Mediating mechanisms of the relationship between exposure to deprivation and threat during childhood and adolescent psychopathology: evidence from the Millennium Cohort Study
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eText 1 Missing data strategy.
Missing information ranged from 3.5% on child’s sex, number of siblings, maternal age at birth, and month of birth to 48.3% on threat (see eTable 2). Having missing information on any of the study variables was predicted by higher psychological distress and deprivation, lower cognitive ability and emotional regulation, and being non-white (see eTable 3).
For the regression-based analyses, the missing data were also imputed using Multiple Imputation by Chained Equations Algorithm (MICE), with n=50 imputed datasets, due to the non-monotone pattern of missing values, and due to its ability to accommodate various types of variables in the imputation model, including continuous and categorical ones. This approach uses a series of univariate conditional imputation models to impute missing data.1 The multiple imputation works under the assumption that the data are missing at random (MAR).2, 3 The MAR mechanism, which is largely untestable, implies that systematic differences between the missing and the observed values can be explained by observed data.2 The strength of multiple imputation is that it tends to perform better than complete case analysis in most missing data scenarios, particularly when the amount of missing data is large.4
The imputation model included all variables included in analytical model (the outcome, mediators, exposures and potential confounding). In addition, we included an alternative measure of psychopathology (the Strengths and Difficulties Questionnaire), collected at age 17 from the cohort member. As this measure was associated with the study variables and missingness, it was likely to improve predictive power of the imputation model.5, 6 It is recommended to impute variables in the form.7, 8 Hence, we conducted three separate imputation models, including three versions of the threat and deprivation variables used in the study, as binary, continuous, and their individual components.
The mediation analysis applied CMAverse package, which by default conducts MICE to impute missing data. All variables including exposure, mediator, outcome and baseline/intermediate confounding factors in the main analysis were included at the imputation stage, and 20 datasets were imputed due to constrained calculation power.

	eTable 1 Distribution of items to construct deprivation and threat
	
	

	Items for deprivation
	
	Items for threat

	Times of household income below deprivation threshold at 9 months, 3 and 5 years old
	
	Times of exposing to interpersonal violence at 9 months, 3 and 5 years old

	0
	5176 (58.1%)
	
	0
	5289 (81.9%)

	1
	1272 (14.3%)
	
	1
	645 (10.0%)

	2
	1009 (11.3%)
	
	2
	309 (4.8%)

	3
	1459 (16.4%)
	
	3
	217 (3.4%)

	Times of child from the most deprived area at 9 months, 3 and 5 years old
	
	Frequency of smacking child at age 3

	0
	4688 (80.6%)
	
	Never
	2862 (33.4%)

	1
	223 (3.8%)
	
	Rarely
	4461 (52.0%)

	2
	160 (2.7%)
	
	Once a month
	445 (5.2%)

	3
	748 (12.9%)
	
	Once a week or more
	728 (8.5%)

	Lowest household academic qualification at age 5
	
	Daily
	80 (0.9%)

	NVQ1
	1030 (10.3%)
	
	Frequency of shouting at child at age 3

	NVQ2
	3604 (35.9%)
	
	Never
	270 (3.2%)

	NVQ3
	1562 (15.6%)
	
	Rarely
	2727 (31.9%)

	NVQ4
	2562 (25.5%)
	
	Once a month
	703 (8.2%)

	NVQ5
	217 (2.2%)
	
	Once a week or more
	3368 (39.3%)

	Others
	1069 (10.6%)
	
	Daily
	1492 (17.4%)

	Parental occupational social class at age 7
	
	Mother using physical restraint on child at age 3

	Neither parent in manual occupation
	5471 (57.0%)
	
	No
	8826 (96.0%)

	Either parent in manual occupation
	1969 (20.5%)
	
	Yes
	369 (4.0%)

	Both parents in manual occupation
	2155 (22.5%)
	
	Mother slapped or spanked child at age 3

	Times of either parental in unemployment at 9 months and 3 years old
	
	No
	9139 (99.4%)

	0
	4022 (42.7%)
	
	Yes
	56 (0.6%)

	1
	1924 (20.4%)
	
	
	

	2
	3465 (36.8%)
	
	
	

	Times of not reporting owing a house at 9 months, 3 and 5 years old
	
	
	

	0
	5607 (62.7%)
	
	
	

	1
	729 (8.1%)
	
	
	

	2
	478 (5.3%)
	
	
	

	3
	2131 (23.8%)
	
	
	






















[bookmark: OLE_LINK27]eFigure 1 Histogram of latent scores of deprivation and threat










	eTable 2. The proportion of missing information in each variable (n=10,709).

	Variable 
	N missing
	% missing

	Outcome
	
	

	Psychological distress 
	827
	      7.7

	
	
	

	Exposures
	
	

	Threat
	5,065
	     47.3

	Deprivation
	5,173
	     48.3

	
	
	

	Mediators
	
	

	Cognitive ability
	816
	      7.6

	Emotion regulation
	1,626
	     15.2

	
	
	

	Confounding
	
	

	Child’s sex 
	378
	      3.5

	Child’s ethnicity 
	399
	      3.7

	Lone parent at birth
	381
	      3.6

	Number of siblings 
	378
	      3.5

	Maternal age at birth 
	378
	      3.5

	Unplanned pregnancy 
	408
	      3.8

	Mother’s mental health 
	1,236
	     11.5

	Father’s mental health
	3,663
	     34.2

	Smoking during pregnancy by mother
	408
	      3.8

	Smoking during pregnancy by father
	2,791
	     26.1

	Drinking during pregnancy by either parent 
	395
	      3.7

	Birthweight 
	402
	      3.8

	Gestational age 
	501
	      4.7

	Month of birth 
	378
	      3.5

	Child was breastfed
	393
	      3.7



	eTable 3. Predictors of having missing information on any exposure in the study sample (n=10,709).

	Exposures 
	Risk ratio
	95% CI

	Psychological distress
	1.00
	1.00
	1.01

	Threat
	0.83
	0.63
	1.10

	Deprivation
	1.41
	1.40
	1.43

	Cognitive ability
	0.99
	0.98
	0.99

	Emotion regulation
	0.93
	0.92
	0.94

	Child’s ethnicity
	
	
	

	  White (reference)
	-
	-
	-

	  Non-white
	1.91
	1.84
	1.98

	Child’s sex
	
	
	

	  Female (reference)
	-
	-
	-

	  Male
	0.97
	0.93
	1.01

	Note. 95% CI = 95% confidence interval.



eTable 4. Correlation table of study variables
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK24]
	Deprivation
	Threat
	Cog ability
	Emo reg
	Mental stress
	Male
	Non-white
	Maternal age
	Planned preg
	Maternal K6
	Paternal K6
	Lone parent
	No. of siblings
	Mom drank 
	Mom smoked
	Dad smoked
	Birth weight
	Breastfed
	Gestage

	Deprivation
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Threat
	-0.01
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cognitive ability
	-0.29*
	-0.05*
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Emotion regulation
	-0.23*
	-0.23*
	0.17*
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mental distress
	0.03*
	-0.02
	0.03*
	-0.07*
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Male
	0.00
	0.13*
	0.05*
	-0.13*
	-0.28*
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	Non-white
	0.44*
	-0.06*
	-0.14*
	-0.12*
	-0.09*
	0.00
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	Maternal age
	-0.33*
	-0.10*
	0.15*
	0.20*
	-0.01*
	0.01
	-0.03*
	1.00
	
	
	
	
	
	
	
	
	
	
	

	Planned preg*
	-0.37*
	-0.01
	0.13*
	0.16*
	-0.03*
	0.00
	-0.16*
	0.31*
	1.00
	
	
	
	
	
	
	
	
	
	

	Maternal K6
	0.24*
	0.10*
	-0.09*
	-0.26*
	0.09*
	0.02
	0.15*
	-0.08*
	-0.17*
	1.00
	
	
	
	
	
	
	
	
	

	Paternal K6
	0.20*
	0.03
	-0.03*
	-0.12*
	0.09*
	0.03*
	0.12*
	-0.02
	-0.06*
	0.19*
	1.00
	
	
	
	
	
	
	
	

	Lone parent
	0.29*
	0.04
	-0.08*
	-0.18*
	0.08*
	0.02
	0.07
	-0.13*
	-0.28*
	0.13*
	0.07*
	1.00
	
	
	
	
	
	
	

	No. of siblings
	0.24*
	-0.05*
	-0.14*
	0.05*
	-0.01
	0.00
	0.16*
	0.33*
	-0.12*
	0.08*
	0.05*
	-0.01
	1.00
	
	
	
	
	
	

	Mom drank
	-0.29*
	0.08*
	0.12*
	0.04*
	0.03*
	0.02
	-0.47*
	0.14*
	0.11*
	-0.02
	-0.04*
	-0.07
	-0.05*
	1.00
	
	
	
	
	

	Mom smoked*
	0.25*
	0.07*
	-0.08*
	-0.20*
	0.11*
	0.01
	-0.39*
	-0.30*
	-0.33*
	0.13*
	0.07*
	0.28*
	-0.04*
	0.10*
	1.00
	
	
	
	

	Dad smoked*
	0.31*
	0.05*
	-0.12*
	-0.15*
	0.10*
	0.00
	0.03
	-0.20*
	-0.24*
	0.15*
	0.11*
	0.33*
	0.05*
	-0.06*
	0.61*
	1.00
	
	
	

	Birth weight
	-0.16*
	0.03*
	0.08*
	0.07*
	-0.04*
	0.12*
	-0.25*
	0.08*
	0.08*
	-0.05*
	-0.03*
	-0.08*
	0.09*
	0.10*
	-0.13*
	-0.12*
	1.00
	
	

	Breastfed
	-0.24*
	-0.03
	0.19*
	0.13*
	0.02
	0.05*
	0.28*
	0.26*
	0.24*
	-0.05*
	0.00
	-0.12*
	-0.15*
	0.15*
	-0.32*
	-0.22*
	0.04*
	1.00
	

	Gestational age
	-0.05*
	0.01
	0.03*
	0.06*
	-0.01
	-0.03*
	-0.09*
	-0.01*
	0.05*
	-0.02*
	-0.04*
	-0.07*
	-0.04*
	0.05*
	-0.03*
	-0.04*
	0.57*
	0.03*
	1.00


[bookmark: OLE_LINK25]Note. #refers to Planned pregnancy, Mother smoked during pregnancy, Father smoked during pregnancy respectively. *indicates that the correlation between two variables is statistically significant. Correlation coefficient between continuous, categorical and binary variables was calculated using “polychoric” command, and statistical test was obtained using “pwcorr”, “tetrachoric”, “pbis”, “tab,chi2”, and “anova” command correspondingly in Stata. Month of birth was not significantly correlated with any other variables thus omitted in the above table..
	eTable 5. The association between the individual components of derived exposures (deprivation and threat) and psychopathology – using imputed data (n=10,709).

	[bookmark: _Hlk98400234]
	Unadjusted model
	Adjusted model

	
	b
	95% CI
	b
	95% CI

	Components of deprivation
	
	
	
	

	Family income
	0.18
	(-0.09, 0.46)
	0.16
	(-0.16, 0.47)

	Area deprivation
	0.07
	(-0.31, 0.46)
	0.05
	(-0.34, 0.44)

	Economic activity
	0.24
	(0.03, 0.45)
	0.17
	(-0.03, 0.38)

	[bookmark: _Hlk102653709]Housing tenure 
	0.19
	(-0.06, 0.44)
	0.16
	(-0.13, 0.45)

	Household social class
	
	
	
	

	  Neither parent in routine/manual occupation (reference)
	-
	-
	-
	-

	  Either parent in routine/manual occupation
	-0.08
	(-0.79, 0.64)
	-0.14
	(-0.81, 0.53)

	  Both parents in routine/manual occupation
	0.37
	(-0.37, 1.11)
	0.22
	(-0.53, 0.98)

	Household academic qualification
	
	
	
	

	  NVQ 1 (reference)
	-
	-
	-
	-

	  NVQ 2
	0.02
	(-1.04, 1.08)
	0.03
	(-0.94, 1.00)

	  NVQ 3
	0.30
	(-0.93, 1.53)
	0.36
	(-0.76, 1.48)

	  NVQ 4
	-0.05
	(-1.12, 1.03)
	0.02
	(-1.00, 1.04)

	  NVQ 5
	0.00
	(-2.05, 2.05)
	0.17
	(-1.73, 2.06)

	  Other
	0.49
	(-0.71, 1.70)
	0.33
	(-0.82, 1.48)

	
	
	
	
	

	Components of threat
	
	
	
	

	Interpartner violence 
	0.23
	(-0.24, 0.69)
	0.11
	(-0.32, 0.53)

	Smacking
	-0.02
	(-0.36, 0.32)
	0.06
	(-0.25, 0.36)

	Shouting
	-0.04
	(-0.28, 0.21)
	-0.02
	(-0.25, 0.21)

	Physical restraint
	0.03
	(-1.40, 1.46)
	0.29
	(-1.09, 1.66)
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