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ABSTRACT

Objective: To examine, in a population-based cohort of three-year-old children, the
association between self-regulation and exposure to the household routines of regular
bedtime, regular mealtime, and limits on watching television/video; and to determine
whether self-regulation and these routines predict the risk of obesity at age 11.

Methods: Analyses included 10 955 children in the nationally-representative UK Millennium
Cohort Study. When children were age 3, parents reported whether children had a regular
bedtime and mealtime and the amount of television/video watched. Emotional and cognitive
self-regulation at age 3 were assessed by parent-report with the Child Social Behaviour
Questionnaire. Children’s height and weight were measured at age 11 and obesity was
defined using the International Obesity Task Force (IOTF) criteria.

Results: At age 3, 41% of children always had a regular bedtime, 47% always had a regular
mealtime, and 23% were limited to <1 hour television/video daily. At age 11, 6.2% of children
were obese. All three household routines were significantly associated with better emotional
self-regulation, but not better cognitive self-regulation. In a multi-variable logistic regression
model including emotional and cognitive self-regulation, all routines, and controlling for
sociodemographic covariates, a 1 unit difference in emotional self-regulation at age 3 was
associated with an OR (95% Cl) for obesity of 1.38 (1.11, 1.71) at age 11, and inconsistent
bedtimes with an OR (95% Cl) for obesity of 1.87 (1.39, 2.51) at age 11. There was no evidence
that emotional self-regulation mediated the relationship between regular bedtimes and later
obesity. Cognitive self-regulation was not associated with later obesity.

Conclusions: Three-year-old children who had regular bedtimes, mealtimes, and limits on
their television/video time had better emotional self-regulation. Lack of a regular bedtime and

poorer emotional self-regulation at age 3 were independent predictors of obesity at age 11.



64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

Privileged Communication: MSS accepted for publication in International Journal of Obesity

INTRODUCTION
Young children benefit from having household routines around sleep and meals and limits on
television/video time." These routines have been linked to a reduced risk of childhood obesity*® and

better self-regulation.” *°

At the same time, poor self-regulation in early childhood has been
associated with increased risk for overweight and obesity in late childhood,***® and adulthood.™*
However, no prospective studies have examined how both household routines and self-regulation in
early childhood predict later obesity.

Self-regulation is a complex, multi-dimensional construct, that encompasses both emotional
and cognitive processes that modulate arousal and attention, thereby enabling goal-directed
behavior." * Although overlapping and interrelated in young children, emotional and cognitive self-
regulation have different developmental trajectories.'® The neurobiology of emation and appetite are

17,18

both centered in the subcortical limbic structures of the brain, while the more cognitive processes

of self-regulation are based in the prefrontal cortex, which matures much later in development. %
Obesity researchers have recently begun differentiating between emotional and cognitive self-

12 and childhood obesity prevention strategies that target supporting the development of

regulation,
self-regulation may need to account for the relative immaturity of cognitive self-regulation processes
in young children. To our knowledge the relationship of both emotional and cognitive aspects of self-
regulation to the development of obesity has not been examined prospectively in a population-based
cohort.

Through longitudinal analyses of the UK Millennium Cohort Study (MCS), we investigate
whether emotional and cognitive self-regulation are related to household routines in early childhood
and how both self-regulation and routines predict later obesity. We hypothesize that 3-year-old
children with household routines will have better self-regulation at age 3 and lower risk for obesity at

age 11, and that poor self-regulation will explain part of the relationship between the lack of

household routines and obesity.
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METHODS
The Millennium Cohort Study (MCS)

The MCS is a prospective, longitudinal study of a representative sample of children born into
19 244 families in the United Kingdom (UK) between September 2000 and January 2002. All children
born during this time frame who were alive and living in the UK at 9 months of age were eligible for
the study. However, the sample was selected from the Child Benefit register maintained by the
Department of Social Security, and although almost all children receive the Child Benefit, a small
number of children of recent immigrants and non-national temporary residents (e.g., foreign
students) are ineligible.?* A clustered, stratified design was used with oversampling to ensure
representation of children living in areas of high poverty or with large ethnic minority populations in
England. Details of the design and procedures have been published elsewhere.” The first study visit
occurred when children were 9-months-old with follow-up visits at ages 3, 5, 7, and 11 years. All visits
were conducted in the home by trained, computer-assisted interviewers.”> The MCS was reviewed and
approved by appropriate research ethics committees at each cycle of data collection, and parents
provided written informed consent for all components of MCS. At the age 11 follow-up (MCS 5),
children also provided informed consent.” De-identified data files were downloaded from the UK data

archive in October 2015.%%%7

Household routines at age 3

Information about household routines at age 3 was reported by primary caregivers
(>98% biological mothers) during the computer-assisted personal interview. Specifically, parents were
asked, “Does [child’s name] go to bed at regular times?“ and “Does [child’s name] have meals at

” o«

regular times?” with response options of “Never or almost never”, “Sometimes”, “Usually”, or
“Always”.”® Those with responses of “always” were coded as having a regular bedtime and/or
mealtime routine. Responses of “sometimes” or “almost never or never” were indicative of
inconsistent bedtime or mealtime routines. Children’s typical daily television/video time was assessed

with the question, “Typically, how many hours a day does [child’s name] watch television or videos?

Would you say Not at all, Up to 1 hour, More than 1 hour—less than 3 hours, or More than 3 hours”.
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|lr

Those with responses of “not at all” or “up to 1 hour” were coded as having the routine of limited

television/video viewing.

Child self-regulation at age 3
During the self-completion module of the parent-interview at age 3, parents completed 10

items from the Child Social Behaviour Questionnaire,*® *°

which was adapted from the Adaptive Social
Behavior Inventory.*! The parent was directed to think about their child’s behaviour during the past 6
months and to choose whether each statement was: Not true (1), Somewhat true (2), Certainly true
(3), or Can’t say (4). Responses of “Can’t say” were treated as missing in our analyses. The scale
labeled “emotional dysregulation” contains five items related to emotional self-regulation (e.g., “is
easily frustrated”). The scale labeled “independence and self-regulation” contains five items related to
cognitive self-regulation (e.g., “persists in the face of difficult tasks”). Emotional self-regulation and
cognitive self-regulation scores were calculated as the average response to the items completed
within each scale; a score was not calculated if more than 2 items were missing. Cronbach’s
coefficient alpha was used to assess internal consistency reliability.>” All items of the cognitive self-
regulation scale were worded such that a higher score indicates that the child had better self-
regulation. Cronbach’s alpha was 0.57 for this scale. Four of the 5 items of the emotional self-
regulation scale are worded such that a higher score indicates that the child has more challenges
regulating emotion; a fifth item was reverse coded. Cronbach’s coefficient alpha for the 5 items in the
scale was 0.63, but the reverse coded item was only weakly correlated with the others (Cronbach’s
alpha was 0.70 for the 4-items) and thus we elected to use the average score across these 4 items as
our measure of emotional self-regulation. However, our findings were not meaningfully different
using the 5-item score (results not shown), and the correlation of scores using 4 items or 5 items was
very high (r=0.96). Wording and response distributions for the Child Social Behaviour Questionnaire

are provided in the Appendix.

Obesity at age 11
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Children’s height and weight, without shoes and wearing light clothing, were measured by
trained interviewers using standardized protocols. Standing height was measured with heels together
and head in the Frankfurt plane using a Leicester stadiometer and recorded to the nearest millimeter.
Weight was measured using a Tanita BF-522W scale.* Body mass index (BMI) was calculated as kg/m®.
The revised IOTF age- and sex-specific LMS values were used to determine BMI z-scores;** LMS values
are provided at 6 month intervals and we used linear interpolation to estimate LMS values to whole
months for each sex.** The distribution of BMI z-scores was examined and children with BMI z-scores
below -5 (n=4) or above 5 (n=0) were set to missing. Obesity at age 11 (MCS 5) was defined as a BMI z-

score at or above the centile passing through BMI=30 at age 18 years.>*

Covariates

Covariates were used in regression models to control for potential confounding and in
stratified analyses to describe differences in prevalence of obesity and household routines by
population sociodemographic characteristics. Children’s age at each sweep was calculated based on
their birth month and year, the date of the main parent-interview at MCS 2 and the date of child
measurement at MCS 5. Birth weight in grams was reported by the main parent respondent at
enrollment. Household income and household size (including the number of siblings the child had)
were reported by parents at MCS 2; MCS used interval regression to impute missing income data and
calculated quintiles of OECD equivalized household income which are included in the deposited data.?
Parental age at the time of the child’s birth was determined for the ‘main’ parent respondent; this was
the child’s natural mother for >98% of children, the natural father for approximately 1% of children,
and another primary caregiver (e.g., adoptive mother) in fewer than 50 cases. The child’s parent-
reported main ethnicity was classified as ‘White’, ‘Mixed’, ‘Indian’, ‘Pakistani and Bangladeshi’, ‘Black
or Black British’, or ‘Other ethnic group’ using the 6-category census classification.” The highest
academic and vocational qualifications achieved by either parent at MCS 2 was used to define
parental education; classifications were made according to the National Vocational Qualifications
(NVQ) framework.”® The country (England, Wales, Scotland, Northern Ireland) in which the child

resided at 9 months was also used as a covariate.
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Statistical Analyses

The MCS is designed to allow inference to the population of children born September 2001-
January 2002 and living in the UK when 9 months old. All analyses utilize survey weights that adjust for
unequal probabilities of selection and survey non-response; variance estimates are adjusted for
stratification and clustering of the sample design.” Analyses were conducted using SAS version 9.4
(SAS Institute Inc, Cary, NC). Statistical tests are 2-sided and the alpha level was 0.05.

Our analysis included all singleton births (n=18 982) whose parent was interviewed at MCS 2
(n=15 382), and who had BMI at age 11 (n=11 592). A further 597 children (5%) were excluded for
having missing information on self-regulation. The final analytic sample included data from 10 995
children and their families. We used design-corrected median tests>> and Rao-Scott design-corrected
chi-square tests to compare sociodemographic characteristics of children in the analytic sample to
those who participated in MCS 2 but were excluded from our analyses due to missing information
(n=4 387). Rao-Scott design-corrected chi-square tests were used to compare the prevalence of the
three household routines (regular bedtime, regular mealtime, and <1 hour per day television/video
viewing) and obesity across levels of each sociodemographic characteristic.

To examine the relationship between routines and self-regulation at age 3 years, we
determined the unadjusted mean (95% Cl) emotional and cognitive self-regulation score at each level
of a given routine. Using linear regression models to adjust for country, child age, sex, birth weight,
ethnicity, parent age, education, and household income, we then estimated the adjusted mean
difference in self-regulation score comparing the lowest to the highest level of each routine. We also
determined the percentage (95% Cl) of children who were in the lowest quartile of each self-
regulation score across levels of routines and used covariate adjusted logistic regression analyses to
estimate the odds ratio of being in the lowest self-regulation quartile among those in the lowest level
of each routine compared to those in the highest.

Logistic regression models were used to examine the relationship of routines and self-
regulation at age 3 to obesity at age 11. Unadjusted (univariate) models were conducted first. Each
routine was modeled separately as a categorical variable with the reference category as “always” for

regular bedtime and regular mealtime, and “up to 1 hour/per day” for TV/video viewing. Next, a
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model with all three routines was used to determine the independent association of each with
obesity. Then, to determine if self-regulation explained the association between routines and obesity,
emotional and cognitive self-regulation scores were added to the model as continuous variables.

Finally, this model was adjusted for covariates.
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RESULTS

Sociodemographic characteristics of the analytic sample are presented in Table 1. Children
who participated in MCS 2 but were excluded from the analytic sample were more likely to be from
ethnic-minority and households with less socioeconomic advantage (Table 1). More than 2 out of 5
children (41.4%) always had a regular bedtime at age 3, almost half (46.6%) always had regular
mealtimes, and fewer than 1 in 4 children (23.1%, 95% Cl: 21.7-24.5) had daily television/video
viewing of 1 hour or less (Table 2).

At age 11 years, 6.2% of children were obese (Table 3). Differences in obesity prevalence by
country and ethnicity were apparent, and obesity was more common at lower levels of parental
education and household income. Children who at age 3 had one sibling were less likely to be obese
compared to children with none or many siblings. However, similar percentages of boys and girls were
obese and obesity was not related to parental age (Table 3). Distribution of household routines by
sociodemographic characteristics are shown in Table 3. Boys and girls did not differ in their exposure
to any of the routines. Always having regular mealtimes was more common in Northern Ireland, but
regular bedtimes and limited television/video viewing did not differ by country. With the exception
that limited television/video viewing was unrelated to ethnicity, all other sociodemographic
characteristics were related to the prevalence of always having a regular bedtime, always having a
regular mealtime, and limited TV/video. A social gradient was evident for regular bedtime and limited
TV/video viewing with these routines more common in families with higher income and more
education (Table 3).

The mean (standard error of measurement, SEM) of the emotional self-regulation score was
2.0 (0.009) and the median (inter-quartile range, IQR) was 1.9 (1.5 — 2.3); the mean (SEM) and median
(IQR) for the cognitive self-regulation score was, respectively, 2.5 (0.005) and 2.4 (2.1 — 2.8). The
correlation between self-regulation scores was r=-0.05. All 3 routines were associated with
significantly better emotional self-regulation, but only regular mealtimes were associated with
significantly better cognitive self-regulation (Table 4).

To understand the combined influence of routines and self-regulation on risk for obesity we

conducted a series of logistic regression analyses (Table 5). In unadjusted (univariate) models, children

10
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with inconsistent bedtimes at age 3 were more likely [OR (95% Cl) = 2.18 (1.70-2.79)] than children
who always had a regular bedtime to be obese at age 11, and compared to children limited to an hour
per day of TV/video viewing, those with the highest viewing times (>3 hours/day) had an OR (95% Cl)
for obesity of 1.39 (1.03, 1.88). Regular mealtimes were not associated with obesity at age 11 in
univariate analyses. Poorer emotional self-regulation predicted obesity at age 11 (OR for 1 unit
difference was 1.50, P<.001 in univariate analyses), but cognitive self-regulation was not related to
obesity at age 11 (OR = 0.87, P=.30). To investigate the extent to which any association between
household routines at age 3 and obesity at age 11 was mediated by self-regulation, we compared a
model containing all three routines (Table 5, model B) to one that also included emotional and
cognitive self-regulation scores (model C). In the presence of a strong mediator the association
between routines and obesity would be attenuated, but we found that the parameter estimates were
not greatly changed. Poorer emotional self-regulation and inconsistent bedtimes were independently
associated with higher odds for obesity. This remained true with further adjustment for covariates; in
the fully-adjusted analysis (model D), inconsistent bedtimes and poorer emotional self-regulation (1-
unit difference) were, respectively, associated with an OR (95% Cl) for obesity of 1.87 (1.39, 2.51) and
1.38(1.11, 1.71). There was no evidence that television/video viewing or cognitive self-regulation
predicted obesity. However, in contrast to our hypotheses, not always having a regular mealtime at

age 3 was associated with lower odds for obesity at age 11 (Table 5, model D).

11
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DISCUSSION

In this large nationally representative study of children born in the UK, we found that the
household routines of having regular bedtimes and mealtimes and limits on television/video viewing
were associated with better emotional self-regulation in 3-year-old children. Poorer emotional self-
regulation predicted an increased risk for obesity at age 11, but this was not the case for cognitive
self-regulation. The lack of a regular bedtime and poorer emotional self-regulation at age 3 were
independent predictors of obesity at age 11, and self-regulation did not appear to account for the
association between the bedtime routine and obesity. Also in contrast to our hypotheses, children
with inconsistent mealtimes at age 3 were less likely to be obese at age 11, and television/video
viewing was not related to obesity after accounting for other routines.

This is the first prospective analysis of the relationship between household routines and self-
regulation in young children and how these factors work together to predict obesity. The large,
representative sample of UK children born close to the new millennium increases the generalizability
of our findings. Our objective in this analysis was to understand how three household routines that
are frequently recommended for families with young children,” and which much prior research has
suggested are associated with lower prevalence of obesity,*® are themselves related to young
children’s self-regulation. This analysis adds to the literature by demonstrating a prospective
association between emotional self-regulation in early childhood and obesity in later childhood in a
large recent population-based sample.

A number of studies of self-regulation and risk for weight gain or obesity in children have been
conducted.™ %37 |n the US Study of Early Child Care and Youth Development (SECCYD) in which
~1200 children born in 1991 were studied through adolescence, preschool-aged children with poorer

self-regulation in the domains of observed inhibitory control and delay of gratification had greater

11,12 13,36

weight gain and risk for overweight. Graziano and colleagues studied emotion regulation,
inhibitory control, and sustained attention in two-year-old children in relation to weight status later in
childhood; poorer emotion regulation was associated with greater weight gain between age 2 and 5.5

years and predicted overweight at 5.5 years.>® Further, overweight 10-year-old children had lower

12
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levels of overall self-regulation at age 2 than their healthy weight peers.™ Greater ability to delay
gratification in early childhood has also been linked to lower BMI in adulthood.™

The contribution of self-regulation to many positive outcomes other than healthy weight has
been well-established by early childhood educators and developmental scientists,*® ** but there is not
consensus about how to label or characterize aspects of self-regulation.”® It is also uncertain whether
self-regulation in eating differs from self-regulation in non-eating behaviors. Miller and colleagues®
investigated behavioral and emotional self-regulation in food and non-food related contexts among
133 toddlers from low-income families and examined cross-sectional associations with children’s
weight. They found that toddlers who displayed better emotional regulation in both food and non-
food tasks had lower risks for overweight/obesity, but better behavioral regulation was associated
with lower risk of obesity for only the food task.” In early childhood, it is difficult to disentangle the
relative contributions of emotional and cognitive self-regulation and their joint contribution to
observed behavioral self-regulation. Interventions in young children designed to improve self-
regulation by focusing on cognitive strategies may be limited by the relative neurobiological
immaturity of cognitive versus emotional systems. This may also explain why we found stronger
associations between emotional self-regulation at age 3 and later obesity.

Of the three household routines we examined, having a regular bedtime was most strongly
associated with risk for obesity. This finding adds to a large literature on the importance of adequate

sleep for childhood obesity prevention.***

Children who have a regular bedtime routine also have
earlier bedtimes, sleep more, fall asleep faster, have fewer nighttime awakenings, and are less likely
to have behavior problems.** We found a stepwise relationship between regularity of bedtime and
risk for obesity; compared to ‘always’ having a regular bedtime, even children who ‘usually’ had a
regular bedtime had a statistically significantly elevated risk for obesity and the risk for obesity was
even higher in children with inconsistent bedtimes.

Limiting young children’s television and video viewing is recommended for numerous reasons

&% Our results are consistent with high levels (3 or

that include and go beyond obesity prevention.
more hours daily compared to 1 or fewer hours) of television/video viewing in young children

predicting higher odds of obesity, but this finding did not persist after controlling for the other

13
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routines. Nevertheless, measurement of television and video viewing was imprecise and did not
include time spent using computers. Children in MCS were not exposed to smart phones or tablet
computers in early childhood.

Our result of lower risk for obesity associated with not ‘always’ having regular mealtimes at
age 3 was unexpected. In fully adjusted models, obesity risk was lower for children who usually had
regular mealtimes as well as for children with inconsistent mealtimes. It is important to note that
almost half (47%) of children always had regular mealtimes, slightly fewer (44%) usually had regular
mealtimes, and fewer than 1 in 10 had inconsistent mealtimes. In post-hoc analyses we explored how
mealtime regularity was related to bedtime regularity and whether this could explain our results. For
example, if the percentage of children who ‘always’ had regular bedtimes was lower among children
who had inconsistent mealtimes compared to children who always had regular mealtimes then
adjusting for bedtime might explain why inconsistent mealtimes reduced risk for obesity. However,
this was not what we observed in the data; children who always had regular mealtimes were more
likely to always have regular bedtimes.

This research should be interpreted in the context of the following limitations: first, as with
any observational study, causality cannot be inferred. Second, the MCS is a large, population-based
study designed to be representative of children born early in the new millennium and living in the UK
as infants, and findings may not be generalizable to earlier or later born cohorts or children in other
countries. Third, household routines and child self-regulation at age 3 were measured imprecisely and
by parent-report; thus our analyses are impacted by measurement error and may be biased by social
desirability.*® Fourth, the measure of children’s self-regulation, the Child Social Behaviour
Questionnaire, had only modest internal reliability in this sample. This was particularly true for the
cognitive self-regulation scale and that could explain the lack of association with obesity. In addition,
there are only three response options on the Child Social Behaviour Questionnaire and the
distribution of responses, particularly to the cognitive self-regulation items was highly skewed. The
items on cognitive self-regulation focus on independence, persistence, and task changing; whether
these items assess a unitary construct in 3-year-old children is uncertain. Fifth, children’s height and

weight were measured and obesity categorized based on the IOTF sex-specific BMI centile associated

14
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with an adult BMI of 30. The sensitivity and specificity of the IOTF obesity definition for identifying
high levels of adiposity in children has been evaluated,*” and although the specificity is high, the
sensitivity is moderate.*” Thus, most children classified as obese by the IOTF definition have high levels
of adiposity, but other children with high levels of body fat may not be defined as obese. Sixth,
although we controlled for potentially confounding child and family characteristics, these were
measured imprecisely, and other confounding factors could be important; thus bias due to
confounding cannot be eliminated.

Our finding that emotional self-regulation and household routines at age 3 are associated and
that these are independent predictors of obesity at age 11 is consistent with a conceptual framework
in which children’s emotion regulation develops within a family context that includes routines.
Another important aspect of this family context includes socioeconomic circumstances. We found, as

have others,**®

that parental education and household income were strong predictors of whether
preschool-aged children had routines around bedtime, mealtime, and limits on screen time. Parenting
is more challenging when resources are limited; in addition to fewer routines and less structure,
children living in poverty are more likely to experience the types of parental interactions that can
undermine attachment security (i.e., harsh, inconsistent, mistimed, frightening).*® The capacity of a
child to regulate his/her emotions and behavior, particularly in the context of stress, is supported by

50,51

having a secure pattern of attachment with a parent or caregiver. Both insecure attachment and

poor-quality parent-child interactions have been linked to obesity risk in prospective studies of US

52-54

children. How all these, and other, aspects of the early childhood family environment come

together to influence children’s weight status is an area of active inquiry.” ” *** Consistent with other

research,*>*

our study provides additional evidence of the benefit of supporting parents in
establishing and maintaining a regular bedtime routine for their young children. More research is
needed on how and whether the timing and regularity of children’s mealtimes impacts obesity risk.
Inconsistent mealtimes could, for example, be associated with a confounding factor such as greater
family participation in physical activity, or always having regular mealtimes could be associated with

eating meals later in the evening.> Alternatively, genetic effects on appetite and enjoyment of food

could be correlated with weight status and influence the relative importance families place on

15
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mealtime routines. Much is not understood about how the development of emotional and cognitive

self-regulation intersects with metabolic, behavioral, and social pathways to obesity among children.

Such research is needed to inform development of any public health strategies targeting early

childhood obesity prevention.

ACKNOWLEDGMENTS

We thank the MCS families for their time and participation. We are also grateful to the MCS team at

the Centre for Longitudinal Studies, UCL Institute of Education for the use of these data and to the UK

Data Archive and UK Data Service for making them available. However, they bear no responsibility for

the analysis or interpretation of these data.

16



Privileged Communication: MSS accepted for publication in International Journal of Obesity

373 REFERENCES

374 1. Spagnola M, Fiese BH. Family routines and rituals: A context for development in the lives of
375 young children. Infants Young Child 2007; 20(4): 284-299.

376

377 2. Fiese BH, Rhodes HG, Beardslee WR. Rapid changes in American family life: Consequences for
378 child health and pediatric practice. Pediatrics 2013; 132(3): 552-559.

379

380 3. American Academy of Pediatrics Council on Communications and Media. Media use by

381 children younger than 2 years. Pediatrics 2011; 128(5): 1040-1045.

382

383 4. Anderson SE, Whitaker RC. Household routines and obesity in US preschool-aged children.
384 Pediatrics 2010; 125(3): 420-428.

385

386 5. Fiese BH, Bost KK. Family ecologies and child risk for obesity: Focus on regulatory processes.
387 Fam Relat 2016; 65(1): 94-107.

388

389 6. Fulkerson JA, Larson N, Horning M, Neumark-Sztainer D. A review of associations between
390 family or shared meal frequency and dietary and weight status outcomes across the lifespan. J
391 Nutr Educ Beha. 2014; 46(1): 2-19.

392

393 7. Anderson SE, Andridge R, Whitaker RC. Bedtime in preschool-aged children and risk for

394 adolescent obesity. J Pediatr 2016; 176: 17-22.

395

396 8. Aftosmes-Tobio A, Ganter C, Gicevic S, Newlan S, Simon CL, Davison KK et al. A systematic
397 review of media parenting in the context of childhood obesity research. BMC Public Health
398 2016; 16(1): 1.

399

17



400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

10.

11.

12.

13.

14.

15.

16.

Privileged Communication: MSS accepted for publication in International Journal of Obesity

Kelly Y, Patalay P, Montgomery S, Sacker A. BMI development and early adolescent

psychosocial well-being: UK Millennium Cohort Study. Pediatrics 2016; 138(6):€20160967.

Kopp CB. Antecedents of self-regulation: A developmental perspective. Dev. Psychol. 1982;

18(2): 199-214.

Francis LA, Susman EJ. Self-regulation and rapid weight gain in children from age 3 to 12 years.

Arch Pediat Adol Med 2009; 163(4): 297-302.

Seeyave DM, Coleman S, Appugliese D, Corwyn RF, Bradley RH, Davidson NS et al. Ability to
delay gratification at age 4 years and risk of overweight at age 11 years. Arch Pediat Adol Med

2009; 163(4): 303-308.

Graziano PA, Kelleher R, Calkins SD, Keane SP, Brien MO. Predicting weight outcomes in
preadolescence: The role of toddlers' self-regulation skills and the temperament dimension of

pleasure. Int J Obes 2013; 37(7): 937-942.

Schlam TR, Wilson NL, Shoda Y, Mischel W, Ayduk O. Preschoolers' delay of gratification

predicts their body mass 30 years later. J Pediatr 2013; 162(1): 90-93.

Blair C, Ursache A. A bidirectional model of executive functions and self-regulation. In: Vohs

KD, Baumeister RF (eds). Handbook of Self-Regulation: Research, Theory, and Applications,

2nd edn. The Guilford Press: New York, 2011, pp 300-320.

Metcalfe J, Mischel W. A hot/cool-system analysis of delay of gratification: Dynamics of

willpower. Psychol Rev 1999; 106(1): 3-19.

18



428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

17.

18.

19.

20.

21.

22.

23.

24.

25.

Privileged Communication: MSS accepted for publication in International Journal of Obesity

Macht M. How emotions affect eating: A five-way model. Appetite 2008; 50(1): 1-11.

Schwartz MW, Woods SC, Porte D, Seeley RJ, Baskin DG. Central nervous system control of

food intake. Nature 2000; 404(6778): 661-671.

O’Reilly RC. The what and how of prefrontal cortical organization. Trends Neurosci 2010;

33(8): 355-361.

Banfield JF, Wyland CL, Macrae CN, Munte TF, Heatherton TF. The cognitive neuroscience of
self-regulation. In: Vohs KD, Baumeister RF (eds). Handbook of Self-Regulation: Research,

Theory, and Applications. The Guilford Press: New York, 2004, pp 62-83

Anderson SE, Keim SA. Parent-child interaction, self-regulation and obesity prevention in early

childhood. Curr Obes Rep 2016; 5(2): 192-200.

Miller AL, Rosenblum KL, Retzloff LB, Lumeng JC. Observed self-regulation is associated with

weight in low-income toddlers. Appetite 2016; 105: 705-712.

Hughes SO, Power TG, O'Connor TM, Fisher JO. Executive functioning, emotion regulation,
eating self-regulation, and weight status in low-income preschool children: How do they

relate? Appetite 2015; 89: 1-9.

Plewis I. The Millennium Cohort Study: Technical Report on Sampling, 4th edition. Centre for

Longitudinal Studies, Institute of Education, University of London: London, UK, 2007.

Hansen K (ed) Millennium cohort study: A guide to the datasets (eighth edition) — first, second,
third, fourth and fifth surveys. Centre for Longitudinal Studies, Institute of Education,

University of London: London, 2014.

19



456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

26.

27.

28.

29.

30.

31.

32.

Privileged Communication: MSS accepted for publication in International Journal of Obesity

University of London, Institute of Education. Centre for longitudinal studies, Millennium
cohort study: Second survey, 2003-2005 [computer file]. 8th edition. Colchester, Essex: UK

Data Archive, December 2012.

University of London, Institute of Education. Centre for longitudinal studies, Millennium
cohort study: Fifth survey, 2012 [computer file]. 2nd edition. Colchester, Essex: UK Data

Archive, August 2015.

Londra M, Calderwood L, Millennium Cohort Team. Millennium Cohort Study second survey:
CAPI questionnaire documentation. Centre for Longitudinal Studies, Institute of Education,

University of London: London, 2006.

Rosenberg R. MCS2: Guide to derived variables. Institute of Education, University of London:

London, 2012.

Kneale D, Patalay P, Khatwa M, Stansfield C, Fitzsimmons E, Thomas J. Piloting and producing
a map of Millennium Cohort Study data usage: Where are data underutilised and where is
granularity lost? EPPI-Centre, Social Science Research Unit, UCL Institute of Education:

University College London, 2016.

Hogan AE, Scott KG, Bauer CR. The Adaptive Social-Behavior Inventory (ASBI): A new
assessment of social competence in high-risk 3-year-olds. J Psychoeduc Assess 1992; 10(3):

230-239.

Cronbach LJ. Coefficient alpha and the internal structure of tests. Psychometrika 1951; 16(3):

297-334.

20



484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

33.

34.

35.

36.

37.

38.

39.

40.

41.

Privileged Communication: MSS accepted for publication in International Journal of Obesity

Gallop K, Rose N, Wallace E, R. W, Cleary A, Thompson A et al. Millennium Cohort Study fifth

sweep (MCS5): Technical report. lpsos MORI, 2013.

Cole TJ, Lobstein T. Extended international (IOTF) body mass index cut-offs for thinness,

overweight and obesity. Pediatr Obes 2012; 7(4): 284-294.

Pan Y, Caudill SP, Li R, Caldwell KL. Median and quantile tests under complex survey design

using SAS and R. Comput Methods Programs Biomed 2014; 117(2): 292-297.

Graziano PA, Calkins SD, Keane SP. Toddler self-regulation skills predict risk for pediatric

obesity. Int J Obes 2010; 34(4): 633-641.

Liang J, Matheson BE, Kaye WH, Boutelle KN. Neurocognitive correlates of obesity and

obesity-related behaviors in children and adolescents. Int J Obes 2014; 38(4): 494-506.

Tangney JP, Baumeister RF, Boone AL. High self-control predicts good adjustment, less

pathology, better grades, and interpersonal success. J Pers 2004; 72(2): 271-324.

Moffitt TE, Arseneault L, Belsky D, Dickson N, Hancox RJ, Harrington H et al. A gradient of
childhood self-control predicts health, wealth, and public safety. Proc Natl Acad Sci USA 2011;

108(7): 2693-2698.

Thompson RA. Emotion regulation: A theme in search of definition. Monogr Soc Res Child

1994; 59(2-3): 25-52.

Taveras EM, Gillman MW, Pena MM, Redline S, Rifas-Shiman SL. Chronic sleep curtailment

and adiposity. Pediatrics 2014; 133(6): 1013-1022.

21



512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

42.

43.

44,

45.

46.

47.

48.

49.

Privileged Communication: MSS accepted for publication in International Journal of Obesity

Fatima Y, Doi SA, Mamun AA. Longitudinal impact of sleep on overweight and obesity in
children and adolescents: A systematic review and bias-adjusted meta-analysis. Obes Rev

2015; 16(2): 137-149.

Miller AL, Lumeng JC, LeBourgeois MK. Sleep patterns and obesity in childhood. Curr Opin

Endocrinol Diabetes Obes 2015; 22(1): 41-47.

Mindell JA, Li AM, Sadeh A, Kwon R, Goh DY. Bedtime routines for young children: A dose-

dependent association with sleep outcomes. Sleep 2015; 38(5): 717-722.

Vandewater EA, Bickham DS, Lee JH. Time well spent? Relating television use to children's

free-time activities. Pediatrics 2006; 117(2): e181-191.

Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases in behavioral
research: A critical review of the literature and recommended remedies. J Appl Psychol 2003;

88(5): 879-903.

Zimmermann MB, Gubeli C, Puntener C, Molinari L. Detection of overweight and obesity in a
national sample of 6-12-y-old Swiss children: Accuracy and validity of reference values for
body mass index from the US Centers for Disease Control and Prevention and the

International Obesity Task Force. Am J Clin Nutr 2004; 79(5): 838-843.

Hale L, Berger LM, LeBourgeois MK, Brooks-Gunn J. Social and demographic predictors of

preschoolers' bedtime routines. J Dev Behav Pediatr 2009; 30(5): 394-402.

Klebanov PK, Brooks-Gunn J, Duncan GJ. Does neighborhood and family poverty affect

mothers' parenting, mental health, and social support? J Marriage Fam 1994; 56(2): 441-455.

22



540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

50.

51.

52.

53.

54.

55.

Privileged Communication: MSS accepted for publication in International Journal of Obesity

Calkins SD, Leerkes EM. Early attachment processes and the development of emotional self-
regulation. In: Vohs KD, Baumeister RF (eds). Handbook of Self-Regulation: Research, Theory,

and Applications. Second edn. The Guilford Press: New York, 2011, pp 355-373.

Sroufe LA. Attachment and development: A prospective, longitudinal study from birth to

adulthood. Attach Hum Dev. 2005; 7(4): 349-367.

Anderson SE, Gooze RA, Lemeshow S, Whitaker RC. Quality of early maternal-child

relationship and risk of adolescent obesity. Pediatrics 2012; 129(1): 132-140.

Anderson SE, Lemeshow S, Whitaker RC. Maternal-infant relationship quality and risk of

obesity at age 5.5 years in a national US cohort. BMC Pediatr 2014; 14(1): 54.

Anderson SE, Whitaker RC. Attachment security and obesity in US preschool-aged children.

Arch Pediat Adol Med 2011; 165(3): 235-242.

Coulthard JD, Pot GK. The timing of the evening meal: How is this associated with weight

status in UK children? Brit J Nutr 2016; 115(9): 1616-1622.

23



Privileged Communication: MSS accepted for publication in International Journal of Obesity

Table 1: Sociodemographic characteristics of analytic sample compared to participants who were not
included in analytic sample

Characteristic Analytic sample Not in analytic sample P value®
(n=10995) (n=4387)
Age N® Median (IQR) or weighted percent®
Child (mo) at MCS 2° 10995 36.8 (36.3, 37.7) 37.0 (36.3, 38.3) <.001
Child (mo) at MCS 5% 10995  134.0 (130.9, 137.0) 134.0 (131.0, 137.0)° 0.11
Main parent (yr) at child’s birth” 10995 29.0(24.7, 32.8) 27.7 (22.3, 31.9) <.001
Birth weight (grams)® 10595 3397 (3054, 3738) 3349 (3028, 3700) <.001
Country
England 7016 83.0 81.9 0.03
Wales 1649 5.0 4.7
Scotland 1259 8.4 9.9
Northern Ireland 1071 3.6 3.5
Child’s Sex
Male 5557 50.3 52.5 0.07
Female 5438 49.7 47.5
Child’s ethnicity®
White 9484 88.9 79.9 <.001
Black 271 2.2 4.5
Indian 245 1.6 2.6
Pakistani/Bangladeshi 536 3.3 7.2
Mixed 290 2.9 4.0
Other 126 1.1 1.8
Highest parental education®
NVQ 5 (highest) 907 8.2 5.5 <.001
NVQ4 4154 39.2 27.6
NvVQ3 1814 16.0 14.6
NVQ 2 2611 24.2 27.4
NVQ 1 581 5.1 7.8
Overseas qualifications only 196 1.5 3.2
None of the above 721 5.9 14.0
Household income quintile®
Highest 2174 22.0 14.7 <.001
4 2208 21.1 16.8
3 2230 20.6 18.5
2 2251 18.6 23.5
Lowest 2107 17.7 26.5

2P values from Rao-Scott design-corrected chi-square and design-corrected median tests.*?

® Unweighted N in analytic sample.

“Estimates are weighted. Percentages may not sum to 100 due to rounding.

4 Age (y) at MCS 2 in analytic sample: mean (SD)=3.1 (0.2); range=2.7 - 4.5; 77% assessed at 36m +1m.
MCS 5: mean (SD) age=11.2 (0.4) y; range= 10.2 - 12.3; 25% assessed at 132 months +1m.
¢Information available at MCS5 for 962 of 4387 (22%) children not in analytic sample.

"parent age (y) at child’s birth in analytic sample: mean (SD)=28.4 (6.7); range=14 - 58; <25 y=27.1%,
25-<30y=28.2%, 30-<35y=28.5%, 235 y=16.2%.

& Information missing in analytic sample for the following covariates: birth weight (n=400), child’s
ethnicity (n=43), parental education (n=11), household income quintile (n=25).
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Table 2: Bedtime and mealtime regularity and typical daily television/video viewing for 3 year-olds in
the UK Millennium Cohort Study

N° Percentage” 95% CI°
Regular bedtime
Always® 4558 41.4 40.1,42.8
Usually 4196 37.4 36.0, 38.8
Sometimes 1442 13.6 12.7,14.5
Never or almost never 799 7.6 6.8,8.3
Regular mealtimes
Always® 5216 46.6 45.0,48.3
Usually 4812 44.3 42.7,45.9
Sometimes 760 7.0 6.4,7.6
Never or almost never 207 2.1 1.7,25
Typical television/video time
None® 136 1.1 0.9, 1.4
Uptoan hour® 2479 22.0 20.6,23.3
>1 to <3 hours 6470 58.6 57.3,59.9
3 or more hours 1910 18.3 17.1,19.5

®Unweighted N.

® Percentages are weighted and may not sum to 100 due to rounding.
€95% confidence intervals account for complex sample design.

9 Defines positive household routine.
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Table 3: Distribution of household routines at age 3 and prevalence of obesity at age 11 by

sociodemographic characteristics in the UK Millennium Cohort Study

Household Routine at Age 3° Obesity®
Characteristic Always Always TV/video prevalence
regular regular limited to max atAgell
bedtime mealtime of 1 hour/day
Total 41.4 46.6 23.1 6.2
Parent age at child’s birth
235 years 34.7 40.9 29.7 6.1
30-<35years 43.7 48.2 27.8 6.0
25 - <30 vyears 43.7 49.1 21.2 5.8
<25 years 40.7 45.8 16.3 6.7
P value® <.001 <.001 <.001 .70
Country
England 41.5 46.1 23.0 6.1
Wales 45.2 50.8 21.1 8.2
Scotland 39.9 45.6 23.8 4.9
Northern Ireland 38.9 54.2 26.3 7.9
P value® 14 .002 .33 .02
Child’s Sex
Male 41.2 46.9 22.5 6.0
Female 41.7 46.4 23.8 6.4
P value® .68 .68 .14 .39
Child’s ethnicity
White 42.6 47.5 22.9 5.8
Black 22.3 36.3 24.1 13.6
Indian 40.0 47.8 23.2 4.1
Pakistani/Bangladeshi 36.1 39.2 28.0 10.1
Mixed 36.4 44.2 26.0 8.5
Other 26.9 30.4 19.9 3.4
P value® <.001 <.001 49 <.001
Number of siblings
None 36.5 43.8 21.4 6.8
One 46.4 48.1 23.0 5.3
Two or more 37.5 46.7 24.9 7.0
P value® <.001 .007 .04 .02
Highest parental education
NVQ 5 (highest) 50.4 50.5 44.0 1.8
NVQ 4 45.6 47.2 26.7 4.5
NVQ 3 41.5 48.7 19.2 6.4
NVQ 2 37.3 45.3 18.1 7.4
NVQ 1 37.1 46.6 17.9 7.7
Overseas qualifications only 34.1 37.5 21.1 14.2
None of the above 34.0 43.0 19.0 9.6
P value® <.001 .04 <.001 <.001
Household income quintile
Highest 47.1 45.7 354 3.1
4 449 49.8 23.2 5.0
3 40.6 47.6 18.8 5.9
2 36.4 44.5 19.9 7.5
Lowest 39.1 45.8 19.6 8.8
P value® <.001 .05 <.001 <.001

® Always has regular bedtime; always has regular mealtimes; TV and video <1 hour/day.
b Body-mass-index from measured height and weight; obesity defined based on IOTF guidelines.
° P values from Rao-Scott design-corrected chi-square.
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Table 4: Association between household routines and emotional and cognitive self-regulation scores at age 3

Self-regulation at age 3°

Household Routine at age 3

Emotional score

Mean (95% CI)°

% (95% Cl) in least
self-regulated
quartile®

Cognitive score

Mean (95% CI)°

% (95% Cl) in least
self-regulated
quartile®

Overall
Regular bedtime
Always
Usually
Sometimes, almost never or never
B/ OR*
P value
Regular mealtimes
Always
Usually
Sometimes, almost never or never
B/ OR*
P value

Typical Daily TV/video time
Up to an hour
>1to <3 hours
3 or more hours
B /OR*
P value

2.01 (1.99, 2.02)

1.97 (1.95, 1.99)

1.98 (1.96, 2.00)

2.13 (2.10, 2.16)
B =0.12
P<.001

1.98 (1.95, 2.00)

2.00 (1.98, 2.01)

2.21(2.17, 2.25)
B =0.18
P<.001

1.91 (1.88, 1.94)

2.00 (1.98, 2.01)

2.16 (2.13, 2.19)
B =0.12
P<.001

25.5 (24.2, 26.9)

24.0 (22.3, 25.8)
22.8 (21.0, 24.6)
33.3(30.6, 36.0)
OR=0.72
P <.001

24.4(22.7, 26.1)
23.7 (22.0, 25.3)
40.5 (36.4, 44.5)
OR=0.55
P<.001

20.8 (18.6, 22.9)
24.5(22.9, 26.0)
34.9 (32.0, 37.8)
OR=0.73
P=.002

2.46 (2.45, 2.47)

2.47 (2.46, 2.49)
2.45 (2.44, 2.47)
2.44 (2.42, 2.46)
B =-0.02
P=.08

2.48(2.47, 2.49)
2.44 (2.43, 2.46)
2.42 (2.39, 2.45)
B =-0.04
P=.02

2.46 (2.44, 2.47)
2.47 (2.45, 2.48)
2.44 (2.42, 2.46)
B =-0.004
P=.79

29.8 (28.6, 31.0)

28.3 (26.7, 30.0)
30.1(28.3, 31.8)
32.2(29.9, 34.5)
OR=0.88
P=.07

26.9 (25.3, 28.5)
31.8(30.1, 33.5)
34.8 (31.0, 38.7)
OR=0.78
P =.009

30.8 (28.7, 32.9)
28.6 (27.1,30.2)
32.3(29.6, 35.0)
OR=1.02
P=.83

Millennium Cohort Study sweep 2. Analyses are weighted and variance estimates account for complex sample design.

? Child Social Behaviour Questionnaire. Emotional and cognitive self-regulation scores range from 1 to 3. Higher emotion self-regulation scores indicate a
child who has more difficulties regulating emotion. Higher cognitive self-regulation scores indicate a child who is more persistent and shows more
independence in planning and changing tasks.

® Mean (95% Cl) self-regulation score at each level of routine, unadjusted for covariates.

Percentage, unadjusted for covariates, in least self-regulated quartile: defined as scores >2.5 for emotional self-regulation; <2.2 for cognitive self-regulation.
d Estimates from multi-variable adjusted linear regression and logistic regression models. Covariates = country, child age, siblings, sex, ethnicity, birth weight,
parent age, education, household income. Routines modeled as categorical variables. B / OR and P value for contrast of highest to lowest routine level
adjusted for covariates.



Table 5: Obesity at age 11 in relation to household routines and self-regulation at age 3
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Obesity®
prevalence,

OR (95% Cl) for Obesity” at age 11

. ) Unadjusted Household routines Routines and self- Routines, self-regulation®
Household Routines at age 3 % (95% CI) (univariate) regulation” and covariates®
Regular bedtime A B C D

Always
Usually
Sometimes, almost never or never
Regular mealtimes
Always
Usually
Sometimes, almost never or never
Typical Daily TV/video time
Up to an hour
>1to <3 hours
3 or more hours
Self-Regulation at age 3°
Emotional self-regulation ®
Cognitive self-regulation®

4.7 (4.0, 5.5)
5.7 (4.9, 6.5)
9.8 (8.1,11.4)

6.4 (5.6, 7.3)
5.7 (4.9, 6.4)
7.2 (4.9,9.4)

5.5 (4.4, 6.7)
6.0 (5.3,6.7)
7.5 (6.1, 8.9)

NA®
NA®

Reference (1.0)
1.21(0.96, 1.53)
2.18 (1.70, 2.79)

Reference (1.0)
0.87(0.72, 1.05)
1.12 (0.78, 1.61)

Reference (1.0)
1.09 (0.85, 1.40)
1.39(1.03, 1.88)

1.50(1.24, 1.82)°
0.87 (0.68, 1.13)"

Reference (1.0)
1.38 (1.06, 1.80)
2.40(1.82, 3.15)

Reference (1.0)
0.73 (0.59, 0.91)
0.75(0.51,1.11)

Reference (1.0)
1.05 (0.81, 1.35)
1.24 (0.91, 1.69)

Reference (1.0)
1.38 (1.06, 1.79)
2.30(1.75, 3.03)

Reference (1.0)
0.73 (0.59, 0.91)
0.72(0.48, 1.06)

Reference (1.0)
1.02 (0.79, 1.32)
1.16 (0.84, 1.59)

1.40 (1.13, 1.71)°
0.90 (0.70, 1.16)"

Reference (1.0)
1.31(1.01, 1.71)
1.87 (1.39, 2.51)

Reference (1.0)
0.77 (0.62, 0.97)
0.62 (0.41, 0.94)

Reference (1.0)
0.96 (0.74, 1.25)
1.08 (0.78, 1.48)

1.38(1.11, 1.71)°
0.95 (0.73, 1.24)°

Millennium Cohort Study sweep 2 and sweep 5. Analyses are weighted and variance estimates account for complex sample design.

®BMI from measured height and weight at MCS5 — age 11; obesity defined based on IOTF guidelines.

® Child Social Behaviour Questionnaire. Subscale scores range from 1 to 3. Higher emotional self-regulation scores indicate a child who has more difficulties
regulating emotion. Higher cognitive self-regulation scores indicate a child who is more persistent and shows more independence in planning and changing
tasks. Odds ratio for a 1 unit difference in score.

¢ Covariates adjusted are country, child age, number of siblings, sex, ethnicity, birth weight, parent age, education, household income.

9 p value for emotional self-regulation was P<.001 in univariate model, P=.002 in model adjusted for routines, and P=.003 in fully adjusted model; for
cognitive self-regulation these P values were, respectively, .30, .43, and .72.

¢ Not applicable for continuous measure. The prevalence (95% Cl) of obesity at age 11 by quartiles of emotional self-regulation score (most well-regulated to
least well-regulated) was 4.9% (3.7, 6.0); 4.8% (3.9, 5.8); 7.1% (6.0, 8.2); and 7.8% (6.4, 9.1); by quartiles of cognitive self-regulation score (most well-
regulated to least well-regulated) the prevalence (95% Cl) of obesity was 6.3% (5.1, 7.4); 5.5% (4.5, 6.4); 6.1% (4.8, 7.4); and 6.6% (5.7, 7.6).
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Supplementary Information: Wording and response to Child Social Behaviour Scale: Millennium Cohort Study

ltem  Item wording N Mean  Standard Response frequency, Cronbach alpha
order error row percent’® with item
Subscale Not true Somewhat Certainly deleted®
true true
Independence 3 Does not need much help with tasks 10856 2.2 0.007 9.7 58.2 32.1 0.52
self-regulation 8 Persists in the face of difficult tasks 10541 2.2 0.008 10.2 56.7 33.2 0.50
1 Likes to work things out for self; seeks 10913 2.5 0.007 3.9 38.7 57.4 0.52
help only when has to, or as a last resort
9 Can move to a new activity after finishing 10789 2.6 0.007 2.6 32.2 65.2 0.51
a task
5 Chooses activities on their own 10937 2.7 0.006 1.6 28.6 69.8 0.53
Emotion 2 Shows wide mood swings 10828 1.9 0.010 31.6 43.4 25.0 0.52
dysregulation 6 Is easily frustrated 10791 2.0 0.010 27.1 47.5 25.4 0.51
10 Is impulsive, acts without thinking 10472 2.0 0.011 28.0 48.1 23.9 0.57
4 Gets over excited 10854 2.1 0.011 19.1 47.2 33.7 0.54
7 Gets over being upset quickly® 10919 2.5 0.007 7.4 35.1 57.5 0.70

Sweep 2 (children were aged 3-years) of the Millennium Cohort Study was conducted between September 2003 and January 2005. The Child Social Behaviour
Questionnaire contains 10 items (statements) that the parent is asked to indicate if they are 1: Not true, 2: Somewhat true, 3: Certainly true, or 4: can’t say

(recoded to missing). The time period is over the past 6 months. Analytic sample = 10 995 children.

®May not sum to 100 due to rounding.
®Cronbach coefficient alpha (standardized) for subscale with item deleted. Cronbach alpha for the 2 subscales (5-items) were 0.57 and 0.63 respectively.

“Item is reverse coded.
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