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• Barriers to comparability
─Content
─ Scale
─Reporter 

Harmonisation 



• Content
─Old School, 3 psychologists 
─Which items tap into the same symptom?
─ Interrater reliability 

Harmonisation 



Harmonisation

General Health Questionnaire (28-
item) (GHQ-28) Malaise Inventory (9 item)

Tense

Rater 1 16. Felt constantly under strain
7. Are you constantly keyed 
up and jittery?

Rater 2 16. Felt constantly under strain
7. Are you constantly keyed 
up and jittery?

Agreement
Irritability

Rater 1
18. Been getting edgy and bad-
temptered (possibly…)

6. Are you easily upset or 
irritated? (somewhat weak 
item)

Rater 2
18. Been getting edgy and bad-
temptered

6. Are you easily upset or 
irritated?

Agreement
Low Mood

Rater 1
17. Been able to enjoy your normal 
day-to-day activities 

2. Do you often feel 
miserable or depressed?

Rater 2
3. Been feeling run down and out of 
sorts

2. Do you often feel 
miserable or depressed?

Agreement



Harmonisation
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Low Mood
Fatigue

Tense/stressed
Sleep problems

Worry
General anxiety

Irritability
Panic

Hopelessness
Loss of interest

Concentration problems
Impairment/functionality 

Appetite disturbance 
Health Anxiety/perceived poor health

Restlessness 
Social phobia 

Cognitive impairment - Indecision
Somatic complaints 

Wothlessness/self-esteem
Motivation

Suicidal ideation 



Measurement properties: 
Aims
• Explore and document measurement properties of 

scales in original format
• Examine comparability of scales administered in 

different sweeps/cohorts 
• Explore and document measurement properties of 

harmonised scales
• Examine comparability of harmonised scales 



Measurement properties

• Identical items/scales within and between cohorts
 Do cohort members interpret mental health questions in the same 

way as they age?

 Are there generational differences in the interpretation of items?
 Are there within (age) and/or between (generational change) 

differences in reliability/precision?

• Harmonised items within and between cohorts
 As above 
 How do the harmonised items compare to the overall scales? Are 

they capturing a similar construct?



Measurement properties
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Reliability/precision: Scale Information Function

Fisher information

Level of the latent trait 
(SD) 
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Results – Comparisons across waves and cohorts 

NCDS BCS

Age 23 Malaise Inventory (24 
items)

Age 26 Malaise Inventory  (24 
items)

Age 30 Malaise Inventory  (24 
items)

Age 33 Malaise Inventory  (24 
items)

Age 34 Malaise (9 items)

Age 42 Malaise Inventory  (24 
items) Malaise (9 items)

Age 46 Malaise (9 items)

Age 50 Malaise Inventory (9 item)



Results – Comparisons across waves and cohorts 

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0

Low 
moo

d

Ten
sion

Psycholo
gical 

Distress

λ1

Fati
gue

Pani
c

λ2 λ3 λ4

τ1 τ2 τ3 τ4

ε
1

ε
2

ε
3

ε
4

1
*

0



Results – Comparisons across waves and cohorts 

Goodness of fit criteria
Chi-square (d.f.) RMSEA CFI TLI ΔRMSE

A
ΔCFI ΔTLI

NCDS 23, 33, 42, 50 Configural 1500.483 (216) 0.033 (0.031 to 
0.034

0.988 0.984

Scalar 2482.448 (265) 0.039 (0.037 to 
0.040)

0.979 0.977 0.006 0.009 0.007

BCS70 26, 30, 34, 42 Configural 1686.303 (216) 0.038 (0.036 to 
0.039)

0.985 0.980

Scalar 2127.081 (265) 0.038 (0.037 to 
0.040)

0.981 0.979 0.003 0.004 0.001

NCDS & BCS70 Configural 2354.305 (324) 0.035 (0.033 to 
0.036)

0.986 0.981

Scalar 3775.376 (401) 0.040 (0.039 to 
0.041)

0.976 0.974 0.005 0.010 0.007

(Ploubidis, McElroy & Moreira, manuscript accepted)



Results – Comparison across waves 

(Ploubidis, McElroy & Moreira, manuscript accepted)



Results – Comparison across waves 

(Ploubidis, McElroy & Moreira, manuscript accepted)



Results – Comparisons across waves and cohorts 
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Scale Information Functions for Mental Health Measures in NCDS
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Harmonisation
NSHD NCDS BCS70

Age 36 
Present State Examination 
(selected items)

Age 42 Malaise Inventory  (24 items) Malaise (9 items)
General Health Questionnaire (12-
item) (GHQ-12)

Age 43
Psychiatric Symptom Frequency 
Scale (18 items)

Age 46 Malaise (9 items)
SF-36 (10 items)
CES-D scale (Center for 
Epidemiologic Studies 
Depression) (10 items)

Age 50 Malaise Inventory (9 item)
SF36

Age 53 General Health Questionnaire
Age 60-64 General Health Questionnaire

Age 69 General Health Questionnaire



Harmonisation

General Health Questionnaire (28-
item) (GHQ-28)

Psychiatric Symptom Frequency Scale 
(18 items)

Present State Examination (selected 
items)

Malaise Inventory (9 
item)

Low Mood
17. Been able to enjoy your normal day-
to-day activities 

2. have you been in low spirits or felt 
miserable

20.Do you keep reasonably cheerful or 
have you been very depressed or low 
spirited recently? Have you cried at all? 
(Rate depressed mood)

2. Do you often feel 
miserable or depressed?

Fatigue 2. Been feeling in need of a good tonic
14. have there been days when you tired 
out very easily?

3.Have you been exhausted and worn 
out during the day or evening even 
when you haven’t been working very 
hard? (rate tiredness/exhaustion) 
(slightly doubtful about this one)

1. Do you feel tired most 
of the time?

Tension 16. Felt constantly under strain
1. have you felt on edge of keyed up or 
mentally tense

7.Do you often feel on edge, or keyed 
up, or mentally tense or strained? (rate 
nervous tension)

7. Are you constantly 
keyed up and jittery?

Panic
19. Been getting scared or panicky for 
no good reason

8. have you been in situations when you 
felt shaky or sweaty or your heart 
pounded or you could not get your 
breath?

11.Have you had times when you felt 
shaky or you heart pounded or you felt 
sweaty and you simply had to do 
something about it? (rate panic attacks)

9. Does your heart often 
race like mad?



Results – Harmonised items across waves and cohorts 
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Results – Harmonised items across waves and cohorts 

Goodness of fit criteria
Chi-square 

(d.f.)
RMSEA CFI TLI ΔRMS

EA
ΔCFI ΔTLI

Model Configural 256.591 (18) 0.042 0.994 0.983
Metric 383.003 (42) 0.033 0.992 0.990 0.009 0.002 0.007
Scalar 4576.551 (66) 0.095 0.896 0.915 0.053 0.098 0.068
Partial Scalar 1835.781 (58) 0.064 0.959 0.962 0.022 0.035 0.021
Partial Scalar 2 775.514 (50) 0.044 0.983 0.982 0.002 0.011 0.001



Measurement properties
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Teachers vs Mothers





Summary
• Potential sources of bias such as age effects, survey 

design, period effects, or cohort specific effects do 
not influence the way participants interpret and 
respond to mental health items 

• Harmonised items are broadly representative of the 
scales  they were derived from (capture the same 
construct)

• Teachers provide more reliable/precise reports on 
child mental health. 



Outputs 



Outputs 

(Gondek et al., under review)

(Ploubidis et al., accepted, in press)

(McElroy et al., in prep)

(Villadsen et al., in prep)
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0.83787

1.9967

2.43076
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1.57309

0.94674

2.46001
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2.84241

1.79383

1.10686

3.04888

3.21176

2.65792

3.41015

2.07316

1.33077

3.73291

3.70304

3.20985

4.08022

2.41616

1.62902

4.46386

4.26086

3.84464

4.88182

2.82421

2.00887

5.19694

4.88238

4.57277

5.84052

3.29372

2.47441

5.91323

5.56655

5.41155

6.94612

3.81627

3.02806

6.62969

6.32016

6.36811

8.12715

4.3821

3.6738

7.38945

7.16003

7.41453

9.25241

4.9883

4.42143

8.23156

8.09782

8.46223

10.15618

5.64783

5.28536

9.14125

9.09625

9.34729

10.66927

6.38541

6.25837

9.99698

10.01447

9.85071

10.65329

7.20016
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10.60272

9.77622

10.04903
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10.60136

9.06011

8.92278

8.55419
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6.35925

5.9287

8.01867

6.43657

7.14779

7.13801

4.92709

4.52911

6.93773

5.0302

5.64463

5.68266

3.72248

3.39262

4.46685

2.80989

2.54887



NCDSWomen23SIF

		TrainNCDSWomen23		Women23		TraitNCDSWomen33		Women33		TraitNCDSWomen42		Women42		TraitNCDSMen23		Men23		TraitNCDSMen33		Men33		TraitMenNCDS42		Men42

						-2.43502		1.04741						-3

		-1.40781		1.71649		-2.23948		1.04848		-1.45364		1.54104		-2.8		1.00078		-3.99649		0.66765		-2.37419		1.10341

		-1.25453		1.72825		-2.04395		1.05046		-1.29151		1.5538		-2.6		1.00152		-3.75171		0.66771		-2.18352		1.10525

		-1.10125		1.7483		-1.84841		1.05414		-1.12937		1.57463		-2.4		1.00289		-3.50694		0.66783		-1.99284		1.10804

		-0.94797		1.78123		-1.65288		1.06089		-0.96724		1.60803		-2.2		1.00535		-3.26216		0.66809		-1.80217		1.11226

		-0.79469		1.83327		-1.45735		1.07317		-0.80511		1.66026		-2		1.00963		-3.01738		0.66862		-1.6115		1.1187

		-0.64141		1.91233		-1.26181		1.09499		-0.64298		1.73951		-1.8		1.01687		-2.7726		0.66971		-1.42083		1.12876

		-0.48813		2.02769		-1.06628		1.13271		-0.48084		1.8556		-1.6		1.02875		-2.52783		0.67185		-1.23016		1.14506

		-0.33485		2.18925		-0.87074		1.19557		-0.31871		2.01917		-1.4		1.04769		-2.28305		0.67603		-1.03949		1.17254

		-0.18157		2.40627		-0.67521		1.2959		-0.15658		2.24041		-1.2		1.07702		-2.03827		0.68394		-0.84882		1.22003
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