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[bookmark: _Toc203905985][bookmark: _Toc232686801]Supplementary Table 1. Deviations from preregistered analyses.
	Deviations

	#
	Details
	Original Wording 
	Deviation Description 
	Reader Impact

	1
	Type
	Sample
	“We will include all MoBa participants with genotype information and at least one wave of phenotypic information available.”

	“Observational analyses were performed on the entire MoBa sample with valid consent as of October 2025 (N=113,964)”. 
	We do not believe this will impact the reader.

	
	Reason
	Miscom-munication
	
	
	

	
	Timing
	After data access
	
	
	

	2
	Type
	Research Q(s)
	“2. Are genetic variants linked to different somatic and psychiatric health conditions associated with either adolescent pain, mental wellbeing, or school enjoyment specifically, or adolescent HRQOL in general?
3. To what extent is adolescent HRQOL associated with common genetic variation (i.e., heritable in genomic analysis), and are any such associations broadly consistent across the three domains of HRQOL?”


	These research questions will be addressed in a self-standing paper as coauthors found the presence of the three different research question not coherent with one 


	We believe this will affect the reader positively as the interpretation of the study is simplified and improved.

	
	Reason
	Other (Please Explain)
	
	
	

	
	Timing
	After results known
	
	
	

	3
	Type
	Analysis
	Genetic methods
	As described in point 2, we decided to address the genetic aspect of this matter in a separate paper and therefore the genetic methods mentioned in the preregistration are also moved to a separate paper.
	

	
	Reason
	Other (Please Explain)
	
	
	

	
	Timing
	After results known
	
	
	

	Unregistered Steps

	#
	Details
	Original Wording
	Unregistered Step Description
	Reader Impact

	1
	Type
	Data Preparation
	“We will then regress the HRQOL domains on the number of diagnoses, adjusting for child sex and birth year…”
	Birth year was centered by subtracting the minimum observed birth year, such that the earliest birth cohort in the sample was assigned a value of 0.
	We believe this will ease the reader's interpretation of results.

	
	Timing
	After data access
	
	
	







[bookmark: _Toc1048662561][bookmark: _Toc232686802]Supplementary table 2. List of conditions included in the study and relative ICD-10 codes to identify diagnoses in the Norwegian patient registry (NPR).
	Condition
	ICD-10 codes

	ADHD
	F90

	Alcohol use disorder
	F10, G62.1, K70.0, K70.3, K70.9, T51, Z50.2, Z71.4, Z72.1

	Anxiety disorders
	F40, F41, F42, F43, F44, F93.0, F93.1, F93.2

	Arthritis and inflammatory joint disease
	M00, M05, M06, M08.1, M25.0, M25.5, M25.51, M25.56, M25.57, M31.5, M32, M33, M34, M35.1, M35.3, M36.0

	Asthma
	J45

	Atrial fibrillation
	I48

	Autism spectrum disorder
	F84.0, F84.1, F84.5, F84.8, F84.9

	Cancer
	C18-C21, C33-C34, C38.4, C45, C50, C53, C61, C77-C85, C88, C90, C90.2, C96, D01.0-D01.3, D02.2, D05, D06, D07.5

	Conduct disorder
	F91, F92

	Constipation
	K56.0, K56.4, K56.7, K59.0, K61, K63.1, K63.4

	Depressive disorders
	F32, F33, F34.1

	Learning disorders
	F81

	Dyspepsia
	K29.2, K30

	Eating disorders
	F50

	Epilepsy
	G40, G41

	Heart failure and cardiomyopathy
	I09, I33, I42.0, I42.5, I42.6, I42.7, I42.8, I42.9, I43, I50

	Hypertension
	I10, I11, I12, I13, I15

	Hypothyroidism
	E03

	Inflammatory bowel disease
	K50, K51

	Irritable bowel syndrome
	K58

	Infections
	A00-B99, G02, J00-J22, J32, J40-J42, L00-L08, N70-N74, O23, O85, O86

	Kidney disease
	N00-N23

	Migraine
	G43

	Multiple sclerosis and related demyelinating disorders
	G35, G36, G37, H46

	Chronic obstructive pulmonary disease
	I27.8, I27.9, J43, J44, J46, J47, J86

	Chronic pain
	F45.4, M43.2-M43.6, M45, M46.1, M46.3, M46.4, M46.9, M47, M48.0, M48.1, M48.8, M48.9, M50.8, M50.9, M51, M53.1-M53.3, M53.8, M53.9, M54, M60.8, M60.9, M63.3, M79.0-M79.2, M79.6, M79.7, M96.1

	Peptic ulcer disease
	K25.7, K25.9, K26.7, K26.9, K27.7, K27.9, K28.7, K28.9

	Chronic liver disease and cirrhosis
	I85.0, I85.9, I98.2, I98.3, K65.0, K65.8, K65.9, K67, K74.3, K74.4, K74.5, K74.6, K76, K93.0, R18

	Psoriasis
	L40.0-L40.9

	Schizophrenia spectrum disorders
	F20, F20.4, F21, F23.2, F25

	Stroke and transient ischaemic attack
	G45.0-G45.3, G45.8, G45.9, I60, I61, I63

	Type 1 diabetes
	E10

	Type 2 diabetes
	E11













[bookmark: _Toc232686803]Supplementary Table 3. Outcome measures used in the study. All measures are taken from the MoBa questionnaire Q-14 youth.
	Trait
	Moba questionnaire 
	Definition of the traits

	Pain frequency
	Pain questionnaire item UB88 of the instrument documentation of the 14 years old MoBa questionnaire.
	We will treat the variable as continuous conditional on the residuals being normally distributed. Whereas this assumption of linear regression is not met, we will treat the variable as ordinal.

	Mental wellbeing
	The (Hopkins) Symptoms Checklist (SCL-10) 
	Total score as a continuous variable, calculated by multiplying the mean of all available items by the total number of items in the scale, unless >50% items are missing (in which case, the scale score will also be set to missing

	School enjoyment[footnoteRef:1]*  [1: ] 

	Norwegian PIRLS 2016 questionnaire, item UB112 of the instrument documentation of the 14 years old MoBa questionnaire.
	We will treat the variable as continuous conditional on the residuals being normally distributed. Where this assumption of linear regression is not met, we will treat the variable as ordinal.
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	Predictor 
	Group
	HRQoL Observed 
N = 22,8311
	HRQoL Missing 
N = 90,1031
	p-value2

	Sex
	Males
	46% (10,565)
	52% (47,286)
	<0.001

	
	Females
	54% (12,266)
	48% (42,817)
	

	Household income (Standardized)
	
	13.21 (0.37)
	13.09 (0.38)
	<0.001

	
	Missing
	41
	87,886
	

	Maternal education
	Compulsory 
(up to 10th grade)
	2.7% (620)
	3.4% (76)
	

	
	High school diploma
	19% (4,255)
	24% (536)
	

	
	Bachelor level
	55% (12,483)
	55% (1,214)
	

	
	Master and PhD level
	24% (5,448)
	18% (392)
	

	
	Missing
	25
	87,885
	

	Number of conditions
	0
	73% (16,650)
	68% (61,511)
	

	
	1
	19% (4,268)
	20% (18,322)
	

	
	2
	5.9% (1,351)
	7.7% (6,941)
	

	
	3
	1.8% (420)
	2.6% (2,371)
	

	
	4
	0.5% (106)
	0.8% (706)
	

	
	5
	0.1% (27)
	0.2% (196)
	

	
	6+
	<0.1% (9)
	<0.1% (56)
	

	1% (n); Mean (SD) 
2Pearson's Chi-squared test; Wilcoxon rank sum test
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	Missingness predictor
	Predicts missingness in:

	Parents living together
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment

	Sex
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment, school functioning

	SWLS 1 -14 y child
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SWLS 2-14 y child
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SWLS 3-14 y child
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SWLS 4-14 y child
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SWLS 5-14 y child
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SMFQ 1-14y m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SMFQ 2 -14y m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SMFQ 3-14y m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SMFQ 4-14y m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SMFQ 5-14y m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SMFQ 6-14y m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SCARED 1 – 14y m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SCARED 2– 14y m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	SCARED 4– 14y m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	Birth year
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	Paternal education
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment, school functioning

	income
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	Maternal education
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	pain frequency
	SCL item 1, SCL item 2, SCL item 3, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	school enjoyment
	SCL item 1, SCL item 4, SCL item 7, SCL item 9

	ADHD diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	ASD diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	ODD diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	alcohol diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	anxiety diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	asthma diagnosis
	pain frequency, school functioning

	depression diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 7, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	dyspepsia diagnosis
	school functioning

	Eating disorder diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	epilepsy diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	hypertension diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 5, SCL item 6, SCL item 8, SCL item 9, SCL item 10, school enjoyment, school functioning

	infections diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment, school functioning

	Kidney disease diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 6, SCL item 7, SCL item 8, school enjoyment

	Learning disabilities diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment, school functioning

	schizophrenia diagnosis
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	Scared_anx_c_8yr
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment, school functioning

	scl_anx_f_far2
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	scl_anx_m_14m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	scl_anx_m_8yr
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	scl_dep_f_far2
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment, school functioning

	scl_dep_m_14m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment, school functioning

	scl_dep_m_8yr
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	smfq_dep_c_8yr
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment, school functioning

	swls_full_f_far2
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	swls_full_m_14m
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment

	swls_full_m_8yr
	SCL item 1, SCL item 2, SCL item 3, SCL item 4, SCL item 5, SCL item 6, SCL item 7, SCL item 8, SCL item 9, SCL item 10, pain frequency, school enjoyment
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	Target
	Predictors

	Parents living together
	Sex, birth year, income, paternal education, maternal education, income

	SCL item 1
	Sex, birth year, income, anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, school enjoyment, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SCL item 10
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SCL item 2
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SCL item 3
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SCL item 4
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,school enjoyment, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SCL item 5
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SCL item 6
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SCL item 7
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, school enjoyment, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SCL item 8
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SCL item 9
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, school enjoyment, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	SWLS 1 -14 y child
	Sex, birth year, income, paternal education, maternal education, income

	SWLS 2 -14 y child
	Sex, birth year, income, paternal education, maternal education, income

	SWLS 3 -14 y child
	Sex, birth year, income, paternal education, maternal education, income

	SWLS 4 -14 y child
	Sex, birth year, income, paternal education, maternal education, income

	SWLS 5 -14 y child
	Sex, birth year, income, paternal education, maternal education, income

	SMFQ 1-14y m
	Sex, birth year, income, paternal education, maternal education, income

	SMFQ 2-14y m
	Sex, birth year, income, paternal education, maternal education, income

	SMFQ 3-14y m
	Sex, birth year, income, paternal education, maternal education, income

	SMFQ 4-14y m
	Sex, birth year, income, paternal education, maternal education, income

	SMFQ 5-14y m
	Sex, birth year, income, paternal education, maternal education, income

	SMFQ 6-14y m
	Sex, birth year, income, paternal education, maternal education, income

	SMFQ 7-14y m
	Sex, birth year, income, paternal education, maternal education, income

	UM186_raw
	Sex, birth year, income, paternal education, maternal education, income

	UM187_raw
	Sex, birth year, income, paternal education, maternal education, income

	pain frequency
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, eating_dis diagnosis, epilepsy diagnosis, infections diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis,asthma diagnosis

	school enjoyment
	Sex, birth year, income,anxiety diagnosis,scared_anx_c_8yr, scl_anx_m_8yr, scl_anx_f_far2, scl_anx_m_14m,pain frequency, Parents living together, smfq_dep_c_8yr, swls_full_m_8yr, scl_dep_m_8yr, swls_full_m_14m, scl_dep_m_14m, swls_full_f_far2, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, ADHD diagnosis, alcohol diagnosis, ASD diagnosis, depression diagnosis, eating_dis diagnosis, epilepsy diagnosis, hypert diagnosis, infections diagnosis, kidney_disease diagnosis, learning_dis diagnosis, ODD diagnosis, schizophrenia diagnosis

	ADHD diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	ASD diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	ODD diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	alcohol diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	anxiety diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	asthma diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	depression diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	dyspepsia diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	eating_dis diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	epilepsy diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	hypert diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	infections diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	kidney_disease diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	learning_dis diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	schizophrenia diagnosis
	Sex, birth year, income, paternal education, maternal education, income

	scared_anx_c_8yr
	Sex, birth year, income, paternal education, maternal education, income

	school functioning
	Sex, birth year, income, scared_anx_c_8yr, pain frequency, smfq_dep_c_8yr, scl_dep_m_14m, scl_dep_f_far2, SWLS 1 -14 y child, SWLS 2 -14 y child, SWLS 3 -14 y child, SWLS 4 -14 y child, SWLS 5 -14 y child, SMFQ 1-14y m, SMFQ 2-14y m, SMFQ 3-14y m, SMFQ 4-14y m, SMFQ 5-14y m, SMFQ 6-14y m, SMFQ 7-14y m, UM186_raw, UM187_raw, paternal education, maternal education, income, depression diagnosis, hypert diagnosis, infections diagnosis, learning_dis diagnosis, asthma diagnosis, dyspepsia diagnosis

	scl_anx_f_far2
	Sex, birth year, income, paternal education, maternal education, income

	scl_anx_m_14m
	Sex, birth year, income, paternal education, maternal education, income

	scl_anx_m_8yr
	Sex, birth year, income, paternal education, maternal education, income

	scl_dep_f_far2
	Sex, birth year, income, paternal education, maternal education, income

	scl_dep_m_14m
	Sex, birth year, income, paternal education, maternal education, income

	scl_dep_m_8yr
	Sex, birth year, income, paternal education, maternal education, income

	smfq_dep_c_8yr
	Sex, birth year, income, paternal education, maternal education, income

	swls_full_f_far2
	Sex, birth year, income, paternal education, maternal education, income

	swls_full_m_14m
	Sex, birth year, income, paternal education, maternal education, income

	swls_full_m_8yr
	Sex, birth year, income, paternal education, maternal education, income
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[bookmark: _Toc232686807]Supplementary table 6. Comparison of multiple imputed dataset and complete case dataset.  
Regression coefficients (95% CI) for associations between number of conditions and mental wellbeing, pain frequency, and school enjoyment, comparing multiple imputation (MI) and complete case (CC) to dela with missing data. Models are shown without and with adjustment for multimorbidity status (0,1).
	
	Model without multimorbidity
	Model with multimorbidity

	
	MI
	CC
	MI
	CC

	Mental wellbeing
	0.41 (0.40, 0.42)*
	0.31 (0.29, 0.33)*
	0.05 (0.01, 0.10)*
	0.04 (-0.03, 0.12)

	Pain frequency
	0.16 (0.14, 0.18)*
	0.16 (0.14, 0.18)*
	-0.00 (-0.05, 0.05)
	-0.04 (-0.12, 0.05)

	School enjoyment
	0.18 (0.16, 0.19)*
	0.16 (0.15, 0.18)*
	0.03 (-0.05, 0.12)
	0.03 (-0.05, 0.11)


* p < 0.05

