 006
NOR{  ©.014 ©.019 ®.014 010
POL - ®.025 ©.020 005 006
PRT{  ©.017 ® 019 ® 011 008
ROU 1 ®.025 ®.014 .06 006
RUS - o021 ©.019 ®.013 015
SRBA ©.026 ®.025 ® 011 009
SVK A ®.02 ©.019 000 006
SVN ®.023 ©.023 ®.012 000
SWE{ e.011 °.015 007 1000
TUR ©.019 ®.023 008 ®.012
UKR | 007 | e | | 005 | | el | |
000 003 006 009 000 003 006 009 000 003 006 009 000 003 006 0.9
RMSEA

Notes. Values represent the item-level RMSEA. The significance test is based on the generalized
S-X2 statistic for polytomous items with adjusted p values based on the Benjamini-Hochberg (B-
H) procedure. Items (1) headache, (2) stomachache, (3) backache, (4) feeling low, (5)
irritability/bad temper, (6) feeling nervous, (7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A5.  Residual plots of the unidimensional GRM for ALB.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A6.  Residual plots of the unidimensional GRM for ARM.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A7.  Residual plots of the unidimensional GRM for AUT.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A8.  Residual plots of the unidimensional GRM for AZE.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A9.  Residual plots of the unidimensional GRM for BEL_FL.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A10. Residual plots of the unidimensional GRM for BEL_FR.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A11. Residual plots of the unidimensional GRM for BGR.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A12. Residual plots of the unidimensional GRM for CAN.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A13. Residual plots of the unidimensional GRM for CHE.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A14. Residual plots of the unidimensional GRM for CZE.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A15. Residual plots of the unidimensional GRM for DEU.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A16. Residual plots of the unidimensional GRM for DNK.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.



IRT AND DTF ANALYSIS OF THE HBSC-SYMPTOM-CHECKLIST 29
Figure A17. Residual plots of the unidimensional GRM for ESP.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A18. Residual plots of the unidimensional GRM for EST.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A19. Residual plots of the unidimensional GRM for FIN.
ltem: 1 ltem: 2
Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4 Score:0 || Score:1 || Score:2 || Score:3 || Score: 4
1.0 T 1.0
0.8 0.8 {;
~ 0.6 ~ 0.6
=2 =3
& 04 o 04
0.2 (l) 0.2 mi
001 __ &7 *|—=Cf V=% *¥|[[—e 001 __ ®|7° ™= o= ' ||—e#
4-2024-4-2024-4-2024-4-2024-4-2024 4-2024-4-2024-4-2024-4-2024-4-2024
0 0
ltem: 3 ltem: 4
Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4 Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4
1.0 1.0
0.8 <i> 0.8
—~ 0.6 ~ 0.6
o =2 ®
& 04 & 04
0.2 m _j&‘ %i\ 0.2
001___*fl7 "= Oo||= !||l—& 0.01____¥e||—0 W& |—eF B ||—e® O||—es
4-2024-4-2024-4-2024-4-2024-4-2024 4-2024-4-2024-4-2024-4-2024-4-2024
0 0
ltem: 5 ltem: 6
Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4 Score:0 || Score:1 || Score:2 || Score:3 || Score: 4
1.0~ 1.0
0.8 0.8
~ 0.6 4> ® | ~ 0.6 ®
o e
L 04 & 04
0.2 0.2
0.01___®&&||; ® o) |—0 Wo||—af Of[—ef 0.01___ &5 |0 8o |—&d & ||—ad O||—es
4-2024-4-2024-4-2024-4-2024-4-2024 4-2024-4-2024-4-2024-4-2024-4-2024
0 0
ltem: 7 ltem: 8
Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4 Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4
1.0 1.0 T
0.8 1> 0.8
~ 0.6 ~ 0.6
<3 <3
& 04 04
0.2 A ?a 0.2 ih ﬁj
0.0 0.0

42024-4202442024-42024-42024
0

42024-4-2024-42024-42024-4-202 4
9

Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A20. Residual plots of the unidimensional GRM for FRA.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A21. Residual plots of the unidimensional GRM for GB_ENG.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.



IRT AND DTF ANALYSIS OF THE HBSC-SYMPTOM-CHECKLIST

34

Figure A22.
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Residual plots of the unidimensional GRM for GB_SCT.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A23. Residual plots of the unidimensional GRM for GB_WLS.

ltem: 1 ltem: 2
Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4 Score:0 || Score:1 || Score:2 || Score:3 || Score: 4
1.0 ¢ 1.0
0.8 0.8 +
~ 0.6 ~ 0.6
=2 =3
& 04 o 04
®
A A _j\ Al
0.0 ef|-" Bl | b)|l—= 0.0{ &2 | —f O |— || ==
4-2024-4-2024-4-2024-4-2024-4-2024 4-2024-4-2024-4-2024-4-2024-4-2024
0 0
ltem: 3 ltem: 4
Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4 Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4
1.0 + 1.0
0.8 0.8
—~ 0.6 ~ 0.6
<=3 <=3
& 04 Q04 o
®
0.2 ﬁ\ —f\ _j 0.2 “( ﬁ 2%
00f  H|— b |— bl|—= b|—ef 001 Se||—t Bo||—od Ou|| b ||’
4-2024-4-2024-4-2024-4-2024-4-2024 4-2024-4-2024-4-2024-4-2024-4-2024
0 0
ltem: 5 ltem: 6
Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4 Score:0 || Score:1 || Score:2 || Score:3 || Score: 4
1.0 1.0 ¢
0.8 0.8
~ 0.6 —~ 0.6
o e
& 04 o 04
o jx% A _A e j&k A _.j%\
0.01 % Y| ¥||—F B|— 0.01_ S| w||—t | |—f & |—F
4-2024-4-2024-4-2024-4-2024-4-2024 4-2024-4-2024-4-2024-4-2024-4-2024
0 0
ltem: 7 ltem: 8
Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4 Score:0 || Score:1 || Score:2 || Score: 3 || Score: 4
1.0 1.0 P
0.8 0.8
~ 0.6 ~ 0.6
<3 <3
& 04 Q04
0.2 & 0.2
004 /| B . & % ... — }@‘ ...... 001 W|; - %b ... — & ...... bf|l—f
4-2024-4-2024-4-2024-4-2024-4-20214 4-2024-4-2024-4-2024-4-2024-4-2024
0 0

Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A24. Residual plots of the unidimensional GRM for GEO.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A25. Residual plots of the unidimensional GRM for GRC.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A26. Residual plots of the unidimensional GRM for GRL.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A27. Residual plots of the unidimensional GRM for HRV.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A28. Residual plots of the unidimensional GRM for HUN.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A29. Residual plots of the unidimensional GRM for IRL.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A30. Residual plots of the unidimensional GRM for ISL.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A31. Residual plots of the unidimensional GRM for ISR.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A32. Residual plots of the unidimensional GRM for ITA.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A33. Residual plots of the unidimensional GRM for KAZ.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A34. Residual plots of the unidimensional GRM for LTU.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A35. Residual plots of the unidimensional GRM for LUX.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A36. Residual plots of the unidimensional GRM for LVA.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A37. Residual plots of the unidimensional GRM for MDA.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A38. Residual plots of the unidimensional GRM for MLT.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A39. Residual plots of the unidimensional GRM for NLD.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A40. Residual plots of the unidimensional GRM for NOR.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A41. Residual plots of the unidimensional GRM for POL.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A42. Residual plots of the unidimensional GRM for PRT.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A43. Residual plots of the unidimensional GRM for ROU.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A44. Residual plots of the unidimensional GRM for RUS.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A45. Residual plots of the unidimensional GRM for SRB.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.



IRT AND DTF ANALYSIS OF THE HBSC-SYMPTOM-CHECKLIST 58
Figure A46. Residual plots of the unidimensional GRM for SVK.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A47. Residual plots of the unidimensional GRM for SVN.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A48. Residual plots of the unidimensional GRM for SWE.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A49. Residual plots of the unidimensional GRM for TUR.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,

(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A50. Residual plots of the unidimensional GRM for UKR.
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Notes. Response function and observed proportions with 95% CI. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A51. Item characteristic curves of the unidimensional GRM.
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Notes. Items (1) headache, (2) stomachache, (3) backache, (4) feeling low, (5) irritability/bad
temper, (6) feeling nervous, (7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A52. Test characteristic curves of the unidimensional GRM.
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Notes. The black line represents the test characteristic curve in the respective country whereas
the grey lines indicate the test characteristic curves in the remaining countries.
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Figure A53. Item information functions of the unidimensional GRM.
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Notes. Items (1) headache, (2) stomachache, (3) backache, (4) feeling low, (5) irritability/bad
temper, (6) feeling nervous, (7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure Ab4. Person-item map for the unidimensional GRM (ALB-DNK).
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Notes. The plots show the distribution of the factor scores (above) and the item threshold
parameters (below) estimated by the unidimensional GRM. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A55. Person-item map for the unidimensional GRM (ESP-HUN).
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Notes. The plots show the distribution of the factor scores (above) and the item threshold
parameters (below) estimated by the unidimensional GRM. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A56. Person-item map for the unidimensional GRM (IRL-NOR).
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Notes. The plots show the distribution of the factor scores (above) and the item threshold
parameters (below) estimated by the unidimensional GRM. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A57. Person-item map for the unidimensional GRM (POL-UKR).
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Notes. The plots show the distribution of the factor scores (above) and the item threshold
parameters (below) estimated by the unidimensional GRM. Items (1) headache, (2)
stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous,
(7) difficulties in getting to sleep, (8) feeling dizzy.
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Comparing local dependency between items for the unidimensional and the
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Figure Ab8.
bifactor GRM.
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(1) headache, (2) stomachache, (3) backache, (4) feeling low, (5) irritability/bad temper, (6)

Notes. Values represent standardized residuals between items in terms of Cramer’s V. Items
feeling nervous, (7) difficulties in getting to sleep, (8) feeling dizzy.
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Figure A59. Comparing item fit between the unidimensional and the bifactor GRM.
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Notes. Values represent the item-level RMSEA. The significance test is based on the
generalized S-X2 statistic for polytomous items with adjusted p values based on the
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Model ® Unidimensional GRM & Bifactor GRM

Benjamini-Hochberg (B-H) procedure. Items (1) headache, (2) stomachache, (3) backache,
(4) feeling low, (5) irritability/bad temper, (6) feeling nervous, (7) difficulties in getting to
sleep, (8) feeling dizzy.




IRT AND DTF ANALYSIS OF THE HBSC-SYMPTOM-CHECKLIST 72

Figure A60.
bifactor GRM.

Comparing item discrimination parameters between the unidimensional and the
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Notes. Values represent the item discrimination parameters of the unidimensional GRM and
the marginal item discrimination parameters from the bifactor GRM. Myel_bias represents the
average relative bias across item parameters. Items (1) headache, (2) stomachache, (3)
backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous, (7) difficulties in
getting to sleep, (8) feeling dizzy.
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Figure A61.
bifactor GRM.

Comparing test characteristic curves between the unidimensional and the
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Figure A62.

Comparing factor scores between the unidimensional and the bifactor GRM.
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Notes. Values represent factor score estimates via expected a-posterior (EAP) method. The
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Figure A63. Comparing test information functions between the unidimensional and the
bifactor GRM.
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Notes. Ap represents the change of the empirical marginal reliability between the unidimensional
GRM and the bifactor GRM.
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Figure A64. Approximate (non-)invariant parameters across countries.
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Notes. Results of the alignment analysis; MLR estimator; FIXED approach. Items (1) headache, (2) stomachache, (3) backache, (4) feeling low,
(5) irritability/bad temper, (6) feeling nervous, (7) difficulties in getting to sleep, (8) feeling dizzy.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (ARM as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A66.

Differential test functioning: Reference group: AUT.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (AUT as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A67.

Differential test functioning: Reference group: AZE.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (AZE as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A68.

Differential test functioning: Reference group: BEL_FL.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the

level of the latent variable (BEL_FL as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A69.

Differential test functioning: Reference group: BEL_FR.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the

level of the latent variable (BEL_FR as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A70.

Differential test functioning: Reference group: CAN.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (CAN as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A71.

Differential test functioning: Reference group: CHE.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (CHE as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A72.

Differential test functioning: Reference group: CZE.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (CZE as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A73.

Differential test functioning: Reference group: DEU.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (DEU as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A74.

Differential test functioning: Reference group: DNK.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (DNK as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A75.

Differential test functioning: Reference group: ESP.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (ESP as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A76.

sDRF

Differential test functioning: Reference group: FIN.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (FIN as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A77.

Differential test functioning: Reference group: FRA.
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_4 4 uDRF= 0.68 [0.28:1.09] uDRF= 0.58 [0.34;0.85] uDRF= 043 [0.25;0.67] uDRF= 0.8 [0.53; 1.08] uDRF= 0.69 [0.45;0.96] UDRF= 0.59 [0.44;0.76]
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (FRA as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A78.

Differential test functioning: Reference group: GB_SCT.
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SDRF= 065 [0.28;1.05] SDRF= 004 [-0.30;0.37] SDRF= 098 [ 0.56;1.43] SDRF= =0.03 [-036;0.30] | | sDRF= 0.02 [-031;0.37] SDRF= =0.04 [-0.34;0.24]
-4 4 uDRF= 075 [0.57;1.05] UDRF= 0.18 [0.08; 0.44] UDRF= 098 [0.64;1.43] uDRF= 0.14 [0.06;0.41] uDRF= 0.12 [0.05;0.39] uDRF= 0.17 [0.07;0.35]
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the

level of the latent variable (GB_SCT as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A79. Differential test functioning: Reference group: GB_WLS.
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sDRF=0.37 [0.05;0.69] sDRF= -0.16 [-0.47;0.13] sDRF= 0.83 [0.41;1.27] sDRF= -0.25 [-0.52;0.01] sDRF= -0.22 [-0.46;0.04] sDRF= -0.25 [-0.46;-0.02]
-4 4 uDRF= 0.57 [0.44;0.74] uDRF= 0.24 [0.13;0.47] uDRF= 0.84 [0.51;1.25] uDRF= 0.27 [0.15;0.52] uDRF= 0.22 [0.05;0.46] uDRF= 0.3 [0.19;0.46]
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_4 4 uDRF= 032 [0.19;0.50] UDRF= 025 [0.14;0.47] UDRF= 0.63 [0.37;0.98] uDRF= 0.08 [0.06; 0.36] uDRF= 024 [0.03;0.58] UDRF= 046 [0.26;0.69]
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-4 4 uDRF= 0.08 [0.04;0.44] uDRF= 027 [0.15;0.45] uDRF= 042 [0.25;0.73] uDRF= 0.28 [0.13;0.49] uDRF= 0.27 [0.13;0.46] uDRF= 0.68 [0.49;0.91]
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (GB_WLS as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A80. Differential test functioning: Reference group: GRC.
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-4 4 uDRF= 0.41 [0.24;0.65] uDRF= 0.4 [0.25;0.68] uDRF= 0.67 [0.31;1.13] uDRF= 0.44 [0.27;0.75] uDRF= 0.33 [0.13;0.67] uDRF= 0.45 [0.31;0.69]
CHE CZE DEU DNK ESP FIN
4 4
24
0 LN i
24
sDRF= -0.52 [-0.82;-0.18], sDRF= -0.44 [-0.74;-0.15]| sDRF= =037 [-0.73;-0.02]| | sDRF= -0.45 [-0.84;-0.07] sDRF= 0.02 [-0.35;0.43] sDRF= -0.86 [-1.28;-0.42]
_4 4 uDRF= 0.61 [0.40;0.84] uDRF= 048 [0.27;0.75] uDRF= 0.54 [0.36;0.78] UDRF= 046 [0.22;0.84] uDRF = 0.14 [0.10; 0.46] uDRF= 0.99 [0.72;131]
FRA GB_ENG GB_SCT GB_WLS HRV IRL
4 4
24
0 o~
24
SDRF= -0.72 [-1.02;-0.38] | sDRF= -044 [-0.84;-0.01] [ sDRF= -036 [-0.72;-0.02)] | SDRF= -0.12 [-0.41;0.20] | | SDRF= -0.18 [-0.52;0.18]| | sDRF= =042 [-0.79;-0.01]
-4 <4 uDRF= 0.72 [0.38;1.02] uDRF= 0.45 [0.21;0.84] uDRF= 0.36 [0.16;0.72] uDRF= 0.16 [0.08;0.41] uDRF= 0.18 [0.02;0.52] uDRF= 0.51 [0.31;0.80]
~
=) ISL ISR KAZ LTU LVA MDA
©n
4 4
24
0 N
™ 4 o~ S N—_—
24
sDRF= -0.31 [-0.65;0.03] sDRF= -0.23 [-0.64;0.13] sDRF = 0.45 [0.06;0.82] sDRF= -0.08 [-0.45;0.33] sDRF= -0.36 [-0.75;0.02] sDRF= 0.28 [-0.09;0.67]
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-4 4 uDRF= 0.2 [0.10;0.55] uDRF= 043 [0.27;0.63] uDRF= 0.58 [0.36;0.91] uDRF= 0.14 [0.07;0.44] uDRF= 041 [0.25;0.64] uDRF= 0.8 [0.56;1.08]
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (GRC as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A8L.

Differential test functioning: Reference group: HRV.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (HRV as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A82.

Differential test functioning: Reference group: IRL.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (IRL as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A83.

Differential test functioning: Reference group: ISL.
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-4 4 uDRF= 088 [0.72;1.09] UDRF= 0.12 [0.08;0.41] UDRF= 099 [0.74; 1.37] UDRF= 009 [0.06;0.38] UDRF= 032 [0.15;0.51] UDRF= 0.07 [0.05;0.34]
CHE CZE DEU DNK ESP FIN
4 4
2
0 /\
N
2
SDRF= =014 [-043;0.16] | | SDRF= -0.06 [-031;0.21]| | sDRF= -0.02 [-0.31;0.30]| | sDRF= -0.09 [-0.43;031]| | sDRF= 035 [-0.01;0.70] SDRF= =049 [-0.86;-0.12]
-4 4 uDRE= 0.15 [0.04;0.43] WDRF= 0.11 [0.03;0.32] WDRF= 009 [0.06;0.34] UDRF= 0.15 [0.03; 0.46] UDRF= 052 [0.34;0.74] UDRF= 0.56 [0.28;0.89]
FRA GB_ENG GB_SCT GB_WLS GRC HRV
4 -
2 -
0 TN N
\/ N\ 4
24
SDRF= =037 [-0.66;-0.07] | sDRF= =0.1 [-046;033] | | sDRF= -0.02 [-0.35;032]| | sSDRF= 02 [-0.07;0.47] SDRF= 031 [-0.03;0.65] SDRF= 0.18 [-0.14;0.50]
-4 4 uDRE= 047 [031;0.68] UDRF= 0.17 [0.06;0.48] uDRF= 0.19 [0.07;0.41] uDRF= 032 [0.19;0.50] UDRF= 047 [0.30;0.68] uDRF= 0.5 [0.36; 0.67]
2
=) IRL ISR KAZ LTU LVA MDA
v
4 -
2 -
0 N = .,
\/ g \/
2
SDRF= =0.07 [-0.44;0.28] | | sDRF= 001 [-0.32;032] SDRF= 075 [0.36; 1.16] SDRF= 0.26 [-0.10;0.63] SDRF= -0.04 [-040;0.31][ | SDRF= 0.56 [ 021;0.93]
-4 4 uDRE= 007 [0.02;0.44] UDRF= 0,08 [0.02;0.35] UDRF= 0.86 [0.64; 1.16] UDRF= 039 [0.23;0.63] UDRF= 024 [0.09;0.47] uDRF= 0.76 [0.56; 1.01]
MLT NLD NOR PRT SVK SWE
4 -
2 -
0 N
\/
24
SDRF= 023 [-0.21;0.65] SDRE= 0.15 [-0.19;0.49] SDRF= =013 [-0.50;024] [ | SDRF= 043 [0.12:0.72] SDRF= 028 [-0.06;0.59] SDRF= =03 [-0.65;0.06]
-4 4 uDRF= 033 [0.11;0.66] UDRF= 0.17 [0.08;0.50] WDRF= 0.13 [0.03;0.50] UDRF= 0.6 [0.44;0.81] UDRF= 028 [0.05;0.59] UDRF= 037 [0.15;0.67]
4 2 0 2 4 4 20 2 4 4 20 2 4 420 2 4 4 20 2 4
TUR
4 -
2 -
0 N\
\./
2

4

SDRF= 003 [-0.33;0.35]
uDRF= 066 [0.50;0.83]

4 2 0 2 4

Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (ISL as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A84.

sDRF

Differential test functioning: Reference group: ISR.

ARM AUT AZE BEL Fl BEL Fr CAN
4 4
2 4
o\ N\
S
24
sDRF= 0.43 [0.02;0.81] sDRF= 0.01 [-0.36;0.39] sDRF= 0.82 [0.34;1.33] sDRF= -0.07 [-0.43;0.29] sDRF= -0.1 [-0.43;0.25] sDRF= -0.08 [-0.39;0.22]
-4 4 uDRF= 0.75 [0.60;0.93] uDRF= 0.11 [0.09;0.46] uDRF= 0.86 [0.61;1.33] uDRF= 0.09 [0.07;0.44] uDRF= 0.27 [0.12;0.48] uDRF = 0.08 [0.06;0.39]
CHE CZE DEU DNK ESP FIN
4
24
0 Y
S S
2
sDRF= =0.15 [-0.47;0.17] sDRF= -0.08 [-0.38;0.23] sDRF= -0.02 [-0.35:0.31] sDRF= =0.12 [-0.47;0.25] sDRF= 0.24 [-0.14;0.65] sDRF= -0.42 [-0.80;0.00]
_4 4 uDRF= 02 [0.05;0.48] uDRF= 0.11 [0.05;0.39] uDRF= 0.15 [0.08;0.42] UDRF= 0.13 [0.04;0.47] UDRF= 0.43 [0.27;0.66] uDRF= 0.58 [0.34;0.87]
FRA GB_ENG GB_SCT GB_WLS GRC HRV
4 4
2 4
0 N N
\/ S
24
SDRF= —-044 [-0.75;-0.10] | SDRF= -0.12 [-0.49;0.27]| | sDRF= -0.07 [-0.40;0.26]| | sSDRF= 0.15 [-0.14;0.47) SDRF= 023 [-0.13;0.64] SDRF= 0.08 [-0.27;0.46]
-4 < uDRF= 0.47 [0.28;0.75] uDRF= 0.16 [0.07;0.51] uDRF= 0.14 [0.06;0.41] uDRF= 0.25 [0.14;0.47] uDRF= 0.36 [0.24;0.64] uDRF= 0.42 [0.29;0.59]
IRL ISL KAZ LTU LVA MDA
4 4
2 4
0 _N o A\
~— g
2
sDRF= -0.08 [-0.45;0.29] sDRF= -0.01 [-0.32;0.32] sDRF= 0.62 [0.15;1.03] sDRF= 0.2 [-0.18;0.58] sDRF= =0.1 [-0.49;0.27] sDRF= 0.43 [0.08;0.81]
_4 4 uDRF= 0.12 [0.04;0.45] uDRF= 0.08 [0.02;0.35] uDRF= 0.74 [0.54;1.06] ubDRF= 031 [0.18;0.58] uDRF= 0.18 [0.06;0.50] uDRF= 0.65 [0.48;0.88]
MLT NLD NOR PRT SVK SWE
4 4
24
0 /\\/
-2 4
sDRF= 0.17 [-0.30;0.60] sDRF= 0.13 [-0.23;0.51] sDRF= -0.13 [-0.57;0.27] sDRF= 0.33 [-0.02;0.65] sDRF= 0.27 [-0.09;0.62] sDRF= -0.25 [-0.63;0.09]
-4 4 uDRF= 0.24 [0.07;0.62] uDRF= 0.19 [0.09;0.54] uDRF= 0.15 [0.04;0.57] uDRF= 0.5 [0.35;0.70] uDRF= 0.28 [0.06;0.63] uDRF= 0.41 [0.21;0.68]
4 2 0 2 4 4 20 2 4 4 20 2 4 420 2 4 420 2 4
TUR
44
24
0 N\
A\
2
sDRF= =0.05 [-0.40;0.27]
_4 4 uDRF= 0.58 [0.44;0.76]

4 2 0 2 4

Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (ISR as reference group), SDRF = compensatory differential

functioning statistic with 99% CI.

response functioning statistic with 99% CI, uDRF = non-compensatory differential response
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Figur

e A85.

Differential test functioning: Reference group: KAZ.

ARM AUT AZE BEL Fl BEL Fr CAN
4 -
2 -
0 [~ T~
A\ NS NS NG
24
SDRF= —0.16 [-0.55021] | [ sDRE= -078 [-1.17;-038] | sDRE= 02 [-0.23;0.64] SDRF= —0.88 [-123;-0.53] | sDRF= —081 [-121;-0.42] | sDRF= -083 [-120;-0.46]
4 4 uWDRF= 039 [0.22;0.68] uDRF= 0.81 [0.55;1.17] uDRF= 0.2 [0.03;0.64] uDRF= 0.9 [0.64;1.23] uDRF= 0.81 [0.48;121] uDRF= 0.89 [0.67; 1.20]
CHE CZE DEU DNK ESP FIN
44
)]
2 \/
SDRF= -0.99 [-134;-0.63] | sDRF= -095 [-1.31:-0.60] | SDRF= -0388 [-127:-0.51] | sSDRF= -0.88 [-124;-049] | SDRF= -042 [-0.77:-0.07] | sDRF= -127 [-1.68;-0.85}
4 4 uDRF= 1.06 [0.78;135] uDRF= 0.98 [0.70;132] uDRF= 0.95 [0.72;128] uDRF= 0.9 [0.58; 1.24] uDRF= 042 [0.15;0.77] uDRF= 139 [1.09; 1.74]
FRA GB_ENG GB_SCT GB_WLS GRC HRV
4 -
2 -
0 i T -
2
SDRF= —-1.18 [-155;-0.76] | sDRF= -087 [-125;-0.48] | sDRF= =079 [-1.17:-041] | sDRF= 0.6 [-0.97:-021] | | SDRF= -045 [-0.82:-0.06] | SDRF= -0.58 [-0.91;-0.22]}
_4 4 uWDRF= 118 [0.78; 1.55] uDRF= 091 [0.59; 126] uDRF= 081 [0.52;1.17] WDRF= 0.63 [0.37;0.98] UDRF= 0.48 [0.20;0.83] uDRF= 0,59 [0.28;091]
o
=) IRL ISL ISR LTU LVA MDA
v
4 -
2 -
0 - o .-l e~ s
T~ T~ ~Y ~ N
24
SDRF= —0.87 [-124;-0.50]| [ sDRF= —0.75 [-1.16;-0.36] | sDRF= —0.62 [-1.03;-0.15] | sDRF= —0.5 [-0.89;-0.12] | | sDRF= =077 [-1.18;-0.35] | sDRF= —021 [-0.60;020]
4 4 uDRF= 093 [0.67;126] uDRF= 0.86 [0.64;1.16] uDRF= 0.74 [0.54;1.06] uDRF= 0.54 [0.24;0.89] uDRF= 0.78 [0.45; 1.17] uDRF= 021 [0.03;0.59]
MLT NLD NOR PRT SVK SWE
4 -
2 -
0 o .- T~ A . N
2
SDRF= -048 [-094;-0.04] | sDRF= -0.68 [-1.05;-032] | sDRF= -095 [-1.30;-0.58] | sDRF= -0.37 [-0.72;-0.03] | sDRF= -0.57 [-0.95:-020] | SDRF= -1.08 [-1.50;-0.65}
_4 4 uDRF= 0.52 [0.26;094] uDRF= 0.75 [0.55; 1.05] uDRF= 0.99 [0.69; 131] uDRF= 038 [0.10;0.71] uDRF= 0.69 [0.49;0.97] uDRF= 122 [0.96;155]
4 2 0 2 4 -4 20 2 4 420 2 4 420 2 4 -4 20 2 4
TUR
4 -
2 -
0 \//\
24
SDRF= —-0.66 [-1.11;-021]
4 4 uDRE= 0.69 [034;1.10]
4 2 0 2 4
0

Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (KAZ as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.



IRT AND DTF ANALYSIS OF THE HBSC-SYMPTOM-CHECKLIST

98

Figure A86.

Differential test functioning: Reference group: LTU.

ARM AUT AZE BEL Fl BEL Fr CAN
4
2
01—\ SN\
2
sDRF= 037 [0.01;0.74] sDRF= -0.26 [-0.63;0.09] sDRF= 0.69 [0.24;1.11] sDRF= -0.33 [-0.70; 0.02] sDRF= -0.26 [-0.63;0.11] sDRF= -0.33 [-0.63;-0.01]
_4 4 uDRF= 0.52 [0.34;0.76] uDRF= 033 [0.20;0.63] uDRF= 0.71 [0.36; 1.11] uDRF= 036 [0.21;0.70] uDRF= 026 [0.09;0.63] uDRF= 038 [0.23;0.63]
CHE CZE DEU DNK ESP FIN
44
2
0 N Vi NS
2
SDRF= -0.45 [-0.76;-0.10]| | SDRF= =037 [-0.70;-0.04] | SDRF= =033 [-0.69;0.04]| | SDRF= -0.38 [-0.78;0.01]| | sDRF= 0.09 [-0.26;0.46] SDRF= -0.81 [-121;-0.37]
-4 4 uDRF= 052 [0.30;0.78] uDRF= 039 [0.19;0.70] uDRF= 046 [0.29;0.71] UDRF= 038 [0.14;0.78] UDRF= 0.17 [0.09;0.47] uDRF= 091 [0.64;1.26]
FRA GB_ENG GB_SCT GB_WLS GRC HRV
4
2
0
224
SDRF= —-0.62 [-0.97;-0.28] | sDRF= =037 [-0.77:0.04] | | sDRF= =029 [-0.64;0.05]| | sDRF= -0.06 [-0.35;0.27]| | SDRF= 0.08 [-0.33;0.45] SDRF= =-0.08 [-0.42;0.31]
_4 - uDRF= 0.62 [0.28;0.97] uDRF= 0.38 [0.11;0.77] uDRF= 0.29 [0.09;0.64] uDRF=0.08 [0.06;0.36] uDRF= 0.1 [0.03;0.45] uDRF= 0.16 [0.04;0.44]
~
@) IRL ISL ISR KAZ LVA MDA
)
4
2
0 PN N
~— N—  e— N ——
2
sDRF= -0.37 [-0.76;0.02] sDRF= -0.26 [-0.63;0.10] sDRF= -0.2 [-0.58;0.18] sDRF= 0.5 [0.12;0.89] sDRF= -0.29 [-0.69;0.11] sDRF= 0.34 [-0.03;0.71]
_4 - uDRE= 0.43 [0.22;0.76] uDRF= 039 [0.23;0.63] uDRF= 031 [0.18;0.58] uDRF= 0.54 [0.24;0.89] uDRF= 029 [0.09;0.69] uDRF= 0.41 [0.18;0.74]
MLT NLD NOR PRT SVK SWE
4
24
0 N VaN
T S~— B
24
sDRF= 0.01 [-0.50;0.46] SDRF= -0.16 [-0.50;0.21]| | SDRF= -045 [-0.84;-0.07]] | SDRF= 0.17 [-0.20;0.52] sDRF= 0 [-0.37;0.38] SDRF= -0.58 [-0.99;-0.21]
_4 4 uDRF= 0.13 [0.07;0.53] uDRF= 035 [0.20;0.55] uDRF= 0.51 [0.29;0.84] uDRF= 022 [0.08;0.52] uDRF= 033 [0.18;0.56] uDRF= 0.73 [0.51;1.01]
4 2 0 2 4 4 2 0 2 4 4 2 0 2 4 4 2 0 2 4 4 2 0 2 4
TUR
4 4
2
0 TN
N
2
SDRF= -0.16 [-0.53;0.23]
_4 4 uDRE= 037 [0.19;0.64]
4 2 0 2 4
0

Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (LTU as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A87.

ARM AUT AZE BEL Fl BEL Fr CAN
4 -
2 -
01—\ e
24
SDRF= 0.63 [024:1.03] | | sDRF= 006 [-032;045] | | sDRF= 096 [050;1.41] | | sDRF= -0.02 [-036;0.35]| | sSDRF= 0.02 [-0.38;043] | | sDRF= =0.02 [-0.32;030]
_4 4 wRF= 071 [0.51;103] uDRF= 022 [0.09;0.51] uDRF= 0.96 [0.59; 1.41] WDRF= 0.17 [0.07;0.43] uDRF= 0.1 [0.04;0.44] uDRF= 021 [0.08;0.40]
CHE CZE DEU DNK ESP FIN
44
)]
0 \//\
24
SDRF= -0.13 [-044;021]| | SDRF= -0.06 [-0.36;025]| | sDRF= =001 [-0.39:035]| | sDRF= -0.07 [-044;0.33]| | SDRF= 037 [0.02;0.74] | | sDRF= -047 [-0.87;-0.05}
4 4 uDRF= 029 [0.12;051] uDRF= 0.14 [0.04;038] uDRF= 03 [0.14;0.52] uDRF= 0.12 [0.03;0.45] uDRF= 039 [0.15;0.73] uDRF= 0.68 [0.45;0.97]
FRA GB_ENG GB_SCT GB_WLS GRC HRV
4 -
2 -
0
2
SDRF= -034 [0.67;0.02] | | sDRF= -006 [-0.45:034]| | sDRF= 001 [-037:036] | | sDRF= 024 [0.06;0.59] | | sSDRF= 036 [-0.02;0.75] | | sDRF= 02 [-0.17;0.57]
_4 4 uWDRF= 034 [0.09;0.67] UDRF= 0.13 [0.04;0.48] uDRF= 0.04 [0.02;0.39] WDRF= 024 [0.03;0.58] uDRF= 036 [0.14;0.75] uDRF= 029 [0.15;0.57]
o
A IRL ISL ISR KAZ LTU MDA
v
4 -
2 -
0 e N\
24
SDRF= —0.05 [-0.44;038] | | sDRF= 0.04 [-031;040] | [ sDRF= 0.1 [-0.27;0.49] SDRF= 077 [035;1.18] | | sDRF= 029 [-0.11;0.69] | | sDRF= 0.62 [0.26;1.00]
4 4 uDRF= 023 [0.08;049] uDRF= 024 [0.09;047] uDRF= 0.18 [0.06;0.50] uDRF= 0.78 [0.45;1.17] uDRF= 029 [0.09;0.69] uDRF= 0.65 [0.40; 1.00]
MLT NLD NOR PRT SVK SWE
4 -
2 -
0 - -
—~—
2
SDRF= 0.3 [-0.18;0.75] SDRF= 0.5 [-024;0.51] | | sDRF= -0.13 [-0.50;028]| | sDRF= 0.45 [0.10;0.81] | | sDRF= 031 [0.04;0.68] | | sSDRF= -0.26 [-0.660.13]
-4 4 uDRF= 03 [0.03;0.75] uDRF= 029 [0.10;0.58] uDRF= 028 [0.10;0.53] uDRF= 047 [0.23;0.81] uDRF= 035 [0.10;0.68] uDRF= 053 [0.33;0.77]
4 2 0 2 4 -4 20 2 4 420 2 4 420 2 4 -4 20 2 4
TUR
4 4
2 -
0 /\v/\
24
SDRF= 0.1 [-0.31;0.50]
4 4 uDRE= 0.43 [030;0.64]

Differential test functioning: Reference group: LVA.

4 2 0 2 4

¢

Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (LVVA as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A88.

Differential test functioning: Reference group: MDA.

ARM AUT AZE BEL Fl BEL Fr CAN
4 4
24
0 [~ Y S PN .
N o~~~ TN N
2
sDRF= -0.01 [-0.39;0.39] sDRF= -0.58 [-0.93;-0.21]] | sDRF= 0.44 [-0.01;0.86] sDRF= -0.7 [-1.02;-0.37] sDRF= -0.62 [-0.97;-0.29] | sDRF= =0.63 [-0.91;-0.35]
-4 <4 uDRF= 0.34 [0.21;0.63] uDRF = 0.68 [0.46;0.96] ubDRF = 0.44 [0.08;0.85] uDRF= 0.75 [0.53;1.03] uDRF= 0.62 [0.33;0.97] ubDRF = 0.75 [0.56;0.96]
CHE CZE DEU DNK ESP FIN
4 4
24
0 Van N / a N T . /
N\S NS N NS NS
24
sDRF= -0.81 [-1.10;-0.48] | sDRF= =0.75 [-1.05;-0.46]] | sSDRF= =-0.68 [-1.03;-0.36]] | SDRF= =0.74 [-1.12;-0.36] [ sDRF= =-0.25 [-0.62;0.10] sDRF= =115 [-1.53;-0.72]
_4 4 uDRF= 093 [0.72; 1.17] uDRF= 0.82 [0.59; 1.08] uDRF= 082 [0.62; 1.10] uDRF= 0.79 [0.50; 1.12] UDRF= 0.26 [0.08;0.62] uDRF= 1.33 [1.04;1.63]
FRA GB_ENG GB_SCT GB_WLS GRC HRV
4 4
24
0 A yan N VN
T~ TN oo~ D
224
SDRF= —-101 [-1.31;-0.72] | sDRF= =072 [-1.10;-032]| | sDRF= -0.62 [-0.96;-0.27)] | SDRF= -0.38 [-0.67;-0.08] | SDRF= -0.28 [-0.67;0.09]| | sDRF= -0.45 [-0.83;-0.06]
-4 4 uDRF= 1.01 [0.72;1.31] uDRF= 0.8 [0.52;1.12] uDRF = 0.68 [0.44;0.97] uDRF= 0.46 [0.26;0.69] uDRF = 0.34 [0.13;0.68] uDRF= 0.47 [0.17;0.83]
o
A IRL ISL ISR KAZ LTU LVA
w2
4 4
24
0 V. N N " am—
~7 ~ ~7 ~F
24
sDRF= -0.7 [-1.06;-0.33] sDRF= -0.56 [-0.93;-0.21]f | sDRF= -043 [-0.81;-0.08] | sDRF= 0.21 [-0.20;0.60] sDRF= -0.34 [-0.71;0.03] sDRF= -0.62 [-1.00;-0.26]]
_4 4 uDRF= 0.83 [0.59; 1.11] uDRF= 0.76 [0.56; 1.01] uDRF= 0.65 [0.48;0.88] uDRF= 021 [0.03;0.59] uDRF= 041 [0.18;0.74] uDRF= 0.65 [0.40; 1.00]
MLT NLD NOR PRT SVK SWE
4
24
24
sDRF= -0.29 [-0.78;0.17] sDRF= -048 [-0.83;-0.16]| | sDRF= -0.79 [-1.17;-0.43]] | sSDRF= =0.18 [-0.50;0.14] sDRF= =0.34 [-0.69;0.00] sDRF= -0.91 [-1.29;-0.51]
-4 - uDRF= 0.42 [0.19;0.79] uDRF= 0.64 [0.43;0.90] uDRF= 0.89 [0.63;1.21] uDRF= 0.2 [0.04;0.49] uDRF= 0.59 [0.41;0.81] uDRF = 1.14 [0.89;1.40]
4 20 2 4 420 2 4 420 2 4 4202 4 420 2 4
TUR
4
2 -
0 7~
4
24

4

SDRF= - 0.5 [-0.88;-0.12]
uDRF= 0.5 [0.28;0.90]

4 2 0 2 4

Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (MDA as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A89.

sDRF

Differential test functioning: Reference group: MLT.

ARM AUT AZE BEL Fl BEL Fr CAN
44
24
0 N\ o= /\
N
24
sDRF= 0.29 [-0.18;0.77] sDRF= -0.22 [-0.66;0.24] sDRF= 0.67 [0.19;1.18] sDRF= -0.31 [-0.74;0.11] sDRF= -0.31 [-0.77;0.20] sDRF= -0.31 [-0.67;0.08]
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (MLT as reference group), SDRF = compensatory differential

functioning statistic with 99% CI.

response functioning statistic with 99% CI, uDRF = non-compensatory differential response
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Figure A90.

Differential test functioning: Reference group: NLD.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (NLD as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A91.

Differential test functioning: Reference group: NOR.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (NOR as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A92.

Differential test functioning: Reference group: PRT.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (PRT as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.



IRT AND DTF ANALYSIS OF THE HBSC-SYMPTOM-CHECKLIST

105

Figure A93.

Differential test functioning: Reference group: SVK.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (SVK as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response
functioning statistic with 99% CI.
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Figure A94.

sDRF

Differential test functioning: Reference group: SWE.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (SWE as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A95.

Differential test functioning: Reference group: TUR.
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Notes. The curves show differences in expected test scores (with 99% CI) dependent on the
level of the latent variable (TUR as reference group), SDRF = compensatory differential
response functioning statistic with 99% CI, uDRF = non-compensatory differential response

functioning statistic with 99% CI.
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Figure A96. Heatmap of sSDRF and uDRF.
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Notes. SDRF = compensatory differential response functioning statistic with 99% CI, uDRF =
non-compensatory differential response functioning statistic with 99% CI. sDRF coefficients
are above the diagonal, uDRF coefficients are below the diagonal.
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Figure A97. Scatterplot with factor scores and manifest sum scores.
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Notes. Factor scores were estimates via expected a-posterior (EAP) method. The regression
equation and correlation coefficient are shown.
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Figure A98. Means of manifest sum scores and factor scores.
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IRT AND DTF ANALYSIS OF THE HBSC-SYMPTOM-CHECKLIST

111

Figure A99.
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Figure A100. Item and test information functions of the alignment model.
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Notes. p represents the empirical marginal reliability. Items (1) headache, (2) stomachache, (3)
backache, (4) feeling low, (5) irritability/bad temper, (6) feeling nervous, (7) difficulties in
getting to sleep, (8) feeling dizzy.




