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Abstract

Introduction: Low socio-economic status is associated with poorer quality of life among chil-
dren with congenital heart disease (CHD), but this finding is based on disparities among chil-
dren remaining under cardiology follow-up. We used a population-based health survey data set
to analyse the impact of socio-economic status on health and functional status among children
with CHD. Materials and methods: We used 2007-2018 National Health Interview Survey data,
selecting children 2-17 years of age who had been diagnosed with CHD. Outcomes included
caregiver-rated general health, presence of functional limitations, number of missed school
days, need for special education, and need for special equipment related to the child’s health
conditions. Socio-economic status measures included maternal educational attainment, food
stamp programme participation, poverty status, and insurance coverage. Results: Based on a
sample of 233 children with CHD, 10% had fair or poor health, 38% reported having any
health-related limitation on their usual activities, 11% needed special equipment, and 27%
received special education services. On multivariable analysis, lower maternal educational
attainment was correlated with worse caregiver-rated health, and children without insurance
were especially likely to experience functional limitations. Black children with CHD had
significantly worse caregiver-rated health compared to White children (ordered logit odds ratio:
0.19; 95% confidence interval: 0.08, 0.45; p < 0.001). Conclusions: In a population-based survey
of children with CHD, race and several measures of socio-economic status disadvantage
were associated with worse health outcomes. Further evaluation of social determinants of
health during cardiology follow-up may help improve outcomes for children with CHD in
socio-economically disadvantaged families.

Congenital heart disease (CHD) is one of the most prevalent birth defects in the United States,
with 8-10 cases of CHD diagnosed per 1,000 births and 2.4 million Americans living with CHD
as of 2010." Improving CHD treatment in recent decades has decreased mortality rates and
increased life expectancies for children with CHD, of whom approximately 85% now survive
into adulthood.” Despite increasing survival rates, children with CHD have worse health and
higher rates of functional limitations (limitations on daily or age-typical activities) compared
to children without CHD.? Children with CHD also reported lower health-related quality of
life outcomes than children without the disease,** Compared to children living without
CHD, children with CHD are three times more likely to be in poor overall health, are more
likely to miss school days, and are more likely to have comorbidities such as asthma, ear infec-
tions, and neurodevelopmental disorders, compared to children without CHD.?

Children with CHD commonly require specialty health services early and throughout life
including cardiac surgery, regular cardiology follow-up, home health care, specialised medical
equipment, or prescription medication.> As a result, children with CHD use healthcare services
to a significantly greater extent than children without CHD.? Children with CHD are also more
likely to use special education services than children without the disease.>® As with other chronic
conditions, both individual and community socio-economic status may affect access to care and
health outcomes among children with CHD. Socio-economic status is a multifactorial construct
representing position in the social stratification system.” While originally considered as an indi-
vidual characteristic, socio-economic status has also been examined at the community level,
referring to stratification among locales or communities in economic resources, social ties,
and power.® Living in lower socio-economic status or rural communities can limit access to
healthcare facilities and services for children with CHD,* and lower neighbourhood socio-
economic status is associated with poorer outcomes among children requiring heart transplan-
tation.” Considering individual families’ socio-economic status characteristics, lower maternal
education and children’s coverage by public health insurance were both found to adversely affect
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the health outcomes of children with CHD. Lower maternal edu-
cation, in particular, has been associated with poorer developmen-
tal outcomes in early childhood and later life.?

Despite existing evidence suggesting that low socio-economic
status is associated with poor CHD outcomes in infancy and
poorer quality of life in later childhood, much of the research in
this area has relied on data from children under active cardiology
follow-up or in contact with a particular hospital system.>*%10
Because children with CHD may be lost to cardiology follow-up
as they age,!! current studies may underestimate the impact of fam-
ily socio-economic status on long-term outcomes of children with
CHD (if they exclude children who are unable to access specialty
cardiology care due to socio-economic status disadvantages.
Studies using clinical databases to examine CHD outcomes may
also lack information on family socio-economic characteristics,
including parental education and household income, that are
not routinely ascertained in clinical settings. To overcome these
limitations, we assessed the association of family socio-economic
status and other family characteristics with general health, func-
tional status, and special education service utilisation among
children with CHD included in a nationally representative,
population-based survey.> We hypothesised that measures of
socio-economic disadvantage would be associated with disadvan-
tages in children’s overall health status, activity limitations, missed
school days due to health problems, and increased utilisation of
special education services or medical equipment among children
with CHD.

The study was certified not for the human subjects research by the
Institutional Review Board at East Carolina University. Data were
retrieved from the 2007-2018 rounds of the National Health
Interview Survey, an annual cross-sectional in-person interview
survey sponsored by the Centers for Disease Control and
Prevention that aims to gather health information about the
non-institutionalised United States population. A sample child is
randomly selected from each household, and detailed information
on the health of this child, including diagnosis of CHD, is reported
by a knowledgeable adult from the household.!*!* Among house-
holds participating in the National Health Interview Survey,
response rates to the sample child questionnaire exceed 90%, min-
imising risk of response bias.!? The weighted sample of children
from the National Health Interview Survey is intended to be
representative of non-institutionalised United States children aged
0-17 years. We included all children with caregiver-reported CHD
in the study, excluding children <2 years of age at the time of the
interview (when health status for children with severe CHD may be
largely determined by surgical factors). Missing data on outcome
variables and covariates were handled through case deletion, due to
the low number of cases with missing data.

The presence of CHD was ascertained through the question,
“has a doctor or health professional ever told you that [the sample
child] had CHD?” The primary outcome was the general health
status of children with CHD, reported as excellent, very good,
good, fair, or poor.'>!* We recoded this scale so that increasing
numbers corresponded to better health (1 = poor, 5 = excellent).
Secondary outcomes included measures reflective of limitations
on daily or age-typical activities. First, the presence of activity
limitations was measured by asking “what conditions or health
problems cause [this child’s] limitations” and whether the child
is limited in any way.!?!* Second, we queried the number of school
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days missed due to health problems in the past year. Third, we
queried whether the child received special education services.
Fourth, we queried whether the child required any special medical
equipment because of their health condition.!>!3

Covariates were selected based on the study team’s assessment
of clinically relevant factors potentially affecting the outcome
variables. Socio-economic status covariates included in our analy-
sis referred to family characteristics which represented access to
economic and social resources. Specific variables in this category
included mother’s highest education (categorised as less than high
school education, high school degree or equivalent, some college or
2-year degree, or 4-year college degree or higher), food stamp
programme participation, insurance coverage (any private insur-
ance, public insurance coverage only, other, or no coverage),
and whether the family income was above or below the federal
poverty level.'* Additional covariates included the child’s age,
sex, race and ethnicity, number of siblings, and the Census region
of residence (Northeast, Midwest, South, or West). All study
variables were categorical with the exception of ordinal data for
general health and continuous data for child age and number of
school days missed due to illness.

Study variables were summarised using weighted means or
proportions with 95% confidence intervals. We used multivariable
regression analysis to assess the relationship between family
characteristics and study outcomes, with logistic regression used
for binary outcomes, ordered logistic regression used for ordinal
outcomes (e.g., the scale of general health status), and Poisson
regression used for the number of missed school days. In ordered
logistic regression, the adjusted odds ratio represented the change
in odds of being in the next-highest category of health (implying
better health) associated with a 1-unit change in the independent
variable. All models were adjusted for all covariates described
above, included survey weights to account for unequal probability
of selection for the survey and accounted for the complex sampling
design. Data analysis was conducted in Stata/SE 15.1 (College
Station, TX: StataCorp, LP) and the significance level of p < 0.05.

Among 133,542 sample children in the 2007-2018 National Health
Interview Survey, we identified 233 children with CHD meeting
inclusion criteria. Based on the survey weighting procedure,'? this
sample was representative of a population of approximately
126,600 children with CHD living in the United States during this
period (mean age, 10 years; 50% female; 64% non-Hispanic
white, 21% Hispanic, 10% non-Hispanic black, and 5% of other
race/ethnicity). Patient characteristics are summarised in
Table 1. Considering study outcomes, 10% had fair or poor health,
38% reported having any health-related limitation on their
usual activities, 11% reported needing special equipment due to
health problems, and 27% received special education services.
The weighted mean of school days missed in the last year due to
health problems was 7. Socio-economic status characteristics esti-
mated from this sample indicated that among children with CHD,
59% had mothers who did not complete education beyond high
school, 16% were living in households with income below the pov-
erty status line, 27% had public insurance, 7% had other or no
insurance, and 18% participated in the food stamp programme.
On unweighted comparisons, children excluded due to missing
data (n=27) were similar to children included in the analysis
(n-233), with the exception of being more likely to have public
insurance coverage and no siblings (Appendix).
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Table 1. Patient characteristics
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Table 1. (Continued)

Weighted mean or

Weighted mean or

Variable proportion (95% CI) Variable proportion (95% Cl)

Age 10 (9.45, 10.96) Region

Sex Northeast 0.16 (0.10, 0.23)

Male 0.50 (0.42, 0.59) North Central/Midwest 0.22 (0.16, 0.30)
Female 0.50 (0.41, 0.58) South 0.35 (0.27, 0.44)
Race West 0.27 (0.19, 0.36)
NH White 0.64 (0.55, 0.71) Abbreviations: Cl, confidence interval; NH, Non-Hispanic.
NH Black 0.10 (0.06, 0.16)
Hispanic 021 (015, 0.29) Multivariable ordered logistic regression analysis of the general
H Other 0.05 (0.03, 0.09) health of children with CHD (Table 2) found that non-Hispanic
General health black children were less likely to have better health than
non-Hispanic white children with CHD (Adjusted Odds Ratio,
Poor AR, 000 0.19; 95% Confidence Interval: 0.08, 0.45, p < 0.001). Mothers’
Fair 0.08 (0.05, 0.03) post-secondary education was associated with greater odds of
Good 0.28 (021, 0.36) reporting better general health, compared to children whose
mothers had a high school education or less (Adjusted Odds
ey et 0205 [0, O] Ratio 2.74; 95% Confidence Interval: 1.03, 7.28, p=0.043).
Excellent 0.26 (0.20, 0.35) Other socio-economic characteristics, including poverty status,
Has any health-related limitation insurance type, and.foc.)d stamp programme participation, were
not found to be significantly associated with general health
)l D7 .53, 0] self-reports. On logistic regression of activity limitations
Yes 0.38 (0.31, 0.45) (Table 3), we found that children with neither private nor public
O — insurance had 51gn1fic.antly higher odds of having any limitation
(Adjusted Odds Ratio 11.90; 95% Confidence Interval: 2.83,
e 029 (0, Cz2) 50.09; p =0.001). Food stamp programme participation was also
Yes 0.11 (0.07, 0.16) significantly associated with increased likelihood of activity limita-
. ; . : tion (Adjusted Odds Ratio 3.33; 95% Confidence Interval: 1.13,
Received special education services
9.80; p =0.029).
e 0.73 (0.66, 0.79) As shown in Table 4, non-Hispanic black children with CHD
Yes 0.27 (0.21, 0.34) had significantly greater odds of needing special equipment
School days missed in last year 7 (513, 7.98) compared to non-Hispanic white children (Adjusted Odds
Ratio 5.27; 95% Confidence Interval: 1.50, 18.50; p=0.010).

Mother’s education This outcome was the only one in our study exhibiting regional
Less than high school 0.32 (0.25, 0.41) variation; children from the North Central/Midwest and
High school degree 027 (021, 0.34) Soutf'lern regions of ‘Fhe United States both haq greater odds of

needing special equipment, compared to children from the
Post-secondary education 0.41 (0.33, 0.49) Northeastern United States. On logistic regression of receiving

Household income below poverty line special education services (Table 5), we found non-Hispanic black

No 0,64 (0.76, 0.90) children had greater oqu of receiving sp§c1al educat.lon services,
compared to non-Hispanic white children (adjusted odds
Yes 0.16 (0.10, 0.24) ratio 3.35; 95% confidence interval: 1.02, 11.02; p=0.046).

Insurance type Additionally, children with insurance other than private or public

S 0,65 (0.57, 0.73) were more hke'Iy to receive special educa_uon services, cqmpared

to children with private insurance (adjusted odds ratio 6.39;

Public 0.27 (0.20, 0.36) 95% confidence interval: 1.50, 27.30; p=0.012). Lastly, none of

Other/None 0.07 (0.04, 0.14) the covariates in our study were associated with the number of
o . school days missed due to illness (Table 6).

Participated in Food Stamp Programme
No 0.82 (0.75, 0.88)

Yes 0.18 (0.12, 0.25)

Number of siblings Our study found associations of maternal education, food
Zero 0.19 (0.15, 0.24) stamp programme participation, and health insurance coverage
e 0.33 (027, 0.41) type Wlth outcomes of Cflreglver—r.elated he;alth, activity hmlt.at1on,

requirement of specialised medical equipment, and receipt of
O @ [eiE 0.47 (0.39, 0.56) special education services. However, these socio-economic charac-
(Continued) teristics exhibited inconsistent associations with the outcomes in
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Table 2. Ordered logistic regression of general health Table 3. Logistic regression of health-related limitation in any activities

Variable OR 95% ClI p value Variable OR 95% Cl p value
Age 1.03 0.97, 1.09 0.302 Age 0.96 0.89, 1.04 0.304
Sex Sex

Male Ref Male Ref

Female 1.39 0.75, 2.57 0.292 Female 0.65 0.31, 1.36 0.257
Race Race

NH White Ref NH White Ref

NH Black 0.19 0.08, 0.45 <0.001 NH Black 2.53 0.76, 8.43 0.131

Hispanic 0.59 0.28, 1.26 0.172 Hispanic 0.86 0.32, 2.29 0.759

NH Other 0.69 0.19, 2.52 0.571 NH Other 0.63 0.17, 2.43 0.505
Mother’s education Mother’s education

Less than high school Ref Less than high school Ref

High school degree 1.28 0.50, 3.29 0.613 High school degree 1.09 0.39, 3.03 0.869

Post-secondary education 2.74 1.03, 7.28 0.043 Post-secondary education 2.74 0.25, 1.54 0.309
Household income below poverty line Household income below poverty line

No Ref No Ref

Yes 0.86 0.28, 2.62 0.797 Yes 0.76 0.25, 2.33 0.636
Insurance type Insurance type

Private Ref Private Ref

Public 0.90 0.42, 1.93 0.790 Public 2.40 0.85, 6.78 0.097

Other/None 2.74 0.66, 5.09 0.245 Other/None 11.90 2.82, 50.09 0.001
Participated in Food Stamp Programme Participated in Food Stamp Programme

No Ref No Ref

Yes 0.59 0.24, 1.46 0.256 Yes 3.33 1.13,9.80 0.029
Number of siblings Number of siblings

Zero Ref Zero Ref

One 0.80 0.39, 1.65 0.543 One 2.61 0.98, 6.95 0.056

Two or more 0.79 0.39, 1.61 0.523 Two or more 1.22 0.45, 3.31 0.699
Region Region

Northeast Ref Northeast Ref

North Central/Midwest 0.57 0.22, 1.45 0.235 North Central/Midwest 0.92 0.33, 2.61 0.878

South 0.69 0.31, 1.55 0.370 South 0.69 0.33, 1.74 0.512

West 1.26 0.53, 3.04 0.601 West 1.26 0.20, 1.50 0.244

Note: HNIS General health ratings are on a five-point Likert scale ranging from 1 “excellent” to
5 “poor” and reported by a family member on behalf of the sample child.!! For this study the
Likert scale values are inversed, with higher values implying better reported health.
Abbreviations: Cl, confidence interval; NH, Non-Hispanic; OR, odd ratio; Ref; reference.

our study, and none were associated with missed days of school due
to illness. Children growing up with CHD may experience reduced
quality of life and greater likelihood of functional limitation related
to this condition.>*!*> Lower quality of life corresponds with
increased disease severity and medical care utilisation,’
and these outcomes may be exacerbated by socio-economic
disadvantage. Specific concerns for these families include access
to transportation, health literacy, and ability to pay for health care.
Recent studies have noted the strong impact of psychosocial factors
on quality oflife, including anxiety and stress, for both patients and
their families.>!® While the impact of socio-economic status has

https://doi.org/10.1017/5S1047951121004042 Published online by Cambridge University Press

Abbreviations: Cl, confidence interval; NH, Non-Hispanic; OR, odd ratio; Ref, reference.

been described for the health of infants with CHD, including those
who undergo cardiac surgery,”!! our study adds new data on the
association of socio-economic characteristics with health and
functional status outcomes in later childhood, including among
children in the community who may no longer be under cardiology
follow-up.

Considering specific measures of socio-economic status, we
found that lower maternal educational attainment correlated with
worse caregiver-rated health among children with CHD. In a pre-
vious study, low socio-economic status was adversely associated
with quality of life among children with CHD, a relationship
that appeared to be mediated by lower health literacy among
caregivers.” Similarly, we found that children with CHD who
had neither public nor private insurance were especially
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Table 4. Logistic regression of needing special equipment due to health
condition

Variable OR 95% Cl p value
Age 1.02 0.92, 1.14 0.684
Sex

Male Ref

Female 0.62 0.22, 1.78 0.377
Race

NH White Ref

NH Black 5.26 1.50, 18.50 0.010

Hispanic 1.84 0.40, 8.48 0.435

NH Other 1.49 0.18, 12.26 0.708
Mother’s education

Less than high school Ref

High school degree 0.77 0.19, 3.07 0.710

Post-secondary education 0.61 0.13, 2.91 0.538
Household income below poverty line

No Ref

Yes 1.93 0.56, 6.65 0.297
Insurance type

Private Ref

Public 0.95 0.23, 3.98 0.941

Other/None 0.72 0.13, 4.00 0.707
Participated in Food Stamp Programme

No Ref

Yes 1.68 0.48, 5.96 0.418
Number of siblings

Zero Ref

One 1.16 0.40, 3.36 0.781

Two or more 0.52 0.16, 1.69 0.280
Region

Northeast Ref

North Central/Midwest 6.65 1.32,33.38 0.022

South 6.20 1.30, 29.51 0.022

West 3.10 0.62, 15.51 0.169

Abbreviations: Cl, confidence interval; NH, Non-Hispanic; OR, odd ratio; Ref; reference.

likely to experience functional limitations, and to be receive special
education services. In the general paediatric population, disruption
of health insurance coverage is associated with a lack of continuity
in care, resulting in unmet healthcare needs.!” While lack of insur-
ance coverage is associated with adverse health outcomes for all
children, it is particularly significant for children with chronic con-
ditions requiring ongoing subspecialty care, including children
with CHD. Expanding public insurance coverage may assist in
minimising the likelihood of coverage gaps for this vulnerable
population.

Uniquely among studies assessing quality of life or health
outcomes among children with CHD, we found that family food
stamp programme participation was associated with increased
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Table 5. Logistic regression of receiving special education services

Variable OR 95% Cl p value
Age 1.00 0.92, 1.09 0.979
Sex

Male Ref

Female 0.52 0.24,1.11 0.090
Race

NH White Ref

NH Black 3.35 1.02, 11.02 0.046

Hispanic 1.18 0.42, 3.29 0.755

NH Other 1.34 0.33, 5.39 0.682
Mother’s education

Less than high school Ref

High school degree 1.00 0.39, 2.62 0.993

Post-secondary education 0.69 0.26, 1.70 0.396
Household income below poverty line

No Ref

Yes 0.91 0.30, 2.79 0.875
Insurance type

Private Ref

Public 1.89 0.65, 5.50 0.244

Other/None 6.39 1.50, 27.30 0.012
Participated in Food Stamp Programme

No Ref

Yes 2.99 0.97, 9.15 0.056
Number of siblings

Zero Ref

One 2.50 0.97, 6.43 0.058

Two or more 1.06 0.39, 2.83 0.914
Region

Northeast Ref

North Central/Midwest 0.76 0.28, 2.02 0.574

South 0.51 0.19, 1.33 0.165

West 0.50 0.18, 1.36 0.176

Abbreviations: Cl, confidence interval; NH, Non-Hispanic; OR, odd ratio; Ref; reference.

likelihood of activity limitation. Previous studies have found that
children who live in food insecure households report lower quality
of life,'® and the American Academy of Pediatrics recommended in
2015 that paediatricians should screen for food security at health
maintenance visits.!” This screening remains limited in paediatric
practices, with only 15% of paediatricians in a variety of specialties
conducting regular screening for food insecurity.?’ Future studies
should analyse the feasibility and utility of food insecurity screen-
ing in specialty clinics, like paediatric cardiology, to address the
needs of patients seen in these clinics who are at high risk for food
insecurity. This work could build on successful initiatives in pri-
mary care settings to identify and address food insecurity though
a combination of enrolment in needs-based programmes and
referral to community resources, such as food banks.?!
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Table 6. Poisson regression of the number of missed school days

Variable IRR 95% Cl p value
Age 0.95 0.90, 1.01 0.105
Sex

Male Ref

Female 0.98 0.65, 1.48 0.925
Race

NH White Ref

NH Black 1.26 0.55, 2.90 0.583

Hispanic 1.02 0.66, 1.57 0.929

NH Other 0.55 0.28, 1.07 0.076
Mother’s education

Less than high school Ref

High school degree 1.15 0.63, 2.12 0.648

Post-secondary education 0.92 0.42, 1.99 0.831
Household income below poverty line

No Ref

Yes 1.34 0.76, 2.35 0.309
Insurance type

Private Ref

Public 121 0.66, 2.22 0.539

Other/None 0.82 0.48, 1.40 0.464
Participated in Food Stamp Programme

No Ref

Yes 1.04 0.60, 1.80 0.878
Number of siblings

Zero Ref

One 1.05 0.68, 1.65 0.816

Two or more 1.05 0.64, 1.72 0.839
Region

Northeast Ref

North Central/Midwest 1.61 0.83, 3.13 0.158

South 1.33 0.74, 2.36 0.337

West 1.12 0.59, 2.12 0.724

Abbreviations: Cl, confidence interval; IRR, incidence rate ratio; NH, Non-Hispanic; Ref,
reference.

Neurodevelopmental impairments associated with early
surgery for CHD can lead to deficits in educational performance
in later childhood, with one study reporting that children with
CHD performed below average on literacy and mathematics in
standardised state exams.?> Furthermore, family socio-economic
status disadvantage was associated with poorer neurodevelopmen-
tal outcomes among children with CHD in another study.”®
Children with CHD are more likely to receive special education
services than children without CHD, as they experience difficulty
in learning, concentration, communication, self-care, and delays in
gross and fine motor skills.>* Furthermore, children with CHD are
also three times more likely than children without CHD to miss 10
more days of school in the past 12 months.>> However, our study
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did not find that school absences among children with CHD were
associated with family socio-economic status or other child or
family characteristics. Children who miss school may have more
severe disease with residual defects requiring frequent paediatric
cardiology follow-up visits, or may have schooling interrupted
by hospitalisations or non-elective surgical interventions.

Apart from our analysis of missed school days, it is also
important to note that multiple potential associations between
socio-economic status and health-related outcomes did not reach
clinical or statistical significance in our study. For example, in our
analysis of general caregiver-rated health, several important
indicators such as poverty status, insurance type, and food stamp
programme participation were not associated with this outcome.
At least two mechanisms may be responsible for limiting the
association between socio-economic status and the outcomes in
our study. First, there may be survivorship bias where the most dis-
advantaged children with CHD have the highest mortality risk in
infancy and may not have survived to be included in the NHIS
sampling frame. Second, increased contact with the healthcare sys-
tem among children with CHD (compared to children without
CHD) may have helped address health problems in this population
that would have demonstrated a stronger socio-economic gradient
in a sample of all children. We also note that aside from differences
according to socio-economic characteristics, our analysis found
notable racial disparities in the health status of children with
CHD. This finding was similar to studies that have examined
the significance of racial disparities in healthcare outcomes among
infants with CHD.!” In the NHIS sample, non-Hispanic black
children tended to have worse caregiver-rated health, were more
likely to require specialised equipment, and were more likely to
be enrolled in special education than white children with CHD.
Therefore, further attention to equity in the health and functional
status of children with CHD must consider both socio-economic
and racial disparities in outcomes in this patient population.

Though our study presents novel information on the associa-
tion between socio-economic status and health-related outcomes
in a population-based sample of children with CHD, our conclu-
sions are limited by some aspects of the data and analytic approach.
First, the National Health Interview Survey questionnaires address
a number of important social determinants of health, but does not
capture other potentially relevant factors, such as transportation
access and health literacy. Considering differences by health insur-
ance coverage, it is possible that some patients with private cover-
age had greater barriers to accessing care than patients with public
or other coverage, due to cost-prohibitive copays. Furthermore, the
National Health Interview Survey does not contain granular infor-
mation on the type or severity of the defect, or pertinent medical
and surgical history that may help distinguish between CHD and
other cardiac problems. With only one child chosen per family for
completion of the detailed health questionnaire, it is possible that
the survey missed additional children with CHD living in the same
family. Our weighted estimate of the number of children with CHD
is lower than published estimates reporting up to 1 million United
States of America children live with CHD.** This may be because
minor or surgically corrected CHD may be under-reported by
caregivers responding to the survey. Caregiver responses to survey
questions were subjective, so interpretation of outcomes such as
general health status could be affected by the respondent’s educa-
tional attainment and health literacy. Additionally, the psychomet-
ric properties of outcome measures (especially the general health
question) could not be analysed in this study. A more granular
primary outcome measure may have revealed greater disparities
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by socio-economic status. Lastly, the National Health Interview
Survey was intended to provide nationally representative esti-
mates, but the public-use data from this survey could not be subset
to examine state-level differences in socio-economic status or
health-related outcomes.

Our analysis demonstrates that family characteristics and in
particular socio-economic status are associated with several out-
comes for children with CHD. Children with CHD who lacked
public or private health insurance or whose families participated
in the food stamp programme were at increased risk for functional
limitation and need for special education services, although
these characteristics were not consistently associated with all out-
comes examined. Additionally, we identified significant disparities
between black and white children in a range of health and
functional status outcomes. From a medical standpoint, we have
achieved great success in outcomes, morbidity and mortality as
evidenced by the fact that many of these CHD patients are living
well into adulthood. It is of utmost importance to provide holistic
care for this population and identify socio-economic factors that
may be associated with poor health and development, in order
to deliver appropriate interventions and further improve
outcomes. Additional research is needed to elucidate the role of
these factors, which may not be routinely captured in paediatric
cardiology follow-up care.
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Unweighted comparison of study variables between included and excluded children

Patients included in sample (N =233) Patients excluded due to missing data (N =27)
Variable Mean (SD) or N (%) Mean (SD) or N (%) p value?
Age 10 (5) 9 (5) 0.601
Sex
Male 115 (49%) 15 (56%) 0.542
Female 118 (51%) 12 (44%)
Race
NH White 139 (60%) 13 (48%) 0.338
NH Black 21 (9%) 3 (11%)
Hispanic 58 (25%) 7 (26%)
NH Other 15 (6%) 4 (15%)
General health
Poor 6 (3%) 1 (4%) 0.153
Fair 25 (11%) 5 (19%)
Good 67 (29%) 9 (35%)
Very good 74 (32%) 3 (12%)
Excellent 61 (26%) 8 (31%)
Has any health-related limitation
No 138 (59%) 17 (63%) 0.708
Yes 95 (41%) 10 (37%)
Needed special equipment
No 201 (86%) 24 (89%) >0.999
Yes 32 (14%) 3 (11%)
Received special education services
No 164 (70%) 21 (78%) 0.506
Yes 69 (30%) 6 (22%)
School days missed in last year 7(9) 6 (9) 0.562
Mother’s education
Less than high school 71 (30%) 7 (39%) 0.415
High school degree 74 (32%) 7 (39%)
Post-secondary education 88 (38%) 4 (22%)

Household income below poverty line

No 196 (84%) 8 (73%) 0.395

Yes 37 (16%) 3 (27%)

Insurance type

Private 146 (63%) 9 (35%) 0.002
Public 73 (31%) 17 (65%)
Other/None 14 (6%) 0

(Continued)
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(Continued )

Patients included in sample (N = 233) Patients excluded due to missing data (N = 27)

Variable Mean (SD) or N (%) Mean (SD) or N (%) p value®

Participated in Food Stamp Programme

No 187 (80%) 21 (78%) 0.760

Yes 46 (20%) 6 (22%)

Number of siblings

Zero 75 (32%) 15 (56%) 0.030
One 88 (38%) 9 (33%)

Two or more 70 (30%) 3 (11%)

Region

Northeast 40 (17%) 5 (19%) 0.278
North Central/Midwest 49 (21%) 2 (7%)

South 79 (34%) 9 (33%)

West 65 (28%) 11 (41%)

2p-values calculated using t-tests, Chi-square tests, or Fisher’s exact tests, as appropriate.
Abbreviations: Cl, confidence interval; NH, Non-Hispanic.
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