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Abstract

Anxiety disorders are the most common psychiatric problems faced by children across the
world. Without intervention, the lives of anxiety disordered children often unfold with less
opportunity and more hardship than their peers. Many will go on to face chronic mental health
difficulties in adulthood with worse outcomes in physical health and education. Happily, efforts
to detect children at risk of anxiety disorder and intervene during childhood may change this
trajectory. Such efforts depend upon a scientific understanding not only of which factors
determine risk of anxiety disorders among children, but also how such risk factors may interact.
Given the aggregation of anxiety disorders within families and evidence to suggest that
intergenerational transmission of anxiety disorders is not genetically mediated, parenting
behaviours have become the focus of much research. While parenting behaviours — such as
overly controlling parenting and overprotective parenting — have shown modest but robust
associations with child anxiety, limited experimental research in this field leaves questions
about causality and directionality unanswered. Furthermore, fathers remain completely absent
from the available experimental literature on anxiogenic parenting behaviour, and effects have
yet to be observed in physiological measures of child anxiety. Previous meta-analyses have
synthesised evidence on single risk factors for child anxiety, but have not provided explored
whether the presence of more than one risk factor amounts to a greater risk of anxiety disorders

in children compared to single factors alone.

To expand upon this growing evidence base, the present thesis project will synthesise evidence
on combined and individual risk factors for child anxiety and contribute a piece of novel empirical
research, both of which emanate from a joint project between two clinical psychology doctoral
trainees. In the first chapter, key differences between the joint projects will be delineated and the
unique contributions in the present thesis will be justified. In the second, a systematic review and
meta-analysis will synthesise evidence from 38 studies on associations between risk factors
(parent anxiety disorder, behavioural inhibition and anxiogenic parenting behaviour) and child
anxiety, comparing individual risk factor effects with combined risk factor effects. In the third and
final chapter, a novel experimental study exploring the causal relationship between the overly
controlling parenting behaviour of fathers and anxiety symptoms in their children, including

child-reported measures of anxious cognitions and affect along with heartrate variability.
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Chapter 1

Chapter 1 Introductory Chapter

This doctoral thesis aims to examine the intergenerational transmission of anxiety from parent
to child, focusing particularly on the role of anxiogenic parenting behaviour. This project,
comprising a synthesis of existing evidence as well as a novel piece of empirical research, is
part of a joint piece of work conducted with a fellow student of the Doctorate in Clinical
Psychology. In this opening chapter, | will clarify the unique contributions made within the
present meta-analysis and empirical project, drawing distinctions between my colleague’s
counterpart project and my own, and establishing the justification for the differences within my
own project. Specifically, these are i) a focus in my meta-analysis on continuous assessment of
child anxiety symptom severity (rather than categorical or diagnostic assessment), and, ii) in my
empirical project, a focus on the use of heartrate variability as a biomarker of autonomic

nervous system dysregulation (rather than behavioural observation of child anxiety).
1.1. Child anxiety as a continuous outcome

The first distinction between projects is that my colleague’s meta-analysis synthesised
studies measuring child anxiety as a categorical outcome (i.e. anxiety disorder versus no anxiety
disorder) whereas mine, by contrast, included only studies using a continuous measure of child

anxiety symptoms.

Contemporary models of psychopathology increasingly emphasise dimensional
approaches to understanding anxiety, in which symptoms are conceptualised as existing along
a continuum, rather than being categorically present or absent (Cuthbert & Insel, 2013). This
approach is reflected in frameworks such as the Research Domain Criteria (RDoC), which
conceptualise anxiety as a graded construct influenced by multiple interacting biological,
psychological, and environmental factors (Casey, Oliveri, & Insel, 2014). From a research
perspective, treating child anxiety as a continuous outcome rather than a binary diagnosis
allows for more precise modelling of how risk factors—including parenting behaviours, parental
anxiety, and child temperament—contribute incrementally to anxiety symptomatology. As
Rapee, Schniering and Hudson (2009) argue, such an approach is particularly important in
developmental research, where risk factors are likely to exert gradual, cumulative effects that

shape anxiety over time, rather than acting as discrete triggers of diagnosable disorders.

Brooks and Kutcher (2004) found in their review of 200 studies of adolescent anxiety
between 1994 and 2001 that more than 20% of studies reporting child anxiety diagnosis did not
report the use of developmentally appropriate diagnostic instruments. This is significant, as

anxiety symptoms may manifest differently in children compared to adults and may shift
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Chapter 1

through the child’s development (Weems, 2008). In their critical review of epidemiology and
aetiology of anxiety disorders among children and adolescents, Beesdo, Knappe and Pine
(2009) note a number of issues in using diagnostic systems such as the Diagnostic Statistical
Manual, 5" edition (DSM-IV; American Psychiatric Association, 2013), that fail to sufficiently
differentiate childhood anxiety disorders from those presenting in adulthood. Specifically, they
argue that diagnostic tools for anxiety disorders may i) fail to distinguish fears that may be
normative and transient during childhood from those that may be pathological; ii) fail to account
for differences between adults and children in their ability to articulate internal experiences,
resulting in potential under-reporting among children and; iii) fail to account for differences in
age of onset between disorders. For example, while specific phobias may emerge in early
childhood (Becker et al., 2007), social anxiety disorder typically emerges during or after

adolescence (Beesdo et al., 2007).

Furthermore, the DSM-IV criterion for “clinical significance” raises particular questions
regarding how “impairment” and “significant distress” may be interpreted with regards to
children. Wakefield and First (2003) have argued that transitions typical in childhood - such as
starting school - are likely to evoke periods of temporary distress that do not reflect pathology.
Equally, they argue that a child’s apparent impairment while learning how to function in novel
contexts is incomparable to persisting functional impairment seen in adults for whom a
reasonable degree of adjustment to such social contexts as the workplace can reasonably be
expected. This issue is accentuated by evidence that differences in both informant (e.g. teacher,
parent or clinician) and context (e.g. school, home or clinic) can produce significant differences

in ratings of child impairment (Beesdo, 2009).

Wakefield and First (2003) make the argument that the ICD-10 may be more appropriately
used among children, due to its inclusion of codes unique to childhood anxiety and recognition
of fears that may be normative to childhood, yet in their categorical (disordered or not
disordered) approach are likely to fail to capture the dimensional nature of anxiety disorders in
children. The International Classification of Diseases (11" ed.; ICD-11; World Health
Organisation [WHO], 2019) offers some modest improvements, specifically with the inclusion of
integrated developmentally specific variations into each disorder category, allowing clinicians
to make some distinctions between anxiety disorders presenting in children from those in
adults. These changes, however, still fail to address many limitations of categorical systems of
anxiety disorder diagnosis among children, and much of the research included in the meta-

analysis presented within this thesis were conducted prior to the release of the ICD-11.

Previous meta-analyses have also highlighted issues in using categorical classifications of

child anxiety disorder. For example, McLeod, Wood and Weisz (2007) argue that effect sizes in
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studies using categorical measures of child anxiety are likely inflated, with those using
continuous measures reporting smaller but likely more accurate effect sizes for the association
between anxiogenic parenting behaviour and child anxiety. This is, they argue, because children
meeting threshold for anxiety disorder diagnosis more often comprise clinical samples,
whereas continuous scores of child anxiety are more often collected through wider, non-clinical
samples inclusive of a wider range of anxiety symptoms not formally meeting threshold for
diagnosis. Similarly, Wood et al. (2003) caution that research limited to diagnosed children may
fail to generalise to community populations, underestimating the influence of parent and child
risk factors that may operate below diagnostic thresholds. Taken together, these findings
support the use of dimensional anxiety measures, particularly in studies aiming to model

developmental trajectories or identify emerging risk factors for anxiety across childhood.

Van der Bruggen, Stams, and Bogels (2008) highlight similar issues in their meta-analysis,
adding that, by collapsing the continuum of anxiety symptoms into a “disordered” and “not-
disordered” binary, moderator analyses are limited. For example, specific developmental
patterns of child anxiety in relation to parenting behaviour — such as the age-related effects of
overcontrolling parenting on child anxiety found by McLeod et al. (2007) — may be obscured
when synthesising studies using categorical measures that reduce anxiety symptomsto a
simple binary. Furthermore, Rapee, Schniering and Hudson highlight in their 2009 literature
review the value of continuous child anxiety symptom measures in tracking the developmental
trajectories of child anxiety and identifying patterns of associations between risk factors and

child anxiety symptoms before such symptoms reach clinical threshold.

1.2. The use of heartrate variability as a biomarker of autonomic nervous system

dysregulation

In these collaborative thesis projects, both authors sought to build upon the experimental
work of Thirwall and Creswell (2010) in partially replicating their experimental design to examine
the causal effects of paternal overcontrolling behaviour on young children. Both projects build
upon the original authors’ work by being the first to experimentally study the effects of fathers’
overcontrolling parenting behaviour on child anxiety. Our projects are distinct in the methods of
measurement used to capture child outcomes. While my colleague’s project replicates the
combination of observer ratings and self-report, my project attempts to address the limitation
identified by Thirwall and Creswell (2010) in the conclusion of their paper: the need for a

physiological child outcome measure.
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While self-report measures offer crucial insight into the subjective experience of the
individual, such measures face a number of limitations, especially among children. One such
limitation is that children may lack the intellectual capacity to introspect and communicate
internal anxious states, with many common child-report measures lacking sensitivity to the
child’s developmental level (Schniering et al., 2000). The 5-point Likert “feelings scale” originally
used in Thirwall and Creswell’s (2010) study may have been sufficiently simple for children aged
4-6 years to interpret, yet limitations on the scale’s validity remain. One such limitation is that
the scale still requires the child to determine what is meant by a “scared” feeling, and requires
the researcher to interpret said feelings. One might assume that a child reporting ‘scared’
feelings prior to an unwanted experience might also report similar feelings while waiting to
board a rollercoaster. It may be reasonable to assume, therefore, that perceptions of
‘scaredness’ or ‘fear’ provide insufficient detail to determine that which is adaptive from that
which is maladaptive, or that which is pathological from that which is not pathological or, even,
is desirable. Furthermore, child-reported anxiety may be vulnerable to response biases.
Children may be influenced by a perceived social desirability (for example, a perception that
fearlessness is desired), particularly when a trusted adult is present (De Los Reyes & Kazdin,

2005; van Roy et al., 2010).

To complement child-reported anxiety symptoms, Thirwall and Creswell (2010) also included
observer-rated child anxiety symptoms using a coding scheme for anxious symptoms in
children. Combined with child self-report, this measure offers greater insight into experiences of
anxiety among the child sample, though several limitations are inherent. One such limitation is
that the measure fails to capture manifestations of anxious symptoms that are inherently
unobservable. Children may, for example, experience anxiety-related cognitive or physiological
patterns that are not visible to the observer (Kendall & Pimentel, 2003; Rapee et al., 2009).
Equally, observers may misattribute behaviours — such as fidgeting or avoidance caused by

boredom -to symptoms of anxiety (Hudson et al., 2009).

Heart rate variability (HRV) is recognised as a physiological index in the study of anxiety,
offering unique advantages that complement and extend the scope of self-report and observer-
based assessments alone. HRV refers to the variation in time intervals between consecutive
heartbeats, and reflects the dynamic balance of sympathetic and parasympathetic nervous
system activity—often interpreted as a measure of autonomic flexibility or regulatory capacity
(Porges, 2007; Appelhans & Luecken, 2006). Specifically, parasympathetic-mediated HRV,
indexed by measures such as the root mean square of successive differences (RMSSD),
captures how effectively an individual’s autonomic nervous system can adapt to environmental

demands, including stress or threat. It has been validated across numerous experimental
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paradigms involving children, including social stress tasks such as public speaking, peer
interaction, or performance evaluation (e.g., Gentzler et al., 2009; Smiley et al., 2020).
Importantly, HRV can be reliably measured in short time segments, making it suitable for child-
friendly, time-limited procedures commonly used in developmental research (Laborde et al.,

2017).

Crucially, HRV does not merely indicate the presence of anxiety, but offers nuanced insight
into regulatory processes. Low baseline HRV or larger HRV reductions in response to stress may
reflect autonomic dysregulation, a pattern linked to elevated state anxiety, and to vulnerabilities
in emotion regulation, inhibitory control, and flexibility under stress (Beauchaine & Thayer,
2015). This makes HRV particularly valuable in identifying children at risk for persistent or
maladaptive anxiety profiles, even when subjective distress is not reported. While self-report
and observer report measures could be said to capture the child’s anxiety, HRV is unique in
offering some insight into the child’s internal relationship with anxious feelings during the

experiment.

1.3. Clinician’s observations

While only anecdotal, | would like to address an observation made by myself while
conducting our experimental study. | observed a number of children who appeared to extend
exhalations during five-minute echocardiograph baseline measurements which were later
calculated to indicate exceptionally high HRV. In one case, the child’s RMSSD score (117.2)
during a baseline measurement was more than double the median RMSSD score (58) found in a
sample of 465 five-year-old children (Seppala et al., 2014). When speaking with the child’s
parent following our experimental procedure the parent stated that both he and his child
frequently feel anxious, before turning to his child and saying “but we know what to do, don’t

we? Nice big breaths.”

Such patterns of breathing are sometimes considered to be a source of noise, obscuring
autonomic patterns of reactivity that researchers aim to isolate (e.g. Kircher et al., 2015). In the
context of the present study, however, treating respiration as a source of noise may neglect a
significant biobehavioural index of emotion regulation in children. Children who are better able
to self-regulate may naturally adopt slower, more adaptive breathing patterns during stress,
leading to higher HRV. Conversely, dysregulated children may exhibit anxious breathing
patterns—rapid, shallow breaths—resulting in lower HRV. Thus, how a child breathes under
stress may be part of the regulatory response, rather than an artefact to be removed (Porges,

2007; Laborde et al., 2017).
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Chapter 2 Systematic review and meta-analysis of individual and
combined risk factors for the development of anxiety

symptoms in children

This chapter is written for the Journal of Child Psychology and Psychiatry. The author guidance
states review articles should not exceed 5000 words, (including title page and abstract,

excluding references, tables, figures). For detailed author guidelines Author Guidelines - Journal

of Child Psychology and Psychiatry - Wiley Online Library

Chapter 1 word count: 4996 (excluding tables, figures and references)

2.1. Abstract

This meta-analysis synthesised evidence from 38 studies to examine how three key risk
factors—behavioural inhibition (BI), parent anxiety, and anxiogenic parenting behaviours—are
associated with child anxiety symptoms. All three factors showed significant positive
associations with child anxiety, with Bl emerging as the most robust individual predictor.
Anxiogenic parenting behaviours and parent anxiety were also meaningfully linked to elevated
anxiety in children. A central aim was to determine whether combinations of these risk factors
confer greater risk than individual factors alone. Contrary to expectations, no significant
difference was found between combined and individual risk effects, although only a small
number of studies reported the necessary multivariate data to test this question fully.
Moderator analyses revealed that these associations were consistent across child age, gender,
method of anxiety assessment, and country of data collection, suggesting these effects are
relatively robust across developmental and cultural contexts. No evidence of publication bias
was found. These findings support early screening for behavioural inhibition and parenting-
focused interventions, while also highlighting gaps in the literature regarding cumulative risk

processes and the need for more integrative, multivariate research designs.

19


https://acamh.onlinelibrary.wiley.com/hub/journal/14697610/forauthors.html
https://acamh.onlinelibrary.wiley.com/hub/journal/14697610/forauthors.html

Chapter 2

2.2. Introduction

Anxiety disorders are prevalent and harmful, with an estimated worldwide prevalence of
6.5% (Polanczyk et al., 2015), potentially increasing during the COVID-19 pandemic (est.
prevalence 20.5%; Racine et al., 2021) with a similar trend seen in the preceding decade (Bitsko
et al. 2022). Though prevalence estimates are varied there is strong evidence that anxiety
disorders are the most prevalent psychiatric diagnoses among children, exceeding diagnoses of
ADHD and depressive disorders (WHO, 2021; Polanczyk et al., 2015). Compared with non-
anxious children, children with anxiety disorders may experience worse outcomes achievement
in education (Van Ameringen et al., 2003), social relationships (Greco & Morris, 2005), long-term
immune system dysregulation (Kiecolt-Glaser et al., 2010), chronic pain (Noel et al., 2016),
gastrointestinal disorders (Drossman & Hasler, 2016), cardiovascular disease (Piepoli et
al.,2016), premature mortality (Copeland et al., 2014) and reduced quality of life (Essau et al.,
2014). Without successful intervention, childhood anxiety disorders often develop into
substance misuse and co-occurring mental health conditions such as depression (Beesdo et
al., 2009). Wider negative consequences are also found in family functioning (Senaratne et al.,

2010) as well as a significant economic burden (Pollard et al., 2023).

Children are nearly twice as likely to develop an anxiety disorder if their parents have
one (Lawrence et al., 2019). As parents contribute both genetic and early socialisation during
childhood, they have been the focus of much research. While there is evidence to suggest that
the transmission of anxiety disorders from parent to child is not mediated by genetic factors
(Eley et al., 2015), parenting behaviours have emerged as a significant factor of interest in many
studies. There are numerous anxiogenic parenting behaviours identified in the literature,
including: i) overcontrolling parenting (diminishing self-efficacy and autonomy by excessively
intervening to control the child; Affrunti & Ginsburg, 2012); ii) overprotective parenting (limiting
exposure to appropriate challenges, fostering avoidance and promoting dependence; Chorpita

et al., 1998); iii) intrusive parenting (excessive verbal or physical behaviours that limit the child’s

20



Chapter 2
autonomy; Grolnick & Pomerantz, 2009); and parental rejection (signalling criticism or a lack of
warmth towards the child with excessively negative parenting; Rohner, 2004). Empirical
evidence finds modest effect sizes for overcontrolling (Thirwall & Creswell, 2010),
overprotective (Coplan et al., 2004; Edwards et al., 2010), overinvolvement (De Vente et al.,
2011) and rejection (Akln, 2017) parenting behaviours, though the differential application of
terms and unclear conceptual definitions make evidence synthesis difficult. For example, in
their systematic review and meta-analysis of 55 studies, Jiang et al. (2023) identify 10 separate
terms relating to intrusive parenting (such as overinvolvement, overprotection and
psychological control). In their 2016 meta-analysis of 40 studies, Moller et al. attempted to
aggregate terms relating to overprotection, overcontrol and intrusiveness as subdomains of
‘overinvolvement,’ but called for caution in doing so after findings suggested differential
associations for anxiogenic parenting subdomains with some domains more associated with
child anxiety than others, depending on factors such as gender and ethnicity. Parental rejection
appears to be distinct from overinvolved behaviours (McLeod et al., 2007). Defined by excessive
criticism, dismissiveness or a lack of warmth, parental rejection is thought to undermine the
child’s emotional security, threaten attachment and enhance social fears and is associated

with child anxiety across cultures (Khaleque & Rohner, 2002).

Behavioural inhibition (BI), a stable trait observable from infancy (Kagan et al., 1984;
1988) characterised by aversion and fearful response to novel stimuli, has emerged as the most
robust risk factor for child anxiety. A 2020 meta-analysis of 27 studies by Sandstrom et al. found
strong positive associations between Bl and anxiety, with children high in Bl 2.8 times as likely to
develop an anxiety disorder, though heterogeneity between specific anxiety disorders included
in each study may have influenced their calculation of overall risk for any disorder. They found
that children were 5.84 times more likely to develop social anxiety disorder specifically, though

they were unable to find sufficient studies to examine effects of Bl on panic disorder.

Traditional models of childhood anxiety have focused on single main effects (e.g.

Gottman et al., 2013; Maccoby, 1994), yet such models only account for a fraction of the

21



Chapter 2
variance in childhood anxiety For example, parenting behaviour and Bl are both associated with
child anxiety, yet neither account for most of the variability in child anxiety symptoms (Moller et
al., 2016). Limitations of single-factor models have inspired attempts to understand the
development of childhood anxiety as a complex, multidetermined process, though the evidence
for dynamic models remains unclear. For example, Hudson and Dodd (2012) found that both
child Bl and parenting behaviours predict worse anxiety outcomes in children, but did not find
interactive effects between the two factors whereas Lewis-Morrarty et al. (2012) found that
overprotective parenting strengthened the association between Bl and child anxiety and in their
experimental study, Thirwall and Creswell (2010) found that overcontrolling maternal parenting
was significantly associated with child anxiety only when Bl was included as a moderator. One
potential difficulty in synthesising evidence on anxiogenic parenting and child anxiety is the
degree of heterogeneity between studies, with a variety of child anxiety assessment methods
(such as self-report, parent report or clinical interview), data collection in different countries
and at different stages in the child’s development. These details are crucial as methods of child
anxiety measurement often produce different scores (Bogels & Melick, 2004), the influence of
parenting behaviours may depend on cultural parenting norms (Aaron et al., 2023) and the
salience of particular parenting behaviours may depend upon the child’s age, with children
potentially more vulnerable to excessive parental control when later childhood demands of

independence and exploration become more salient (Samdan et al., 2020).

One significant issue for evidence synthesis that remains untested is whether children
with multiple risk factors face a greater risk of developing anxiety disorders compared to those
with only one. Answering this question may be important in developing models that
comprehensively explain the potentially complex and dynamic factors that predict child anxiety.
Furthermore, this evidence will inform those seeking to identify at-risk children and those

developing strategies for prevention.

The present meta-analysis seeks to answer this question as part of a joint project. As

symptoms of anxiety problems are likely to develop in children before they reach diagnostic
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threshold (Beesdo et al., 2009), extraneous factors (such as access to diagnostic services) are
likely to influence rates of diagnosis, and continuous anxiety measures are likely to be more
sensitive to anxiety differences (Murray et al., 2009), the present study will explore continuous
measures of anxiety symptoms, with its sister study exploring anxiety diagnoses. Building on
previous meta-analyses, we will review and synthesise evidence from studies using validated
measures of child anxiety and reporting effect sizes for individual effects of risk factors (B,
parent anxiety and anxiogenic parenting behaviour) and also studies reporting effect sizes for
combinations of the above factors. Comparison between the two will provide a summary of
existing evidence and attempt to identify whether additive or multiplicative effects exist among
combined risk factors. Based on existing theory and evidence within current literature, we
predict that the meta-analysis will reveal effect sizes that are larger for combined risk factors

than for individual factors.

2.3. Methods

2020 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines (Page et al., 2021) were adhered to in reporting the present systematic review and
meta-analysis. The PRISMA checklist in reported in appendix A and the protocol was pre-

registered on PROSPERO (CRD42024588579).

2.3.1 Search strategy

The PRISMA flowchart for selection process (depicted in figure 2.1) began with a search
of CINHAL, PsycINFO (via EBSCO), Embase (via Ovid), Web of Science and Medline databases
on 1°* October 2024. Search terms were structured using Boolean operators capturing parent
anxiety, behavioural inhibition and parenting behaviour including wildcards to capture
alternative phrasing and spelling (i.e. inhibited temperament and Bl). Boolean logic (AND/OR)
was used to structure queries to combine child anxiety symptom outcomes with risk factors.
Terms were refined by a librarian at the University of Southampton. The full search terms can be

found in Appendix B.
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2.3.2. Selection criteria

Criteria for inclusion were: a) human participants aged 0-18 years; b) published since
1980 in a peer-reviewed journal; c) published in English; d) reported no fewer than two risk
factors for child anxiety (limited to parent anxiety disorder, child Behavioural Inhibition and
anxiogenic parenting behaviours); e) studies using a validated measure of Bl when Bl is
reported; f) a validated continuous measure of childhood anxiety symptoms. As obsessive-
compulsive disorder and post-traumatic stress disorder are no longer categorised as anxiety
disorders in the DSM-5 (American Psychiatric Association, 2013), effect sizes drawn from
measures exclusive to or inclusive of these disorders were omitted. Given the potential for
unique development trajectories for anxiety among populations with neurodevelopmental
conditions, physical health diagnoses or intellectual disabilities, studies exclusively reporting
on these populations were excluded to reduce confounds and minimise between-study
variance. Domain specific anxieties (such as maths or dental anxiety) were also excluded to

preserve heterogeneity between studies.

2.3.3. Data selection, extraction and coding

Identified studies were exported to Rayyan software (Ouzzani et al., 2016) to remove
duplicates and perform initial title and abstract screening, which was independently screened
by the present author (DB) and KS (a third-year doctoral trainee cooperating on the project).
Full-text screening was conducted independently by the same KS and DB, using COVIDENCE
software. Conflicting decisions were resolved by screeners until consensus was reached. The
same two researchers extracted, for each study, i) author name(s), ii) year of publication, iii)
sample size, iv) child age (years), v) child gender (% female), vi) parent gender (% female), viii)
measure(s) of risk factor used, ix) country of data collection, x) measure(s) of child anxiety
symptoms. Statistical results of regression analyses for associations between risk factors and
child anxiety symptoms were extracted, with combined regression models from studies

reporting combined risk effects. When published data was not sufficient to extract desired
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individual or combined effect sizes (i.e. when combined models included risk factors unrelated
to our research question), necessary data was requested from authors, with these effect sizes
excluded when authors failed to respond before a four-week deadline. The study selection

process is depicted in Figure 2.1.

2.3.4. Quality assessment

Quality and bias assessment were independently conducted by two researchers using
Cochrane Risk of Bias Tool (RoB2; Sterne et al., 2019) for randomised controlled trials,
Newcastle-Ottawa Scale (NOS; Wells et al., 2013) for case-control studies and the Joanna

Briggs Institute Critical Appraisal Checklist for cross-sectional studies (JBI; Barker et al.,

2024). Disagreements between researchers were discussed until consensus could be reached.

2.3.5. Data synthesis and analysis

Three-level meta-analyses were conducted to establish i) the overall effect of all risk
factors on child anxiety across all studies; ii) the overall effect of all individual risk factors and;
iii) the overall effect of all combined risk factor effects. Sub-domains of anxiogenic parenting
behaviours (such as overinvolvement and overprotection) were coded, as this factor is
significantly heterogeneous in previous research (e.g. Moller et al., 2016) to warrant further
distinction by behaviour subtype. Age (in years), gender (% female), method of child anxiety
measurement (parent-report, child report or clinical interview) and country of data collection

were coded as potential moderators.

All data analysis was conducted using R-Studio (version 4.2.; R Core Team, 2024).
Published regressions were converted to Fisher’s Z before analysis using the ‘esc.’ function.
Multilevel random-effects meta-analyses were conducted with restricted maximum likelihood
(REML) estimation to account for dependency where multiple effect sizes are nested in single
studies (Cheung, 2014). The three-level structure modelled i) sampling error, ii) within-study
variance and, iii) between-study variance using the rma.mv function within the metafor package

in R (Viechtbauer, 2010).
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Moderator analyses were conducted to examine whether effect sizes varied by child age,
gender (% female), country, and method of anxiety assessment (MOA). Moderators were tested
both individually and in combination. Heterogeneity was assessed using Cochran’s Q and the I?

statistic. Heterogeneity was assessed using I partitioned across each level of the 3-level model.

To check for publication bias in the three-level meta-analyses, we used the sensitivity
analysis approach developed by Rodgers and Pustejovsky (2021). This method estimates how
likely studies are to be included based on the significance of their results and shows how the
overall findings might shift under different assumptions about selective reporting. We also
applied the Duval and Tweedie (2000) trim-and-fill method to estimate how many studies
might be missing and how that could affect the results. Funnel plots were created for each
risk factor when enough studies were available, and we re-ran the bias checks on residuals
from the moderator models to see if the findings held up. Forest plots were used to display
the range of effect sizes and their confidence intervals. All effect sizes are reported as Fisher's

z scores, along with 95% confidence intervals and p-values.

2.4. Results
2.4.1. Study characteristics

The search strategy returned a total of 38 studies published between 2006 and 2024
reporting a total of 135 effect sizes. Of these, 6 studies reported 6 effect sizes for combinations
of risk factors and 32 studies reported a total of 129 effect sizes for individual risk factors. All
studies measure continuous anxiety symptoms in children (% female M= 49.95, SD=9.91) aged
from 2.03 to 15.09 years (M= 8.41, SD= 3.53). Anxiety symptoms were measured predominantly
by child-report or parent-report measures (e.g. Spence Children’s Anxiety Scale; SCAS-PR;
Spence, 1999), with some studies using structured clinical interviews. See figure 2.1 for the

PRISMA flowchart and table 2.1 for additional descriptive details.
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Figure 2.1. PRISMA flowchart.
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Records identified from databases:

. Psycinfo (n=909)

e MEDLINE (n=659)

. Web of Science (n=2738)

o CINAHL (n=351)
o EMBASE (n=715)

Total n=5408

v

Records removed before
screening: n= 1412 duplicates.

Records screened

(n=3996)

Records excluded

(n=3684)

Records sought for retrieval

(n=312)

Records not retrieved

(n=28)

l

Included

Records assessed for eligibility

(n=304)

v

Studies that met inclusion criteria

(n=64)

Studies not reporting required da-

ta for meta-analysis (n=26)

Included in the review (n= 38)
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Records excluded (n=240)

Only 1 risk factor reported (n=107)

No child anxiety dependent variable (n= 29)
Dissertations (n=15)

Participants >18 years of age (n=7)

Anxiety measure not validated (n=6)
Behavioural inhibition measure not validated (n=6)
Unable to access (n=6)

Wrong study population (n=3)

Wrong study design (n=28)

Study not published in English (n=2)
Duplicate study (n=1)

Categorical child anxiety outcome (n=20)

Other (n=10)




Table 2.1. Individual study details.

Chapter 2

_ Chid Parent , Risk Factor OVt Quality
Mean Child Mean Parent Risk Factor[s) Anxiety  Study Method of Assessme
Study N Gender (%  gender(% 2 Measure(s) Country of Origin -
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Chapter 2

2.4.2. Association between risk factors and child anxiety

The multi-level meta-analysis comprising all 135 risk effect sizes (38 studies) found a
significant moderate association between risk factors (parenting behaviours, Bl and parent
anxiety) and child anxiety (Z= 0.233, SE=.031, 95% CI[.1712, .2938], p <.0001). Statistically
significant heterogeneity was observed (I2 =94.51%; Q(134) = 2586.82, p <.001), with more
variance attributed to within-study differences (73.35%) than between-study differences
(21.16%). Sensitivity testing revealed a significantly better fit for the full model over the reduced
model (LRT =10.09, p =.002), thus between-study variance is included (see figure 2.2 for

residual funnel and egger’s regression plots for the model containing all risk factors).

An adapted Egger’s regression was conducted on the residuals of the three-level meta-
analysis (k = 135). The intercept was non-significant (b = 0.0030, SE = 0.0845, p =.9714),
suggesting no evidence of funnel plot asymmetry or small-study effects. The slope of the
regression line was also non-significant (b =-0.0317, SE = 0.8854, p =.9715), indicating no
relationship between residual precision and residual magnitude. Substantial residual
heterogeneity was observed (QE(133) =2577.02, p <.0001), consistent with considerable

unexplained variance among effect sizes.
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Figure 2.2.

Residual funnel and Egger’s regression plots for all risk factors.
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2.4.3. Effects of eachrisk factor

The model without intercept revealed the strongest association for Bl (Z =.525, 95% CI
[.424, .628], p <.001), followed by parent anxiety (Z=.201, 95% CI [.124, .278], p <.001). Asmall

but significant association between anxiogenic parenting behaviours and child anxiety was
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observed (Z=.164, 95% CI [.092, .236], p <.001), with significant between-category differences
(QM[2] = 39.566, p <.001). Z scores and confidence intervals can be found in figure 2.3, where Bl
and parent anxiety effect sizes have been pooled for each study to reduce the plot size for easier
visualisation. Effect sizes have been similarly pooled for anxiogenic parenting behaviour where
multiple effect sizes are reported for each anxiogenic parenting behaviour type, with unique

rows for each reported type of anxiogenic parenting behaviour per study.

Figure 2.3. Box plot of all risk factors with effect sizes pooled per study, with anxiogenic

parenting behaviour type labels.
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Adapted Egger’s regressions were conducted separately for behavioural inhibition (Bl),
anxiogenic parenting, and parent anxiety. For Bl (k = 23), the intercept was non-significant (b
=.116, SE=.230,z=.511, p =.613, 95% CI [-.334, .567]), and the slope was also non-significant
(b=-1.519, SE = 2.695, z=-.564, p =.573), indicating no evidence of funnel plot asymmetry. For
anxiogenic parenting (k = 59), the intercept was again non-significant (b =-.177,SE=.120,z=-
1.472, p =.141, 95% CI [-.413, .059]), and the slope was non-significant (b = 1.929, SE=1.208, z
=1.597, p=.110), providing no evidence of small-study effects. Similarly, for parent anxiety (k =
47), the intercept (b =-.021, SE=.087,z=-.238, p =.812, 95% CI[-.190, .149]) and slope (b
=.248, SE =.898, z=.276, p =.783) were non-significant. Thus, across all three risk factors,
there was no statistical evidence of publication bias based on adapted Egger’s tests. See figure

2.4 for funnel and Egger’s regression plots for parent anxiety, anxiogenic parenting and Bl.

Figure 2.4.

Funnel and Egger’s regression plots for parent anxiety, anxiogenic parenting behaviour and BI.
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Egger's Regression: Anxiogenic Parenting
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Egger's Regression: Behavioural Inhibition
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A moderator analysis of the 59 anxiogenic parenting behaviour effect sizes revealed
significant variance between types of behaviour, with overcontrol (14 effect sizes) showing the
largest significant association with child anxiety (Z=.312, 95% CI[.1926, .4309], p=<.001),
followed by parental rejection (Z=.207, 95% CI [.0812, .3324], p=.002; 10 effect sizes). No
significant associations were found for overinvolvement (Z= .381, 95% CI [-0.0555, .8169],
p=.086; 2 effect sizes), intrusiveness (k= 6; -.020, 95% CI [-.2380, .1977], p= .854; 6 effect sizes),
overprotection (Z=.112, 95% CI [-.0014, .2262], p=.053; 26 effect sizes), or affectionless

control (Z=.226, 95% CI [-.2127, .774], p= .270; 1 effect size).

An adapted Egger’s regression (Rodgers & Pustejovsky, 2021) was conducted using
residuals from the three-level meta-analysis that included parenting behaviour subdomains as
moderators (k = 59). The intercept was non-significant (b =-0.0620, SE=0.1091, z=-0.5681, p
=.570), suggesting no evidence of funnel plot asymmetry or small-study effects after
accounting for differences between subdomains. The slope of the regression line, representing
the association between study precision (sqrt(vi)) and residuals, was also non-significant (b =

0.6743, SE =1.0994, z = 0.6134, p =.540), indicating no systematic relationship between effect
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size magnitude and study precision. Substantial residual heterogeneity remained after
moderator adjustment (QE(57) = 443.29, p <.0001), consistent with considerable unexplained
variance among effect sizes. Taken together, these findings suggest that publication bias is
unlikely to have materially influenced the observed associations between parenting behaviour
subdomains and child anxiety symptoms. See figure 2.5 for residual funnel and Egger’s

regression plots for anxiogenic parenting behaviour subdomains.

Figure 2.5.

Residual funnel and Egger’s regression plots for anxiogenic parenting behaviour subdomains
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Egger's Regression: Parenting Behaviour Subdomains
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2.4.4. Combined risk factors

Of the 38 included studies, five studies reported the required statistics to explore
multivariate regressions for combinations of risk factors (6 effect sizes). There was not a
statistically significant pooled effect for combined risk factors (Z =.058, 95% CI [-0.0670
0.1824], p =.288) and moderate heterogeneity was observed (I2 =66.31%, Q(5)=11.92,p
=.036). Between-study variance was low (t2 =0.0041). No significant association between
combined and individual risk factors (p = .599) was found. The difference between individual
and combined factors remained non-significant when modelled as a moderator (b =0.191, p

= .095).

An adapted Egger’s regression was conducted using residuals from the three-level
meta-analysis of combined risk factors (k = 6). The intercept was non-significant (b = 0.0032, SE
=0.2105,z=0.0153, p =.9878), suggesting no evidence of funnel plot asymmetry. The slope
was similarly non-significant (b =-0.0421, SE=2.6915, z=-0.0157, p =.9875), indicating no
systematic association between study precision and residual effect size. Residual heterogeneity

remained statistically significant (QE(4) =11.77, p =.0192). However, given the small number of
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included studies (k = 6), the Egger’s test may have been underpowered to reliably detect
asymmetry. See figure 2.6 for residual funnel and Egger’s regression plots for combined risk

factors.

Figure 2.6.

Residual funnel and Egger’s regression plots for combined risk factors.
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2.4.5. Moderation analyses

After excluding 26 effect sizes with missing moderator data, a three-level meta-
regression was conducted on the remaining 109 effect sizes to examine whether age, gender,
country, and method of assessment (MOA) moderated the association between risk factors and
child anxiety symptoms. Risk type (behavioural inhibition, parenting behaviour, or parent
anxiety) was included as a covariate to account for systematic differences between types of risk
factor assessed. The addition of moderators significantly improved model fit (QM(12) =29.12, p
=.0038), and the test of moderators for risk type alone was also significant (F(3, 126) = 39.57, p
<.0001), suggesting meaningful variation in effect sizes across different types of risk. However,

substantial residual heterogeneity remained (QE(96) = 836.63, p <.0001).

In the full model, studies assessing behavioural inhibition showed significantly stronger
associations with child anxiety compared to studies focusing on parenting behaviour (b = 0.308,
SE=0.068,z=4.51, p<.0001, 95% CI1[0.174, 0.442]). A no-intercept model further revealed that
each risk factor independently showed a significant positive association with child anxiety:
behavioural inhibition (b = 0.526, SE =0.051, t(126) = 10.23, p <.0001), anxiogenic parenting (b =
0.164, SE=0.036, t{(126) =4.51, p <.0001), and parent anxiety (b =0.201, SE =0.039, #(126) =
5.15, p <.0001). These absolute effects are presented in Table 2.2. Planned moderation analysis

for socioeconomic status was not possible due to missing data in primary studies.

Among the other moderators, age was marginally non-significant (b = 0.023, SE=0.0121,
z=1.86, p =.064, 95% CI [-0.001, 0.046]). Gender (% female in sample) was not a significant
moderator (b =-0.0005, SE =0.0031,z=-0.17, p =.862, 95% CI [-0.007, 0.005]), nor were

country (QM(5) = 1.08, p =.957) or method of assessment (QM(4) = 3.69, p = .450).

An adapted Egger’s regression was conducted using residuals from the full three-level
meta-regression model including risk type, age, gender, country, and MOA. Twenty-six effect
sizes were excluded due to missing moderator data, resulting in a final sample of k =109 effect

sizes. The intercept was non-significant (b =-0.045, SE = 0.091, z=-0.50, p =.618), indicating no
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evidence of funnel plot asymmetry. The slope was also non-significant (b =0.4251, SE=0.894, z
=0.48, p =.634), suggesting no systematic association between study precision and residual
magnitude. Substantial residual heterogeneity remained (QE(107) = 888.26, p <.0001). See

Figure 2.7 for residual funnel and Egger’s regression plots for the full moderator model.

Figure 2.7.

Residual funnel and Egger’s regression plots for the full moderator model.
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Table 2.2.

Test of moderators without intercept.

Chapter 2

K ESt(i;;ate SE 95% Cl P
Country
Australia 4 0.273 0.088 1012, .4456 3.110 0.002*
Netherlands 12 0.226 0.057 1145, .3367 3.980 <.001*
Portugal 1 0.197 0.185 -.1662, .5594 1.060 0.288
Turkey 1 0.249 0.173 -.0899, .5881 1.440 0.150
UK 1 0.443 0.204 .0434, .8431 2.170 0.030*
USA 20 0.224 0.047 1305, .3165 4710 <.001*
Method of
assessment for
child anxiety
Clinical interview 3 0.237 0.133 -.0236, .4975 1.782 .0747
Child report 7 0.251 0.070 1131, .3884 3.570 .0004*
Parent report 17 0.251 0.045 1632, .3382 5.618 <.0001*
Parentandchid 45 o163 0067 0326, 0.2935 2450 .0143*
report
Parent report, child
report and clinical 1 0.315 0.148 .0251, .6049 2130 .0332*

interview

2.5. Discussion

This meta-analysis synthesized evidence from 38 studies (135 effect sizes) examining

the associations between behavioural inhibition (BI), parent anxiety, anxiogenic parenting

behaviours, and child anxiety symptoms. Results confirmed that all three risk factors showed

significant positive associations with child anxiety, with Bl emerging as the strongest predictor

(Z=0.525, 95% CI [0.424, 0.628]), followed by parent anxiety (Z = 0.201, 95% CI [0.124, 0.278])
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and anxiogenic parenting behaviours (Z =0.164, 95% CI[0.092, 0.236]). Confidence intervals for
Bl did not overlap with the other risk factors, indicating it was significantly more strongly
associated with child anxiety than other factors. However, confidence intervals for parent
anxiety and parenting behaviours overlapped, suggesting no significant difference in their

associations.

Moderator analyses revealed no significant moderation by child age, gender, method of
anxiety assessment (MOA), or country of data collection, suggesting that the identified
associations are relatively stable across developmental stages, measurement approaches, and
cultural contexts—at least within predominantly Western samples. However, the trend-level
finding for age (larger effects in older samples) hints that developmental processes may subtly
influence the magnitude of risk, consistent with theories that adolescent developmental tasks

(e.g., increased autonomy-seeking) may amplify anxiety when early vulnerabilities exist.

Combined Versus Individual Risk Factors

A primary aim of this meta-analysis was to explore whether combinations of risk factors
conferred greater risk than individual factors alone. In contrast to expectations, the pooled
effect size for combined risk factors was small and nonsignificant, and there was no significant
difference between individual and combined risk factor effects. This contrasts somewhat with
studies discussed in the introduction (e.g., Lewis-Morrarty et al., 2012; Thirlwall & Creswell,
2010), which suggested potential interactive effects between parenting behaviours and child BI.
Our findings, therefore, underscore an important limitation in the existing literature: while
individual risk factors are well-documented, there is a notable gap in understanding how they
might combine or interact to shape child anxiety trajectories. However, our findings should be
interpreted cautiously: only five studies reported the necessary data to examine combined
effects, severely limiting statistical power. The inability to detect stronger effects for combined
risks may reflect a lack of adequate evidence rather than a genuine absence of interactive or

additive risk processes.
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Contextual Factors and Theoretical Explanations

The high residual heterogeneity observed across models suggests that unmeasured
contextual factors likely influence the strength and nature of associations. Cultural factors, for
instance, may shape both the expression of parenting behaviours (Aaron et al., 2023) and
children’s responses to them. In cultures where parental control is normative, for example,

overcontrol may be less anxiogenic than in highly individualistic societies (Louie et al., 2013).

Similarly, family structure (e.g., single parenting, grandparent caregivers) and child
identity factors (e.g., LGBTQ+ status) may moderate risk (Farr et al., 2019), yet these were rarely
reported in the available studies. Moreover, different anxiety domains (e.g., separation anxiety
vs. social anxiety) may be differentially sensitive to specific parenting behaviours, an important
nuance overlooked when only overall anxiety symptoms are assessed (Sandstrom et al. 2020).
Thus, while anxiogenic parenting behaviours, Bl, and parent anxiety are reliable predictors of
child anxiety symptoms, the pathways linking these factors to anxiety are likely dynamic,
influenced by broader socioecological systems, and may vary across developmental periods

and cultural contexts.

This study had several strengths that enhance the credibility and utility of its findings.
First, the meta-analysis was pre-registered, adhered to PRISMA guidelines, and applied
rigorous, state-of-the-art three-level meta-analytic techniques to model both within- and
between-study variance, reducing the risk of bias due to dependent effect sizes. Second, the
search process yielded a large number of studies for screening (n=3996) amounting to a broad
view of extant literature. By examining behavioural inhibition (Bl), parent anxiety, and anxiogenic
parenting behaviours within the same analytic framework, the study allowed for direct

comparison of these risk factors—something rarely attempted in prior reviews.

Nevertheless, several limitations warrant consideration. Most notably, only five studies
reported appropriate data for multivariate models assessing combined risk factors, limiting the

power to detect cumulative or interactive effects. The evidence base was also largely drawn
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from high-income, Western countries, reducing the cultural generalizability of the findings.
Although moderation by method of anxiety assessment (MOA) was not significant, the use of
heterogeneous measurement tools across studies introduces the potential for inconsistency.
Additionally, important contextual moderators—such as family structure, socioeconomic
status, and specific child characteristics—were either inconsistently reported or missing

entirely, preventing further analysis of their influence.

These findings highlight key priorities for future research. Studies should routinely report
multivariate associations between BI, parenting behaviours, and parent anxiety to facilitate
synthesis and modelling of combined effects. Researchers should also aim to diversify
samples, with greater inclusion of non-Western, low- and middle-income countries and more
varied family constellations. Improving conceptual clarity by distinguishing between parenting
subdomains (e.g., overprotection vs. overcontrol) will further enhance interpretability. To
establish causality, longitudinal and experimental designs are needed to investigate the

mechanisms through which early vulnerabilities translate into child anxiety outcomes.

For clinicians and early intervention developers, the findings support early screening for
Bl as a means of identifying children at heightened risk before anxiety symptoms become
entrenched. While evidence for integrated, multi-risk models remains limited, individual risk
factors were consistently associated with child anxiety and therefore represent key targets for
early intervention. Parenting programs that focus on reducing controlling behaviours and
fostering autonomy-supportive interactions may offer particularly promising strategies for

attenuating anxiety risk in children.

This meta-analysis affirms that behavioural inhibition, parent anxiety, and anxiogenic
parenting behaviours are significant risk factors for child anxiety symptoms. Behavioural
inhibition appears to be the most potent predictor, but parenting behaviours and parental

anxiety also play meaningful, though smaller, roles. While the evidence for combined effects
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remains limited, the results stress the need for nuanced, context-sensitive models of child

anxiety development and improved reporting of statistics among researchers.
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Chapter 3 An experimental study of overcontrolling parenting by
fathers and its effects on anxious cognition, emotion and

autonomic nervous system activity in children.
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Word count for chapter 2: 6890 (excluding references)
36 pages (including references)

3.1. Abstract

This empirical study is the first to experimentally examine the effects of father’s
overcontrolling parenting behaviour on child anxiety. Using a within-subjects design, 25 non-
anxious fathers were trained to exhibit autonomy-granting and controlling parenting behaviours
during two separate interactions with their child (aged 4-6 years). After each interaction,
children engaged in a mildly distressing speaking task. Child outcomes for both conditions
included self-reported anxiety feelings and predictive and self-evaluative self-reported
cognitions relating to their speech performance along with heart rate variability (HRV) as a
physiological biomarker of autonomic dysregulation. Results revealed that children reported
significantly higher self-reported anxious feelings after the overcontrolling interaction with their
fathers, compared with the autonomy-granting interaction. No significant effects were found for
HRV, performance-related predictions or evaluations. Behavioural inhibition (BI) did not
moderate effects. Observed effects were also independent of the father’s self-reported habitual
overcontrolling behaviour and observed negativity during the interaction. In contrast with

previous research, results tentatively suggest that the anxiogenic properties of overcontrolling
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parent behaviours might differ between mothers and fathers while highlighting the need for

further research.

3.2. Introduction

Anxiety disorders (ADs) are the most prevalent psychiatric disorders in children, with a
global prevalence of approximately 6.5% and a European prevalence of 7.9% (Polanczyk et al.,
2015; Sacco et al., 2024). Childhood anxiety disorders have a median age of onset of six years
(Merikangas et al., 2010), and early symptoms can often be detected in children as young as two
or three years (Egger & Angold, 2006). The persistence of childhood anxiety into adulthood
places children at risk for a range of negative outcomes, including depression, educational
underachievement, peer victimisation, and impaired physical health (Beesdo et al., 2009;
Cabral & Patel, 2020; Hammoud et al., 2024). Family aggregation studies show that children of
parents with ADs are nearly twice as likely to develop an AD themselves (Lawrence et al., 2019).
Theoretical models propose two primary pathways for this transmission: genetic inheritance
and exposure to environmental risk factors (Murray et al., 2009). Although genetic contributions
to anxiety are evident (Polderman et al., 2015), evidence suggests that environmental

influences, particularly parenting behaviours, play a critical role (Eley et al., 2015).

Attempts to develop prevention and early intervention programmes have emerged with
some encouraging early evidence for programmes targeting parenting behaviours (e.g. the ‘Cool
Kids Programme,’ Morgan et al., 2016; Mychailyszyn 2017). In their meta-analysis of child
anxiety interventions, Jewell, Wittkowski and Pratt (2022) found that outcomes achieved by
‘parent-only’ interventions did not significantly differ from other, more comprehensive and
child-focused interventions, though interestingly found no significant treatment effects on
child-reported outcomes. While those developing parent-focused programmes have a growing
body of evidence to draw from, understanding parenting-related causal mechanisms is limited
by an evidence-base consisting of very little experimental evidence and a conspicuous absence

of paternal parenting (Méller et al., 2016). Those seeking to develop interventions that include
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fathers are left with little choice but to assume that research on anxiogenic maternal parenting
applies equally to the father, despite evidence that this may not be the case (Budinger et al.,
2013). The present study aims to be the first to provide experimental evidence on the role of

father’s parenting behaviour in the development of child anxiety.

Temperamentalinhibition is characterized by wariness and withdrawal from novel stimuli
and social situations, is a temperamental trait observable in children as young as four (Kagan et
al., 1984), and is significantly associated with anxiety disorders (Fox et al., 2005; Degnan et al.,
2010), though terms used depend on age, with ‘reactivity’ typically used in infancy (early
months), ‘behavioural inhibition’ (Bl) during late infancy and ‘inhibited temperament’ during
childhood (toddlerhood through middle childhood; Lawrence et al., 2020). Despite robust
evidence, however, inhibited temperament can only account for part of the aetiology of child
anxiety disorders (Van der Bruggen et al., 2008; McLeod et al., 2007; Mdller et al., 2007). For a
more comprehensive understanding, many researchers have sought to understand interacting
effects between multiple risk factors. For example, Hudson and Dodd (2011) explored
combined effects of parenting behaviour and Bl on child anxiety, while the same authors later
explored combinations of Bl, parenting behaviour and cognitive bias (Hudson & Dodd, 2011) .
Given the significant socialising influence that parents may have on children, parenting
behaviours have been considered a potential route of anxiety transmission (Aaron et al., 20283;

Murray et al., 2008).

Many anxiogenic parenting behaviours have been defined, overcontrolling parenting
behaviours have been found to be the most robust risk factors in meta-analyses (MclLeod et al.
2007). Theoretically, overcontrolling parenting is thought to negate children’s opportunities for
independent exploration, problem-solving and self-efficacy by being excessively intruding in, or
controlling of, the child’s behaviour. Autonomy-granting parenting is thought to be protective
against anxiety problems by supporting children to face appropriate challenges (Grolnick &
Pomerantz, 2009). Theoretical models of the intergenerational transmission of anxiety through

overcontrolling parenting behaviour is supported by evidence suggesting that parents with
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anxiety disorders, compared to those without, are more likely to exhibit overcontrolling
parenting behaviours, and that children of more overcontrolling parents are more likely to
develop anxiety disorders themselves (Borelli et al., 2015; McLeod et al., 2007). While
significant, effect sizes for overcontrolling parenting behaviours are consistently smaller than
those for Bl in meta-analyses on risk factors for child anxiety (Van der Bruggen et al., 2008;
MclLeod et al., 2007). In their model of childhood anxiety disorder development, Aaron et al.
(2023) suggest that a child’s risk may be determined by a combination of factors, with children
who are more behaviourally inhibited more vulnerable to the anxiogenic effects of parenting
behaviour. While scant research has studied interactive risk effects, Bl has been found to

moderate the anxiogenic effect of parenting behaviour (Fernandes et al., 2023).

Some meta-analyses have

Given that much of the research into anxiogenic parenting behaviour is cross-sectional,
questions remain regarding causality and the direction of effects. It is plausible that parenting
behaviours lead children to experience anxiety problems, and that parents are more likely to
employ overcontrolling parenting behaviour in response to the child’s anxiety remains to be
seen. Indeed, some models suggest that the relationship may be one of a bi-directional
‘anxious-coercive cycle’ (Dadds & Roth, 2001). Furthermore, given that overcontrolling
parenting behaviour is more common among parents with anxiety disorders, cross-sectional
research cannot determine whether such parenting behaviours are indeed a causal

mechanism, or merely a proxy for another heritable factor.

Parents are typically the main source of socialisation during early childhood years - which
are critical for developing patterns of disordered anxiety of emotional self-regulation (Fox et al.,
2005; Thompson, 2006). In 2010, Thirwall and Creswell provided some insight into
overcontrolling parenting as a potential causal mechanism leading to anxiety in children aged 4-
5 years. Using a sample of non-anxious mothers and non-anxious children, By capturing

predictions and self-evaluations about the child’s performance, self-reported ‘scared’ feelings
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and observer-rated anxious behaviours, Thirwall and Creswell (2010) attempted to capture
cognitive, emotional and behavioural symptoms of anxiety when delivering a mildly stressful
speaking task. With a repeated-measures design, each child delivered two speeches in two
experimental conditions. In one condition, the child’s mother had been trained to exhibit
overcontrolling behaviour during a 10-minute interaction to prepare for the speech. In the other,
the mother had ben trained to exhibit autonomy-granting behaviour. They found that observer-
rated child anxiety was significantly higher after an overcontrolling interaction with the mother
than an autonomy-granting interaction after Bl was added as a moderator. They also found that
child-reported scared feelings were significantly higher, with predictions and self-evaluations of
performance significantly more negative after a controlling interaction compared with
autonomy-granting and that this was moderated by child temperament, such that the effect of
controlling parenting on child anxiety was significantly larger for temperamentally inhibited

children than for non-inhibited children.

None of these child-reported effects were moderated by child temperament. Effects
remained significant after controlling for the mother’s self-reported existing habitual parenting
behaviour and observed parental negativity during the interaction, suggesting that neither a
novelty effect of manipulating parenting behaviour, nor confounding effects of negative
behaviour (such as frowning or expressing criticism) during the mother-child interaction,
account for the effects. These findings are supported by similar results in an older sample. In a
pilot study of children aged 7-13 years, de Wilde and Rapee (2008) experimentally manipulated
maternal control during a speech task and found that children whose mothers behaved in a
highly controlling manner showed significantly greater observed anxiety when subsequently
preparing and delivering a speech alone. This study helps establish the broader generalisability
of these effects beyond early childhood, reinforcing the view that maternal control can play a

causalrole in increasing children’s state anxiety.

While Thirwall and Creswell’s (2010) study provides evidence for the anxiogenic effects of

overcontrolling parenting, they acknowledge several opportunities for new research. Given that
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their sample consists entirely of maternal parents, one such opportunity is to observe whether
similar effects are present from paternal parenting behaviour. Indeed, some theoretical models
suggest that maternal and paternal parenting behaviours may have differential effects on the
development of anxiety in children (Bogels & Perotti, 2011; Bogels &Phares, 2008) with some
supporting empirical evidence suggesting the father’s overcontrolling behaviour is particularly
anxiogenic compared with mothers (Majdandzi¢ et al., 2014; Moller et al., 2015). Furthermore,
Thirwall and Creswell’s (2010) study only examined anxiety that can be seen by observers or
communicated by children. While such measures are informative, observer ratings of anxiety
may not be sensitive to internalising symptoms (Comer & Kendall, 2004) and young children

may lack the capacity to reliably report their own anxiety symptoms (Schniering et al., 2000).

The present study seeks to build upon existing evidence by examining the impact of fathers’
controlling behaviours on children’s anxiety, and measuring children’s heart rate variability as
an index of self-regulation. reproducing the repeated measures experimental design employed
by Thirwall and Creswell (2010) with a sample of 24 father-child dyads. To prevent confounding
effects of existing risks for transmission from the parent, fathers were screened to ensure a hon-
anxious sample. To enhance measurement objectivity and observe physiological components
of the child’s reaction to overcontrolling and autonomy-granting parenting behaviour, the
present study will use child self-report measures with heartrate variability (HRV) via
electrocardiogram (ECG). HRV is a measure of parasympathetic nervous system activity, with
lower HRV indicating reduced autonomic regulation and greater stress (Thayer et al., 2012;
Graziano & Derefinko, 2013). ECG data will be used to calculate RMSSD (root mean square of
successive differences), a widely used time-domain measure of HRV that is sensitive to short-
term changes and well-suited to experimental designs with young children (Quintana &
Heathers, 2014). Prior studies have demonstrated the utility of HRV, and RMSSD specifically, in

capturing physiological reactivity to stressors in children aged 8-12 years (Smiley et al., 2020).

While controlling for condition ordering effects, habitual overcontrolling parenting and

negative parenting, the present study seeks to test a causal mechanism between
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overcontrolling parenting and child anxiety, as indicated by reduced autonomic flexibility
(dysregulated fear), self-reported fear and self-reported cognition, and to test whether effects

are moderated by child temperament.

Using self-report measures of scared feelings, ratings of performance taken before

(predicted) and after (self-evaluated) speeches along with HRV, we aim to test the following

hypotheses:
i) Children will score higher in self-reported scared feelings after an overcontrolling
interaction with their father, compared with an autonomy-granting interaction.
i) Children will both predict and reflect upon their performances more negatively after

a controlling interaction with their father, compared with autonomy-granting.

iii) Children will experience greater withdrawal of HRV scores between baseline and
speech measurements in the overcontrolling condition, compared with the
autonomy-granting condition.

iv) The above effects will be moderated by parent-reported child temperamental

inhibition.

3.3. Methods

3.3.1. Ethics

Ethical approval was provided by University of Southampton’s Research Integrity and

Governance Committee (ERGO ID: 90456)

3.3.2. Participants

G* power (Fual et al., 2007) a priori power analysis estimates a suitable sample size of

24 father-child dyads to provide sufficient power (>.80) to detect a medium effect size at an
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alpha level <.05. Sample size analyses are informed by Thirwall and Creswell’s (2010) study,

which is methodologically similar to the present study.

Participants were recruited through word of mouth, poster advertisements and direct
contact with local schools, nurseries and play groups. Initial screening used the Generalised
Anxiety Disorder scale (GAD7; Spitzer et al., 2006) to exclude parents scoring >7 (indicating
above threshold anxiety). Additional screening questions identified for exclusion: i) participants
diagnosed with intellectual disabilities, ii) fathers with anxiety disorder diagnoses and, iii) father-
child dyads not fluent in spoken English. 2 parents were ineligible to take part after scoring
above threshold on the GAD-7 and a further 4 participants did not respond after completing
screening questionnaires. The sample consisted of 25 non-clinical children aged 4 and 5 years
(32% female), and their non-anxious fathers. Demographic data were collected on parent age
(M=39.79, SD=1.55, range= 33-54) and ethnic origin (88% white British). None of the

participants who took part in the study discontinued during the procedure.

3.3.3. Procedure

The study used a within-subjects experimental design manipulating parenting
behaviours in two conditions: i) controlling and, ii) autonomy-granting. To control for potential
ordering effects, the order of these conditions was reversed for each participant (autonomy-

granting first= 13, controlling first=12).

Fathers interested in taking part received a web link including: consent and assent
forms; GAD7 and additional screening questions (see above); a participant information sheet
with details about the study; the Parental Overprotection Scale (POS; Edwards et al., 2010) and,;
the Anxiety Related Behaviour Questionnaire (ARBQ); Eley et al., 2003). After fathers provided
formal written consent, eligible participants were contacted to arrange for the experimental
procedure to be carried out within the child’s home. Following Thirwall & Creswell’s (2010)
design, carrying out the procedure, we visited dyads at their homes to provide a naturalistic and

familiar environment for the participants.
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Upon arrival at the participant’s home, child participants were given a basic overview of
the experimental procedure. Fathers were also given an opportunity to re-read the participant
information sheet, both father and child were given an opportunity to ask questions about the
procedure. To minimise inconsistencies between experimental settings, rooms were arranged
to remove possible distractions (e.g. turning off TVs, removing toys or pets). The room was set
up to provide seats for the child and father side-by-side with a small desk or table to be used
during preparation and a space for the child to present their speech. Both of these areas were
within the view of an iPad used to record the procedure. Both child and father were informed

that the procedure would be audio and video recorded.

The researcher supported the father in attaching three sensors to the child’s back,
which were attached to a wearable device transmitting ECG data wirelessly to the researcher’s
laptop computer. Children were informed that the device would provide the researchers with
information about their heart rate. Video recording of the father and child was started as
children watched a 5-minute non-threatening nature video on a separate iPad to capture
baseline ECG readings. Fathers simultaneously watched a pre-recorded video on a second
laptop instructing them to exhibit either controlling or autonomy-granting parenting behaviour
during the upcoming 10-minute preparation task. To ensure that children were unaware of the
content of the father’s instructional video, fathers sat separately and used headphones with the
laptop screen not visible to the child. After the first father training video and child nature video
videos were completed, the child was asked to rate scared feelings on the feelings scale to

obtain baseline self-reported anxiety.

Father and child were then instructed to spend 10-minutes sitting at the desk preparing
for the child’s first speaking task on the topic of “a fun day out,” during which researchers left
the room. Participants were provided with pens and paper to support their preparation.
Researchers returned to the room and ended the preparation task after 10 minutes. The child
was then asked to rate how they thought that they would perform compared to other children on

the performance scale (prediction).

63



Chapter 3
The child was then asked to stand in front of the recording camera and deliver their
speech, which was ended after 3 minutes. Children who were unable to initiate or continue with
their speech were encouraged by the researcher using pre-determined prompts. Speeches were
discontinued when children did not speak for longer than 20 seconds, showed heightened
distress or indicated that they wanted to stop. After completing the speech, children were asked
to rate how they thought they performed compared to other children on the post-speech

performance scale.

The father training and child nature video stage was then repeated for the remaining
condition (autonomy granting or controlling) with a second speaking task topic (“my family”) so
that speech topic would alternate relative to the condition, preventing speech topic from
producing confounding effects on outcomes. Upon completing the second speaking task, video,
audio and ECG recording was stopped. ECG monitoring equipment was removed from the child,
researchers debriefed participants and arranged for £30 compensatory vouchers to be sent.
Children were also invited to watch a short mood repair nature video. The experimental

procedure lasted approximately 60 minutes.

3.3.4. Parenting behaviour training

To manipulate parenting behaviour, training videos were developed for both autonomy-
granting and overcontrolling conditions in which a father actor displayed the following

behaviours derived from constructs operationalised by Thirlwall and Creswell (2010):

Controlling
i) Touching the paper and sitting close.
i) Drawing or writing on the paper while the child is drawing or writing.
iii) Interrupting with a suggestion.

Autonomy-granting
i) Sitting back from the child.

i) Offering input only when asked by the child.
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iii) Allowing the child to come up with their own ideas.

3.3.5. Measures

Father measures

The Parental Overprotection Scale (Edwards, Rapee & Kennedy, 2008)

To control for novelty in fathers’ use of manipulated parenting behaviours, this 19-item
scale measures fathers’ self-reported typical controlling and overprotective behaviours in
situations deemed to pose a threat to their child. Items in the scale are derived from accounts of
behavioural inhibition (Kagan et al., 1988) and clinical observations of anxious children (Hudson
& Rapee, 2001). Sufficient validity and reliability of the scale has already been established in
children aged 3-5 (Edwards et al., 2008) and the measure correlates sufficiently with
independent ratings of observed maternal behaviour (Edwards et al., 2008), though the scale

has yet to be used to measure fathers’ parenting behaviour.

The Generalised Anxiety Disorder-7 (GAD-7; Spitzer et al., 2006).

The GAD-7 is a seven-item self-report measure of anxiety with high internal consistency
(Cronbach’s a =0.92), good test-retest reliability (intraclass correlation= 0.83; Spitzer et al.,
2006) and convergent validity with other anxiety measures (Lowe et al., 2008). Answering on a
four-point Likert scale, fathers rated how frequently they have been “bothered” by symptoms
such as “feeling nervous, anxious or on edge” and “feeling afraid as if something awful might
happen” between 1( “not at all”), and 4 (“nearly every day”). Fathers were excluded from the
study if GAD-7 total score exceeded 8, a widely-used anxiety screening cut-off in United

Kingdom primary mental healthcare (Kroenke et al., 2010).

Child scores

The Anxiety Related Behaviours Questionnaire (ARBQ; Eley et al., 2003)
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This 14-item parent report tool measures children’s trait anxiety, allowing for the
identification of moderating effects of inhibited temperament on the relationship between
parenting behaviour and child anxiety. Parents scored on whether statements such as “takes a

” €

long time to warm to strangers” and “tends to be shy or timid” are “not true,” “sometimes true,”
or “certainly true” about their child. The scale has shown good internal consistency in

identifying trait anxiety in children as young as 4 (Wheatcroft & Creswell, 2007).

Child self-report scales

The ‘Feelings Scale,’ a five-point Likert scale measuring self-reported ‘scared’ feelings
from 1 (“not scared at all”) to 5 (“very scared”), was used to capture child-reported anxiety. The
measure was completed at two time points: a baseline reading immediately after the 5-minute
nature video and a second measurement after the father-child interaction and before delivering
their speech. Changes in self-reported feelings between these two time points will be used to

indicate experimental effects.

To measure anxiety-related predictive and self-evaluative cognitions, two separate
‘performance scales’ will be used. Both performance scales ask the child to compare their
performance to other children on a 5-point Likert scale from 1 (“a lot better than other children”)
to 5 (“a lot worse than other children”). The first performance scale captures predicted
performance (“how well do you think you will do...”) and is administered immediately before the
child delivers their speech. The second performance scale captures self-evaluated
performance (“how well do you think you did...”) and is administered immediately after the child
delivers their speech. It should be noted that each performance scale is intended to measure
the child’s predictions and self-evaluations as separate domains of anxiety-related cognition.
Predictions in the controlling condition will be compared with predictions in the autonomy-
granting condition, while self-evaluations of performance in the controlling condition will be

separately compared with self-evaluations of performance in the autonomy-granting condition.

66



Chapter 3
Both scales were taken from Thirlwall and Creswell’s (2010) study. To simplify the
Feelings Scale for children, gender and ethnicity-neutral drawings depicting faces ranging from

calm to afraid were used.

Observational Coding Schemes

Using the coding scheme developed by Thirlwall and Creswell (2010), an independent
voluntary research intern coded video and audio recorded father-child interactions. A second
voluntary research assistant independently coded five videos until reaching 100% consensus.
Half of the videos were double-coded by the second research assistant to assess inter-rater

reliability. Videos were trimmed to ensure the rater was blind to experimental condition.

To test the success of experimental manipulation, independent coders who did not
know which condition they were coding scored instances of ‘parental overcontrol’ and
‘autonomy granting’ behaviours on video recordings of the preparation stages. Items in this
coding scheme reflected instructions shown in the parenting behaviour instructional video
shown to fathers. Coders scored +1 for each overcontrol behaviour and -1 for each autonomy-
granting behaviour, with a higher total score depicting more overcontrolling parenting
behaviours. Inter-rater reliability for observer ratings of parental overcontrol was good

(ICC=.72).

Using a coding scheme developed by Thirlwall and Creswell (2010), coders scored the
extent to which fathers demonstrated negative parenting behaviours (i.e. “laughing
inappropriately in the face of the child’s anxiety or their attempts to prepare for the task”) during
the preparation task to control for the potential confounding effect of parental negativity.
Coders assigned a total score between zero and three, with higher scores reflecting more
negative parenting behaviour. Inter-rater reliability for observer ratings of negativity was good

(ICC=.72).

Physiological measurement
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Primary analyses included heartrate variability (HRV) as a physiological biomarker of
child anxiety and was used to compare pre-to-postinteraction change in anxious state between
experimental conditions. R-R intervals (milliseconds between heartbeats) were computed from
Acknowledge software (BIOPAC Systems inc., 2023) and used to calculate mean heartrate
(BPM) and root mean square of successive differences (RMSSD) for baselines and speeches for
both autonomy-granting and controlling conditions. RMSSD is a measure of heartrate variability
and indicates parasympathetic nervous system (PNS) activity, with lower scores indicating
reduced PNS activity and higher anxiety. RMSSD was the chosen metric for this study due to its
sensitivity to short-term changes and suitability for brief periods of measurement in within-
subjects designs (Quintana & Heathers, 2014). RMSSD during each speech was compared to
RMSSD during each respective 5-minute baseline, with time point comparisons to determine

change.

3.3.6. Analysis plan

Using AcgKnowledge software (BIOPAC Systems inc., 2023), ECG waveforms were
visually inspected and artefacts removed before using automated R-peak detection. Inspection
of RR-interval (time between heart beats in milliseconds) and tachogram data facilitated
manual correction using linear interpolation (Peltola, 2012). To preserve data integrity,
measurements requiring correction for >10% of R-peaks were excluded from analysis, following
previous studies employing a minimum 10% rule (e.g. Bazelmans et al., 2019). RMSSD was
calculated from RR-intervals using the Root Mean Square (RMS) formula, while beats per minute
(BPM) was also calculated. Between-beat intervals greater than 2 seconds or less than .3
seconds were deemed outside of the plausible range for child heartrate and treated as

artefacts.

RStudio (2016) was used for data analysis, first calculating descriptive statistics (M, SD,
range) for primary dependent variables (feelings scales, both performance scales and RMSSD)

for each condition. T-tests of controlling behaviour during interactions in each condition then
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tested for successful experimental manipulation of parenting behaviours. To test the effect of
control variables, T-tests were also conducted comparing between-condition differences in

parental negativity and observed parental overcontrol.

Performance scales (predicted performance and post-speech self-evaluation of
performance) were treated as separate constructs. In keeping with Thirwall and Creswell’s
(2010) design, predicted performance at time 2 were compared with predicted performance at
time 1, with post-speech scores compared likewise. The RMSSD (during speech) and feelings
scale (after father-child interaction) were each compared with their respective baseline

measurements collected prior to the father-child interaction.

To isolate within-subject effects and account for the non-independence of
measurements in this repeated measures design, a Linear Mixed Effects Model (LMM) was used
for primary analyses of all outcomes (Snijders & Bosker, 2011). The LMM model facilitates
simultaneous analysis of both fixed effects (experimental condition and covariates) and random
effects (between-participant differences). All models used a random intercept for participant ID
to account for between-participant differences. Fixed effects were structured to test the primary
effect of parenting style while controlling for habitual parental overprotection (POS), observed

parental negativity and order of condition (autonomy-granting or controlling condition first).

Models were specified for each primary outcome variable (RMSSD, feelings,
performance prediction and performance self-evaluation) with parenting condition (autonomy-
granting or controlling) serving as the primary predictor. Time (baseline/speech) and condition
(autonomy-granting/controlling) interactions were included for RMSSD and feelings scale
models. For performance prediction and performance self-evaluation scales a model without
time-condition interaction was used, with performance prediction and performance self-
evaluation scores in the controlling parenting condition both separately compared with their

respective scores in the autonomy-granting condition. All models included fixed effects for
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moderators (inhibited temperament) and control variables (habitual parental overprotection

[POS]; condition order and; observed parental negativity).

Assumptions of normality and homoscedasticity were evaluated using Q-Q plots and
residual vs. fitted plots. Variance inflation factors (VIFs) were examined to assess
multicollinearity, and Cook’s distance was used to identify overly influential cases. Correlations

between all outcome variables were computed to test convergent validity.

3.4. Results

One participant was excluded from RMSSD analysis due to excessive ECG artefacts
requiring >10% correction, while all participants (n=25) were included in analyses for feelings
scales and performance scales. Mean speech duration was 1 minute and 46 seconds in the
autonomy-granting parenting condition (range= .58 to 3.70) and 1 minute 42 seconds in the
controlling parenting condition (range= .45 to 3.4). Means, standard deviations and confidence

intervals for outcome and covariate measures can be found in 3.1.

Table 3.1.

Means, standard deviations and confidence intervals.
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Measure N M SD SE 95%Cl

Heart-rate variability (RMSSD)

Autonomy-granting condition
Baseline 24 5520 30.30 6.19 [43.1,67.3]
Speech 24 3240 1710 3.49 [25.5,39.2]
Controlling condition
Baseline 24 60.20 38.80 7.92 [44.7,75.7]
Speech 24 2950 13.80 2.81 [23.9, 35.0]

Self-reported scared feelings (feelings scale)

Autonomy-granting condition
Pre-interaction 25 1.21 .59 A2 [.97, 1.44]
Post-interaction 25 1.29 .69 14 [1.02, 1.57]
Controlling condition
Pre-interaction 25 1.17 .38 .08 [1.01, 1.32]
Post-interaction 25 1.92 1.21 25 [1.43, 2.40]

Performance prediction

Autonomy-granting condition 25 1.42 .83 A7 [1.08, 1.75]
Controlling condition 25 1.38 g7 .16 [1.07, 1.68]

Performance self-evaluation

Autonomy-granting condition 25 1.38 g7 .16 [1.07, 1.68]
Controlling condition 25 1.62 1.01 21 [1.22, 2.03]

Observer-rated controlling behaviour

Autonomy-granting condition 25 3.28 2.35 47 [2.36, 4.2]
Controlling condition 25 9.80 2.47 49 [8.83, 10.77]

Observer-rated negativity

Autonomy-granting condition 25 .68 .85 A7 [.35, 1.01]
Controlling condition 25 .84 .62 12 [.06, 1.08]
Covariates
Habitual parental overprotection(POS) 25 31.52 11.09 2.22 [27.17, 35.87]
Moderator
25
Inhibited temperament (ARBQ) 5.92 3.82 76 [4.42,7.42]
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3.4.1. Convergent validity of measures

Pearson’s R correlations revealed that performance prediction and evaluation scales
were significantly positively correlated (r= .68, p=.002) with more negative predictions of
performance associated with more negative post-speech self-evaluations. Associations
between the feelings scale and both performance scales were non-significant (predicted: r= .38,
p=.064; evaluation: r=.33, p =.114). RMSSD was not significantly associated with feelings
scales (r=-.12, p=.589), performance prediction (r=-.06, p=.782) or performance self-

evaluation (r=.00, p=.983).

3.4.2. Assumption checks

Assumptions of normality and homoscedasticity were evaluated using Q-Q plots and
residual vs. fitted plots. Variance inflation factors (VIFs) were examined to assess
multicollinearity, and Cook’s distance was used to identify influential cases. All assumptions
were met. Specifically, VIF values ranged from 1.02 to 1.74 across models, suggesting low
multicollinearity. Cook’s distances were all well below the threshold of 1.0, indicating no overly

influential observations.

3.4.3. Manipulation checks

T-tests revealed that observer ratings of controlling parental behaviour during the father-
child interaction were significantly higher in the controlling condition (M difference = 6.50, 95%
Cl lower bound= 5.37]) than in the autonomy-granting condition (t(24) = 9.82, p <.001; see figure
3.1), indicating successful manipulation of parenting behaviour in the expected direction. No
significant difference was found between condition for observed parental negativity during the
father-child interaction (t(24) = 1.31, p = .10, M difference = 0.21, 95% CI lower bound= -0.06];

see figure 3.2).
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Figure 3.1.

Bar chart showing means and confidence intervals from observed parental control t-test.
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Figure 3.2.

Bar chart showing means and confidence intervals from observed parental negativity t-test.
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T-test for Observed Negativity
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3.4.4. RMSSD (heartrate variability)

A significant main effect of time was found (b =-22.84, SE =5.16, t(69) =-4.43, p <.001)
indicating a withdrawal in RMSSD scores from baseline to speech. The time-condition
interaction was not significant (b =-7.88, SE =7.30, p = .28), indicating no significant difference
in RMSSD change between conditions. Estimated marginal means indicated a decrease in
RMSSD from 55.1 ms (SE = 5.56) to 32.3 ms (SE = 5.56) in the autonomy condition and from

60.1ms (SE = 5.56) to 29.3 ms (SE = 5.56) in the controlling condition (Figure 3.3).
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Figure 3.3.

Plot depicting RMSSD change between baseline and speech for each experimental condition.
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3.4.5. Scared Feelings (Self-Reported Anxiety)

A significant time-condition interaction emerged (b =0.67, SE=0.29, t(69) =2.31, p
=.024) with children reporting greater increases in self-reported fear from pre to post speech in
the controlling condition (Pre: M =1.16, SE =0.16; Post: M =1.91, SE = 0.16) than in the
autonomy condition (Pre: M =1.21, SE =0.16; Post: M =1.29, SE = 0.16), indicating greater self-
reported anxious feelings in the controlling parenting condition than the autonomy-granting

condition (Figure 3.4).
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Figure 3.4.

Plot depicting scared feelings (feelings scale) change between baseline and speech for each

experimental condition.
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3.4.6. Performance Prediction

No significant effect of parenting condition was found (b =-0.04, SE =0.15, t(24) =-0.27,
p =.79), with higher scores reflecting more negative predictions. Estimated marginal means
were similar across conditions (autonomy-granting: M = 1.40, SE = 0.16; controlling: M = 1.36,
SE =0.16), indicating that parenting style did not affect children’s expectations about their

performance (Figure 3.5).
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Figure 3.5.

Bar chart showing mean predicted performance scores between conditions with confidence

intervals.
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3.4.7. Performance Evaluation

No significant differences in performance self-evaluation were found between the
controlling (M =1.62, SE = 0.16) and autonomy-granting (M = 1.24, SE = 0.16) conditions, with
higher scores reflecting more negative self-evaluations. The effect of condition was not

statistically significant (b = 0.38, SE=0.19, t(24) = 1.99, p = .059).
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Figure 3.6.

Bar chart showing mean performance self-evaluation scores between conditions with

confidence intervals.
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3.4.8. Covariates and moderators

To assess whether the order of condition presentation influenced outcomes within all
models, condition order was included as a covariate in each linear mixed model. This variable
did not significantly predict RMSSD (p =.63), scared feelings (p = .55), performance prediction (p
=.76), or performance evaluation (p =.69). These results confirm previous t-test findings
suggesting no significant ordering effect occurred. Parental negativity did not have a significant
effect on any outcomes (RMSSD: b=-.11, SE = 0.44, p= .802; feelings scale: b=.002, SE =
0.01, p =.8583; performance prediction: b =.01, SE=.01, p=.283; performance evaluation: b=

0.02, SE=0.01, p=.102).
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Temperamental inhibition (ARBQ) did not significantly moderate effects for any
outcomes (RMSSD: b =-1.74, SE =1.24, p= .175; feelings scale: b=0.01, SE=0.03, p=.804;
performance prediction: b=-0.41, SE=0.29, p=.166; performance evaluation: b=0.02, SE =
0.01, p=.102). The sole significant main effect of condition (autonomy-granting or controlling)

found for self-reported anxiety (feelings scale) was independent of covariates and moderators.

3.5. Discussion

25 non-anxious fathers were successfully trained to expose their children to autonomy-
granting and controlling parenting behaviours in two father-child interactions. Compared to
baseline readings, self-reported fear and HRV withdrawal (24 participants) indicate that
speaking tasks successfully induced child anxiety. Children reported significantly greater
increases in fear after fathers exhibited more controlling (rather than autonomy-granting)
parenting behaviours while helping them to prepare for their speech. Overcontrolling parenting
behaviour was not found to have a statistically significant effect on HRV, suggesting that
changes in parasympathetic nervous system activity are unaffected by controlling or autonomy-
granting parenting behaviour. Children’s predictions of how they would perform and self-
evaluations of their performance did not significantly differ between conditions, suggesting that
controlling paternal parenting behaviour does not significantly impact upon simple expectations
or appraisals of performance. In short, findings suggest that children believe themselves to be
more anxious following a controlling interaction with their fathers compared with an autonomy-
granting interaction, but neither measures of performance-related cognition nor physiology
indicate significant anxiogenic effects from overcontrolling parenting behaviour, compared with
autonomy-granting behaviour. Effects were all independent of habitual overprotective parenting
behaviour and parental negativity, suggesting that neither pre-existing parental overprotective
parenting nor parental negativity during the father-child interaction had confounding influence

on observed outcomes.
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In Thirwall and Creswell’s (2010) study, no significant main effects of controlling
maternal parenting behaviour were found but moderated effects were found, with children
scoring higher in temperamental inhibition more susceptible to the anxiogenic effect of
controlling maternal parenting. Curiously, the present study found a significant main effect of
controlling paternal parenting behaviour on child self-reported fear, but no significant
moderating effect of temperamental inhibition across any outcomes. Contrary to theoretical
multi-risk models of child anxiety development (Aaron et al., 2023), this may suggest that the
extent to which Bl and anxiogenic parenting coalesce in the aetiology of child anxiety may differ
between maternal and paternal parenting, though findings should be interpreted cautiously and
do not confirm the absence of true effects. Father-reported temperamental inhibition may not
be directly comparable to the mother-reported temperamental inhibition in Thirwall and
Creswell’s (2010) study. As fathers tend to report lower scores of Bl in their children than
mothers (Edwards et al., 2010), it is plausible that true moderating effects of Bl were absent due

to underreporting in the ARBQ questionnaire by fathers.

The present study finds no significant correlation between HRV and self-reported anxiety
or performance-related cognitions. While comparable child research is scant, this finding
reflects findings in adult studies finding that HRV withdrawal was significantly associated with
observer-rated anxiety but not self-reported anxiety (Ham et al., 2023). Conversely, one child
study previously found that parental anxiety is associated with reduced HRV in their offspring

during a stressor task, but this finding was not correlated with child-reported anxiety (Koszycki
etal., 2019). Non-convergence of self-reported anxiety and HRV in the present study may
reflect intrinsic differences in the constructs captured by each measure. While self-report
tools such as the feelings scale reflect a child’'s conscious experience of fear or anxiety, they
do not not capture the regulation, interpretation, or contextual appropriateness of such
feelings. For instance, a child may report feeling scared during a rollercoaster ride, yet this
fear is wilful, contextually appropriate, and even enjoyable, whereas fear elicited by

controlling parenting may be experienced as aversive and dysregulated. HRV is a
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physiological index of emotion regulation and autonomic flexibility (Beauchaine & Thayer,
2015), and may better reflect the child’s regulatory response to emotionally challenging

environments than self-report alone.

While not conducted with child samples, previous research has found that reduced HRV
during a speaking task was significantly associated with self-reported emotion dysregulation
among undergraduate students (Visted et al., 2017). Among components of the emotion
dysregulation questionnaire used in their study, ‘inability to accept negative emotions’ showed
the strongest association with reduced HRV. Indeed, emotion dysregulation may be a more
robust transdiagnostic predictor of psychopathology than anxiety alone (Bender et al., 2012;

Paulus et al., 2021).

There are a number of important considerations when interpreting HRV effects. All
baseline measurements were captured over five minutes and all speeches lasted longer than
previous empirical research reporting reliable HRV scores using RMSSD with measurement
windows as short as 30 seconds in duration (Shaffer, McCraty, & Zerr 2014). Of the 24
participants included in HRV analyses, only 2 gave speeches shorter than the 1-minute speech
window suggested for reliable measurement of HRV in experiments involving children by
Nussinovitch et al., (2011). Therefore, the duration of measurements in the present study are
likely sufficient to reliably capture HRV in both baseline and speech phase measurements.
However, HRV can be highly variable both within and between subjects, with factors such as
posture, time of day and physical activity influencing measurements. Crucially, the present
study controlled between-subject variance by employing a repeated measures design.
However, the child’s movement and respiration may have impacted upon HRV measurement
error. For example, measuring HRV during speaking tasks can increase parasympathetic
nervous system activity (increasing HRV) as a consequence of the extended exhalation required
for talking (Dodo & Hashimoto, 2019). Given the variability of HRV measurements and the
likelihood of measurement error, significant results often require larger samples than those for
self-report or observation-based studies (Laborde et al., 2017). The power analysis conducted
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for the present study therefore may have failed to account for the inclusion of physiological
measurements when calculating an estimated sample size requirement based on Thirwall and

Creswell’s (2010) self-reported anxiety findings.

Contrasts between the present findings and those of Thirwall and Creswell (2010) may
tentatively suggest that the roles of mothers and fathers in anxiogenic parenting affect cognitive
and emotional domains of anxious symptoms differently. Furthermore, in contrast with Thirwall
and Creswell’s (2010) findings, ours may suggest that the effect of the fathers’ overcontrolling
behaviour on self-reported anxiety may be direct and independent of child temperament. These
findings emphasise the need for more representative samples highlighted in previous meta-
analyses (e.g. Moller et al., 2016). Additional demographic characteristics of the present sample
should also be considered when interpreting these findings. Despite attempts to recruit from
variety of communities including over 30 schools and several mosques, the resulting sample is
predominantly white (24 out of 25) male (68%) children and socioeconomic status information
was not collected. The generalisability of these findings among different populations should be
cautious, especially given potential for parenting norms and practices to differ according to
race, sexuality, family structure or culture (Aaron et al., 2023). Furthermore, given that boys and
girls may significantly differ in their self-reported anxious feelings during stressor tasks (Michels
et al., 2013), researchers should seek equal numbers of boys and girls in future studies while

also coding child gender as a potential moderator.

Future researchers should seek to triangulate self-report and physiological measures
with observer reports of anxious behaviour to further enhance validity and to facilitate
comparison with Thirwall and Creswell’s (2010) observer-rated findings. Researchers should
explore child-report measures that capture a more nuanced appraisal of the child’s experience
than a single-item scale of scared feelings and examine whether significant effects seen in self-

reported anxiety are also found for self-reported emotion dysregulation during the task.
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Further exploration of physiological measures should seek to replicate HRV
measurements with a sample of mothers to determine whether the observed non-significant
effects on HRV are unique to paternal parenting. Furthermore, research should be conducted
on a larger sample and consider the impact of HRV variance when estimating sample sizes.
Researchers should consider using additional measures of child temperament, such as
combined father and mother reports or observational measures, to reduce the risk of null
effects for moderation by temperament due to measurement error and establish whether the
present findings represent a true absence of interactive effects. Additionally, while this study
offers rare insight into paternal parenting behaviours, more research is needed to explore the
role of parenting behaviour among different family structures, including same sex parents and
families from different ethnic backgrounds. Future research should also explore the potential

moderating effects of child gender and consider measures that

Clinicians and those seeking to develop early intervention and prevention strategies for
childhood anxiety should consider the significant role played by parenting behaviour and should
be mindful that the effect of parenting behaviour may be complex, may be significantly
anxiogenic even in children not temperamentally at risk, and may present different effects when

employed by fathers rather than mothers.
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METHODS
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and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process. section
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Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked Methods
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process. 134
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Appendix BSearch terms

(mother or matern* or father or patern* or parent*)
AND

(child* or adolescen* or teen* or youth* or young or offspring or infan* or paediatric* or

pediatric*)
AND

(anx* or phobi* or "child* anx*" or "adolescen* anx*" or "teen* anx*" or "youth anx*" or "offspring
anx*" or "infan* anx*") or (“anxiety disorder” or “anxiety” or “anxiety diagnosis” or “social
anxiety disorder” or “generalized* anxiety disorder” or generalised* anxiety disorder” or

“separation anxiety disorder” or “specific phobia” or “social phobia” or "agoraphobia”)
AND

("mother anx*" or "matern* anx*" OR "father anx*" or "patern* anx*" or "parent* anx*") AND
(“behavioral inhibition” OR “behavioural inhibition” OR “Bl” OR “inhibited temperament” OR

“fearful temperament”)
OR

("mother anx*" or "matern* anx*" OR "father anx*" or "patern* anx*" or "parent* anx*") AND
(parenting or rearing or socializ* or socialis* or modelling or overcontrol or “over control” or

autonomy or autonomous or “information transfer”)
OR

(“behavioral inhibition” OR “behavioural inhibition” OR “Bl” OR “inhibited temperament” OR
“fearful temperament”) AND (parenting or rearing or socializ* or socialis” or modelling or
overcontrol or “over control” or autonomy or autonomous or “information transfer” or “verbal

communication”)
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and what it will involve. Please read the information below carefully and ask questions if
anything is not clear or you would like more information before you decide to take partin this
research. You may like to discuss it with others but it is up to you to decide whether or not to

take part. If you are happy to participate you will be asked to sign a consent form.

What is the research about?

The research is being conducted as part of our thesis project on the Doctorate in Clinical
Psychology. The aim of the project is to investigate the impact parenting behaviours may have

on anxiety development in their children.

Why have | been asked to participate?

You and your child are being invited to participate in this study because your child is in the
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If you express interest to take part in the study, then you can contact the researchers on the
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some videos, and for the child to prepare for and take part in brief talking tasks and reflecting on
their performance after the talking tasks. During some of the activities, we will also ask your
child to wear some sensors on their chest to measure their heart rate. This measure can give us
extra information about the child’s responses to the various movie clips and activities, which we
would be unable to observe otherwise . The participants (father and child) will be video-taped
using a digital camera during the activities. The reason for video-recording is to allow the
researchers to view the recordings and conduct coding of the fathers’ and children’s observable
behaviours of interest. Only the research team will have access to these recordings. The entire

visit will take approximately 1 hour to complete.

Are there any benefits in my taking part?

You may benefit from participating because at the end you will learn about our specific research
aims, as well as what researchers currently know about this area. You will also be told where to
go for more information on this area of psychology. In addition, you will contribute to the present
literature in the area of transmission of anxiety from parents to children. Families taking part in
the study will receive £30 voucher for their participation and the children will receive

certificates for completing the study. An additional £30 voucher will be provided to any
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participants who have referred someone else to participate in the study, after their participation
has been confirmed. By referring someone to the study, participants acknowledge that they are
disclosing their own participation to the referrer. Additionally, if a referred individual decides to
take partin the study, the referrer will likely be aware that the person they have referred has
taken part in the study by receiving a voucher. Any participants seen prior to this amendment
will be contacted and given the same opportunity to receive the additional referral voucher to

ensure equity of opportunity.

Are there any risks involved?

There are no significant risks involved in this study beyond those you would encounter in
everyday life. Although we have tried to ensure that the study does not cause distress some of
the questions and activities may cause anxiety or mild distress, which is likely to be temporary.
You may leave any questions blank that you would prefer not to answer or withdraw from the

study at any point with no penalty.

What data will be collected?

Some demographic information such as age, gender, ethnicity will be collected by the research
team and only research team directly involved in the study will have access to this. All this
information collected about you and your child will be stored in a secure and locked office and
on a password protected database. All research data will be stored separate from your personal
data, using a unique code. Parts of the experiment recorded will be stored on password
protected university computer and consent forms will be locked in a cabinet on campus at the

University of Southampton.

Will my participation be confidential?

Your participation and the information we collect about you during the course of the research

will be kept strictly confidential.

Only members of the research team and responsible members of the University of
Southampton may be given access to data about you for monitoring purposes and/or to carry
out an audit of the study to ensure that the research is complying with applicable regulations.
Individuals from regulatory authorities (people who check that we are carrying out the study
correctly) may require access to your data. All of these people have a duty to keep your

information, as a research participant, strictly confidential.
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Electronic data such as video recordings will be stored on University of Southampton password
protected secure encrypted server and will be deleted once the recordings has been coded.

Only the research team will have access to these recordings.

Do | have to take part?

No, itis entirely up to you to decide whether or not to take part. If you decide you want to take

part, you will need to sign a consent form to show you have agreed to take part.

What happens if | change my mind?

You have the right to change your mind and withdraw at any time without giving a reason and
without your participant rights being affected. You can withdraw by talking to the researchers in

the lab or simply emailing one of the researchers on the email address given below.

What will happen to the results of the research?

Your personal details will remain strictly confidential. Research findings made available in any
reports or publications will not include information that can directly identify you without your

specific consent.

Where can | get more information?

Please contact Kashmala Sher (trainee Clinical Psychologist), Dave Burniston (trainee Clinical
Psychologist) at ks7g13@soton.ac.uk or if you have any questions or want to know more about

the study.

What happens if there is a problem?

If you have a concern about any aspect of this study, you should speak to the researchers who

will do their best to answer your questions.

If you remain unhappy or have a complaint about any aspect of this study, please contact the
University of Southampton Head of Research Ethics and Clinical Governance (023 8059 5058,

rgoinfo@soton.ac.uk).

Data Protection Privacy Notice

The University of Southampton conducts research to the highest standards of research integrity.
As a publicly-funded organisation, the University has to ensure that it is in the public interest
when we use personally-identifiable information about people who have agreed to take partin
research. This means that when you agree to take part in a research study, we will use

information about you in the ways needed, and for the purposes specified, to conduct and
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complete the research project. Under data protection law, ‘Personal data’ means any
information that relates to and is capable of identifying a living individual. The University’s data
protection policy governing the use of personal data by the University can be found on its
website (https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-

foi.page).

This Participant Information Sheet tells you what data will be collected for this project and
whether this includes any personal data. Please ask the research team if you have any

questions or are unclear what data is being collected about you.

Our privacy notice for research participants provides more information on how the University of
Southampton collects and uses your personal data when you take part in one of our research
projects and can be found at
http://www.southampton.ac.uk/assets/sharepoint/intranet/ls/Public/Research%20and%20Int

egrity%20Privacy%20Notice/Privacy%20Notice%20for%20Research%20Participants.pdf

Any personal data we collect in this study will be used only for the purposes of carrying out our
research and will be handled according to the University’s policies in line with data protection
law. If any personal data is used from which you can be identified directly, it will not be
disclosed to anyone else without your consent unless the University of Southampton is required

by law to disclose it.

Data protection law requires us to have a valid legal reason (‘lawful basis’) to process and use
your Personal data. The lawful basis for processing personal information in this research study
is for the performance of a task carried out in the public interest. Personal data collected for

research will not be used for any other purpose.

For the purposes of data protection law, the University of Southampton is the ‘Data Controller’
for this study, which means that we are responsible for looking after your information and using
it properly. The University of Southampton will keep identifiable information about you for 10
years after the study has finished after which time any link between you and your information

will be removed.

To safeguard your rights, we will use the minimum personal data necessary to achieve our
research study objectives. Your data protection rights — such as to access, change, or transfer
such information - may be limited, however, in order for the research output to be reliable and
accurate. The University will not do anything with your personal data that you would not

reasonably expect.
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If you have any questions about how your personal data is used, or wish to exercise any of your
rights, please consult the University’s data protection webpage
(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-foi.page)
where you can make a request using our online form. If you need further assistance, please

contact the University’s Data Protection Officer (data.protection@soton.ac.uk).

Thank you taking the time to read the information sheet and considering taking part in the

research.

Appendix EConsent form

Study title: An Experimental study testing the causal role of paternal autonomy granting vs

controlling behaviours on anxiety development in children

Researcher name: Dave Burniston, Kashmala Sher and Dr Pete Lawrence, Dr Tessel Bazzelman,

Dr Alessio Bellato
ERGO number: 90456

Please initial the box(es) if you agree with the statement(s):

| have read and understood the information sheet (02.10 .2024 version 5) and have had the

opportunity to ask questions about the study.

| agree for myself and my child to take partin this research project and agree for our data to be

used for the purpose of this study.

| understand my participation and my child’s participation is voluntary and both my child and

myself may withdraw at any time for any reason without participation rights being affected.

| understand that myself and my child will be video and audio recorded, and that these

recordings will viewed and coded by the researchers.
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I understand that special category data (such as ethnicity and religion) will be collected as part

of the study.

Name of partiCipant (PriNT NAMIE)....ccui it eeteecteee et e erieeeeaesarassennesennsseensssnesnssnnns

NaME OF YOUE ChIlU..cuue it e ettt e st e s et e et s seeesaanseensesaenssannsssennsnens

Signature of PartiCipant (PArENT) ... iiiei i etee e e e e e e ee e et e e taeaeasreneeaeaaesnns

Children’s consent:

“We are asking you to tell us all about your favourite holiday and also about your family. We’re
going to ask you to spend a bit of time planning what you’re going to say, and we want to know
how you feel when you’re doing it. For example, if you felt like you did really well or if you found it
a bit scary to talk to us. We’ll ask you a couple of questions about how you felt you did, and
we’ll also use these little stickers which will help to tell us how you’re feeling. You do not have to
do this if you don’t want to, and you are allowed to stop at any time you like. If you do help us
with this, you will be helping us to understand what helps us to be brave, and at the end of it

we’ll give you a small prize to say well done.”

“Does it make sense what we’re asking you to do?”

YES/NO

“Do you understand that you don’t have to do it if you don’t want to?”

YES/NO

“Doyou wanttodo it?”

101



Chapter 3

Appendix FDebrief form

I University of
Debriefing F
SR @Southampton

Study Title: An Experimental study testing the causal role of

paternal autonomy granting vs controlling behaviours on anxiety development in children.

Ethics/ERGO number: 90456

Researcher(s): Dave Burniston, Kashmala Sher, Pete Lawrence, Tessel Bazzelman, Alessio

Bellato

University email(s): ks7g13@soton.ac.uk, dlb1e18@soton.ac.uk

Version and date: [V2, 25/06/2024]

Thank you for taking part in our research project. Your contribution is very valuable and
greatly appreciated.

Purpose of the study

The aim of this research was to experimentally investigate the impact fathers’ behaviours e.g.,
engaging in more controlling and less autonomy granting behaviours will have on a child’s anxiety
and to test whether this effect will be greater for children with higher trait anxiety than for children
with low trait anxiety. Various studies have shown the role of mothers’ parenting behaviours in
anxiety development in children. However, very little attention has been given to the role of
paternal behaviours and its impact on children anxiety. Therefore, to better understand the role
parenting behaviours play in the development and maintenance of anxiety in children, it is
important to study the role played by fathers in the transmission of anxiety from parent to child.
Along with measuring children anxiety through questionnaires completed by parent and children,
we also measured children’s heart rate as research suggests that often physiological measure
(e.g., heart rate) give us more objective ratings of anxiety.

Your data will help our understanding of transmission of anxiety from parents to children which
will be important in the understanding of childhood anxiety development and maintenance as
well as developing new and enhancing existing preventative programmes.

Please do not discuss this study, or show this debriefing form, to anyone until the study is
complete, as this could affect the study results.

Now that you know the true purpose of our study and are fully informed, you may decide that you
do not want your data to be used in this research. If you would like for your data to be removed
from the study, please contact Kashmala Sher (trainee Clinical Psychologist), or Dave Burniston
(trainee Clinical Psychologist) at ks7g13@soton.ac.uk or dlb1e18@soton.ac.uk

Confidentiality
Results of this study will not include your name or any other identifying characteristics.

Study results
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If you would like to receive a copy of the summary of the research findings when it is completed,
please let us know by using the contact details provided on this form.

Further support

We have tried to ensure that the questions and procedures in this study do not cause any distress.
However, some activities may cause mild transient distress. Therefore, if taking part in this study
has caused you discomfort or distress, you can contact the following organisations for support:

- UK participants: find a CBT therapist at www.bacp.org

- You can access free mental health support through your local NHS talking therapies

- ContactGP

- Referral to Mental health in schools teams

Further reading

If you would like to learn more about this area of research, you can refer to the following

resources:

Moller, E. L., Nikoli¢, M., Majdandzi¢, M., & Bogels, S. M. (2016). Associations between maternal
and paternal parenting behaviors, anxiety and its precursors in early childhood: A meta-

analysis. Clinical Psychology Review, 45, 17-33.

Thirlwall, K., & Creswell, C. (2010). The impact of maternal control on children’s anxious
cognitions, behaviours and affect: An experimental study. Behaviour Research and

Therapy, 48(10), 1041-1046

.Further information

If you have any concerns or questions about this study, please contact Kashmala Sher (trainee
Clinical Psychologist) or Dave Burniston (trainee Clinical Psychologist) at ks7g13@soton.ac.uk,
dlb1e18@soton.ac.uk who will do their best to help.

If you remain unhappy or would like to make a formal complaint, please contact the Head of
Research Ethics and Governance, University of Southampton, by emailing: rgoinfo@soton.ac.uk,
or calling: + 44 2380 595058. Please quote the Ethics/ERGO number which can be found at the
top of this form. Please note that if you participated in an anonymous survey, by making a
complaint, you might be no longer anonymous.

Thank you again for your participation in this research.
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AppendixG  Overprotection scale
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1) Icomfort my c_hlld immediately when he/she cries
2) X:hﬁﬁﬁu'gﬁ;k’ I'keep my child within a close distance of me
3) I protect my child from criticism
4) 1 give my child extra attention when he/she clings to me
5) 1would not allow my child to go out with family friends
if [ were not present
6) 1almost always take my child to the doctor if he/she is unwell
7) 1keep a close watch on my child at all times
8) Itend to be over-protective of my child
9) I try to anticipate and avoid situations where my child
might do something risky
10)1 try to protect my child form making mistakes
11)1 do not allow my child to climb trees
12) I shelter my child from life’s difficulties :
13) When away from home I tend to panic if my chid is out of my sight,
even for a moment
141 am reluctant for my child to play some sports for hear he/she
might get hurt . .
15)1 will only leave my child with close friends or relatives
if [ have to go out ’
16) 1 accompany my child on l:lfllll outings
17)1 shield my child from conflict 3 .
13 Ido evcryzhing possible to protect my child from potential injury
19) I protect my child from his/her fears.
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(Edwards et al., 2010)
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AppendixH Anxiety related behaviour

Questionnaire

/\

1= Nﬂ't True 2 = SOmetime
S
True 3= Cel’lﬂ[l‘lly True
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1) Insists on doing something over ang
It interferes with day to day Jife over so that : X
2) Strongly refuses or resists sleeping alone
3) Has many fears, is easily scared 1 P
2

4) Fussy about keeping his/her hands clean

5) Often unhappy, down-hearted, tearfy]

6) Often complains of headaches, stomach ach g

> iy ok paftiodlan es or sickness
8) Is often extremely upset or distressed when parent leaves

9) Is extremely afraid of day to day things, such as th
Water, animal, blood ¥ Ll

10) Tends to be shy or timid

11) Cries easily

12) Takes a long time to warm to strangers
13) Independent, confident child

14) Asks for reassurance that he/she is ok
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(Eley et al., 2003)
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Appendix| Generalised Anxiety Disorder scale

(GAD-7)

Over the last 2 weeks, how often have youbeen  Notat  Several  Over half Nearly
bothered by the following problems? all sure days the days every day
1. Feeling nervous, anxious, or on edge 0 1 2 3

2. Not being able to stop or control worrying 0 I 2 3

3. Worrying too much about different things 0 I 2 3

4. Trouble relaxing 0 1 2 3

5. Being so restless that it's hard to sit still 0 I 2 3

6. Becoming easily annoyed or irritable 0 1 2 3

7. Feeling afraid as if something awful might 0 1 2 3

happen

(GAD-7; Spitzer et al., 2006)

Appendix) Feelings Scale

Feeling scale
Please click on one of the options below to show how you are feeling about the talking task?

1 (not scared at all), 2 (a little bit), 3 (somewhat), 4, (quite scared) 5 (very
scared)

PO ® o /@ A\

= (22) (( g )

—_ S ()
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Appendix K Performance Scale (prediction)

Performance Scale
‘How well do you think you will do in your speech compared to other children?

1 (a lot better), 2 (a little better), 3 (somewhat better), 4 (a little worse), 5 (a lot worse)

Appendix L Performance Scale (post-speech

evaluation)

How well do you think you did compared to other children?’.

1 (a lot better), 2 (a little better), 3 (somewhat better), 4 (a little worse), 5 (a lot worse)
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Appendix M Paternal control and autonomy

granting coding scheme

e e e ———

arent offered frequent guidance and assistance,

_ﬁmve instructions and direction throughout the task

|

Parent spokefd_rewf}#mte on the paper whilst the child was
drawing or taking time to think

"parent sat close to the child and touched the paper and
crayons on occasion.

parent was more involved that appeared necessary

Parent gave minimal guidance and assistance during the
prepal'aﬁ{m period.

Parent allowed child to generate their own ideas and did not
take over.

Parent complied with the child’s own ideas,

Parent sat back on their chair, only leaning forward if/when
child asked for help.

Parent only drew/wrote on paper if/when child asked for
help.

Parent encouraged their child to try on their own if when
child asked for help

If parent helped, parent checked with their child that they
were doing what the child wanted.

TOTAL:

(Thirlwall & Creswell, 2010)
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Appendix N  Paternal negativity coding scheme

Negativity Rating

gestures during the Preparation period
Examples of negative gestures;
e Lack of reciprocity to child,
e Frowning as if to conve
e Laughing inappro
do the task

e Verbal or physical behaviours that convey disagreement and criticism.

y dissatisfaction or criticism,
priately in the face of the child’s anx iety or attempts to

Parent did not engage in any 0
negative gestures during the
preparation period

Parent momentarily gave one 1
or two negative gestures
during the preparation period
Parent engaged in three or 2
more negative gestures during
the preparation period

Parent engaged in negative 3
gestures frequently (more
than five) throughout the

preparation period
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AppendixO R Code for meta-analysis

#multi-level MA on risk factors for anxiety

MA <- rma.muv(yi, vi, data= metafor_combindi, method="'"REML', slab = paste(study_ID), random

=~ 1| study_ID/ES_ID, tdist = TRUE)

summary(MA)

#create a forest plot and save it in your computer
bmp(file="forest_MA.bmp", width = 500, height = 700)
forest(MA, slab = (metafor_combindi $study_ID), xlab = "yi", refline = 0, header = TRUE)

dev.off()

#[publication bias] Rank correlation Test for Funnel Plot Asymmetry

ranktest(MA)

#create a funnel plot and save it in our computer
bmp(file="funnel_MA.bmp", width = 500, height = 500)
funnel (MA)

dev.off()

# Now install dmetar from GitHub

install_github("MathiasHarrer/dmetar")

# Load the package

library(dmetar)
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i2 <-var.comp(MA)

summary(i2)

removed <- rma.mv(yi, vi, data= metafor_combindi, method="'REML', slab = paste(study_ID),

random =~ 1 | study_ID/ES_ID, tdist = TRUE, sigma2 = c(0, NA))

summary(removed)

anova(MA, removed)

#multi-level MA on risk factors for anxiety

MA <- rma.mv(yi, vi, data= metafor_combindi, method="REML', slab = paste(study_ID), random

=~ 1| study_ID/ES_ID, tdist = TRUE)

summary(MA)

mod.model <- rma.muv(yi, vi, data= metafor_combindi, method='REML', slab = paste(study_ID),

random =~ 1| study_ID/ES_ID, tdist = TRUE, mods =~ lorC)

summary(mod.model)

#multi-level MA on risk factors for anxiety

MA <- rma.mv(yi, vi, data= metafor_combindi, method="'REML', slab = paste(study_ID), random

=~ 1| study_ID/ES_ID, tdist = TRUE)

summary(MA)

MA1 <- rma.mv(yi, vi, mods = ~ factor (lorC), data= metafor_combindi, method='REML', slab =

paste(study_ID), random =~ 1 | study_ID/ES_ID, tdist = TRUE)

summary(MA1)
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