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TABLE 1. Summary of PedsQL HRQoL instrument items and domains.
	Domain
	Item
	Response options

	Header question for instrument: 
	“In the past one month how often would you say this child has had a problem with…”
	1 Never
2 Almost never
3 Sometimes
4 Often
5 Almost always

	Physical functioning (8 items)
	1. Walking more than one block

	
	2. Running

	
	3. Participating in sports activity or exercise

	
	4. Lifting something heavy

	
	5. Taking a bath or shower by him/herself

	
	6. Doing chores like picking up his/her toys

	
	7. Having hurts or aches

	
	8. Having a low energy level / tired

	Emotional functioning (5 items)
	9. Feeling afraid or scared

	
	10. Feeling sad or blue

	
	11. Feeling angry

	
	12. Trouble sleeping

	
	13. Worrying about what will happen to him/her

	Social functioning (5 items)
	14. Getting along with other children

	
	15. Other children not wanting to be his/her friend

	
	16. Getting teased by other children

	
	17. Not being able to do things that other children his/her age can do

	
	18. Keeping up when playing with other children

	School functioning (5 items)
	19. Paying attention in class

	
	20. Forgetting things

	
	21. Keeping up with school activities

	
	22. Missing school because of not feeling well

	
	23. Missing school to go to the doctor or hospital



NOTE: This item list reflects the PedsQL parent-report version for children aged 8-12 years. The PedsQL has different age-appropriate versions available by parent-report for ages 2-4, 5-7, 8-12 and 13-18. There are minor variations in wording on some items according to age. 
TABLE 2. Full details of variables included in study 
	Construct
	Data relate to:      
(NB: this is not the respondent)
	Description

	
	SC
	P1
	P2
	H
	

	Child age
	X
	
	
	
	Recorded at each wave based on the child’s birth date.

	Child sex
	X
	
	
	
	Reported by Parent 1 at Wave 1, and this value was continued to other waves. Coded as 0 = ‘male’ and 1 = ‘female’.

	Language other than English (LOTE)
	X
	
	
	
	Measured as the main language spoken by the child at home. Dichotomised and coded as 0 = ‘English’; 1 = ‘Language other than English (LOTE)’.

	Health-related quality of life (HRQoL)
	X
	
	
	
	At each wave, children’s health-related quality of life (HRQoL) was measured using the Pediatric Quality of Life Inventory (PedsQL), a 23-item generic measure of HRQoL comprising four domains: physical; emotional; social; and school functioning.3 The PedsQL is feasible, valid and reliable in general population research.3 Parent 1 rated their child’s functioning over the last month on a scale from 1 ‘never a problem’ to 5 ‘almost always a problem’. Items were reverse scored and linearly transformed to a 0–100 scale such that higher scores represent better HRQoL. A total score was calculated as the sum of each item divided by the number of items answered at each time point, provided less than half of the items were missing.3 A 4.5 point change in the PedsQL total score is considered a clinically meaningful difference using the parent proxy-report form.3

	Mental health problem
	X
	
	
	
	Children’s mental health symptoms were measured using the Strengths and Difficulties Questionnaire (SDQ), a widely used screening instrument for assessing behavioural and emotional problems in children,4 with five subscales: emotional, peer, behavioural and hyperactivity problems and prosocial behaviours. Parent 1 rated their child’s behaviour over the past 6 months on a scale from 0 ‘Not True’ to 2 ‘Certainly True’. The measure has moderate to strong internal reliability and adequate validity in community samples of Australian children.5,6 Higher scores reflect greater symptoms/problems. Based on Australian norms,6 a total score of 13-16 (out of 40) indicates ‘borderline/query’ symptoms, and scores ≥17 indicate ‘abnormal/of concern’ mental health symptoms. 

	Physical health problem
	X
	
	
	
	Parent 1 reported whether their child had any ‘ongoing condition(s)’; defined in LSAC as conditions that exist for some period of time – weeks, months or years – or re-occur regularly; they do not have to be diagnosed by a doctor. Conditions included here were: asthma; hearing; vision; recurrent pain (abdominal, headaches, chest, back or other parts of the body); bone, joint or muscle problems; diabetes; epilepsy/seizures; chronic fatigue; and/or congenital heart condition.
Additionally, the child’s height and weight were recorded, and BMI calculated. Children were counted as having a physical health problem if their weight status was overweight or obese based on the BMI threshold relevant for their age (see Cole et al.7).

	Parent sex
	
	X
	X
	
	Parent 1 and Parent 2 self-reported their sex at Wave 1 and this value was continued to other waves. Coded as 0 = ‘male’ and 1 = ‘female’.

	Parent education
	
	X
	X
	
	Measured as Parent 1 and Parent 2 self-reported completion of university level higher education, including postgraduate degree; graduate diploma / certificate; bachelor degree; advanced diploma / diploma. Binary variable coded as 0 = ‘no’ (if both parents had not completed higher education); and 1 = ‘yes’ (if at least one parent had completed higher education). If the child had only one parent in the household, this variable reflects the responses for Parent 1 only.

	Parent mental illness
	
	X
	X
	
	Measured for both Parent 1 and Parent 2 using the Kessler 6 screening scale;8 a six item, validated screening scale that asks “In the past four weeks, about how often did you feel… nervous”, “hopeless”, “restless or fidgety”, “that everything was an effort”, “so sad that nothing could cheer you up”, and “worthless”, scored from 1 ‘all the time’ to 5 ‘none of the time’. Scores were reverse coded such that higher scores reflect greater problems. Total scores were dichotomised in line with the recommended clinical cut-points of 0 = ‘Score of 6-18, No probable serious mental illness’; 1 = ‘Score of ≥19, Probable serious mental illness’. In the current study, ‘parent mental illness’ was indicated if at least one parent screened positive for mental health problems. If the child had only one parent in the household, this variable reflects the responses for Parent 1 only.

	Maladaptive parenting
	
	X
	X
	
	[bookmark: _Hlk90023336]In line with previous research,10,11 we used a composite measure to indicate maladaptive parenting, combining low warmth and high hostility in parenting behaviours. Parental warmth was measured as the mean of six items, e.g. “How often do you express affection by hugging, kissing and holding this child”. Parental hostility was measured as the mean of six items, e.g. “How often do you tell this child that he/she is bad or not as good as others”. Both were rated on a 5-point scale from 1 ‘never/almost never’ to 5 ‘all the time’, such that higher scores represent higher levels of parenting warmth and hostility. Mean scores were divided into quintiles, and maladaptive parenting was indicated if at least one parent scored in the highest quintile for hostility AND the lowest quintile for warmth. If the child had only one parent in the household, this variable reflects the responses for Parent 1 only.

	Argumentative relationship
	
	X
	X
	
	An argumentative parent relationship was measured as the mean of four items, completed separately  by Parent 1 and Parent 2. Parents responded to the questions: How often… “do you and your partner disagree about basic child-rearing issues?”; “is your conversation awkward or stressful?”; “do you argue?”; “is there anger or hostility between you?”, with responses rated from 1 ‘never’ to 5 ‘always’.  The mean score was taken for each Parent, and argumentative relationship was indicated (coded as ‘1’) if  the mean score from either Parent was ≥3 (i.e. at least ‘sometimes’. This cut point was chosen to select only the more severe end based on the histogram of responses. This variable was coded s ‘0’ when both Parents’ mean score was <3. Single parents were rated as ‘0’ due to not being in a relationship with someone living in the household.

	Violence in relationship
	
	X
	X
	
	Violence in the parents’ relationship was measured with a single item, completed separately  by Parent 1 and Parent 2. Parents responded to the question: “How often do you have arguments with your partner that end up with people pushing, hitting, kicking or shoving?", with responses rated from 1 ‘never’ to 5 ‘always’.  The reported score was taken for each Parent, and violence in the relationship was indicated (coded as ‘1’) if  the score from either Parent was ≥2 (i.e. at least ‘rarely’). This cut point was chosen to select only the more severe end based on the histogram of responses. This variable was coded s ‘0’ when both Parents’ scores were ‘1’ (never). Single parents were rated as ‘0’ due to not being in a relationship with someone living in the household.

	Number of siblings
	
	
	
	X
	Parent 1 reported at each Wave the total number of children in the household (other than the study child). Dichotomised and coded as 0 = ‘0 or 1 sibling(s)’; 1 = ‘2 or more siblings’.

	Annual household income
	
	
	
	X
	Parents reported household income at each wave as the combined income of all adults in the household. Where possible, missing income values were imputed by the LSAC team; the imputation methods employed are described in detail elsewhere.15 Values were categorised based on the 2021 Australian Taxation Office income brackets, and coded as 1 = ‘$0-$18,200’; 2 = ‘$18,201-$45,000’; 3 = ‘$45,001-$120,000’; 4 = ‘$120,001-$180,000’; 5 = ‘$180,001 and over’. 

	Socioeconomic status
	
	
	
	X
	Socioeconomic status was estimated using the Socio-Economic Index for Areas (SEIFA) score, specifically, the Index of Relative Socio-Economic Advantage and Disadvantage (IRSAD).16 This score is assigned for every Australian postcode based on census data reflecting the economic and social conditions of people and households within an area. It is designed to have a national mean of 1,000 and SD of 100, where a lower score represents greater disadvantage and a higher score represents greater advantage. SEIFA IRSAD scores were classified into quintiles for use in analyses. 

	Rurality 
	
	
	
	X
	Rurality of the child’s home postcode was dichotomised as 1 = ‘Major Cities of Australia’ and 0 = ‘Other’, which included all other categories (i.e. regional, rural etc.) in line with the Australian Statistical Geography Standard levels of remoteness.17



SC = study child; P1 = Parent 1 (the child’s primary caregiver); P2 = Parent 2 (the primary caregiver’s partner, if applicable); H = household.


TABLE 3. Decision metrics and associated data output for group-based trajectory modelling.

3.1 Detailed decision metrics (copy of text within main manuscript)
The decision of the optimal number of groups and the functional form of each trajectory was based on the following criteria:19,20 (1) higher (i.e. closer to zero) Bayesian information criterion (BIC) and Akaike information criterion (AIC); (2) entropy, which averages the posterior probabilities after individuals have been assigned to their group, where values closer to 1 reflect greater classification accuracy, with a recommended minimum threshold of 0.821; (3) visual inspection of spaghetti plots for how well individual observations clustered around the group mean; (4) whether each group appeared large enough to be clinically meaningful (i.e. >5% of the population); and (5) whether the groups appeared to be qualitatively distinct (i.e. two groups did not follow a similar trajectory). For the final fitted model, the functional form of each trajectory group was determined by testing combinations of forms (linear, quadratic, cubic or quartic) until the form for each group was statistically significant, and there was no polynomial overfitting (i.e. a linear form modelled as cubic). Additionally, the posterior probabilities (i.e. the probability that an individual belongs to a group) were examined to ensure that the mean posterior probability for each group was greater than 0.7.19

3.2 Trajectory modelling output
The pages below provide output for the decision metrics listed above. Firstly, for modelling trajectories for the total sample; followed by the sample of boys, then the sample of girls.


3.2.1 ALL SAMPLE OUTPUT
Decision statistics for the number and shape of trajectory groups – ALL SAMPLE
	HRQOL
	% of population in each group
	
	BIC
	AIC
	Entropy

	1 group, quartic 
	100%
	-98649.52
	-98630.51
	----

	2 groups, quartic
	30%; 70%
	-95163.18
	-95125.16
	0.842

	3 groups, quartic
	10%; 38%; 52%
	-94133.16
	-94076.13
	0.807

	4 groups, quartic
	5%; 19%; 40%; 36%
	-93859.88
	-93783.83
	0.740

	5 groups, quartic
	2%; 10%; 27%; 41%; 20%
	-93729.79
	-93634.73
	0.721

	6 groups, quartic
	2%; 9%; 9%; 19%; 41%; 21%
	-93549.92
	-93435.85
	0.714


  
  Trajectory figures for each model 
[image: ]
Spaghetti plots for each model[image: ]
[bookmark: _Hlk95402275]
Decision – 3-group model:
· Sufficient entropy (>.80), BIC, AIC (rejected 4th traj model because of this)
· Qualitatively distinct trajectories (rejected 4th traj model because of this)
· Large enough groups (>5%; rejected 5th and 6th traj model because of this)
· Spaghetti plots cluster around mean


Final 3-group model: Shape of trajectory groups – ALL SAMPLE
[image: ] 
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Final 3-group model: posterior probabilities (PP) of individual membership within each group
	Trajectory Group – FOR ALL SAMPLE
	Obs.
	Mean PP
	SD
	Min.
	Max.

	Group 1
	408
	0.91
	0.13
	0.50      
	1.00

	Group 2
	1,588
	0.88
	0.14
	0.50
	0.99

	Group 3
	2,180
	0.92
	0.12
	0.50
	1.00







Sensitivity Analysis on shape of trajectories – ALL SAMPLE

Modelling all as linear as sensitivity analysis
[image: ] 


[image: ]





Sensitivity 3-group model: posterior probabilities (PP) of individual membership within each group
	Trajectory Group – FOR ALL SAMPLE
	Obs.
	Mean PP
	SD
	Min.
	Max.

	Group 1
	400
	0.92
	0.12
	0.50      
	1.00

	Group 2
	1,597
	0.88
	0.14
	0.50
	0.99

	Group 3
	2,179
	0.93
	0.12
	0.50
	1.00




Compare trajectory group membership between original modelled form and all linear form
[image: Table

Description automatically generated]

3.2.2 BOYS OUTPUT
Decision statistics for the number and shape of trajectory groups – BOYS
	BOYS HRQOL
	% of population in each group
	
	BIC
	AIC
	Entropy

	1 group, quartic 
	100%
	-50517.35
	-50500.35
	----

	2 groups, quartic
	26%; 73%
	-48613.39
	-48579.38
	0.874

	3 groups, quartic
	10%; 37%; 52%
	-48090.93
	-48039.93
	0.805

	4 groups, quartic
	6%; 19%; 41%; 34%
	-47939.94
	-47871.93
	0.745

	5 groups, quartic
	2%; 8%; 21%; 41%; 28%
	-47889.04
	-47804.03
	0.729

	6 groups, quartic
	2%; 8%; 9%; 14%; 41%; 27%
	-47798.10
	-47696.09
	0.723



Trajectory figures for each model[image: ]
Spaghetti plots for each model
[image: ]
Decision – 3-group model:
· Sufficient entropy (>80), BIC, AIC (rejected 4th traj model because of this)
· Qualitatively distinct trajectories (rejected 4th traj model because of this)
· Large enough groups (>5%; rejected 5th and 6th traj model because of this)
· Spaghetti plots cluster around mean


Final 3-group model: Shape of trajectory groups – FOR BOYS

[image: ]
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Final 3-group model: posterior probabilities (PP) of individual membership within each group
	Trajectory Group – FOR BOYS
	Obs.
	Mean PP
	SD
	Min.
	Max.

	Group 1
	222
	0.93
	0.12
	0.50
	1.00

	Group 2
	794
	0.87
	0.14
	0.50
	0.99

	Group 3
	1,121
	0.92
	0.12
	0.50
	1.00






Sensitivity Analysis on shape of trajectories – BOYS

[image: Table

Description automatically generated]Modelling all closer to linear as sensitivity analysis
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Sensitivity 3-group model: posterior probabilities (PP) of individual membership within each group
	Trajectory Group – FOR BOYS
	Obs.
	Mean PP
	SD
	Min.
	Max.

	Group 1
	209
	0.94
	0.12
	0.52      
	1.00

	Group 2
	790
	0.88
	0.15
	0.50
	0.99

	Group 3
	1138
	0.92
	0.12
	0.50
	1.00




Compare trajectory group membership between original modelled form and more linear form
[image: Table
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3.2.3  GIRLS  OUTPUT
Decision statistics for the number and shape of trajectory groups – GIRLS
	GIRLS HRQOL
	% of population in each group
	
	BIC
	AIC
	Entropy

	1 group, quartic 
	100%
	-48091.51
	-48074.65
	----

	2 groups, quartic
	34%; 66%
	-46487.33
	-46453.61
	0.812

	3 groups, quartic
	10%; 40%; 50%
	-45994.35
	-45943.76
	0.810

	4 groups, quartic
	3%; 14%; 39%; 44%
	-45878.18
	-45810.74
	0.794

	5 groups, quartic
	2%; 10%; 31%; 41%; 15%
	-45819.05
	-45734.75
	0.738

	6 groups, quartic
	2%; 9%; 24%; 40%; 8%; 16%
	-45756.70
	-45655.54
	0.721



Trajectory figures for each model[image: ]
Spaghetti plots for each model[image: ]
Decision – 3-group model:
· Sufficient entropy (>80), BIC, AIC (rejected 4th traj model because of this)
· Qualitatively distinct trajectories (rejected 4th traj model because of this)
· Large enough groups (>5%; rejected 4th 5th 6th traj model because of this)
· Spaghetti plots cluster around mean


Final 3-group model: Shape of trajectory groups – FOR GIRLS
[image: ]
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Final 3-group model: posterior probabilities (PP) of individual membership within each group
	Trajectory Group – FOR GIRLS
	Obs.
	Mean PP
	SD
	Min.
	Max.

	Group 1
	196
	0.90
	0.13
	0.51
	1.00

	Group 2
	818
	0.88
	0.13
	0.50
	0.99

	Group 3
	1,025
	0.93
	0.11
	0.50
	1.00






Sensitivity Analysis on shape of trajectories – GIRLS

Modelling all as linear for sensitivity analysis
 [image: Table
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Sensitivity 3-group model: posterior probabilities (PP) of individual membership within each group
	Trajectory Group – FOR GIRLS
	Obs.
	Mean PP
	SD
	Min.
	Max.

	Group 1
	193
	0.91
	0.13
	0.52      
	1.00

	Group 2
	817
	0.89
	0.14
	0.51
	0.99

	Group 3
	1029
	0.93
	0.12
	0.50
	1.00




Compare trajectory group membership between original modelled form and more linear form
[image: Table
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TABLE 4: Sensitivity analysis on sample chosen for trajectory modelling

NOTE: The below analyses fully replicate the main trajectory modelling, using a more restricted sample of children – only those with complete PedsQL data for all waves. 

4.1 SENSITIVITY ANALYSIS: ALL SAMPLE 
Decision statistics for the number and shape of trajectory groups – ALL SAMPLE
	HRQOL
	% of population in each group
(n=2069)	
	BIC
	AIC
	Entropy

	1 group, quartic 
	100%
	-56447.31
	-56430.40
	----

	2 groups, quartic
	30%; 70%
	-54402.96
	-54369.15
	0.861

	3 groups, quartic
	9%; 40%; 51%
	-53764.79
	-53714.08
	0.840

	4 groups, quartic
	4%; 20%; 42%; 33%
	-53604.81
	-53537.20
	0.777

	5 groups, quartic
	5%; 7%; 18%; 42%; 27%
	-53474.95
	-53390.43
	0.777

	6 groups, quartic
	2%; 20%; 7%; 8%; 40%; 21%
	-53385.71
	-53284.29
	0.773


  
 *Sensitivity sample: Trajectory figures for each model 
[image: ]
* Sensitivity sample: Spaghetti plots for each model
[image: ]

Decision – 3-group model (* result = same as main analysis)
· Sufficient entropy (>.80), BIC, AIC (rejected 4th traj model because of this)
· Qualitatively distinct trajectories (rejected 4th traj model because of this)
· Large enough groups (>5%; rejected 4th and 6th traj model because of this)
· Spaghetti plots cluster around mean

Final 3-group model: Shape of trajectory groups – ALL SAMPLE
[image: ] 






[image: ]


Final 3-group model: posterior probabilities (PP) of individual membership within each group
	Trajectory Group – FOR ALL SAMPLE
	Obs.
	Mean PP
	SD
	Min.
	Max.

	Group 1
	183
	0.94
	0.10
	0.52      
	1.00

	Group 2
	822
	0.91
	0.13
	0.50
	0.99

	Group 3
	1064
	0.93
	0.12
	0.50
	1.00



Cross tab with original sample (using only those children included in both analyses)
[image: Table
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4.2 SENSITIVITY ANALYSIS: BOYS

Decision statistics for the number and shape of trajectory groups – BOYS
	HRQOL
	% of population in each group
(n=1043)
	
	BIC
	AIC
	Entropy

	1 group, quartic 
	100%
	-28539.58
	-28524.73
	----

	2 groups, quartic
	25%; 75%
	-27447.40
	-27417.71
	0.884

	3 groups, quartic
	10%; 41%; 48%
	-27090.21
	-27045.66
	0.839

	4 groups, quartic
	4%; 15%; 42%; 38%
	-27007.41
	-26948.02
	0.818

	5 groups, quartic
	4%; 7%; 13%; 41%; 34%
	-26959.46
	-26885.21
	0.803

	6 groups, quartic
	3%; 6%; 6%; 29%; 38%; 18%
	-26943.19
	-26854.09
	0.767


  
 *Sensitivity sample: Trajectory figures for each model 
[image: ]

* Sensitivity sample: Spaghetti plots for each model
[image: ]

Decision – 3-group model (* result = same as main analysis)
· Sufficient entropy (>.80), BIC, AIC (rejected 6th traj model because of this)
· Qualitatively distinct trajectories (rejected 4th traj model because of this)
· Large enough groups (>5%; rejected 4th, 5th, 6th traj model because of this)
· Spaghetti plots cluster around mean

[image: Table

Description automatically generated]Final 3-group model: Shape of trajectory groups – BOYS
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Final 3-group model: posterior probabilities (PP) of individual membership within each group
	Trajectory Group – BOYS
	Obs.
	Mean PP
	SD
	Min.
	Max.

	Group 1
	104
	0.97
	0.08
	0.56      
	1.00

	Group 2
	436
	0.91
	0.13
	0.51
	0.99

	Group 3
	503
	0.93
	0.12
	0.50
	1.00



Cross tab with original sample (using only those children included in both analyses)
[image: Table
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4.3 SENSITIVITY ANALYSIS: GIRLS 

Decision statistics for the number and shape of trajectory groups – GIRLS
	HRQOL
	% of population in each group
(n=1026)
	
	BIC
	AIC
	Entropy

	1 group, quartic 
	100%
	-27880.46
	-27865.66
	----

	2 groups, quartic
	35%; 65%
	-26924.51
	-26894.91
	0.849

	3 groups, quartic
	7%; 39%; 53%
	-26639.25
	-26594.85
	0.858

	4 groups, quartic
	5%; 30%; 44%; 20%
	-26579.02
	-26519.82
	0.769

	5 groups, quartic
	2%; 8%; 31%; 44%; 15%
	-26542.14
	-26468.14
	0.784

	6 groups, quartic
	2%; 7%; 25%; 42%; 8%; 16%
	-26470.42
	-26381.62
	0.787


  
 *Sensitivity sample: Trajectory figures for each model 
[image: ]

* Sensitivity sample: Spaghetti plots for each model
[image: ]

Decision – 3-group model (* result = same as main analysis)
· Sufficient entropy (>.80), BIC, AIC (rejected 4th traj model because of this)
· Qualitatively distinct trajectories (rejected 4th traj model because of this)
· Large enough groups (>5%; rejected 5th, 6th traj model because of this)
· Spaghetti plots cluster around mean

[image: Table

Description automatically generated]Final 3-group model: Shape of trajectory groups – GIRLS
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Final 3-group model: posterior probabilities (PP) of individual membership within each group
	Trajectory Group – GIRLS
	Obs.
	Mean PP
	SD
	Min.
	Max.

	Group 1
	64
	0.92
	0.14
	0.52      
	1.00

	Group 2
	404
	0.92
	0.13
	0.50
	0.99

	Group 3
	558
	0.95
	0.10
	0.50
	1.00



Cross tab with original sample (using only those children included in both analyses)
[image: Scatter chart
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GIRLS— Spaghetti plots
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             GIRLS – Spaghetti plots      
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