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Supplementary information 

Weight status 

Trained interviewers examined cohort members’ weight and height using standardised 

instruments. Body mass index (BMI) was calculated in kg/m2. Following a previous study,1 we 

excluded participants whose BMI < 10 or > 50 kg/m2. The British 1990 child growth reference 

population (UK90)2 was used to transform BMI into BMI z-scores in STATA (command: zanthro; 

see 3), accounting for age and sex at the time of data collection (at ages 11, 14, 17). A derived 

variable of the UK90-reference BMI category was available for ages 14 and 17 in the datasets. To 

create the same BMI classification for age 11, we first converted BMI z-scores into percentiles 

and then used the UK90 reference percentile cut-offs.4,5 

Psychosocial factors  

Internalising and externalising symptoms 

The Strengths and Difficulties Questionnaire (SDQ)6 was administered to caregivers when 

children aged 11 and 14 years to assess child mental health difficulties (internalising and 

externalising symptoms). This questionnaire consists of five subscales (peer problems, emotional 

symptoms, hyperactivity, conduct problems, and prosocial behaviour) with five items for each 

subscale.  A total of 25 items from the SDQ (e.g., “Many worries, often seems worried”, “Often 

fights with other children or bullies them”) were rated on a 3-point Likert scale. Responses, such 

as “not true”, “somewhat true”, and “certainly true” were coded as 0, 1, and 2, respectively for 

items of peer problems, emotional symptoms, hyperactivity, and conduct problems, but reverse 

coded for prosociality. A higher score on a scale of 0 to 10 for a total score indicated more mental 

health difficulties for four deficit-focused subscales, but favourable conditions for prosocial 

behaviour. Internalising symptoms were quantified by totalling the scores of peer problems and 

emotional symptoms, whereas the other two problem subscales, hyperactivity and conduct 

problems, constituted externalising symptoms (e.g., as in 7,8). Each symptom had a final score 

ranging from 0 to 20 with a higher score indicating greater mental health problems or difficulties. 

Self-esteem 

A version of the Rosenberg Self-Esteem Scale9 shortened to consist of five items was included in 

the young people self-completion module (e.g., “On the whole, I am satisfied with myself”, “I feel 

that I have a number of good qualities”) at ages 11 and 14. Responses on a 4-point Likert scale 

(from “strongly disagree” = 1 to “strongly agree” = 4) were added together, resulting in a total 

score on a scale of 1 to 20 (e.g., as in 8,10,11). A higher score was indicative of higher self-esteem. 

Callous/unemotional traits 

Cohort members at age 11 completed a shortened four-item (e.g., “I feel bad or guilty when I have 

done something wrong”, “I do not show my emotions to others”) version of the Inventory of 

Callous-Unemotional Traits.12 This scale consists of three subscales, namely uncaring (two items), 

callousness (one item), and unemotional (one item). Responses on a 4-point Likert scale (from 

“not at all true” = 0 to “definitely true” = 3) for each item were summed to create a summary score 

ranging from 0 to 12 (e.g., as in 8). Greater callous or unemotional traits were indicated by a higher 

score.  

 



2 

 

Depressive symptoms 

At age 11, we defined depressive symptoms based on three 5-point Likert-scale items (from 

“never” = 1 to “almost always” = 5) self-completed by cohort members: “In the last four weeks, 

how often did you feel sad?”, “get worried about what would happen to you?”, and “feel afraid or 

scared?” (e.g., as in 8,13). All the responses were totalled to generate a summary score ranging from 

1 to 15, with worse depressive symptoms indicated by a higher score. Good internal consistency 

was observed for this three-item scale of depressive symptoms.13 

Depressive symptoms of 14-year-old participants were examined using the Short Mood and 

Feelings Questionnaire (SMFQ).14 Responses to 13 items on a 3-point Likert scale (from “not true” 

= 1 to “true” = 3) (e.g., “I felt miserable or unhappy”, “I didn’t enjoy anything at all”) were 

summed, resulting in a total score on a scale of 1 to 39. Greater depressive symptoms (negative 

moods and feelings) were indicated by a higher score (e.g., as in 8,13). 

Life satisfaction  

We followed past studies using MCS8,10,15 to define life satisfaction at ages 11 and 14 based on 

five 7-point Likert-scale items on the extent to which cohort members felt happy in different 

aspects in their life (e.g., family, friends, life as a whole). Their responses from “not at all happy” 

= 1 to “completely happy” = 7 for each item were added together to create a summary score ranging 

from 1 to 35. A higher score was indicative of better life satisfaction.  

Appearance satisfaction 

Following past work,1,8,11,13 appearance satisfaction at ages 11 and 14 was determined using an 

item on the extent to which cohort members were happy about their appearance (“How do you feel 

about the way you look?”; with responses ranging from “not at all happy” = 1 to “completely 

happy” = 7). Greater appearance satisfaction was indicated by a higher summary score on a scale 

of 1 to 7.  

Bullying victimisation 

At age 11, cohort members completed a 6-point Likert-scale question on their bullying 

victimisation experience: “How often do other children hurt you or pick on you on purpose?”; 

“most days” = 1 to “never” = 6). An additional item with the same options for responses on online 

bullying victimisation experience was asked at age 14: “How often have other children sent you 

unwanted or nasty emails, texts or messages or posted something nasty about you on a website?”. 

We re-coded the responses above to make a higher score indicate more frequent bullying 

experiences (e.g., as in 8,16). Compared to our pre-registered analysis protocol 

(https://doi.org/10.17605/OSF.IO/QMHXW), bullying experience from siblings collected at ages 

11 and 14 was not included. This was because 7% of the participants reported having no siblings, 

which resulted in more cohort members with missing information. Multiple imputations may not 

be considered appropriate to address these missing observations (see the 'Data analysis' section). 

Social support 

The Young Person Social Provisions Scale17 was used to quantify perceived social support. Cohort 

members responded to three 3-point Likert-scale items (from “not true at all” = 1 to “very true” = 

3) regarding their current interpersonal relationships (e.g., “I have family and friends who help me 

feel safe, secure and happy”, “There is someone I trust whom I would turn to for advice if I were 

https://doi.org/10.17605/OSF.IO/QMHXW
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having problems”). A total score on a scale of 1 to 9 was produced by adding together the responses 

across all the items. A higher score was indicative of stronger social support (e.g., as in 8,16). 

The development of indexes of psychosocial factors 

We used exploratory factor analysis (EFA)18 to better understand the underlying factor structure 

of psychosocial factors as they may be correlated and conceptually related. Only psychosocial 

factors collected at both ages 11 and 14 were analysed for EFA (n = 7), as this would allow 

comparisons on whether the time of psychosocial factors being assessed is more important in 

predicting the development of overweight and obesity. Two factors from EFA with Eigenvalue > 

1.0 were retained. Varimax rotation was then used to identify separate psychosocial factors 

contributing to each identified distinct factor.19 We found that these seven psychosocial factors 

were best characterised into two distinct factors: caregiver-reported child mental health defined by 

internalising and externalising symptoms, and child-reported psychosocial well-being, constituted 

by the remaining psychosocial factors (appearance satisfaction, depressive symptoms, life 

satisfaction, peer bullying, self-esteem) (e.g., as in 8). 

To develop an index for each distinct factor, positive psychosocial factors were re-coded to make 

a higher score indicate a more negative outcome (appearance satisfaction, life satisfaction, self-

esteem). All the psychosocial factors were then z-score standardised. For each factor, 

corresponding standardised individual psychosocial factors (e.g., internalising and externalising 

symptoms for caregiver-reported child mental health) were averaged and re-standardised to 

construct a composite index (mean = 0; standard deviation (SD) = 1). To test convergent validity, 

correlations between individual psychosocial factors and the indexes were tested using Spearman’s 

rank correlation.20 We found stronger correlations between indexes and their related psychosocial 

factors. Acceptable internal consistency was observed with Cronbach’s Alpha of 0.63 and 0.80 for 

indexes of caregiver-reported child mental health and child-reported psychosocial well-being, 

respectively.  

Item loadings for psychosocial factors 

Psychosocial factors Item loadings 

Factor 1 Factor 2 

Appearance satisfaction 0.843 -0.025 

Depressive symptoms 0.785 0.187 

Externalising symptoms 0.036 0.844 

Internalising symptoms  0.143 0.823 

Life satisfaction 0.773 0.194 

Peer bullying 0.434 0.272 

Self-esteem 0.808 0.074 
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Correlation between individual psychosocial factors and indexes 

Psychosocial factors Correlation coefficients 

Index of child-reported 

psychosocial well-being 

Index of caregiver-

reported child mental 

health 

Appearance satisfaction 0.794*** 0.108*** 

Depressive symptoms 0.760*** 0.224*** 

Externalising symptoms 0.176*** 0.815*** 

Internalising symptoms  0.240*** 0.835*** 

Life satisfaction 0.811*** 0.267*** 

Peer bullying 0.540*** 0.131*** 

Self-esteem 0.765*** 0.200*** 

***p < 0.001 

Covariates 

Socioeconomic status (SES) measures that were controlled in this study consisted of caregiver 

education, occupation, and household income (e.g., as in 8). The highest vocational or academic 

qualification was grouped into the National Vocational Qualification (NVQ) levels 1 to 5, and 

additional groups were created for no qualification and overseas qualifications.21 Occupational 

groups were determined following the National Statistics Socio-economic Classification, 

consisting of 1) semi-routine and routine occupations; 2) technical and lower supervisory; 3) small 

employers and self-employed; 4) intermediate; 5) managerial, administrative, and professional; 

and an additional category for 6) unemployed was added.22 We selected the highest social group 

(education, occupation) for cohort members who lived with two caregivers (main caregiver and 

partner) from different groups.21 We used a derived variable of equivalised weekly household 

income, taking into account the number of people living in the same household, and then 

categorised it into quintiles.11 

We controlled pubertal status that was not originally included in our pre-registered analysis 

approach. Pubertal status may confound the association between psychosocial factors and the 

outcomes (the development of overweight and obesity, residualised BMI change z-scores). 

Following previous work,23 pubertal status was defined by having first menstruation in females 

and voice deepening in males. Baseline pubertal status was controlled in the analyses predicting 

the outcomes at age 17. In addition, we created a variable indicating changes in pubertal status 

from ages 11 to 14, denoting "yes" if puberty occurred at age 14 but not at age 11. This variable, 

along with baseline pubertal status at age 11, was controlled in regression models with age 11 as 

the baseline (e.g., as in 8). 

Data analysis 

To address potential selection bias as missing values may depend on some sociodemographic 

characteristics, multiple imputation by chained equations (MICE) was used.24 Missing at random 

was assumed, as we found some variables were associated with missing observations. Using 

STATA (command: mi impute chained), 20 imputted datasets were produced. We improved the 

prediction by including baseline sample weights25 and a set of variables available in the dataset 

were used as auxiliary variables21 (i.e., not part of the main variables for the analysis, but are 

associated with any missing variable or predict missingness) in the model. Auxiliary variables 
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were main caregiver characteristics (psychological distress, longstanding illness, general health), 

child characteristics (longstanding illness, general health), family and neighbourhood-related 

characteristics (perception of financial status, housing tenure, number of people living in the 

household, and neighbourhood socioeconomic status) (as in 8). We also included stratum from the 

study design as a predictor (e.g., as in 21) in the model. Our final sample size after using MICE 

was the same as the maximum analytical sample size for different study baselines mentioned in 

the “Study design and data” subsection. We then set up the imputted datasets for complex survey 

design analysis (command: mi svyset).25  
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Supplementary tables 

Table S1. Associations between indexes of psychosocial factors and the development of 

overweight and obesity to a follow-up of age 17 with additional adjustment for BMI z-score at 

baseline 

Psychosocial factors  

 

Baseline: Age 11 (n = 7,979) Baseline: Age 14 (n = 6,906) 

Development (vs. no) by age 

17 

Development (vs. no) by age 

17 

OR  95% CI p-value OR  95% CI p-value 

Child-reported psychosocial 

well-being 

1.04 0.95, 1.15 0.382 1.08 0.97, 1.21 0.176 

Caregiver-reported child mental 

health  

1.15 1.02, 1.29 0.020 1.00 0.89, 1.11 0.943 

*The p-value is statistically significant based on the Benjamini-Hochberg correction method (see 

Tables S9 and S10). 

OR = odds ratio; CI = confidence intervals 

Indexes of psychosocial factors were presented in z-scores (mean = 0; SD = 1) 

Both indexes were analysed in the same regression model, adjusting for sociodemographic 

covariates, pubertal status, and baseline BMI z-score. 
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Table S2. Interaction between indexes of psychosocial factors and index of socioeconomic status in predicting the development of overweight and 

obesity to a follow-up of age 17 

Psychosocial factors * 

SES 

 

Baseline: Age 11 (n = 7,979) Baseline: Age 14 (n = 6,906) 

Development (vs. no) by 

age 17 

Residualised change scores 

from ages 11 to 17  

Development (vs. no) by 

age 17 

Residualised change scores 

from ages 14 to 17   

OR  95% CI p-value β 95% CI p-value OR  95% CI p-value β 95% CI p-value 

Child-reported 

psychosocial well-being * 

SES 

0.99 0.90, 1.09 0.861 -0.00 -0.04, 0.03 0.779 1.00 0.90, 1.11 0.973 -0.00 -0.03, 0.02 0.878 

Caregiver-reported child 

mental health * SES 

1.01 0.90, 1.12 0.903 0.03 -0.01, 0.07 0.172 1.00 0.91, 1.11 0.986 -0.00 -0.03, 0.02 0.854 

*The p-value is statistically significant based on the Benjamini-Hochberg correction method (see Tables S9 and S10). 

OR = odds ratio; β = regression coefficient; CI = confidence intervals; SES = socioeconomic status 

Indexes of psychosocial factors and socioeconomic status were presented in z-scores (mean = 0; SD = 1) 

Interaction terms between indexes of psychosocial factors and index of socioeconomic status were analysed in the same regression model, adjusting 

for sociodemographic covariates (except for SES measures), indexes of psychosocial factors, and index of socioeconomic status. 
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Table S3. Associations between indexes of psychosocial factors at age 11 and the development of 

overweight and obesity by age 14 

Psychosocial factors  

 

n = 8,004 

Development (vs. no) by age 

14 

Residualised change scores 

from ages 11 to 14   

OR  95% CI p-value β 95% CI p-value 

Child-reported psychosocial 

well-being 

0.97 0.88, 1.07 0.555 0.00 -0.02, 0.02 0.944 

Caregiver-reported child mental 

health 

1.25 1.11, 1.41 <0.001* 0.07 0.05, 0.09 <0.001* 

*The p-value is statistically significant based on the Benjamini-Hochberg correction method (see 

Tables S9 and S10). 

OR = odds ratio; β = regression coefficient; CI = confidence intervals 

Indexes of psychosocial factors were presented in z-scores (mean = 0; SD = 1) 

Both indexes were analysed in the same regression model, adjusting for sociodemographic 

covariates and pubertal status. 
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Table S4. Interactions between baselines and indexes of psychosocial factors in predicting the 

development of overweight and obesity to a follow-up of age 17 

Reference:  

Psychosocial factors *  

Age 14 

 

n = 14,885 

Development (vs. no) by age 

17 

Residualised change scores 

from ages 11 or 14 to 17 

OR  95% CI p-value β 95% CI p-value 

Child-reported psychosocial 

well-being * Age 11 

0.99 0.86, 1.14 0.852 0.03 -0.01, 0.07 0.175 

Caregiver-reported child mental 

health * Age 11 

1.08 0.95, 1.23 0.220 0.06 0.02, 0.11 0.003* 

*The p-value is statistically significant based on the Benjamini-Hochberg correction method (see 

Tables S9 and S10). 

OR = odds ratio; β = regression coefficient; CI = confidence intervals 

Indexes of psychosocial factors were presented in z-scores (mean = 0; SD = 1) 

Both indexes were analysed in the same regression model, adjusting  

Interaction terms between baselines (ages 11 vs. 14) and indexes of psychosocial factors were 

analysed in the same regression model, adjusting for sociodemographic covariates, pubertal 

status, baseline (ages 11 vs. 14), and indexes of psychosocial factors. 
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Table S5. Associations between individual psychosocial factors at age 11 and the development of 

overweight and obesity by age 14 

Psychosocial factors  

 

n = 8,004 

Development (vs. no) by age 

14 

Residualised change scores 

from age 11 to 14 

OR  95% CI p-value β 95% CI p-value 

Appearance satisfaction 0.98 0.89, 1.08 0.653 -0.01 -0.03, 0.01 0.496 

Callous/unemotional traits 1.05 0.94, 1.17 0.389 0.01 -0.01, 0.03 0.453 

Depressive symptoms 1.03 0.93, 1.13 0.596 0.01 -0.01, 0.03 0.267 

Externalising symptoms 1.22 1.09, 1.37 0.001* 0.07 0.05, 0.09 <0.001* 

Internalising symptoms 1.17 1.06, 1.28 0.001* 0.05 0.03, 0.07 <0.001* 

Life satisfaction 1.01 0.93, 1.11 0.745 -0.02 -0.03, 0.00 0.124 

Peer bullying 1.08 0.99, 1.18 0.103 0.04 0.02, 0.06 <0.001* 

Self-esteem 1.01 0.93, 1.10 0.827 -0.01 -0.03, 0.01 0.444 

*The p-value is statistically significant based on the Benjamini-Hochberg correction method (see 

Tables S9 and S10). 

OR = odds ratio; β = regression coefficient; CI = confidence intervals 

All individual psychosocial factors were presented in z-scores (mean = 0; SD = 1) 

Separate regression models were developed for each individual psychosocial factor, adjusting for 

sociodemographic covariates and pubertal status. 
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Table S6. Interactions between baselines and individual psychosocial factors in predicting the 

development of overweight and obesity to a follow-up of age 17 

Reference:  

Psychosocial factor * Age 14 

 

n = 14,885 

Development (vs. no) by 

age 17 

Residualised change scores 

from ages 11 or 14 to 17 

OR  95% CI p-value β 95% CI p-value 

Appearance satisfaction * Age 11 1.02 0.89, 1.17 0.776 -0.03 -0.07, 0.01 0.100 

Depressive symptoms * Age 11 1.02 0.89, 1.18 0.745 0.04 0.00, 0.07 0.028 

Externalising symptoms * Age 11 1.09 0.95, 1.25 0.203 0.07 0.02, 0.11 0.002* 

Internalising symptoms * Age 11 1.07 0.93, 1.22 0.330 0.06 0.02, 0.10 0.002* 

Life satisfaction * Age 11 1.11 0.97, 1.27 0.140 -0.01 -0.05, 0.03 0.695 

Peer bullying * Age 11 1.17 1.03, 1.33 0.014 0.07 0.04, 0.11 <0.001* 

Self-esteem * Age 11 1.02 0.90, 1.16 0.713 -0.03 -0.07, 0.00 0.077 

*The p-value is statistically significant based on the Benjamini-Hochberg correction method (see 

Tables S9 and S10). 

OR = odds ratio; β = regression coefficient; CI = confidence intervals 

All individual psychosocial factors were presented in z-scores (mean = 0; SD = 1) 

Separate regression models were developed for each individual psychosocial factor, adjusting for 

sociodemographic covariates, pubertal status, baseline (ages 11 vs. 14), and corresponding 

psychosocial factor. 

Only individual psychosocial factors consistently available in both ages 11 and 14 were examined 

(n = 7). 
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Table S7. Associations between internalising, externalising, and peer bullying at age 11 and the 

development of overweight and obesity by age 17 fitted in the same regression model 

Psychosocial factors  

 

n = 7,979 

Development (vs. no) by age 

17 

Residualised change scores 

from age 11 to 17 

OR  95% CI p-value β 95% CI p-value 

Externalising symptoms 1.17 1.05, 1.30 0.006 0.09 0.05, 0.13 <0.001* 

Internalising symptoms 0.99 0.90, 1.10 0.868 -0.01 -0.04, 0.03 0.749 

Peer bullying 1.11 1.01, 1.22 0.033 0.05 0.02, 0.07 0.001* 

*The p-value is statistically significant based on the Benjamini-Hochberg correction method (see 

Tables S9 and S10). 

OR = odds ratio; β = regression coefficient; CI = confidence intervals 

All individual psychosocial factors were presented in z-scores (mean = 0; SD = 1) 

Individual psychosocial factors (internalising symptoms, externalising symptoms, and peer 

bullying) were analysed in the same regression model, adjusting for sociodemographic covariates 

and pubertal status.  
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Table S8. Associations between internalising, externalising, and peer bullying at age 11 and the 

development of overweight and obesity by age 14 fitted in the same regression model 

Psychosocial factors  

 

n = 8,004 

Development (vs. no) by age 

14 

Residualised change scores 

from age 11 to 14 

OR  95% CI p-value β 95% CI p-value 

Externalising symptoms 1.16 1.03, 1.32 0.018 0.06 0.04, 0.08 <0.001* 

Internalising symptoms 1.08 0.97, 1.20 0.156 0.02 -0.01, 0.04 0.203 

Peer bullying 1.03 0.93, 1.13 0.613 0.02 0.00, 0.04 0.030 

*The p-value is statistically significant based on the Benjamini-Hochberg correction method (see 

Tables S9 and S10). 

OR = odds ratio; β = regression coefficient; CI = confidence intervals 

All individual psychosocial factors were presented in z-scores (mean = 0; SD = 1) 

Individual psychosocial factors (internalising symptoms, externalising symptoms, and peer 

bullying) were analysed in the same regression model, adjusting for sociodemographic covariates 

and pubertal status.  
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Table S9. Benjamini-Hochberg adjustment method for the additional analyses of the associations 

between psychosocial factors and development (vs. no) 

Development (vs. no) 

Tables Variables - baseline, follow-up p-value Rank (i/n)q 

S3 Caregiver-reported child mental health - Age 11,14 <0.001 1 0.001 

4 Externalising symptoms - Age 11,17 0.001 2 0.002 

S5 Internalising symptoms - Age 11,14 0.001 3 0.003 

S5 Externalising symptoms - Age 11,14 0.001 4 0.004 

4 Peer bullying - Age 11,17 0.006 5 0.005 

S7 Externalising symptoms - Age 11,17 0.006 6 0.006 

4 Appearance satisfaction - Age 14,17 0.008 7 0.007 

S6 Peer bullying - Interaction (11/14), 17 0.014 8 0.008 

4 Self-esteem - Age 14,17 0.015 9 0.009 

4 Online bullying - Age 14,17 0.017 10 0.010 

S8 Externalising symptoms - Age 11,14 0.018 11 0.011 

S1 Caregiver-reported child mental health - Age 11,17 0.020 12 0.012 

S7 Peer bullying - Age 11,17 0.033 13 0.013 

4 Appearance satisfaction - Age 11,17 0.050 14 0.014 

4 Internalising symptoms - Age 11,17 0.060 15 0.015 

4 Self-esteem - Age 11,17 0.098 16 0.016 

S5 Peer bullying - Age 11,14 0.103 17 0.017 

4 Depressive symptoms - Age 11,17 0.128 18 0.018 

S6 Life satisfaction - Interaction (11/14), 17 0.140 19 0.019 

4 Depressive symptoms - Age 14,17 0.154 20 0.020 

S8 Internalising symptoms - Age 11,14 0.156 21 0.021 

4 Life satisfaction - Age 14,17 0.162 22 0.022 

S1 Child-reported psychosocial well-being- Age 14,17 0.176 23 0.023 

S6 Externalising symptoms - Interaction (11/14), 17 0.203 24 0.024 

S4 Caregiver-reported child mental health - Interaction (11/14), 17 0.220 25 0.025 

S6 Internalising symptoms - Interaction (11/14), 17 0.330 26 0.026 

S1 Child-reported psychosocial well-being- Age 11,17 0.382 27 0.027 

S5 Callous/unemotional traits - Age 11,14 0.389 28 0.028 

4 Life satisfaction - Age 11,17 0.417 29 0.029 

4 Externalising symptoms - Age 14,17 0.486 30 0.030 

S3 Child-reported psychosocial well-being- Age 11,14 0.555 31 0.031 

S5 Depressive symptoms - Age 11,14 0.596 32 0.032 

4 Peer bullying - Age 14,17 0.602 33 0.033 

S8 Peer bullying - Age 11,14 0.613 34 0.034 

S5 Appearance satisfaction - Age 11,14 0.653 35 0.035 

S6 Self-esteem - Interaction (11/14), 17 0.713 36 0.036 

4 Internalising symptoms - Age 14,17 0.725 37 0.037 

S5 Life satisfaction - Age 11,14 0.745 38 0.038 

S6 Depressive symptoms - Interaction (11/14), 17 0.745 39 0.039 

S6 Appearance satisfaction - Interaction (11/14), 17 0.776 40 0.040 

4 Social support - Age 14,17 0.800 41 0.041 

S5 Self-esteem - Age 11,14 0.827 42 0.042 
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S4 Child-reported psychosocial well-being- Interaction (11/14), 17 0.852 43 0.043 

S2 Child-reported psychosocial well-being- Age 11,17 0.861 44 0.044 

S7 Internalising symptoms - Age 11,17 0.868 45 0.045 

S2 Caregiver-reported child mental health - Age 11,17 0.903 46 0.046 

4 Callous/unemotional traits - Age 11,17 0.904 47 0.047 

S1 Caregiver-reported child mental health - Age 14,17 0.943 48 0.048 

S2 Child-reported psychosocial well-being- Age 14,17 0.973 49 0.049 

S2 Caregiver-reported child mental health - Age 14,17 0.986 50 0.050 

i = the individual p-value’s rank; n = total number of tests (50); q = the false discovery rate (5%) 

The largest p-value lower than the Benjamini-Hochberg critical value is 0.001 (Rank 4). Therefore, 

p-values ≤ 0.001 are considered statistically significant.  
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Table S10. Benjamini-Hochberg adjustment method for the additional analyses of the associations 

between psychosocial factors and residualised change scores 

Residualised changed scores 

Tables Variables - baseline, follow-up p-value Rank (i/n)q 

4 Externalising symptoms - Age 11,17 <0.001 1 0.001 

4 Peer bullying - Age 11,17 <0.001 2 0.002 

S3 Caregiver-reported child mental health - Age 11,14 <0.001 3 0.003 

S5 Internalising symptoms - Age 11,14 <0.001 4 0.004 

S5 Externalising symptoms - Age 11,14 <0.001 5 0.005 

S5 Peer bullying - Age 11,14 <0.001 6 0.007 

S6 Peer bullying - Interaction (11/14), 17 <0.001 7 0.008 

S7 Externalising symptoms - Age 11,17 <0.001 8 0.009 

S8 Externalising symptoms - Age 11,14 <0.001 9 0.010 

S7 Peer bullying - Age 11,17 0.001 10 0.011 

S6 Internalising symptoms - Interaction (11/14), 17 0.002 11 0.012 

S6 Externalising symptoms - Interaction (11/14), 17 0.002 12 0.013 

S4 Caregiver-reported child mental health - Interaction (11/14), 17 0.003 13 0.014 

4 Internalising symptoms - Age 11,17 0.007 14 0.015 

S6 Depressive symptoms - Interaction (11/14), 17 0.028 15 0.016 

S8 Peer bullying - Age 11,14 0.030 16 0.017 

4 Depressive symptoms - Age 11,17 0.077 17 0.018 

S6 Self-esteem - Interaction (11/14), 17 0.077 18 0.020 

S6 Appearance satisfaction - Interaction (11/14), 17 0.100 19 0.021 

S5 Life satisfaction - Age 11,14 0.124 20 0.022 

4 Social support - Age 14,17 0.156 21 0.023 

S2 Caregiver-reported child mental health - Age 11,17 0.172 22 0.024 

S4 Child-reported psychosocial well-being- Interaction (11/14), 17 0.175 23 0.025 

S8 Internalising symptoms - Age 11,14 0.203 24 0.026 

4 Online bullying - Age 14,17 0.264 25 0.027 

S5 Depressive symptoms - Age 11,14 0.267 26 0.028 

4 Internalising symptoms - Age 14,17 0.289 27 0.029 

4 Peer bullying - Age 14,17 0.322 28 0.030 

4 Self-esteem - Age 11,17 0.378 29 0.032 

4 Appearance satisfaction - Age 11,17 0.426 30 0.033 

S5 Self-esteem - Age 11,14 0.444 31 0.034 

S5 Callous/unemotional traits - Age 11,14 0.453 32 0.035 

4 Externalising symptoms - Age 14,17 0.477 33 0.036 

4 Callous/unemotional traits - Age 11,17 0.485 34 0.037 

S5 Appearance satisfaction - Age 11,14 0.496 35 0.038 

4 Life satisfaction - Age 14,17 0.547 36 0.039 

S6 Life satisfaction - Interaction (11/14), 17 0.695 37 0.040 

4 Depressive symptoms - Age 14,17 0.732 38 0.041 

S7 Internalising symptoms - Age 11,17 0.749 39 0.042 

4 Life satisfaction - Age 11,17 0.758 40 0.043 

S2 Child-reported psychosocial well-being- Age 11,17 0.779 41 0.045 

S2 Caregiver-reported child mental health - Age 14,17 0.854 42 0.046 
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4 Self-esteem - Age 14,17 0.862 43 0.047 

S2 Child-reported psychosocial well-being- Age 14,17 0.878 44 0.048 

4 Appearance satisfaction - Age 14,17 0.920 45 0.049 

S3 Child-reported psychosocial well-being- Age 11,14 0.944 46 0.050 

i = the individual p-value’s rank; n = total number of tests (46); q = the false discovery rate (5%) 

The largest p-value lower than the Benjamini-Hochberg critical value is 0.007 (Rank 14). Therefore, 

the findings with p-value ≤ 0.007 are considered statistically significant.  
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