APPENDIX A

Table A.1
Risk of bias assessment of selected studies
	
	Question/ objective 
	Study design
	Subject selection
	Subject characteristic
	Measures 
	Sample size
	Analytic methods
	Estimate of variance
	Confounding
	Results 
	Conclusions
	Quality score

	Acar et al. (2021)
	2
	1
	1
	1
	1
	2
	1
	2
	n/a
	2
	1
	0.70

	Baron & Malmberg (2019)
	2
	2
	1
	1
	2
	2
	2
	2
	2
	2
	2
	0.91

	Bater & Jordan (2017)
	2
	2
	2
	2
	2
	2
	1
	2
	n/a
	2
	2
	0.95

	Carrasco et al. (2020)
	2
	2
	1
	2
	2
	2
	1
	1
	1
	2
	2
	0.82

	Cecil et al. (2012)
	2
	2
	2
	1
	1
	2
	2
	2
	2
	2
	2
	0.91

	Chang et al. (2011)
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	0.95

	Chang et al. (2003)
	1
	1
	1
	2
	2
	2
	1
	1
	n/a
	2
	2
	0.75

	Choe et al. (2013)
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.00

	Colman et al. (2006)
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.00

	Ganiban et al. (2021)
	2
	2
	1
	2
	2
	2
	2
	2
	1
	2
	2
	0.91

	Hogye et al. (2022)
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.00

	Yoo & Smetana (2022)
	2
	1
	2
	2
	2
	1
	1
	1
	n/a
	2
	1
	0.75

	Yu et al. (2018)
	2
	2
	1
	2
	2
	1
	2
	2
	2
	2
	2
	0.91

	Karreman et al. (2008)
	2
	1
	2
	2
	2
	1
	1
	1
	n/a
	2
	2
	0.80

	Lee et al. (2016)
	1
	1
	1
	2
	2
	2
	2
	0
	2
	2
	2
	0.75

	Li et al. (2022)
	2
	2
	2
	2
	2
	2
	2
	2
	0
	2
	2
	0.91

	Meldrum et al. (2016)
	2
	2
	2
	2
	2
	1
	2
	1
	0
	1
	2
	0.77

	Nathanson et al. (2009)
	2
	1
	2
	2
	2
	1
	2
	0
	n/a
	2
	2
	0.80

	Olson et al. (2011)
	2
	2
	1
	2
	1
	1
	1
	0
	2
	2
	2
	0.73

	Olson et al. (2017)
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.00

	Olson Lopez-Duran. et al. (2011)
	2
	2
	2
	2
	2
	2
	1
	1
	2
	2
	2
	0.91

	Pears et al. (2007)
	2
	2
	2
	2
	2
	2
	2
	1
	0
	2
	2
	0.86

	Piotrowski et al. (2013)
	2
	2
	2
	2
	2
	2
	1
	0
	n/a
	2
	2
	0.85

	Qiu & Shum (2022)
	2
	2
	1
	2
	2
	2
	1
	1
	2
	2
	2
	0.86

	Speidel et al. (2020)
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.00

	Tiberio et al. (2016)
	2
	2
	2
	2
	2
	2
	2
	1
	1
	2
	2
	0.91

	van Prooijen et al. (2018)
	2
	1
	1
	2
	2
	1
	2
	2
	n/a
	2
	2
	0.85

	Xing et al. (2021)
	2
	1
	1
	2
	2
	2
	2
	1
	2
	2
	2
	0.86




Table A.2
Measures utilized for children's self-regulation and parental discipline
	Study
	Measures of self-regulation
	Measures of parental discipline

	
	Measures
	Scales 
	Number of items
	Measures
	Scales 
	Number of items

	Acar et al. (2021)
	Emotion Regulation Checklist (ERC; Shields & Cicchetti, 1997)
	Emotion Regulation
	24
	Child-Rearing Questionnaire (CRQ; Paterson & Sanson, 1999) 
	Punishment; 
Inductive Reasoning
	10 

	Baron & Malmberg (2019)
	Child Social and Behavioural Questionnaire (CSBQ; Luteijn et al., 2000)
	Self-Regulation
	6
	Millennium Cohort Study Parent-Report 
	Harsh Discipline
	3

	Bater & Jordan (2017)
	Children’s Behavior Questionnaire-Short Form (CBQ-SF; Putnam & Rothbart 2006)
	Self-Regulation
	12 
	Alabama Parenting Questionnaire-Preschool Revision (APQ-PR; Clerkin et al. 2007)
	Negative Parenting Practices; 
Positive Parenting Practices
	32

	Carrasco et al. (2020)
	Items, originating from 2 different questionnaires 
	Effortful Control
	Not recorded
	Parent-Child Relationship Inventory (PCRI-M; Gerard, 1994)
	Discipline/Limit Setting
	12 

	Cecil et al. (2012)
	A composite measure was created using parental ratings of child characteristics
	Self-Regulation
	8
	Was measured using two items, adapted from a semi-structured interview
	Harsh Discipline
	2

	Chang et al. (2011)
	Children’s Behavior Questionnaire (CBQ; Ahadi et al., 1993)
	Effortful Control
	Not recorded
	Parenting Dimensions Inventory (PDI; Power et al., 1992)
	Corporal Punishment; Inductive Reasoning
	Not recorded

	Chang et al. (2003)
	Emotion Regulation Checklist (ERC; Shields & Cicchetti, 1998)
	Emotion Regulation
	24
	Parental Acceptance Rejection Questionnaire (PARQ; Rohner, 1986)
	Harsh Parenting
	11

	Choe et al. (2013)
	Children’s Behavior Questionnaire (CBQ; Ahadi et al., 1993)
	Inhibitory Control
	13
	Parenting Dimensions Inventory (PDI; Power et al., 1992)
	Inductive Discipline
	10 

	Colman et al. (2006)
	Behavior Problems Index (BPI; Peterson & Zill, 1986)
	Self-Regulation
	12
	Two mother-report items were combined to create a measure 
	Physically
Punitive Discipline
	2

	Ganiban et al. (2021)
	Children’s Behavior Questionnaire (CBQ; Rothbart et al. 2001)
	Effortful Control
	Not recorded
	Parenting Scale (PS; Arnold et al. 1993)
	Over-reactivity
	21 

	Hogye et al. (2022)
	Behavior Rating Inventory of Executive Function-Preschool version (BRIEF-P; Isquith et al., 2004)
	Inhibitory Control
	16
	Parent-Child Conflict Tactics Scale (CTSPC; Straus et al., 1998)
	Harsh Parenting
	6

	Yoo & Smetana (2022)
	Children’s Behavior Questionnaire –Very Short Form (CBQ-VSF; Putnam & Rothbart, 2006)
	Effortful Control
	12
	Preschool Parenting Measure (PPM; Sessa et al., 2001)
	Hostility
	5

	Yu et al. (2018)
	Children’s Behavior Questionnaire (CBQ; Rothbart et al., 2001)
	Inhibitory Control
	10
	Parenting Style and Dimensions Questionnaire (PSDQ; Wu et al., 2002)
	Physical Punishment
	5

	Karreman et al. (2008)
	Children’s Behavior Questionnaire (CBQ; Rothbart et al., 2001)
	Effortful Control
	13
	Parenting Dimensions Inventory (PDI; Slater & Power, 1987)
	Negative Control; Positive Control
	25

	Lee et al. (2016)
	Leiter International Performance Scale-Revised (Leiter-R; Roid & Miller, 1997)
	Emotion Regulation
	Not recorded
	Mothers were asked how many times they or anyone in the household had spanked the child in
the past week 
	Corporal Punishment
	1

	Li et al. (2022)
	Children’s Behavior Questionnaire –Very Short Form (CBQ-VSF; Rothbart & Bates, 2006)
	Effortful Control
	12
	Parent-Child Conflict Tactics Scales (CTSPC; Straus et al., 1998)
	Corporal Punishment
	6

	Meldrum et al. (2016)
	Toddler Behavior Assessment Questionnaire (TBAQ; Goldsmith, 1996)
	Inhibitory Control
	13
	Items, originating from 3 different questionnaires 
	Harsh Discipline
	17

	Nathanson et al. (2009)
	Children’s Behavior Questionnaire (CBQ; Rothbart et al., 1994)
	Inhibitory Control
	13
	Raising Children Checklist (RCS; Shumow et al., 1998)
	Harsh Parental Control;
Firm Parental
Control
	18

	Olson et al. (2011)
	Children’s Behavior Questionnaire (CBQ; Ahadi et al., 1993)
	Inhibitory Control
	Not recorded
	Socialization of Moral Affect Questionnaire-Preschool Parent (SOMA-PP; Denham et al., 1997) 
	Harsh Discipline
	13

	Olson et al. (2017)
	Children’s Behavior Questionnaire (CBQ; Rothbart & Bates, 2006)
	Inhibitory Control
	Not recorded
	Harshness of Discipline scale (HDS; Dodge et al., 1994)
	Harsh Discipline
	Not recorded

	Olson, Lopez-Duran, Lunkenheimer, Chang & Samerof (2011)
	Children’s Behavior Questionnaire (CBQ; Ahadi et al., 1993)
	Effortful Control
	Not recorded
	Parenting Dimensions Inventory (PDI; Power, 1993)
	Harsh Discipline, Warm Responsiveness
	Not recorded

	Pears et al. (2007)
	Child Behavior Checklist (CBCL; Achenbach, 1991, 1992)
	Inhibitory Control
	11
	The Discipline Questionnaire (DQ; Capaldi, 1995)
	Poor Discipline
	18

	Piotrowski et al. (2013) 

	Behavior Assessment System for Children (BASC-2; Reynolds & Kampaus 2004)
	Self-Regulation
	24
	Parenting Style Questionnaire (PSQ; Robinson et al., 1995) 
	Authoritarian Parenting;
Authoritative Parenting
	13

	Qiu & Shum (2022)
	Emotion Regulation Checklist (ERC; Shields & Cic- chetti, 1997 )
	Emotion Regulation
	24
	Parenting Style and Dimensions Questionnaire (PSDQ; Robinson et al., 2001)
	Corporal Punishment; Inductive Reasoning
	9

	Speidel et al. (2020)
	Emotion Regulation Checklist (ERC; Shields & Cic- chetti, 1997)
	Emotion Regulation
	24
	Alabama Parenting Questionnaire Preschool Revision (APQ-PER; Clerkin et al., 2007) 
	Positive Parenting
	11

	Tiberio et al. (2016)
	Items were drawn from 
3 different questionnaires 
	Effortful Control
	Not recorded
	Discipline Questionnaire (DQ; Capaldi, 1995). 
PP was assessed by items from 13 different questionnaires
	Poor Discipline
Positive Parenting
	Not recorded

	van Prooijen et al. (2018)
	Early Children’s Behavior Questionnaire (ECBQ; Putnam et al., 2006)
	Effortful Control
	32
	Self-Efficacy for Parenting Tasks Index Toddler Scale (SEPTI-TS; Coleman & Karraker, 2003) 
	Discipline Limit
	7

	Xing et al. (2021)
	Behavior Rating Inventory of Executive Function-Preschool version (BRIEF-P; Gioia et al., 2003)
	Inhibitory Control
	Not recorded
	Parent-Child Conflict Tactics Scales (CTSPC; Straus et al., 1998) 
	 Corporal Punishment
	6





Table A.3
Effect sizes (correlations) and corresponding 95% confidence intervals for all studies
	
	Correlation
	95% Confidence Interval
	Z-Value
	p

	
	
	LL
	UL
	
	

	Negative parental discipline

	Acar et al. (2021)
	-.070
	-.233
	.097
	-0.821
	.412

	Baron & Malmberg (2019)
	-.190
	-.207
	-.173
	-21.479
	<.001

	Bater & Jordan (2017)
	-.190
	-.342
	-.028
	-2.300
	.021

	Carrasco et al. (2020)
	-.460
	-.532
	-.381
	-10.180
	<.001

	Cecil et al. (2012)
	-.270
	-.295
	-.245
	-19.928
	<.001

	Chang et al. (2011)
	-.520
	-.636
	-.381
	-6.444
	<.001

	Chang et al. (2003)
	-.330
	-.424
	-.229
	-6.152
	<.001

	Colman et al. (2006)
	-.200
	-.279
	-.118
	-4.737
	<.001

	Ganiban et al. (2021)
	-.010
	-.113
	.093
	-0.189
	.850

	Hogye et al. (2022)
	-.260
	-.299
	-.220
	-12.276
	<.001

	Yoo & Smetana (2022)
	-.100
	-.280
	.087
	-1.048
	.295

	Yu et al. (2018)
	-.250
	-.389
	-.100
	-3.231
	.001

	Karreman et al. (2008)
	-.220
	-.409
	-.012
	-2.074
	.038

	Lee et al. (2016)
	-.170
	-.249
	-.088
	-4.048
	<.001

	Li et al. (2022)
	-.110
	-.243
	.027
	-1.570
	.116

	Meldrum et al. (2016)
	-.240
	-.404
	-.061
	-2.613
	.009

	Nathanson et al. (2009)
	-.030
	-.175
	.116
	-0.401
	.688

	Olson et al. (2011)
	-.370
	-.579
	-.116
	-2.801
	.005

	Olson et al. (2017)
	-.320
	-.430
	-.201
	-5.084
	<.001

	Olson. Lopez-Duran et al. (2011)
	-.320
	-.443
	-.186
	-4.523
	<.001

	Pears et al. (2007)
	-.280
	-.410
	-.139
	-3.806
	<.001

	Piotrowski et al. (2013)
	-.230
	-.284
	-.174
	-7.900
	<.001

	Qiu & Shum (2022)
	-.320
	-.386
	-.251
	-8.591
	<.001

	Tiberio et al. (2016)
	-.480
	-.560
	-.391
	-9.282
	<.001

	Xing et al. (2021)
	-.270
	-.376
	-.157
	-4.575
	<.001

	Random 
	-.253
	-.290
	-.214
	-12.390
	<.001

	Prediction Interval 
	-.253
	-.411
	-.080
	
	

	Positive parental discipline

	Acar et al. (2021)
	.220
	.056
	.372
	2.618
	.009

	Bater & Jordan (2017)
	.280
	.123
	.423
	3.440
	.001

	Chang et al. (2011)
	.300
	.121
	.460
	3.231
	.001

	Karreman et al. (2008)
	.220
	.012
	.409
	2.074
	.038

	Nathanson et al. (2009)
	.330
	.194
	.454
	4.587
	<.001

	Olson. Lopez-Duran et al. (2011)
	.240
	.101
	.370
	3.338
	.001

	Piotrowski et al. (2013)
	.150
	.093
	.206
	5.099
	<.001

	Qiu & Shum (2022)
	.350
	.282
	.415
	9.466
	<.001

	Tiberio et al. (2016)
	.300
	.190
	.402
	5.198
	<.001

	Choe et al. (2013)
	.250
	.128
	.365
	3.940
	<.001

	Speidel et al. (2020)
	.280
	.158
	.393
	4.410
	<.001

	van Prooijen et al. (2018)
	.420
	.250
	.565
	4.566
	<.001

	Random 
	.275
	.220
	.328
	9.488
	<.001

	Prediction Interval 
	.275
	.102
	.431
	
	





APPENDIX B

References of studies used in this meta-analysis are as follows:
Acar, I. H., Veziroğlu-Çelik, M., Çelebi, Ş., İngeç, D., & Kuzgun, S. (2019). Parenting styles and Turkish children’s emotion regulation: The mediating role of parent-teacher relationships. Current Psychology, 40, 4427–4437. https://doi.org/10.1007/s12144-019-00390-y 
Baron, A., & Malmberg, L. E. (2019). A vicious or auspicious cycle: The reciprocal relation between harsh parental discipline and children’s self-regulation. European Journal of Developmental Psychology, 16(3), 302-317. https://doi.org/10.1080/17405629.2017.1399875 
Bater, L. R., & Jordan, S. S. (2016). Child routines and self-regulation serially mediate parenting practices and externalizing problems in preschool children. Child & Youth Care Forum, 46(2), 243–259. https://doi.org/10.1007/s10566-016-9377-7 
Carrasco, M. A., Delgado, B., & Holgado-Tello, F. P. (2020). Children’s temperament: A bridge between mothers’ parenting and aggression. International Journal of Environmental Research and Public Health, 17(17), 6382. https://doi.org/10.3390/ijerph17176382 
Cecil, C. A. M., Barker, E. D., Jaffee, S. R., & Viding, E. (2012). Association between maladaptive parenting and child self-control over time: cross-lagged study using a monozygotic twin difference design. British Journal of Psychiatry, 201(04), 291–297. https://doi.org/10.1192/bjp.bp.111.107581 
Chang, H., Olson, S. L., Sameroff, A. J., & Sexton, H. R. (2011). Child effortful control as a mediator of parenting practices on externalizing behavior: evidence for a sex-differentiated pathway across the transition from preschool to school. Journal of Abnormal Child Psychology, 39(1), 71–81. https://doi.org/10.1007/s10802-010-9437-7 
Chang, L., Schwartz, D., Dodge, K. A., & McBride-Chang, C. (2003). Harsh parenting in relation to child emotion regulation and aggression. Journal of Family Psychology, 17(4), 598–606. https://doi.org/10.1037/0893-3200.17.4.598 
Choe, D. E., Olson, S. L., & Sameroff, A. J. (2013). Effects of early maternal distress and parenting on the development of children's self-regulation and externalizing behavior. Development and Psychopathology, 25(2), 437-453. https://doi.org/10.1017/S0954579412001162 
Colman, R. A., Hardy, S. A., Albert, M., Raffaelli, M., & Crockett, L. (2006). Early predictors of self-regulation in middle childhood. Infant and Child Development, 15(4), 421–437. https://doi.org/10.1002/icd.469 
Ganiban, J. M., Liu, C., Zappaterra, L., An, S., Natsuaki, M. N., Neiderhiser, J. M., ... & Leve, L. D. (2021). Gene x environment interactions in the development of preschool effortful control, and its implications for childhood externalizing behavior. Behavior Genetics, 51(5), 448-462. https://doi.org/10.1007/s10519-021-10073-9 
Hogye, S. I., Jansen, P. W., Lucassen, N., & Keizer, R. (2022). The relation between harsh parenting and bullying involvement and the moderating role of child inhibitory control: A population‐based study. Aggressive Behavior, 48(2), 141-151. https://doi.org/10.1002/ab.22014 
Karreman, A., van Tuijl, C., van Aken, M. A. G., & Deković, M. (2008). Parenting, coparenting, and effortful control in preschoolers. Journal of Family Psychology, 22(1), 30–40. https://doi.org/10.1037/0893-3200.22.1.30 
Lee, Y. E., Brophy‐Herb, H. E., Vallotton, C. D., Griffore, R. J., Carlson, J. S., & Robinson, J. L. (2016). Do young children's representations of discipline and empathy moderate the effects of punishment on emotion regulation? Social Development, 25(1), 120-138. https://doi.org/10.1111/sode.12141 
Li, J., Wang, M., Liu, X., & Zhang, H. (2022). Developmental cascades of preschoolers’ effortful control, externalizing behaviors, and parental corporal punishment in China. Journal of Interpersonal Violence, 37(3-4), NP1322-NP1347. https://doi.org/10.1177/0886260520927498 
Meldrum, R. C., Verhoeven, M., Junger, M., van Aken, M. A., & Deković, M. (2018). Parental self-control and the development of male aggression in early childhood: A longitudinal test of self-control theory. International Journal of Offender Therapy and Comparative Criminology, 62(4), 935-957. https://doi.org/10.1177/0306624X16662 
Nathanson, L., Rimm-Kaufman, S. E., & Brock, L. L. (2009). Kindergarten adjustment difficulty: The contribution of children’s effortful control and parental control. Early Education and Development, 20(5), 775–798. https://doi.org/10.1080/10409280802571236 
Olson, S. L., Choe, D. E., & Sameroff, A. J. (2017). Trajectories of child externalizing problems between ages 3 and 10 years: Contributions of children's early effortful control, theory of mind, and parenting experiences. Development and Psychopathology, 29(4), 1333-1351. https://doi.org/10.1017/S095457941700030X 
Olson, S. L., Lopez-Duran, N., Lunkenheimer, E. S., Chang, H., & Sameroff, A. J. (2011). Individual differences in the development of early peer aggression: Integrating contributions of self-regulation, theory of mind, and parenting. Development and Psychopathology, 23(01), 253–266. https://doi.org/10.1017/s0954579410000775 
Olson, S. L., Tardif, T. Z., Miller, A., Felt, B., Grabell, A. S., Kessler, D., … Hirabayashi, H. (2011). Inhibitory control and harsh discipline as predictors of externalizing problems in young children: A comparative study of U.S., Chinese, and Japanese preschoolers. Journal of Abnormal Child Psychology, 39(8), 1163–1175. https://doi.org/10.1007/s10802-011-9531-5 
Pears, K., Capaldi, D. M., & Owen, L. D. (2007). Substance use risk across three generations: The roles of parent discipline practices and inhibitory control. Psychology of Addictive Behaviors, 21(3), 373–386. https://doi.org/10.1037/0893-164x.21.3.373 
Piotrowski, J. T., Lapierre, M. A., & Linebarger, D. L. (2013). Investigating correlates of self-regulation in early childhood with a representative sample of English-speaking American families. Journal of Child and Family Studies, 22(3), 423-436. https://doi.org/10.1007/s10826-012-9595-z 
Qiu, C., & Shum, K. K. M. (2022). Relations between caregivers’ emotion regulation strategies, parenting styles, and preschoolers’ emotional competence in Chinese parenting and grandparenting. Early Childhood Research Quarterly, 59, 121-133. https://doi.org/10.1016/j.ecresq.2021.11.012 
Speidel, R., Wang, L., Cummings, E. M., & Valentino, K. (2020). Longitudinal pathways of family influence on child self-regulation: The roles of parenting, family expressiveness, and maternal sensitive guidance in the context of child maltreatment. Developmental Psychology, 56(3), 608-622. https://doi.org/10.1037/dev0000782 
Tiberio, S. S., Capaldi, D. M., Kerr, D. C., Bertrand, M., Pears, K. C., & Owen, L. (2016). Parenting and the development of effortful control from early childhood to early adolescence: A transactional developmental model. Development and Psychopathology, 28(3), 837-853. https://doi.org/10.1017/S0954579416000341 
van Prooijen, D. L., Hutteman, R., Mulder, H., van Aken, M. A., & Laceulle, O. M. (2018). Self-control, parenting, and problem behavior in early childhood: A multi-method, multi-informant study. Infant Behavior and Development, 50, 28-41. https://doi.org/10.1016/j.infbeh.2017.11.001 
Xing, X., Zhang, L., Wei, Y., & Wang, Z. (2021). Parental harsh discipline and preschooler’s inhibitory control in China: bidirectional relations and gender differences. Journal of Interpersonal Violence, 36(17-18), NP9109-NP9129. https://doi.org/10.1177/0886260519854558 
Yoo, H. N., & Smetana, J. G. (2021). Associations among child temperament, parenting, and young children's moral and conventional understanding: The moderating role of self-regulation. Social Development, 1– 20. https://doi.org/10.1111/sode.12571 
Yu, J., Cheah, C. S., Hart, C. H., & Yang, C. (2018). Child inhibitory control and maternal acculturation moderate effects of maternal parenting on Chinese American children’s adjustment. Developmental Psychology, 54(6), 1111-1123. https://doi.org/10.1037/dev0000517 

