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SUPPLEMENTARY METHODS 

[bookmark: _Toc191652301]1. Validity of parenting measures derived from 5-minute speech sample 

We tested whether the speech-derived measure of affectionate parenting was a valid proxy to how mothers behaved in parent-child interactions, using observational measures of warm, sensitive parenting that had been collected in E-Risk at the family-level (i.e., for both twins combined). These analyses were in response to reviewer comments, and therefore not pre-registered. We did not use these measures in the analyses reported in the main manuscript, because they are not at the individual-twin level, and can therefore not be used in twin analyses. 

Observational measures of parenting were obtained as previously described (Wertz et al., 2023) through study interviewer observations of mothers interacting with their twins during the study visit at ages 7 and 10, using items adapted from the HOME (Bradley et al., 1988; Caldwell & Bradley, 1984) and the Dyadic Parent–Child Interactive Coding System–Revised (Robinson & Eyberg, 1981; Webster-Stratton, 1998) (example items: “Is the parent affectionate to the child?”; “Is the parenting of the child overly strict?”.) Internal consistency reliabilities ranged from α = .72 to α = .82 (mean α = .82 for positive parenting, and α = .75 for negative parenting). We standardised all measures, reverse-coded the negative parenting measures, averaged across measures within age, then re-standardized and averaged across age. 

Our measure of affectionate parenting derived from speech samples was correlated with observational measures of warm, sensitive parenting at r=.42. According to Cohen’s (1992) guidelines, this is a moderate to large correlation (Cohen, 1992). To further put this in perspective, previous meta-analyses report that parent- and offspring reports of parenting are correlated at r=.28 (Hou et al., 2019) and that parent self-reports of parenting (via questionnaires) are correlated with their observed parenting at r=.17 (Hendriks et al., 2018). Thus, the correlations between the measures of parenting derived from speech and from observations of parent-child interactions are in line with, or even exceed, what would be expected for different measures of parenting. 

Furthermore, correlations of this magnitude between different informants reporting on the same construct are not unique to parenting, but are evident for other constructs as well, including psychological wellbeing (r=.42; Schneider & Schimmack, 2009); adult and child psychopathology (r=.25 – r=.43 for internalising and r=.30 – r=.44 for externalising problems; Achenbach et al., 2005; De Los Reyes et al., 2015) and personality traits (r=.30 – r=.45 depending on trait; Connolly et al., 2007). 

Against this background, the correlation between our measure from maternal speech with that of observations of parent-child interactions, is considerable and supports our claim that the measure is a valid proxy to how mothers behaved in interactions with their children. It is also consistent with meta-analytic evidence showing that across a diverse range of developmental stages and populations, parenting measures derived from 5-minute speech samples were significantly associated with observations of parent–child interactions (Weston et al., 2017). The meta-analysis concludes that “the Five Minute Speech Sample holds strong potential as a brief but richly informative tool for indexing parent–child dynamics - particularly affective dimensions of the parent–child relationship - in both research and clinical contexts” (Weston et al., 2017, p.118). 
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[bookmark: _Toc191652303]Table S1. 
Twin correlations in affectionate parenting and personality traits. 
	
	r(MZ)
	n (MZ pairs)
	r(DZ)
	n (DZ pairs)

	Affectionate parenting 
	.53
	618
	.37
	492

	Personality
	
	
	
	

	  Openness
	.40
	576
	.25
	441

	  Conscientiousness
	.37
	578
	.28
	442

	  Extraversion
	.44
	578
	.11
	443

	  Agreeableness
	.31
	577
	.20
	442

	  Neuroticism
	.23
	578
	.05
	443


Note: Correlations and sample size are reported separately for identical (monozygotic; MZ) and non-identical (dizygotic; DZ) twins. 
r=correlation; n=sample size. 
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[bookmark: _Toc191652304]Table S2. 
Preregistration deviations table (following Willroth & Atherton, 2024). 

	Deviations

	#
	Details
	Original Wording 
	Deviation Description 
	Reader Impact

	1
	Type
	Covariates
	“[We will test whether] associations [between parenting and personality] are a product of child effects, whereby child behavior elicits differences [in] parenting, rather than differences in parenting eliciting differences in child behavior (we will test this by accounting for measures of early-childhood temperament).”  
	Our pre-registered analyses revealed that there were no child effects of childhood temperament on parenting at the within-MZ-twin level, i.e. differences between MZ twins in childhood temperament did not elicit differences between MZ twins in parenting. This would suggest that child effects do not explain away associations between parenting and personality at age 18, but we were concerned that parents may still react to other characteristics of their children (i.e. other than temperament) that may influence their parenting and children’s later personality, and may thus confound the association. To increase robustness of our findings, we added measures of childhood externalising and internalising problems to our analyses, which have previously been shown to elicit differences in parenting. As predicted, children’s externalising and internalising problems at age 5 were associated with differences in parenting, even within MZ twins. However, controlling for this child effect did not explain away our associations. We report our pre-registered analyses in the Supplement. 
	The change in analysis strategy should make our findings more robust, because the new variables provided a stronger control for child effects.

	
	Reason
	New knowledge
	
	
	

	
	Timing
	After results known
	
	
	

	
	Timing
	Select One
	
	
	

	Unregistered Steps

	#
	Details
	Original Wording
	Unregistered Step Description
	Reader Impact

	1
	Type
	Variables
	“[We will test whether] associations [between parenting and personality] are a product of child effects, whereby child behavior elicits differences [in] parenting, rather than differences in parenting eliciting differences in child behavior (we will test this by accounting for measures of early-childhood temperament).”  
	Our pre-registered analyses revealed that there were no associations between childhood temperament and parenting at the within-MZ-twin level as had been expected, i.e. differences between MZ twins in childhood temperament were not associated with differences between MZ twins in parenting. This would suggest that child effects do not explain away associations between parenting and personality at age 18, but we were concerned that characteristics of children other than temperament may be associated with parenting and children’s later personality, and may thus confound the association. We therefore sought to use a stronger control variable to increase the robustness of our findings, adding measures of childhood behavioral and emotional problems to our analyses, which have previously been shown to be associated with differences in parenting. Using these measures is likely to capture more variation associated with differences in parenting behavior than measures of children’s temperament and is therefore a more conservative strategy. 
	The additional analyses should make our findings more robust, because the new variables provided a stronger control for child effects. The original pre-registered analyses are reported in Figure S3. 

	
	Timing
	After results known
	
	
	

	2
	Type
	Variables
	NA (we had not originally considered the possibility of including parenting measures at age 18). 
	When reviewing our findings, we noted the possibility that parenting in childhood may predict personality in adulthood not because of any enduring effects of childhood parenting, but because of the potential stability of parenting from childhood to adulthood (i.e., parents who are more affectionate in childhood may also be more affectionate when their children become adults, and it might be affectionate parenting in adulthood that affects offspring personality, versus affectionate parenting provided during childhood). Although we did not have the same measure of affectionate parenting at age 18 as in childhood, we did have a measure of family support, including items such as “I can talk about my problems with my family”; “I get the emotional support and help I need from my family”. We added this measure to our to our analyses.  
	The additional analyses should make our findings more robust, because they test a potential alternative explanation of our findings. 

	
	Timing
	After results known
	
	
	





[bookmark: _Toc191652305]Table S3. 
Associations of temperament with childhood affectionate parenting and early-adult personality. 

	
	Across full cohort 
	Within MZ twins

	
	Est (95%CI) 
	Est (95%CI)

	Associations with lack of control 
	
	

	Affectionate parenting   
	-.12
	(-.17, -.07)
	-.02
	(-.11, .07)

	Personality 
	
	
	
	

	Openness
	-.06
	(-.11, -.01)
	-.01
	(-.12, .10)

	Conscientiousness
	-.15 
	(-.21, -.10)
	-.01
	(-.14, .11)

	Extraversion
	-.02
	(-.07,   .03)
	-.06
	(-.18, .06)

	Agreeableness
	-.12 
	(-.18, -.07)
	-.04 
	(-.19, .12)

	Neuroticism
	  .07
	(  .02,   .12)
	   .13
	(-.01, .27)

	Associations with sluggishness
	
	

	Affectionate parenting   
	-.06
	(-.11, -.01)
	-.07
	(-.18, .03)

	Personality 
	
	
	
	

	Openness
	-.11 
	(-.16, -.06)
	-.01
	(-.12, .10)

	Conscientiousness
	-.09
	(-.14, -.04)
	-.02
	(-.12, .09)

	Extraversion
	-.17
	(-.22, -.12)
	 .02
	(-.08, .11)

	Agreeableness
	-.06
	(-.11, -.02)
	-.07
	(-.20, .05)

	Neuroticism
	  .04
	(  .00,  .09)
	  .03
	(-.10, .16)

	Associations with approach
	
	

	Affectionate parenting   
	.09
	(.04, .13)
	.06
	(-.05, .16)

	Personality 
	
	
	
	

	Openness
	.20
	(.15, .24)
	-.02
	(-.13, .09)

	Conscientiousness
	.09
	(.04, .14)
	-.04
	(-.16, .08)

	Extraversion
	.23
	(.18, .28)
	-.03
	(-.14, .09)

	Agreeableness
	.07
	(.02, .12)
	 .00
	(-.14, .14)

	Neuroticism
	-.09
	(-.13, -.04)
	  .01
	(-.14, .15)


Note: All estimates are based on z-scored variables. The affectionate parenting measure is the average across ages 5 and 10. MZ=monozygotic (identical); Est=Estimate; CI=Confidence intervals. 
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Associations of hypothesized confounding variables (maltreatment; childhood behavioral and emotional problems; age-18 family support) with childhood affectionate parenting and early-adult personality. 

	
	Across full cohort 
	Within MZ twins

	
	Est (95%CI) 
	Est (95%CI)

	Associations with maltreatment 
	
	

	Affectionate parenting   
	-.19
	(-.24; -.13)
	-.05
	(-.17; .06)

	Personality 
	
	
	
	

	Openness
	-.06
	(-.11; .00)
	-.03
	(-.18; .11)

	Conscientiousness
	-.16
	(-.21; -.10)
	-.16
	(-.31; .00)

	Extraversion
	-.02
	(-.06; .04)
	-.04
	(-.17; .08)

	Agreeableness
	-.12
	(-.18; -.07)
	-.01
	(-.16; .15)

	Neuroticism
	  .06
	 (.01; .11)
	  .08
	(-.09; .25)

	Associations with behavioral problems
	
	

	Affectionate parenting   
	-.39
	(-.45; -.33)
	-.46
	(-.58; -.35)

	Personality 
	
	
	
	

	Openness
	-.12
	(-.16; -.07)
	-.06
	(-.19; .08)

	Conscientiousness
	-.25
	(-.30; -.21)
	-.12
	(-.25; .01)

	Extraversion
	 .01
	(-.04; .06)
	 .01
	(-.12; .13)

	Agreeableness
	-.20
	(-.25; -.15)
	-.07
	(-.24; .10)

	Neuroticism
	 .04
	 (.00; .09)
	-.03
	(-.18; .11)

	Associations with emotional problems
	
	

	Affectionate parenting   
	-.22
	(-.27; -.17)
	-.18
	(-.28; -.08)

	Personality 
	
	
	
	

	Openness
	-.10
	(-.15; -.06)
	-.03
	(-.14; .07)

	Conscientiousness
	-.10
	(-.15; -.05)
	  .03
	(-.07; .13)

	Extraversion
	-.10
	(-.14; -.04)
	  .00
	(-.09; .10)

	Agreeableness
	-.06
	(-.11; -.02)
	  .14
	(.02; .26)

	Neuroticism
	  .07
	 (.03; .12)
	-.06
	(-.19; .06)

	Associations with family support at age 18

	Affectionate parenting   
	.16
	(.12; .21)
	.05
	(-.02; .13)

	Personality 
	
	
	
	

	Openness
	.05
	(.01; .10)
	.01
	(-.08; .10)

	Conscientiousness
	.16
	(.11; .21)
	.04
	(-.05; .13)

	Extraversion
	.16
	(.11; .21)
	.13
	(.05; .22)

	Agreeableness
	.28
	(.23; .33)
	.14
	(.05; .24)

	Neuroticism
	-.21     
	(-.25; -.16)
	-.06
	(-.15; .03)


Note: All estimates are based on z-scored variables. The affectionate parenting measure is the average across ages 5 and 10. MZ=monozygotic (identical); Est=Estimate; CI=Confidence intervals. 




[bookmark: _Toc191652307]SUPPLEMENTARY FIGURES

[bookmark: _Toc191652308]Figure S1. 
Associations between parenting in childhood and personality traits in early adulthood, separately for affectionate parenting assessed at age 5, age 10 and across both ages. 
 [image: ]

Note: All estimates are based on z-scored variables. Error bars indicate 95% confidence intervals. 
[bookmark: _Toc191652309]
Figure S2. 
Associations between affectionate parenting in childhood and personality traits in early adulthood, separately for maternal warmth and (reverse-coded) maternal dissatisfaction. 
[image: ]
Note: All estimates are based on z-scored variables. Maternal dissatisfaction was reverse-coded to make it easier to compare effects to those for maternal warmth. Error bars indicate 95% confidence intervals. 
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Figure S3. 
Pre-registered analyses of adjusting for childhood temperament in associations between affectionate parenting in childhood and personality traits in early adulthood. 

[image: ]
Note: The Figure shows how associations between parenting and personality traits are affected by changes to the baseline model. The baseline model reports associations between childhood parenting and Big 5 personality traits, as reported by study interviewers. The “co-informants” model reports associations between childhood parenting and Big 5 traits as reported by co-informants (mostly mothers and co-twins). The “Maltreatment-adjusted” model is the same as the baseline model, but it controls for exposure to physical and sexual maltreatment by an adult up to the age of 12.  The “Maltreatment-excluded” model is the same as the baseline model, but it excludes the n=147 families for whom there had been evidence of maltreatment in childhood. These analyses are the same as presented in the main manuscript, and are included here for completeness’ sake. The “Temperament-adjusted” model controls for temperament assessed when twins were aged 5 years old, in addition to parenting as a predictor. This model is not included in the main manuscript, but is presented here because it was pre-registered. E-Risk participants’ temperament was measured at age 5, using reports by trained research workers as previously described (Caspi et al., 1995). Briefly, research workers rated each child-participant on 22 adjectives items that loaded on three replicable factors: “lack of control” indexing emotional lability and short attention span (example items: ‘lability’; ‘easily frustrated’, ‘impulsivity’); “sluggishness” indexing shyness and fear (example items: ‘flat affect’; ‘passivity’; ‘self-criticism’); and “approach” indexing self-confidence, and self-reliance (example items: ‘friendliness’; ‘quick adjustment’; ‘self-confidence’) (Caspi et al., 1995). The analyses reported in the Figure simultaneously adjust for all three temperament factors. The affectionate parenting measure is the average across ages 5 and 10. All estimates are based on z-scored variables. Error bars indicate 95% confidence intervals. 
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Figure S4
[image: ]Associations between parenting and personality across all E-Risk participants.
 









Note: The figure shows associations between affectionate parenting in childhood (across ages 5 and 10) and personality traits at age 18 as rated by study interviewers. In these analyses, each participant is treated as an individual (rather than a member of a twin pair). All analyses are adjusted for sex. Each plotted point represents mean x and y coordinates for a bin of about 20 E-Risk participants. Regression lines were estimated from the original, unbinned data. The sample sizes for each analysis were: Openness n=2,051; Conscientiousness n=2,054; Extraversion n=2,055; Agreeableness n=2,053; Neuroticism n=2,055. 
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