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Abstract

Background: Traumatic brain injury (TBI) is one of the leading causes of pediatric trauma
morbidity and mortality around the world. However, limited research exists regarding disparities
in the incidence of TBI and medical care seeking behaviors and medical expenditures for TBI,
particularly using population-based and nationally-representative data.

Materials and Methods: The present study used the Medical Expenditure Panel Survey
(MEPS) Panels 9-19 (2004-2015) to provide nationally-representative estimates for the
civilian, non-institutionalized U.S. population. We examined differences in TBI incidence and
associated medical care seeking behaviors and expenditures in relation to individual and family
sociodemographic characteristics.

Results: From a total of 50,563 children in the MEPS Panels 9-19, we identified 449 children
with TBI. For 82% of these children, medical treatment was sought. The estimated annual total
expenditure associated with pediatric TBIs nationally was approximately $667 million, with mean
expenditures per TBI being $1,532 and family out of pocket expenditures accounting for 8.3% of
total expenditures. Race/ethnicity was the only significant factor associated with both medical care
seeking behavior and total expenditures.
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Conclusions: The present study is among the first to compare pediatric TBI-related medical
expenditures among different sociodemographic groups in the U.S. Our findings can inform
future intervention research and policy-making from the perspectives of both epidemiological and
behavioral sciences.
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Introduction

Traumatic brain injury (78)/) is a recognized threat to the health of the U.S. population.
Labeled as the ‘silent epidemic’, the Centers for Disease Control and Prevention (CDC)
estimated that the TBI incidence rate rose significantly in the ten years from 2001-2010
from 521.0 per 100,000-823.7 per 100,000, respectively.! The World Health Organization
estimated in 2007 that by 2020 TBI would become the primary cause of death and disability
around the world.2 TBI is particularly a health threat to children[1] because a childhood
TBI may exert a lasting disruptive effect on the still-developing brain and damage its

ability to form new neural connectivity for the acquisition of new skills throughout life.3
According to the CDC, pediatric TBIs are now a leading cause of acquired disability in U.S.
children; every year, an estimated 700,000 U.S. children experience a TBI. This threat is
especially critical for younger children, with the CDC reporting that TBI-related emergency
department visits for children less than four years increased by a dramatic 50% from 2008
to 2010, from 1374.0 to 2193.8 per 100,000, respectively.3 Importantly, the burden of
TBI-related care can also exert a deleterious effect on society and the financial stability of
affected families.*—8

Therefore, both researchers and policy-makers must gain a comprehensive understanding of
the disparities in incidence, healthcare-seeking behaviors and expenditures associated with

a pediatric TBI. The risk of disabilities and need for recovery services following a pediatric
TBI leave both society and survivors’ families with unexpected economic burdens.! The
CDC estimated that the economic costs of TBI in 2010 were $76.5 billion, with $11.5 billion
in direct medical costs and $64.8 billion in indirect costs such as lost productivity.: For
individual families, personal bankruptcy after a TBI is not uncommon in the United States.®

However, previous research on the economic burden suffers from a significant limitation.
Most studies, including the CDC report, used only hospital administrative records to
generate estimates. This approach raises two issues. First, it dramatically underestimates

the societal and family economic burden related to TBI because costs associated with
out-of-pocket expenditures and medical visits to physician offices and other medical settings
are not considered. The CDC’s 2014 special report to Congress,! as well as a recent 2016
study, confirmed this hidden cost and disclosed that inpatient expenditures only account for
a limited portion of the economic burden associated with pediatric TBI.1% The only study
on pediatric TBI-related costs that addressed this limitation found that expenditures for TBI
related services in children were $77.9 million per year. However, that 2004 report narrowly
focused on moderate to severe pediatric TBIs, and did not specifically address the family
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economic burden or compare the TBI-related costs to all medical costs on a national level.1!
Second, hospital data usually fail to capture healthcare-seeking behaviors, namely the fact
that medical care is never sought for some children with TBI. Both issues could be solved
by using a population-based nationally representative database that captures all self-reported
TBI events as well as all medical encounters and associated expenditures. Considering the
vulnerability of children to TBI and the significant increase in the incidence of recognized
pediatric TBI in the past decade, now is a critical time to examine the healthcare-seeking
behaviors and the economic burden associated with pediatric TBI, and also to evaluate how
these differ across various sociodemographic groups. Disparities in the economic burden
incurred as a result of the medical service costs associated with pediatric TBIs from multiple
payment sources have not been explored.

Furthermore, most existing research on pediatric TBI has failed to examine disparities

in medical care seeking behaviors and expenditures among different sociodemographic
subpopulations.1! Defined as “a particular type of health difference that is closely linked
with economic, social, or environmental disadvantage 12, health disparities are widespread
in the United States.13 Sociodemographic factors such as race, ethnicity, and socioeconomic
status are strongly associated with child health4, but health disparities linked with

these factors are also preventable with effective strategies such as evidence-based policy-
making.13 Furthermore, in the field of trauma care, researchers have identified additional
risk factors for different health outcomes such as patient insurance status.1® Considering

the dramatic increase in the recognition and number of pediatric TBIs in the past decade,
policy-makers are in critical need of the latest national estimates of the societal and

family economic burdens associated with pediatric TBI and how this burden differs among
sociodemographic subpopulations. Identification of factors associated with increased burden
may help guide the design of systems to better meet the needs of children with TBI and
improve their outcomes.

The objective of our study was to examine disparities in the incidence of and healthcare-
seeking behaviors and expenditures associated with pediatric TBIs in the United States. The
present study examined sociodemographic factors that might be associated with healthcare
seeking behaviors and medical expenditures based on previous literature, such as child
race/ethnicity, socioeconomic status, and type of health insurance (private or public) after
accounting for pre-injury disability status.

The current study used the Medical Expenditure Panel Survey (MEPS) Panels 9-19
(2004-2015). The MEPS is co-sponsored by the Agency for Healthcare Research and
Quality (AHR(Q) and the National Center for Health Statistics. The MEPS is conducted

to provide nationally representative estimates of health care use, medical expenditures,
sources of payment, and health insurance coverage for the civilian, non-institutionalized
U.S. population. The panel design of the survey, which features five rounds of interviewing,
covers two full calendar years.
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During the course of their participation in MEPS, participants are asked to track their health
care expenditures, including bills and receipts for care. They also provide sociodemographic
and health insurance coverage information. Some expenditure data are verified and
supplemented by records from medical providers, health insurers, and pharmacies. This
procedure is used to provide estimates for care delivered under reimbursement arrangements
or through public clinics. Furthermore, the MEPS defines total expenditures as the sum

of payments for medical care services, which include out-of-pocket payments (defined as
“family expenditures’ in this paper) and payments made by private and public insurance
plans, including Medicare and Medicaid. The MEPS does not include over-the-counter
medication payment or medical expenses arising from alternative treatments such as
acupuncture, nor does it consider indirect costs such as time taken off from work. The
MEPS compensates for missing values by single imputation, providing missing values

with existing expenditure data either from the MEPS Household Component or the MEPS
Medical Provider Component.

Study population

The study population was children with a traumatic brain injury (18 years and younger).
According to the CDC,! the following International Classification of Diseases, 9 Revision,
Clinical Madification (ICD-9-CM) codes define TBI cases: codes 800-854 indicate
intracranial injury in a Clinical Classification Code variable (CCCODEX = 233). ICD-10-
CM was not adopted yet for the MEPS Panels covered in the present study. MEPS surveyors
went door-to-door to the sampled households and interviewed adults in each household
regarding the health history of all members of the household, including their children’s
history of TBI. The MEPS Panels 9-19 (2004-2015) included 451 pediatric TBI cases

(449 pediatric TBI patients), representing 453,219 pediatric TBI cases on the national level
(Table 1). Note that these ICD-9-CM codes include TBIs of varying injury severities but
the severity information in MEPS was not sufficient to classify the included TBI cases

into meaningful subgroups for analysis. Specifically, instead of the three-digit ICD-9-CM
codes, we originally planned to use the fully-specified five-digit codes to compute the head
Abbreviated Injury Scale (AIS) score (as a measure of injury severity) onsite at the AHRQ
Data Center. However, after examining the data at the AHRQ Data Center, we found that
almost all sample data clustered around the Head AIS score of 2, with few patients in other
groups, rendering using the Head AlIS score impractical as a valid injury severity measure
for estimating how TBI severity influences family and insurance-paid medical expenditures.
Consequently, we used the three-digit codes (which are publically available) instead due to
the lack of fully-specified five-digit codes.

Data analysis plan

SAS 9.4 software was used to perform all data analyses. All analyses accounted for the
complex sampling design and weighting structure of the MEPS. In the MEPS database,
weighting variables are provided for generating MEPS estimates of totals, means, medians,
percentages, and rates for persons and families in the civilian, non-institutionalized U.S.
population.
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First, we applied survey data analysis methods to calculate national estimates of the number
of children with TBI, a two-year accumulative rate (with the total U.S. child population
during that period as the denominator), the proportion seeking medical treatment, the total
expenditure, and average expenditures per TBI.

Next, we calculated the mean and median medical service expenditures per pediatric TBI.
All expenditures captured in this calculation were generated during the same two-year
period for that specific panel, although those expenditures occurred at the end of the survey
period may not be captured due to the closure of that specific survey period. A bootstrapping
approach was used to obtain a 95% CI for median medical service expenditures associated
with the treatment and recovery of a pediatric TBI. The bootstrapping approach was
selected because medical service expenditures do not follow a normal distribution. The
following four-step approach was used in performing the boostrapping computation: (1)
counted expenditures in each sub-group; (2) randomly selected a same-sized sample with
replacement and repeated 2000 times (2000 bootstrap samples); (3) for each random
sample, calculated weighted total expenditure; and finally (4) assembled results from all
2000 bootstrap samples and calculated the median as the point estimate and 2.5 and

97.5 percentiles as the 95% confidence interval. Specifically, family expenditures were
calculated as the amount of out-of-pocket expenses related to pediatric TBIs; insurance-paid
expenditures were calculated as the amount of insurance-paid expenses related to pediatric
TBIs; and finally, total expenditures were calculated as the sum of family and insurance-
paid expenditures related to pediatric TBIs. Data in the present study covered 12 years
(2004-2015), so we used an inflation adjustment rate to adjust all of the expenditures to
2015 values. We used the “Inflation Calculator,” available on the U.S. Department of Labor
Statistics official website, to make these adjustments. All medical expenditure data were
further examined across groups defined by pre-injury disability status, sociodemographic
factors (child age, child sex, child race/ethnicity, family income, parental education, family
marriage status, and child type of health insurance), type of service (ambulatory, emergency
department, hospital inpatient, home health, and prescribed medicines), and source of
payment (private insurance, out-of-pocket, Medicare, Medicaid/CHIP, and others).

Finally, we fit a multivariable logistic regression model to examine how age, sex, race/
ethnicity, family marital status, parents’ education level, family poverty status, and insurance
coverage status were associated with families’ likelihood of seeking medical care after a
child’s TBI. Pre-TBI disability status served as a covariate in these models. Further, a
multivariable log linear-regression model evaluated the association between the medical
expenditure amount and sociodemographic variables among those patients with medical
expenditures greater than zero. Similarly, sociodemographic variables including age, sex,
race, family marital status, parental education level, family income, and health insurance
status were simultaneously entered into the regression model as independent variables while
pre-TBI disability status was a covariate. The present study adopted a conservative “rule

of thumb” approach to estimate required sample size for the regression models!®, which
requires at least 30 participants for each independent variable added to the regression model.
The present analysis plan included eight independent variables, hence requiring at least

240 participants. Furthermore, in consideration of potential bias resulting from truncated
follow-up cases in the final round of MEPS interviews, we conducted a sensitivity analysis
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comparing results between samples with and without Round 5 data and found similar results
(see Supplementary Table B). Therefore, the present study retained data from all five rounds
of MEPS interviews.

Institutional review board (IRB)

Results

This study was reviewed by the local institutional IRB, which determined that review was
not required because the project did not involve human subjects.

Incidence proportion for pediatric TBI

As shown in Table 1, a total of 50,563 children (18 years and younger) were identified

in the MEPS Panels 9-19 (2004-2015). In total, there were 449 children with at least

one TBI, accounting for 451 pediatric TBI cases (two children had two TBIs each during
their two years of participation in MEPS). Of these 451 pediatric TBI cases, 82% sought
medical treatments. The national estimates of pediatric TBIs were 453,220 annually from
2004-2015. This sample represents a 1.22% annual incidence of pediatric TBI in the United
States. Table 2 presents the distribution of pediatric TBIs by various sociodemograhic
factors. The following variables were associated with the incidence of pediatric TBI, with
odds ratio (OR) greater than 1 indicating higher incidence in those groups and OR smaller
than 1 indicating lower incidence: Age of 10-14 yrs (OR = 1.47) and 15-17 yrs (OR = 1.85)
versus 0—4 yrs; female sex (OR = 0.47) versus male; black (OR = 0.58), Hispanic (OR =
0.56), and Asian (OR = 0.51) versus white/other race; families with middle incomes (OR

= 0.62) and low incomes (OR = 0.61) versus high incomes; and those who were uninsured
(OR = 0.53) versus privately insured.

Medical care seeking behaviors related to pediatric TBI

Overall, 82% of children with a TBI sought medical treatment following their injury.
Medical care seeking behavior was also analyzed in association with sociodemographic
characteristics as presented in Table 3. Multivariable logistic regression analyses (Table

4) indicated that the only significant factor associated with receiving medical care after
pediatric TBI was child race/ethnicity, after controlling for all other available socio-
demographic factors. Children whose parent identified them as Black or African American
were less likely to receive medical treatment after a pediatric TBI than children of other
racial/ethnic backgrounds (OR = 0.29, 95%CI: 0.12 — 0.69 in comparison to children of
White or “other” race).

Medical expenditures related to pediatric TBI

Overview—Based on the MEPS data, the estimated annual total expenditure was
$666,741,567, with median expenditure per TBI being $383 and mean expenditures per
TBI being $1,532. Within this total amount, family expenditure (out-of-pocket expenses)
accounted for 8.3% and insurance-paid expenditure (private or public insurance) accounted
for 91.7%.
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By sociodemographic factors—The proportions of pediatric TBI events associated
with any medical expenditures during the study period were further broken down by various
demographic factors in Table 3. For total expenditure, the population groups with relatively
higher median expenditures were females ($434), ages 15 to 17 ($442), non-Hispanic White/
other races ($426), families with both parents ($459), families with parental education

level at high school ($474), families with high-income levels ($474), families with private
insurance ($432), and children without disability ($383).

Family expenditures: The population groups with relatively higher median family
expenditures were families of patients who were females ($6), ages 5 to 9 ($22), Asians
($16), families with both parents ($19), families with parental education level being college
and higher ($19), families with high-income levels ($41), families with private insurance
($27), and children with disability ($12) with high variability in the interquartile ranges of
values (Table 3).

Insurance-paid expenditures: The population groups with relatively higher median
insurance-paid expenditures were females ($305), ages 0 to 4 ($313), non-Hispanic white/
other races ($342), families with both parents ($335), families with parental education
level at high school ($422), families with high-income levels ($338), families with private
insurance ($315), and children with disability ($370) again with high interquartile range
variability (Table 3).

By type of service and source of payment—Of the total medical expenditure,
hospital inpatient services comprised 47.9%, followed by emergency department services
(36.7%), and 13.8% for ambulatory services, with home health and prescribed medicines
taking up the remaining 1.6% (Table 5). The most significant source of payment was private
insurance, which accounted for 70.9%, while Medicaid/Medicare accounted for 12.6% of
expenditures, and out-of-pocket expenditures (i.e.,family expenditures) accounted for 8.3%.
The remaining 8.2% in the ‘Other’ category included payments from the Department of
Veteran Affairs, other federal, state, and local sources as well as various unclassified sources
as detailed in the footnote of Table 5.

Log-linear regression analyses—Finally, multivariable log-linear regression models
examined how demographic factors were associated with the total, family, and insurance-
paid medical expenditures for pediatric TBI-related services between 2004 and 2015. The
only significant factor associated with total expenditures was race/ethnicity (Table 4), where
patients identified as Black or African Americans incurred 78% less on total medical
expenditures related to pediatric TBI than other groups.

Three factors emerged as significant factors associated with 7amily expenditures related
to pediatric TBI. Specifically, families who identified their children as Black or African
American spent 65% less out-of-pocket than families who identified their child as White/
other race. Families with only public insurance spent 88% less out-of-pocket than those
with private insurance. Additionally, single parents of a child with a TBI spent 63% less
out-of-pocket than two-parent households.
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Furthermore, race/ethnicity emerged as the only significant factor associated with insurance-
paid expenditures related to pediatric TBI. Specifically, families who identified their child
as Black or African American had 73% less insurance-paid expenses compared to families
who identified their child as White/other race. Similarly, families who identified their child
as Hispanic had 59% less insurance-paid expenses compared to families who identified their
child as White/other race.

Discussion

The present study utilized 12-years of population-based survey data to examine the
incidence of pediatric TBI and medical expenditures and medical care seeking behaviors
associated with pediatric TBI in the United States. The results showed an overall national
1.22% incidence proportion of pediatric TBI per year. Such an annual incidence proportion
is significantly higher than the incidence proportion reported by CDC in 2010[1] but

is consistent with the trend observed in the past two decades where the pediatric TBI
incidence has been steadily increasing annually. On the one hand, the present study found
that male adolescents have a higher incidence proportion than their younger and female
peers. This finding was not surprising and is consistent with prior research.1” Adolescence
is a developmental period when individuals are increasingly likely to engage in high-risk
behaviors!8-22 such as reckless driving23: 24 that might result in a TBI, especially among
male adolescents.2® Such findings, however, should be interpreted with caution since the
present study lacked sufficient data on injury mechanisms to empirically substantiate this
possibility.

On the other hand, children who live in families with higher socioeconomic status (SES,
including parental education, family income) had a higher incidence proportion of pediatric
TBIs compared to their counterparts with lower SES. We propose two possible explanations
for this finding. First, families of lower SES may have been less likely to report a brain
injury event. The database we used in the present study (MEPS) is from a population-based
survey, which relies on surveyors going into individual households and collecting data
through interviews and/or paper-based questionnaires. The reporting of pediatric TBI in
this database, therefore, was dependent on patients and families recognizing the symptoms
and criteria for a TBI. Previous research suggests that higher educational level and annual
household income are significant factors associated with being aware of brain injury
symptoms.26 Hence, families with higher SES may be more likely than those with lower
SES to recognize post-TBI symptoms and to report them to the MEPS surveyors, resulting
in a reporting bias of pediatric TBI between families of higher and lower SES.

A second possibility is that individuals with higher levels of perceived safety/security are
more likely to have higher levels of “perceived invulnerability,” resulting in more risk-taking
behaviors (which might lead to a TBI) than those with lower levels of perceived safety/
security.2”- 28 Therefore, children living in families with higher SES may be more likely to
take risky behaviors leading to TBIs because of their ‘false’ confidence in safety due to the
availability of protective factors such as accessible healthcare and funds for out-of-pocket
medical expenses, as well as their false sense of invulnerability that is typical during
adolescent development.
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The pediatric TBI literature has suggested that medical care following the injury incident

is critical for high-quality health outcomes.2%: 30 The present study found that following a
pediatric TBI, the majority of families seek medical treatment for their child, although the
percentage varies among different subgroups of the population in terms of gender, ethnicity,
pre-injury disability, and family SES. Most significantly, even after controlling for all other
available socio-demographic characteristics, we found that Black or African American
children were still less likely to receive medical treatment compared to children of other
racial/ethnic backgrounds. Due to the lack of information in the MEPS datasets, ascertaining
the exact causes of this racial disparity in medical care-seeking behaviors following pediatric
TBIs is not possible in the present study. However, previous studies on racial disparities in
healthcare in general might shed some light on potential mechanisms. This body of research
has identified barriers at multiple levels for racial/ethnic minority patients to obtain high
quality healthcare, such as a lack of trust in healthcare providers and systems3?, a lack of
effective communication between patients and clinicians3!, lower health literacy32, and/or a
lack of resources such as time, finances, and transportation to seek healthcare.33

In the particular case of pediatric TBI care, there has been little research in this area.
However, Bazarian and colleagues3* examined racial disparities in emergency department
care for mild TBIs and found that African American patients were more likely ("3 times)
than Whites to be cared for by a resident rather than an attending physician. One possible
explanation for this discrepancy might be that many African American patients live in urban
areas in proximity to academic medical centers where there is a high likelihood of being
treated by a resident. The same study also found that African American patients were less
likely to return for follow-up care after discharge. Both the lack of specialized physician
acute care and the lack of ability to access follow-up care could discourage African
American patients initially from seeking medical care for a TBI, especially among those
families with fewer resources for medical expenses.3> Based on these findings, healthcare
systems might be able to reduce racial disparities in healthcare for children with TBI by
improving the accessibility of healthcare resources for families with limited resources, such
as accommaodating for flexible follow-up appointment schedules and offering alternative
healthcare support in lieu of in-person visits, including affordable tele-medicine options via
smartphones or low-cost online consultation. Future research is needed to evaluate such
interventions and to identify the specific facilitators of and barriers to seeking medical

care for children with TBI to promote the health outcomes and quality of life among all
subgroups of children with TBI.

The estimated mean medical expenditure per child with a TBI during the 2-year MEPS
reference period was $1,532, a number comparable to findings in previous studies after
adjustment for inflation.11: 36 It should be noted that the present study found that racial/
ethnic minority groups had lower family expenditures and insurance-paid expenditures
compared to White/other races. These lower expenditures may merely reflect minority
groups having significantly lower levels of medical care seeking behaviors. In addition, a
higher proportion of Hispanic children and Black or African American children, compared
to Whites/other races, have public insurance coverage, which usually pays significantly
less than private insurance for the same medical service, and usually does not require
families to pay out-of-pocket for care. Finally, it should also be noted that even though the
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families of Black children might be spending less out-of-pocket for medical expenditures,
such expenses may still pose a higher relative financial burden on these families, especially
considering the fact that Black children were most likely to be from families in the lowest
income quantile. Similarly, Hispanic children were also most likely to be from families in
the lowest income quantile. This suggests that these families, who had non-significantly
different TBI-related expenditures compared to White families, may bear a particularly high
financial burden related to pediatric TBI, perhaps partly because Hispanic children are also
more likely than non-Hispanic children to be uninsured. Unfortunately, financial burden
could not be examined precisely using the current MEPS datasets. Because the family
income variable in MEPS was coded as a categorical rather than continuous variable, we
were unable to compute the exact out-of-pocket expense to household income ratio. Future
research with more information regarding medical expenditure/income ratios will be able to
shed light on this important issue.

Study limitations

The present study has several limitations. First, although missing values in the MEPS
variables are rare because of quality control and imputation methods implemented by

the AHRQ), the variables used in the present study had, on average, approximately 2%
missingness rates. When the percentage of missing data points is less than 5%, different
approaches for handling the missing data tend to yield similar results. Therefore, the present
study used pairwise deletion. Second, as described in the methodology section, the present
study only used the publically available three-digit ICD-9 codes to identify TBIs, instead of
the full five-digit ICD-9 codes, due to the insufficient information provided by the five-digit
ICD-9 codes to compute head AIS scores as a valid measure of TBI severity to categorize
pediatric TBI cases into statistically-valid subgroups for analysis. Third, due to the nature of
MEPS as a population-based database, there was a relatively small sample size of pediatric
TBI cases in the present study. It is possible that individuals with better access to healthcare
services might be overpresented while those with poor access to care were underreported.
Fourth, also related to the limited sample size, although the conventional rule-of-thumb
suggested the sample size is sufficient to avoid overfitting the regression models, it is
reasonable to deduce that a larger sample might be able to provide greater statistical

power to detect effect sizes of those socio-demographic factors (e.g., insurance status) that
were non-significant in the present study. Finally, although the present study incorporated
multivariable log-linear regression analyses, the findings are primarily hypothesis generating
as we could not ascertain the underlying mechanisms driving the differences in reported
pediatric TBI incidence, medical care seeking behaviors, and medical expenditures among
sociodemographic groups. Therefore, future research is needed to investigate underlying
cause(s) of the healthcare disparities in healthcare service utilization and expenditures
identified in the present study.

Conclusions

The present study analyzed the Medical Expenditure Panel Survey data, a population-based
survey, to examine pediatric TBI incidence and associated medical care seeking behaviors
and medical expenditures in the United States over 12 years. This study is among the
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st to compare various TBI-related medical expenditures (based on the source of payment
d medical service provided) among different sociodemographic groups within the U.S.
diatric population. The findings of this research on economic burdens and disparities in
althcare service utilization for pediatric TBI take on special significance in view of the

dramatic increase in these injuries over the past decade and support the need for further

ed

uation and policy-making to improve access to healthcare services among racial/ethnic

minorities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

Th

is work has been supported by the Health Resources and Services Administration (R40MC30759; 2017-2018)

and the Eunice Kennedy Shriver National Institute of Child Health and Human Development (K99HD093814;

RO

0HD093814). Thanks to Tyler Busch and Tim Horn for assistance in editing the manuscript.

REFERENCES

1.

10

11.

12.

13.

14.

Faul M, et al., Traumatic brain injury in the United States: emergency department visits,
hospitalizations, and deaths, 2002-2006. 2010, Centers for Disease Control and Prevention.

. Hyder AA, et al. The impact of traumatic brain injuries: a global perspective. NeuroRehabilitation.

2007;22:341-353. [PubMed: 18162698]

. Fu TS, et al. Health & economic burden of traumatic brain injury in the emergency department. Can

J Neurolo Sci. 2016;43:238-247.

. Brown FL, et al. Parenting a child with a traumatic brain injury: experiences of parents and health

professionals. Brain Inj. 2013;27:1570-1582. [PubMed: 24111604]

. Kirk S, et al. Supporting parents following childhood traumatic brain injury: a qualitative study to

examine information and emotional support needs across key care transitions. Child Care Health
Dev. 2014;41:303-313. [PubMed: 25039833]

. McMahon MA, et al. Sibling adjustment to pediatric traumatic brain injury. J Head Trauma Rehabil.

2001;16:587-594. [PubMed: 11732973]

. Prigatano GP, Gray JA. Parental concerns and distress after paediatric traumatic brain injury: a

qualitative study. Brain Inj. 2007;21:721-729. [PubMed: 17653946]

. Roscigno Cl, Fleig DK, Knafl KA. Parent management of the school reintegration needs of children

and youth following moderate or severe traumatic brain injury. Disabil Rehabil. 2014;37:523-533.
[PubMed: 24969697]

. Relyea-Chew A, et al. Personal bankruptcy after traumatic brain or spinal cord injury: the role of

medical debt. Arch Phys Med Rehabil. 2009;90:413-419. [PubMed: 19254605]

. Alghnam S, et al. Estimating annual medical and out-of-pocket expenditures associated with
traumatic injuries in the United States. J Trauma Acute Care Surg. 2016;80:258-264. [PubMed:
26517784]

Brener I, et al. Medical costs of mild to moderate traumatic brain injury in children. J Head Trauma
Rehabil. 2004;19:405-412. [PubMed: 15597031]

Braveman P. What are health disparities and health equity? We need to be clear. Public Health Rep.
2014;129(1_suppl2):5-8.

Adler NE, Rehkopf DH. U.S. disparities in health: descriptions, causes, and mechanisms. Annu
Rev Public Health. 2008;29:235-252. [PubMed: 18031225]

Cheng TL, Goodman E. Race, ethnicity, and socioeconomic status in research on child health.
Pediatrics. 2015;135:e225-e237. [PubMed: 25548336]

J Surg Res. Author manuscript; available in PMC 2022 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Shen et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 12

Haider AH, et al. Disparities in trauma care and outcomes in the United States: a systematic review
and meta-analysis. J trauma acute care surg. 2013;74:1195. [PubMed: 23609267]

VanVoorhis CW, Morgan BL. Understanding power and rules of thumb for determining sample
sizes. Tutorials quant methods psychol. 2007;3:43-50.

Kraus JF. Epidemiological features of brain injury in children: Occurrence, children at risk, causes
and manner of injury, severity, and outcomes. Trauma head inj children. 1995:22-39.

Steinberg L. A dual systems model of adolescent risk-taking. Develop Psychobiol. 2010;52:216—
224,

Igra V, Irwin CE. Theories of adolescent risk-taking behavior, in Handbook of adolescent health
risk behavior Springer; 1996:35-51.

Steinberg L. A social neuroscience perspective on adolescent risk-taking. Dev Rev. 2008;28:78—
106. [PubMed: 18509515]

Greene K, et al. Targeting adolescent risk-taking behaviors: the contributions of egocentrism and
sensation-seeking. J Adolesc. 2000;23:439-461. [PubMed: 10936016]

Romer D. Adolescent risk taking, impulsivity, and brain development: implications for prevention.
Develop Psychobiol. 2010;52:263-276.

Arnett JJ, Offer D, Fine MA. Reckless driving in adolescence:‘State’and ‘trait’factors. Acci Anal
Prev. 1997;29:57-63.

Harré N, Brandt T, Dawe M. The development of risky driving in adolescence. J Safety Res.
2000;31:185-194.

Copeland LA, Shope JT, Waller PF. Factors in adolescent drinking/driving: binge drinking,
cigarette smoking, and gender. J Sch Health. 1996;66:254—-260. [PubMed: 8884665]

Cusimano MD, et al. Factors affecting the concussion knowledge of athletes, parents, coaches, and
medical professionals. SAGE open med. 2017;5.

Slovic P, Fischhoff B, Lichtenstein S. Cognitive processes and societal risk taking, in Decision
Making and Change in Human Affairs Springer; 1976:7-36.

Hill PL, Duggan PM, Lapsley DK. Subjective invulnerability, risk behavior, and adjustment in
early adolescence. J Early Adol. 2012;32:489-501.

Rivara FP, et al. Quality of care indicators for the rehabilitation of children with traumatic brain
injury. Arch Phys Med Rehabil. 2012;93:381-385 e9.

Johnson AR, DeMatt E, Salorio CF. Predictors of outcome following acquired brain injury in
children. Develop disabil res rev. 2009;15:124-132.

Wasserman J, et al. Advancing health services research to eliminate health care disparities. Am J
Public Health. 2019;109:S64-S69. [PubMed: 30699021]

Mantwill S, Monestel-Umafia S, Schulz PJ. The relationship between health literacy and health
disparities: a systematic review. PLoS One. 2015;10.

Woolf SH. Progress in achieving health equity requires attention to root causes. Health Aff.
2017;36:984-991.

Bazarian JJ, et al. Ethnic and racial disparities in emergency department care for mild traumatic
brain injury. Acad Emerg Med. 2003;10:1209-1217. [PubMed: 14597497]

McQuistion K, et al. Insurance status and race affect treatment and outcome of traumatic brain
injury. J Surg Res. 2016;205:261-271. [PubMed: 27664871]

Graves JM, Rivara FP, Vavilala MS. Health care costs 1 year after pediatric traumatic brain injury.
Am J Public Health. 2015;105:e35-e41

J Surg Res. Author manuscript; available in PMC 2022 December 01.



Page 13

Shen et al.

"GT0Z-700z Bulinp abesane [enuue se 8%_3_8NN

‘Aanang |aued aunupuadx3 [edlpain 'SdaAN,

(62€'2-9€1) 2€S'T ($) 191 Jad sainnpuadxa ues|A
(816-08) €8¢ ($) ¥OI ‘191 Jad saunupuadxa Uelpay
(v€€'2e1'580'T-62. 705 20Y) L95'T¥2'999 ($) seaA 1ad sainppusdxe [ejo L
(600'%2-955'9) 00°€8¢'ST 114 pazijendsoy swaied Jo JsqINN
(€05'06¢-592'012) ¥8€'05¢ 95z Msin woou Aousbiaws pey syuaiied Jo JaquinN
(LeT'ovr-€T1T'82€) GZT'v8E 69 (s)usuiyeas [ea1paw pey s|g1 4o JaquinN
(999'21S-2LL'€6€) 022'€Sy il sig.L ouyeIpad 4o JaquinN
(¥10'TTS-600'€6€) T10°2SY 6y 191 YHM UBIPJIYD JO JSqUINN
(622'990°2L-29€'2rS'TL) SYS'V0E'vL €95'0G UBIP|IYD J0 JaquinN
(9507 TH'T2E-T88'99T‘€0E) 657'062'2TE 058'8.T uonendod fejoL
100656 g UISFRUIEN 5710 5 dwes

'GT0¢-¥00¢

,SdIN ‘sainppuadxa [ea1paw pue ‘sased 1L dreIpad (191) SeLNful ureiq OfeLWNeI} UM UBIP]ILO JO SBJRWIISS [eUOIIRU PUe SBZIS B]dWwes JO MRIAIBAQ

—T93lgel

Author Manuscript Author Manuscript

Author Manuscript Author Manuscript

J Surg Res. Author manuscript; available in PMC 2022 December 01.



Page 14

Shen et al.

(¥5'1-68°0) vT'T (9€'1-98°0) T vv9'€0T ovt sjuased a)buls
snjel1s
(WS 1-LT'T) Ge'T 0cy'eee g8z siuared ylog  aberueN [eludsed

(¥1'2-06°0) 6€'T (€9'1-92'T) T 289'8T¢ 6.¢ Jaybry pue abs)100

(vz'z-180) or'T (6v'1-v80) ITT 9v8'06 80T 100ys ybiH
(06'0-17°0) S9°0 62€'LC 14 [00y2s ybiy uey} S37  UOIEINP [EIUBIEd

(66'0-62°0) €50 (60'1-82°0) 89°0 T€S'GT 91 painsuiun

(se'1-2L°0) 660 (60'1-2L°0) 060 €2T'9TT 99T Ajuo o1jand
(29'1-52'1) T G95'TZE 692 ayennd Auy aoueInsu| yyesH

(s8'0-v¥°0) 190 (90'1-22°0) 680 0ST'SYT L6T (1d4 %002 >) 3Wwodul MO

(98'0-50) 290 (9e'1-280) 17T vel'leT YET  (1dd %66€-002) dwodul |ppIA
(Te'e-vs'1) €6'T GEE'08T 0zt mq._n_“_ %007) auioout ubIH awoou] >___mbﬂ

(9e'2-26'0) 15T (s8'2-811) 10T v9L'TE 9€ Aungestp ynm
Aunaesia
(ee'1-v0'T) 8T'T SGh'TeY STy Anngesip inoyum Ainfuj-aid

(€6'0-L2°0) 150 (8T'1-2€°0) GL0 6€0'CT LT uelsy

(L2'0-T1°0) 950 (¢8'0-€5°0) 190 6.1'9S 001 oluedsiH

(58'0-6€0) 850 (S0'1-55°0) 080 806'TY 89 oelg
(08'1-2€1) 95T €60'€VE 992 80y JUIO/BHUM Aoz fsoey

(09'0-9€'0) Ly'0 (76'0-09'0) LL0 GI8'6ET ot alewad
(28'T-€7'T) G9'T vOV'€ETE 60€ aleN XS

(€9'2-0e'1) 68’1 (ov'z-9v'1) €6'T 820'92T 81T I LT-GT

(Tr'z-2071) T (z8'1-6T'T) 0S'T 8Y6'€ST GET SIK 10T

(ST'T-€50) 8.0 (#0'1-95°0) 080 082'18 26 sIk6-G
(€T'1-99°0) 060 ¥96'T6 90T sik -0 aby
(2e'1-20T) 44 0cz'esy 167 [eloL

191 B_w_os_uen_ o0 19.L alewnsg [euoneN
4 1D %56 191 J0SI0)IPaId  JO BOUBPIAUI 40} 1D %G6 191 40 80UBPIOUI % { az1s a|duwes

Author Manuscript

‘(5T0Z-7002) ,SdIN $1010e} a1ydesBowsp-0120s Aq (19.1) seunlul urelq airewnes) oLeIpad JO SajewWIISS [euoiieN

— ¢ 9lgel

Author Manuscript

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2022 December 01.



Page 15

Shen et al.

aul Aulenod [esapaS Jn_u_h

0ney Sppo "HO0,

ST0Z-7002 Bulinp abeiane [enuue se pajenojed

q
Kanung |aued ainypuadx3 [eo1pan 'SdaAN,,

(L8'T-¥€°0) 080 (S0°'1-62°0) 190 9vT'9Z 9 sjuared oN
do
19.L J0 s10101pald 2 191 alewns3 feuoneN
104 1D %56 191 J0SI00IpaIld  JO B0UBPIDU| 40} 1D %G6 191 40 30UBpIdUI %  Q : ‘ 9715 9|dwes

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2022 December 01.



Page 16

Shen et al.

(616-STT) 44 (ze-0) 0 (€LT'T-TLT) vly (vv'26-€8'G8) ¥9'16 J0oyas ybiH
100yds uoleanp3
(888-11) 52 (0-0) 0 (T16-1) €12 (2£°€6-9522) 9628 by ey sse [elused
(zee-0) 0 (L1-0) 0 (v81-0) 88 (€9°'18-16'12) 08'LS painsuun
(929-96) 862 (0-0) 0 (¥69-TTT) 20€ (8€'v6-2£€8) G888 Ajuo a1gnd
agueInsu|
(5T6-2€) GTE (0£T-0) 12 (€66-02) 434 (65°68-.562) 85'%8 areald Auy UyesH
(71d4 %002>)
(982-61) 9ee (e-0) 0 (T26-59T) 207 (6226-18'08) 28'98 awiooul Mo
(,7d4 %66£-002)
(159-0) 445 (#5-0) 1T (Tv8-12) G6T (£2°98-06'69) €8'LL awiooul aIppIN
19na7]
%0072) awoau|
(969-99) 8¢ee (orT-0) 1A% (L26-10T) 1707 (T0°€6-L7'82) ¥.°G8 awoout ybiH Ajiwed
(¥29-0vT) 0.€ (05-0) T (102-0LT) 0.€ (€8'66-L9'%8) G226 Anpgesip yum
(182-8¢) €62 (18-0) 0 (616-€2) €8¢ (Lt'88-16'6) 6T¥8  Aungesip noynm
(7L1'T-29) vze (82-0) 9T (882'T-12) 4% (00°00T-2t'%8) 28'€6 ueisy
(619-0) 0z (ov-0) 0 (9z6-01) 81¢ (68'88-TG'T2) 0208 oluedsiH
(9g€-0) veT (0-0) 0 (ov-0) €8T (96'28-L1°9S) 10'69 oelg
Aoy
(128-99) ve (58-0) A (656-50T) 9zv (z8'16-8€28) 0T'/8  99eY JAYIO/AMYM 3%y
(669-06) G0€ (zL-0) 9 (T06-22T) vEY (88°26-21°18) 0028 aewsa
(268-5€) 2z (¥2-0) 0 (£16-99) 0.€ (65'88-16'82) GL'€8 alen PE
(916-T1) 74 (e€T-0) 4 (916-88) 4274 (v'26-96'9.) 078 SIK L T-GT
(189-€9) €92 (ev-0) 0 (0£6-69) oze (9v'68-25°'G2) 67'28 sk yT1-0T
(169-2€) €12 (18-0) I (868-29) eIy (8€°56-8€'18) 8868 Ik 6-5
(679-02) €Te (ze-0) 0 (928-80T1) 69¢ (LT°€6-10'G2) 6078 sIk -0 aby
(«SOA,»
191 191 a4l - 19.L (S9A,, 4O J0 JUB2I3d)
¥OI - J18d UeIPsIN - 4Ol - J13d UBIPaIA - q J13d UeIpaA - 1U82.134d) J01AeYag Joineyasg
($) aanupuadxa ($) aanupuadxa  ($) aanypuadxa ($) aanupuadxa  ($) aanupuadxa ($) aanupuadxa Buixass [ealpaN Buass
[e18100S [e18100S Anwred Ajnwred [eroL [eloL 104 1D %56 [e21PaIN %

"'GT0Z2-7002Z »Sd3IN ‘(191) saunlul ureiq annewne surelpad Buowe si01ae) s1ydelbowap-0120s Ag sadniipuadxa [ea1paw pue Joiaeyaq Bulxaas [edIpaAl

Author Manuscript

Author Manuscript

—€9|qel

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2022 December 01.



Page 17

aul Auanod [esapad Tdd,
abuel ajnJenbisul ”mo_n

Asning [aued ainupuadx3 [edipa 'SdAN,

Shen et al.

(005-T2) veT (92-0) 0 (005-12) 19T (€9'26-06'29) 9208 sjuared oN
(e65-2€) v (9-0) 0 (808-95) S0€ (TT96-L2°L2) 6T°98 syuased a|buls
snyels
abereN
(998-£9) Gee (0TT-0) 6T (186-T0T) (14 (T€°06-.508) 'S8 syuased ylog [elualed
(199-52) €12 (#11-0) 6T (168-02) T.€ (S'88-v2'8L) Ge'eg  Jaybiy pue abefjoo
(«S3A.,
191 191 4Ol - 191 (oA, JO J0 JUB2I3d)
HOl1 - J13d URIP3IA - HOl - 19d UeIPaIA - q 13d UeIpaIA - 1U82.19d) J01AeYdg Joineysg
($) aanypuadxa ($) aanupuadxa  ($) aanypuadxa ($) aanypuadxa  (¢) a4nupuadxa ($) aanypuadxa Buixass [ealpaN Burxess
[e18100S [€38190S Anwred Ajwred [exoL [eloL 10} 1D %56 [e21PAIN %

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2022 December 01.



Page 18

Shen et al.

¢L1-02°0 850 €8'T-v¥'0 06'0 69¢C-€€0 ¥6°0 (T1°€-8€°0) 60T JayBy pue 868)100
90'7-Sv'0 9€'T 69T-8E0 080 TT'S-¥90 8T (67'8-€9°0) Lze 100y2s ybiH
uolyeanpg
Jooys ybiy uey sse [ejualed
8G'T-€0°0 0C0 P¥EV-6T0 ¢6'0 ¢L'¢-S00 8€0 (06°T-20°0) €€0 painsulun
0€¢-S€0 06'0 ¢¢'0-L00 ¢rT'0 LST-6C0 190 (¥r1'e-2€0) 00T Auo anjand
ajeAud
Auy soueInsu|
UyesH
28'C-€€0 160 ¢V'T1-6C°0 790 €9°€-€S°0 9e'T (00°5-L1"0) €91 (71d4 %002 >) swoaur Mo
(14
E€T'1-120 6¥'0 LO'T-0€0 150 90'T-€C°0 670 (¥€'T-92°0) 850 %66€-002) SWooul 3|ppIA
(14 9600v) woour Yt o oo chiie
¢0'S-10T G¢'¢  0L¢-599°0 €€T GV'e€-8L0 Y91 (§2°2-09°0) 14 Anpigesip yum
Aingesia
Anjigestp noyum Ainfu-aid
0v'9-S¥'0 0L'T ¥8T-6T0 090 €T'S-¥50 19T (09'2T-010) S¢'e ueisy
00'T-2T°0 o ¢2¢ec-6v0 ¥0'T  82'T-G¢°0 150 (0T°T-02°0) Lv'0 ojuedsiH
L2°0-0T°0 120 190-8T0 G€'0 65°0-800 [440] (69°0-21°0) 620 oeld
aoey JAYIOBNUM  Andtuyg feoey
L0C-€9°0 YT Tvr'¢-S80 vl 20¢C-TL0 0C'T (80'2-19°0) 4" dewsd
alen x9S
99'T-0€0 890 ¥6'€-L60 96'T ¥6'T-87°0 96°0 (Lz'2-5€0) 06°0 SIK LT-GT
8.T1-€€0 120 T6'T-S¥0 €6'0 0LT-¥€0 9.0 (00'2-92°0) ¢Lo SIKyT-0T
9v'¢-0v'0 00T 8LV7-680 90'¢  ¢9¢-050 vT'T (00'6-99°0) 8T sik 6-5
SIA -0 by
jomeyeg g0 oMeusd
(anpuadxa (aannpuadxa (aunypuadxa Buixess [ealpsN Buixass
10 %56 [e331005) oley 10 %56 Alnwrey) onrey 10 %56 [e103) oney 40} 1D %56 [edIPaN

Author Manuscript

— v algel

Author Manuscript

'ST02-¥00¢ ,SdAN
‘sarinfur ureaq oiewnel) oLyeIpad Joy sainlipuadxe Uo [apow uoissalfial seauljfo] pue ‘Juawieas) [ealpaw Buyass ‘|91 uo s|apow uolssalbial onsibo]

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2022 December 01.



Page 19

Shen et al.

auI Auanod [esapa T4,

oney sppo “mOQ

A8ning |aued ainyipuadx3 [edlpain ”mnm__>_m

6¥'5-62'0 9¢'T €9¢-190 €¢T §E'e-€C0 880 (62°€-¥2°0) S6°0 syuaied oN
6.'¢-850 12T ¢L'0-6T0 LE0 €L'T-6E0 280 (0€°2-0v"0) 960 sjuared a)6uIS
snels abelie
swaJed yiog [ejuared
Jo1neyag pw_o JoIeusg
(anypuadxa (aunypuadxa (aunypuadxa Burxaas [ealpaN Buixass
10 %56 [e381008) Olyey 10 %56 Ajwrey) onrey 10 %56 [e103) oney 40} 1D %56 [eJIPSIN

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2022 December 01.



Page 20

Shen et al.

“1eak ay) Burinp abelanod aoueinsul yijeay ayealid paiiodal Aue 1noynim suosiad Joy pajodas syuswiAed aoueinsul ajeAlid pue ‘uolresuadwod s,340Mm Lieak ayy Bulinp awin Aue
Te weifoud predipaj 8y ul pajjoiua Se paliodal Jou a1am oym suostad 1oy pariodal sjuswAed predlpapy {(S82IN0S UMOUXUN JO SNOBUE|[ISIW JBUI0 PUB ‘ddueInsul AJjIgel| JaYlo JO ‘S, JauMoaWoy ‘a]iqowolne
“*B8) $924N0S PalyIsse|ouN snoLieA (predlpa|l ueyl Jayio sweibold a1els pue ‘syuswipiedasp yijeay [eao] pue alels ‘saluljd pooyloqybiau pue AUNWWOD) $824N0S [2I0] PUR 81€1S SNOLIBA (JUSWIUIBA0S) |eJapa-

a1 A papiAoid 81ed 18Y10 pue ‘SailI|1oe) JusLIes.) ATel|IW ‘80IAI8S UieaH URIpU|) S80IN0S [e1apa4 Jaylo {(FYWOIYL 1d80X8) Sieyy SUBISISA JO Jusliitedaq 8y woly sjuswAed apnjoul $80In0s EEon

(0T > ) swianed Jo Jaquinu ||BWS UO Paseq SeM UOIBWIISS 8y} asnedaq pajussald 10N,

(000 st sajdwes densiooq Buneadal Jo Jaquinu ay3) spoylsw densiooq Buisn umzm_:u_moQ

"2180 U)[eay |[eJan0 10§ Xapul (IDHJ) ainupuadx3 ased Yi[eaH [euosiad ayp Buisn siejjop GT0Z JUISU0D 0} PALISAUOD pue UOIIRUI 10} paisnipe aiam sainypuadxe v,

19
(886'ST0'Z8-5PL'0GY'ZE) 28 082'TT2'SS p'?H0
(895°26G'LTT-805'€GC ¥S) v'er 9/5'G05°Z8 preaipajn
2 4] G/6'€50'T aIeaIPaN
(¥08'269'G.-0€.'T25'6€) €8 2.6'2T2'sS  (39¢20d J0 1n0) AjiweS
(266'152'€€8-022'89Y'€22) 6'0L v9.°1SL'CLY 80UBINSUI 8JeALId

juswAed Jo 32Inos Ag

(95€'€TE'8-906'€5€'2) 80 720'8TT'S  S9UIDIP3W PaqLIOsald
2 80 Y18'2LL'S Ueay swoH
(20T'9£6'829-€2.'9€9'T8) 6Ly 298'6LT'6T€ wanedur [endsoH
(82L'L¥T'€0€-T9.'970'€6T) 1'9¢ 2SS'0€L'vyz  uswiiedap Aousbiswg
(9£2'069'STT-26.'9€Y'0L) 8'€T ¥92'5£6'16 Kiorenquiy
80IAJ8S JO adA1 Ag
(#€€'22T'80'T-62. '¥0S'20Y) 00T 19G'TY2'999 aINppuadxd [ejoL
o__o %S6 (%) 1U8913d mw saanyipuadxa [e10] JO 91BWIISA [eUOITEN

"'GT0Z-700Z SdAN ‘924nos uawAed Aq pue ad1A19s Jo adA1 Aq ‘sarinful ureiq onrewnes) olgeIpad Jo) sainipuadxa a1ed yijeay Jo uonnarisig

—Gg9|gel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

PMC 2022 December 01.

in

available

1

J Surg Res. Author manuscript



	Abstract
	Introduction
	Methods
	Data source
	Study population
	Data analysis plan
	Institutional review board (IRB)

	Results
	Incidence proportion for pediatric TBI
	Medical care seeking behaviors related to pediatric TBI
	Medical expenditures related to pediatric TBI
	Overview
	By sociodemographic factors
	Family expenditures:
	Insurance-paid expenditures:

	By type of service and source of payment
	Log-linear regression analyses


	Discussion
	Study limitations

	Conclusions
	References
	Table 1 –
	Table 2 –
	Table 3 –
	Table 4 –
	Table 5 –

