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Abstract

Children with chronic illnesses report being bullied by peers, yet little is known about bullying
among children with heart conditions. Using 2018-2020 National Survey of Children’s Health
data, the prevalence and frequency of being bullied in the past year (never; annually or monthly;
weekly or daily) were compared between children aged 6-17 years with and without heart
conditions. Among children with heart conditions, associations between demographic and health
characteristics and being bullied, and prevalence of diagnosed anxiety or depression by bullying
status were examined. Differences were assessed with chi-square tests and multivariable logistic
regression using predicted marginals to produce adjusted prevalence ratios and 95% confidence
intervals. Weights yielded national estimates. Of 69,428 children, 2.2% had heart conditions.
Children with heart conditions, compared to those without, were more likely to be bullied (56.3%
and 43.3% respectively; adjusted prevalence ratio [95% confidence interval] = 1.3 [1.2, 1.4]) and
bullied more frequently (weekly or daily = 11.2% and 5.3%; p < 0.001). Among children with
heart conditions, characteristics associated with greater odds of weekly or daily bullying included
ages 9-11 years compared to 15-17 years (3.4 [2.0, 5.7]), other genetic or inherited condition (1.7
[1.0, 3.0]), ever overweight (1.7 [1.0, 2.8]), and a functional limitation (4.8 [2.7, 8.5]). Children
with heart conditions who were bullied, compared to never, more commonly had anxiety (40.1%,
25.9%, and 12.8%, respectively) and depression (18.0%, 9.3%, and 4.7%; p < 0.01 for both).
Findings highlight the social and psychological needs of children with heart conditions.
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There are an estimated 1.7 million children with a past or current heart condition in

the United States.1 Compared to children without heart conditions, children with heart
conditions are more likely to be absent from school, have frequent healthcare visits, and
have difficulty communicating or participating in extracurricular activities.22 Children who
participate in extracurricular activities may have greater social skills and are less likely to be
bullied compared to children who do not participate in outside school activities.*>

Bullying is defined as any repeated, unwanted aggressive behaviour(s) by another youth
or group of youths and involves an observed or perceived power imbalance between
perpetrators and victims.® Findings from recent iterations of the National Survey of
Children’s Health show that as many as 22.0% of United States children aged 6-17
years are bullied,”:8 with rates slightly higher among 6-11 year olds compared to 12-17
year olds.”8 Among school-age children, bullying is associated with an increased risk of
anxiety, depression, poor self-reported health, lower quality of life, and substance use in
adulthood.9-13

A previous study using data from the 2016 National Survey of Children’s Health examined
caregiver perception of bullying among children with chronic physical conditions.1* Among
children with one or more chronic physical conditions, children who were bullied more
commonly had health difficulties (e.g., recurring physical pain and cognitive difficulties)
than children not bullied (62% versus 38%, respectively).14 Having a heart condition was
associated with increased odds of being bullied.1# In previous literature, some studies
suggest that children and adolescents with CHDs are more often bullied than their peers
without CHD4-16 while one study found no difference.1” However, little is known about
the frequency, risk factors, and psychological effects of being bullied among children with
heart conditions. Using data from the 2018-2020 National Survey of Children’s Health, our
objective was to examine the prevalence and frequency of being bullied among children with
heart conditions compared to those without heart conditions in a nationally representative,
population-based sample of United States children aged 6-17 years. Among children with
heart conditions, we also assessed demographic and health factors associated with being
bullied and their mental health status.

Materials and methods

Data source and population

We performed a cross-sectional analysis of caregiver-reported data from the 2018-2020
National Survey of Children’s Health. The annual survey provides data on children’s health
and well-being from a stratified random sample of households across all 50 states and the
District of Columbia. The 2018, 2019, and 2020 surveys were administered online or by
mail to households that were screened and identified as residences of children aged 17 years
or younger. If more than one child lived in the home, one was randomly selected to be the
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subject of an age-appropriate questionnaire for that household. Up to two primary caregivers
were surveyed per child. From 2018 to 2020, the overall response rate for National Survey
of Children’s Health ranged from 42.4 to 43.1%. Data were weighted to account for non-
response bias and to produce population-based estimates.

The primary exposure of interest was presence of a heart condition in the child. Children
were considered to have a heart condition if their caregiver answered “yes” to the following
survey question: “Has a doctor or other health care provider ever told you that this child
has a heart condition?”. In 2020, National Survey of Children’s Health added an additional
question asking whether the child was born with the heart condition.

The outcome of interest was bullying status. Caregivers were asked how often their child
was bullied, picked on, or excluded by other children in the past 12 months, and their
responses were grouped into three categories: never bullied in the past year; bullied 1-2
times per year or 1-2 times per month (annually or monthly); and bullied 1-2 times per
week or almost daily (weekly or daily). If the frequency changed throughout the year,
caregivers were asked to report the highest frequency.

Caregivers were asked whether a doctor or other healthcare provider ever told them their
child had an intellectual disability, Down syndrome, another genetic or inherited condition,
was oveiweight, or had anxiety or depression. If the caregiver reported that the child had
current anxiety or depression, the child was considered to have these conditions. Children
were considered to have functional limitations if they had frequent or chronic difficulty
with any of the following: breathing or other respiratory problems; eating or swallowing;
digesting food, including stomach/intestinal problems, constipation, or diarrhoea; repeated
or chronic physical pain, including headaches or other back or body pain; using their hands;
coordination and moving around; serious difficulty concentrating, remembering, or making
decisions because of a physical, mental, or emotional condition; walking or climbing stairs;
dressing or bathing; doing errands alone, such as visiting a doctor’s office or shopping (aged
12-17 years only); deafness or problems with hearing; blindness or problems with seeing,
even when wearing glasses.

Other covariates included the child’s sex (male and female), age (6-8, 9-11, 12-14,

and 15-17 years), race and ethnicity (Hispanic, non-Hispanic White alone, hon-Hispanic
Black or African American alone, and non-Hispanic other, including Asian, Alaskan

Native, American Indian, Native Hawaiian, Pacific Islander, or mixed race), the caregiver’s
marital status (married or not married but living with partner; never married; and divorced,
separated, or widowed), caregiver educational attainment (< high school degree or > high
school degree), and the family’s poverty status based on United States Department of Health
and Human Services Federal Poverty Level guidelines (<100%, 100-199%, 200-399%, and
> 400% of the Federal Poverty Level). Missing data on sex, race and ethnicity, and poverty
status were multiply imputed by National Survey of Children’s Health staff.18
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Data analysis

Results

Children missing data on any variables of interest were excluded. Among children with

and without heart conditions, respectively, available characteristics of included and excluded
children were compared using Wald chi-square tests. The prevalence and frequency of
being bullied were assessed by heart condition status. The association between presence

of a heart condition and being bullied was assessed using multivariable logistic regression
using the predicted marginal approach to generate adjusted prevalence ratios and 95%
confidence intervals. Among children with a heart condition, adjusted prevalence ratios
further evaluated associations between demographic and health characteristics and bullying
status. To identify whether associations were generalisable to children with heart conditions
without syndromes, we conducted a sensitivity analysis excluding children with Down
syndrome or other genetic conditions. Among children with a heart condition, we examined
prevalence of current anxiety or depression by bullying status. Lastly, we excluded 2020
data to examine associations between heart condition status and being bullied during

the 2018-2019 survey years to examine results before the COVID-19 pandemic when
fewer children may have attended school in-person. All models were adjusted for child’s
sex, age group, race and ethnicity, and whether ever told overweight. All analyses were
conducted using SAS-callable SUDAAN. Survey design parameters and weights accounted
for complex sampling and non-response to produce nationally representative, population-
based estimates. This analysis was exempt from human subjects review due to the de-
identified nature of the data.

Of the 73,849 children aged 6-17 years participating in the 2018-2020 National Survey

of Children’s Health, 180 children (0.2%) were excluded due to missing information on
heart condition status and 928 (1.3%) children were excluded due to missing information on
bullying status. Of the remaining 1,903 children with heart conditions and 70,838 children
without heart conditions, 60 (3.2%) and 3,253 (4.6%), respectively, were excluded for
missing data on other variables of interest. Among children with heart conditions, sex,
caregiver marital status, caregiver educational attainment, and intellectual disability differed
between those included and excluded from the analysis (Supplementary Table S1; p <
0.05). Among children without heart conditions, race and ethnicity, caregiver marital status,
caregiver educational attainment, and poverty status differed between those included and
excluded from the analysis (p < 0.05). Our analytic sample comprised 69,428 children and,
of these, 1,843 (2.2%) had heart conditions. Using 2020 data (the only year for which these
data were available), 91.1% of children with heart conditions were born with the condition
(data not shown).

Among children with heart conditions, 53.2% were male, 26.6% were aged 15-17 years,
and 59.4% were non-Hispanic White. Distributions were similar for children without heart
conditions (Table 1). Compared to children without heart conditions, a larger percentage

of children with heart conditions were non-Hispanic White (59.4% versus 50.4%), had a
caregiver with more than a high school education (77.8% versus 70.5%), had an intellectual
disability (7.2% versus 1.2%), Down syndrome (3.4% versus 0.1%), another genetic or
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inherited condition (14.7% versus 4.2%), were ever overweight (14.7% versus 10.8%), or
had a functional limitation (50.0% versus 28.1%; p < 0.05 for all).

Prevalence of being bullied among children with and without heart conditions

Children with heart conditions, compared to those without, were more likely to be bullied

in the past 12 months (56.3% versus 43.3%; adjusted prevalence ratios [95% confidence
interval] = 1.3 [1.2, 1.4]; Fig. 1). Among children who were bullied, children with heart
conditions were bullied more frequently than children without heart conditions, respectively
[weekly or daily: 11.2% and 5.3%; annually or monthly: 45.1% and 38.0%; p < 0.001)].
The adjusted prevalence ratio point estimates of being bullied comparing children with heart
conditions to children without heart conditions did not significantly change after excluding
3,431 (4.9%) children with Down syndrome or other genetic conditions (Supplementary
Figure S1) or data from 2020 (Supplementary Table S2, Supplementary Table S3).

Characteristics associated with being bullied among children with heart conditions

Children with heart conditions with the highest prevalence of weekly or daily bullying were
aged 9-11 years (17.7%), those whose caregivers were never married (22.5%), those who
had Down syndrome (18.9%), those who had another genetic or inherited condition (17.8%),
those who were ever told overweight (17.7%), and those who had functional limitations
(18.1%; Table 2). More children with heart conditions aged 6-8, 9-11, and 12-14 years
were bullied annually or monthly compared to those aged 15-17 years (adjusted prevalence
ratios = 1.3-1.5, although lower confidence limits for some were 1.0), and more 9-11-year-
olds were bullied weekly or daily as well (3.4 [2.0, 5.7]). More children with functional
limitations, compared to those without, were bullied annually or monthly (1.4 [1.2, 1.7]) and
weekly or daily (4.8 [2.7, 8.5]). Fewer non-Hispanic Black children were bullied annually
or monthly compared to non-Hispanic White children (0.7 [0.5, 1.0]), although the upper
confidence interval was 1.0; corresponding estimates for weekly or daily bullying were
limited by small sample size. For weekly or daily bullying, adjusted prevalence ratios were
elevated among children whose caregivers were never married compared to those married

or living with a partner (2.0 [1.0, 4.0]), children with another genetic or inherited condition
(1.7 [1.0, 3.0]), and children ever overweight (1.7 [1.0, 2.8]), although lower confidence
limits were 1.0. After excluding children with Down syndrome or other genetic or inherited
conditions, associations with weekly or daily bullying strengthened for those aged 9-11 and
12-14 years (5.4 [3.0, 9.6] and 3.2 [1.5, 6.8], respectively) and those ever overweight (2.5
[1.5, 4.2]) (Supplementary Table S4).

Current anxiety or depression by bullying status among children with heart conditions

As frequency of bullying increased (never bullied, annually or monthly, and weekly or daily,
respectively), prevalence of current anxiety (12.8%, 25.9%, and 40.1%) and depression
(4.7%, 9.3%, and 18.0%) increased (p < 0.01; Fig. 2). Distributions did not significantly
change after excluding children with Down syndrome and other genetic or inherited
conditions (Supplementary Figure S2) or data from 2020 (Supplementary Figure S3).
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Discussion

Using a population-based nationally representative sample of United States children, we
found that over half of children with heart conditions were bullied in the past 12 months,
over 1 in 10 were bullied weekly or daily, and that percentage rose to nearly 1 in 5
among children with heart conditions and functional limitations, Down syndrome, other
genetic conditions, and who were ever overweight. Among children with heart conditions,
being bullied weekly or daily was up to 4.8 times more prevalent among 9-11-year-olds
and children with a functional limitation. Many of these associations strengthened after
excluding children with Down syndrome or other genetic or inherited conditions. In
addition, children with heart conditions who were bullied more commonly had anxiety or
depression than those who were not bullied, and as frequency of bullying increased, the
likelihood of experiencing anxiety or depression increased.

These findings contribute to a small body of literature (based on one prior National
Survey of Children’s Health study and international studies of < 500 children) suggesting
that children and adolescents with CHDs are more often bullied than their peers without
CHD,14-18 though one study found no difference.1” We were further able to describe

and compare the frequency of being bullied, potential risk factors for being bullied, and
possible psychological outcomes of being bullied which, to our knowledge, have not yet
been reported for children with heart conditions.

In this study, among children with heart conditions we found that functional limitations,
including both physical and cognitive difficulties, were associated with being bullied.
Similarly, one 2018 study of adults with Fontan physiology found that having physical
restrictions during childhood correlated with being bullied.1® Less information has been
published on the association between cognitive limitations and being bullied among children
with CHD; however, children with CHD are at increased risk of cognitive limitations,23

and previous research has documented that cognitive limitations increase the risk of being
bullied in the general population.19:20

Several existing studies report increased bullying among children with chronic illnesses.
International cross-sectional studies from 2005 and 2010 reported that children with chronic
conditions were 1.3-2.3 times more likely to be bullied compared to children without
chronic conditions.?1-23 |n a 2005-2006 cross-sectional analysis of over 55,000 children
and adolescents from 11 participating countries, 13.5% of children with chronic conditions
reported being bullied at least two or three times per month.24 Additionally, in a cross-
sectional analysis of over 12,000 adolescents with chronic conditions in Europe, younger
children were more likely to report being bullied than older children,23 similar to our
findings. Previous studies also report instances of bullying among children with physical
disabilities and chronic illnesses. In a systematic review and meta-analysis, Pinquart and
colleagues found that children and adolescents with a chronic physical illness or disability
were 1.7 times more likely to be bullied compared to those without.2> Furthermore, those
with a chronic physical illness or disability were 5.3 times more likely to experience illness-
specific teasing compared to their peers.?® In our analysis, children with heart conditions and
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at least one functional limitation were 1.4 and 4.8 times more likely to be bullied annually or
monthly and weekly or daily.

Despite evidence of psychiatric disorders among children with heart conditions,26:27 less
information exists on how psychological problems may relate to bullying among children
with heart conditions. Among children with heart conditions, this study found that children
who were bullied more often had anxiety or depression, and prevalence of these conditions
increased with more frequent bullying. Given that children with CHDs with psychological
disorders can have difficulty adapting to school and social environments,28 identifying

and modifying potential risk factors, such as bullying, may improve the child’s ability to
thrive academically and socially, in addition to their mental health. Similar to this study,
among children with heart conditions, being bullied has been associated with psychological
problems in children with chronic pain and illnesses.2122.29 For example, Pittet et al. found
that bullied adolescents with chronic conditions were 1.6 times more likely to be depressed
than adolescents with chronic conditions who were not bullied.2

Children with heart conditions often experience frequent hospitalisations and require routine
care, which might limit opportunities to attend school and interact with peers.28:30 Evidence
suggests children with limited social interaction may be more likely to be bullied than
children who frequently interact with peers.23 Therefore, instances of bullying among
children with heart conditions may result, in part, from social isolation experienced due

to their chronic illness.

To improve psychosocial health of children with heart conditions, the American Heart
Association (AHA) recommends that mental health professionals be integrated within
paediatric cardiac clinics to address young patients’ psychological needs.28 AHA also
encourages paediatric CHD clinicians to collaborate and coordinate efforts with teachers and
school counsellors to optimise educational, psychological, and social outcomes of school-
aged patients.28 Schools can create a safe and supportive environment by encouraging
inclusion and respect for all students.31 Healthy People 2030 objectives to promote health
within schools include implementing bullying prevention techniques into school policies and
curriculum, offering mental health services, and providing case management for students
with chronic conditions.32 For a review of school anti-bullying interventions, please see
Fraguas et al. 2020.33

To our knowledge, this analysis is one of the first to evaluate the frequency of being

bullied and predictors specific to children with heart conditions. Using a large, population-
based sample across multiple survey years, we were able to determine the prevalence and
frequency of being bullied among children with heart conditions compared to those without.
However, our analysis relied on caregiver-reported information that has not been validated.
We were unable to determine the onset of depression and anxiety, so it is unclear whether
these conditions potentially result from bullying, increase the risk of being bullied, or both.
We were also unable to clinically confirm whether a child ever had a heart condition, nor
were we able to clinically confirm our additional health-related covariates. Furthermore,
information on the type of heart condition was not available; however, using data from 2020,
over 90% of children were born with the heart condition, indicating most heart conditions
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were congenital. Approximately, 3.2% of children with heart conditions were excluded for
missing data, but these children were no more likely to be bullied than children included in
the analysis.

Based on 2018-2020 data, over half of United States children with caregiver-reported heart
conditions were bullied in the past 12 months and over 1 in 10 were bullied weekly

or daily. Among children with heart conditions, bullying was more prevalent among
younger children, children who were ever overweight, children with other genetic or
inherited conditions, and children with functional limitations. Children with heart conditions
who were bullied more commonly had anxiety or depression. These findings highlight
opportunities for paediatric cardiologists, families, and schools to work together to improve
the psychosocial health of children with heart conditions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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aPR: adjusted prevalence ratio of being bullied comparing children with heart conditions to children without heart conditions, adjusted for sex, age group, race and ethnicity,
ever told overweight; Cl: 955 Confidence Interval

Figure 1.
Prevalence of being bullied among children with and without heart conditions, aged 6-17

years, National Survey of Children’s Health, United States, 2018-2020.
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Figure 2.
Having a current diagnosis of anxiety or depression among children with heart conditions

aged 6-17 years, by bullying status, National Survey of Children’s Health, United States,
2018-2020.
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