
J Head Trauma Rehabil
Copyright c© 2018 Wolters Kluwer Health, Inc. All rights reserved.

Attending Follow-up Appointments
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Objective: To examine barriers and facilitators for follow-up care of children with traumatic brain injury (TBI).
Setting: Urban children’s hospital. Participants: Caregivers of children (aged 2-18 years) discharged from an inpatient
unit with a TBI diagnosis in 2014-2015. Design: Survey of caregivers. Main Measures: Caregiver-reported barriers
and facilitators to follow-up appointment attendance. Results: The sample included 159 caregivers who completed
the survey. The top 3 barriers were “no need” (38.5%), “schedule conflicts” (14.1%), and “lack of resources” (10.3%).
The top 5 identified facilitators were “good hospital experience” (68.6%), “need” (37.8%), “sufficient resources”
(35.8%), “well-coordinated appointments” (31.1%), and “provision of counseling and support” (27.6%). Caregivers
with higher income were more likely to report “no need” as a barrier; females were less likely to do so. Nonwhite
caregivers and those without private insurance were more likely to report “lack of resources” as a barrier. Females
were more likely to report “good hospital experience” and “provision of counseling and support” as a facilitator.
Nonwhite caregivers were more likely to report “need” but less likely to report “sufficient resources” as facilitators.
Conclusions: Care coordination, assistance with resources, and improvements in communication and the hospital
experience are ways that adherence might be enhanced. Key words: barriers, facilitators, follow-up, pediatric, traumatic
brain injury (TBI)
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EACH YEAR in the United States, an estimated
700 000 children younger than 19 years experience

a traumatic brain injury (TBI), making it the leading
cause of death and disability for this age group.1 A va-
riety of detrimental symptoms can occur after pediatric
TBI (pTBI), including headaches, attention and mem-
ory problems, sleep disturbances, personality changes,
and deficits in academic and cognitive skills.2–4 While
children with TBI often appear to recover quickly, they
are especially vulnerable to long-term consequences that
might appear as they age.5 Because some symptoms re-
lated to TBI are subtle, the injury itself may be “in-
visible” after immediate hospitalization and acute care
treatment.6,7 While children with mild TBI sometimes
report symptoms 3 months to 1 year postinjury,8–10 chil-
dren with moderate to severe TBI may report symptoms
many years after injury.11 Evidence now suggests that
TBIs, especially moderate and severe, can be chronic,
continually evolving disease processes rather than
acute injuries with predictable consequences.12–14 Some
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children who have had a TBI with newly emerg-
ing behavioral, cognitive, and social challenges may
not receive appropriate rehabilitation and support
services.15–18 Inpatient and outpatient rehabilitation is
now accepted as standard of care after TBI to improve
functioning, increase independence, and prevent later
developing complications.19–21 Delays in comprehen-
sive rehabilitation can lead to diminished outcomes and
hinder recovery.22

Despite the presumed benefits of rehabilitation after
pTBI, a critical gap exists between the services needed
by survivors and their families and the receipt of these
services. Previous studies have reported unmet needs
in 30% to 50% of pediatric patients with TBI.11,16,17,23

Follow-up visits are critical to identify unmet needs and
newly arising deficits so that they can be addressed. De-
spite the importance of follow-up visits, literature reveals
that a significant proportion of children with TBI miss
these recommended appointments.24,25

Children must rely on their caregivers to ensure at-
tendance at all follow-up appointments. To improve
adherence, the barriers that caregivers face need to be
identified. Caregiver-perceived barriers to follow-up that
have been reported for non-TBI conditions include ge-
ographic distance, dislike of the clinical environment,
conflicts with work schedule, lack of childcare support,
transportation problems, and forgetting.26–29 However,
no study has looked at the issue of barriers to return
for follow-up care for the pTBI population. The goal
of this study was to identify the barriers and facilita-
tors for follow-up care faced by caregivers of children
with TBI. Once these barriers are identified, interven-
tions can be developed to improve adherence rates for
follow-up visits. The ultimate goals of future interven-
tions would be increased service provision and better
long-term outcomes for individuals with pTBI.

METHODS

Setting

This project was conducted at a large, urban children’s
hospital that is also a level 1 pediatric trauma center. Its
rehabilitation unit has accreditation from the Commis-
sion on Accreditation of Rehabilitation Facilities. This
study was approved by the hospital’s institutional review
board.

Patients

Our institution’s trauma registry was used to identify
patients between the ages of 2 and 18 years who were dis-
charged from an inpatient unit between January 1, 2014
and December 31, 2015, with an International Classifica-
tion of Disease, Ninth Revision, Clinical Modification diag-
nosis code indicating a TBI (800.0-801.9; 803.0-804.9;

850.0-854.1; 950.1-950.3; and 959.01). Medical record
reviews of the identified patients were performed, and
information gathered included demographic variables,
injury and hospitalization details, and follow-up ap-
pointment characteristics.

Survey creation

Two focus groups were conducted with caregivers
of children with TBI who had been inpatients. One
group comprised caregivers whose children had at-
tended all scheduled follow-up visits in the year af-
ter discharge. The other group comprised caregivers
whose children missed at least 1 appointment (see Table,
Supplemental Digital Content 1, available at: http://
links.lww.com/JHTR/A261, for composition). Partici-
pants suggested potential factors that served as facil-
itators and barriers to follow-up adherence (see Doc-
ument, Supplemental Content 2, available at: http://
links.lww.com/JHTR/A262, for a complete list). On the
basis of the ideas generated during focus groups, a survey
(see Survey, Supplemental Digital Content 3, available
at: http://links.lww.com/JHTR/A263) was designed to
examine caregiver-perceived barriers and facilitators to
return for follow-up care. To test caregiver interpreta-
tion of the questionnaire, cognitive interviews using a
verbal probing approach were conducted with 2 par-
ents of children with TBI who were currently admitted
to our pediatric rehabilitation unit.30 The final survey
collected demographic information and information on
caregivers’ experiences in relation to follow-up atten-
dance.

Survey participation (January 2017-July 2017)

Four hundred twenty-three children with TBI were
identified as potential participants, and invitation let-
ters were mailed to 394 families that were included
in the study based on inclusion/exclusion criteria (see
Figure 1). After 19 families opted out, surveys were
mailed to the remaining 375 automatically enrolled fam-
ilies. To increase the response rate, 3 rounds of phone
calls were made to nonresponders, offering the options
of having the survey remailed or completing it over the
phone. Eighty families were unreachable (see Figure 1).

Statistical analysis

All data analyses were performed using SAS Enter-
prise, version 7.1 (SAS Institute, Cary, North Carolina).
Trauma registry, medical record review, and survey data
were merged by medical record number. Characteris-
tics of children with TBI whose caregivers completed
the survey were compared with those whose caregivers
did not. To adjust for survey nonresponse, poststrat-
ification weights, using insurance status, were applied
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Figure 1. Patient enrollment flowchart. aIneligible patients:
Care outside of the study period, ED visit only, deceased,
misclassified TBI diagnosis, or preexisting brain condition (ge-
netic). bUnreachable: Wrong/invalid addresses, wrong/invalid
phone numbers, hang up after listening on phone, or state’s
custody. ED indicates emergency department; TBI, traumatic
brain injury.

to all further analyses, as it was the only characteristic
by which participating caregivers differed (see Table 1).
Weighted results are a means of representing all care-
givers invited to participate in our survey and not just
the survey respondents. Other notable differences across
the categories of race and some of the measures of sever-
ity (Injury Severity Score, number of injuries, and length
of stay) were suggestive of true differences but were not
statistically significant. Descriptive statistics were gener-
ated to characterize the caregivers who completed the
surveys. The most frequently identified barriers and fa-
cilitators (≥15% reported) were used for further analysis.
Logistic regression models were used to identify predic-
tors of reporting the top 3 barriers and the 5 facilitators.
In each logistic regression model, the outcome variable
was whether or not the caregiver had reported that bar-
rier or facilitator. Since insurance, education level, and
household income were all highly correlated, each of
these indicators was evaluated in separate models. Head
Abbreviated Injury Scale score was added as a covariate
in models examining caregiver-reported “need” and “no
need” for follow-up care. Odds ratios, 95% confidence
intervals, and P values for each variable were calculated,
and the significance level was set as P < .05.

RESULTS

One hundred fifty-nine families of children with TBI
completed the survey and 136 did not respond, 19 opted
out, and 80 were unreachable (see Figure 1), resulting in
a response rate of 40.4%. The children of caregivers who
completed the survey were very similar in characteristics
to those who did not complete it (see Table 1), with the
exception that those who did not were more likely to be
uninsured or covered by Medicaid (P < .0001).

Table 2 shows the sample and weighted statistics of
caregiver characteristics. Insurance status was used to
weight our analysis because respondents and nonrespon-
dents differed significantly on this variable. Weighted re-
sults are a means of representing all caregivers invited to
participate in our survey and not just the survey respon-
dents. Weighted information is reported here. The mean
age of caregivers was 40.3 years. The majority of respon-
dents were female (90.6%), white (82.5%), did not have
a bachelor’s degree or higher (80.8%), had 2 or more
children (92.3%), and had help with childcare (75.9%).
About 52% of caregivers reported that their household
income in the past year was less than $50 000. Most
caregivers reported that their child did not have chronic
health problems (73.1%) and did not see doctors outside
our institution’s network (86.5%) for TBI-related symp-
toms after discharge. Most caregivers believed that every
child with TBI should have follow-up visits even when
symptoms are absent (76.6%).

Caregiver-perceived barriers and facilitators are listed
by frequency in Table 3. The top 3 reported barriers
were “no need” (38.5%), “schedule conflicts” (14.1%),
and “lack of resources” (10.3%). About 15% of caregivers
reported that they never missed appointments. The top
5 reported facilitators were “good hospital experience”
(68.6%), “need” (37.8%), “sufficient resources” (35.8%),
“well-coordinated appointments” (31.1%), and “provi-
sion of counseling and support” (27.6%). We stratified
the rankings of barriers and facilitators by follow-up ap-
pointment adherence. Compared with caregivers who
had never missed a visit, those who missed 1 or more
visits were more likely (P < .05) to report “no need,”
“lack of resources,” and “bad scheduling system” as bar-
riers but were less likely to report “sufficient resources”
as a facilitator.

Barriers

Tables 4 to 6 show caregiver characteristics associ-
ated with reporting the top 3 barriers. Female caregivers
were less likely to report “no need” as a barrier (see
Table 4). Caregivers with annual household income be-
tween $50 000 and $99 999 were more likely to report
“no need” than those who earned less than $50 000 (ad-
justed odds ratio [AOR] = 2.8; 95% confidence interval
[CI], 1.4-5.9). The barrier “schedule conflicts” was not
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TABLE 1 Comparison of patients whose caregivers completed the survey and those who
did not

Survey participation

No Yes Total

Patient characteristics n Row % n Row % N Row % P

Total 235 59.6 159 40.4 394 100.0
Sex .95

Male 153 59.5 104 40.5 257 65.2
Female 82 59.8 55 40.1 137 34.8

Age, y .37
2-4 51 64.6 28 35.4 79 20.1
5-7 35 58.3 25 41.7 60 15.2
8-10 70 63.6 40 36.4 110 27.9
13-18 79 54.5 66 45.5 145 36.8

Race .46
White 190 58.6 134 41.4 324 82.2
Black 34 66.7 17 33.3 51 12.9
Hispanic 4 80.0 1 20.0 5 1.3
Others 7 50.0 7 50.0 14 3.6

Insurance <.0001
Commercial insurance 79 47.3 88 52.7 167 42.4
Medicaid 110 66.3 56 33.7 166 42.1
No insurance 46 75.4 15 24.6 61 15.5

Glasgow Coma Scalea .92
Severe (3-8) 31 62.0 19 38.0 50 12.7
Moderate (9-12) 13 61.9 8 38.1 21 5.3
Mild (13-15) 188 59.3 129 40.7 317 80.5

Injury Severity Score .39
Minor (0-15) 176 58.5 125 41.5 301 76.4
Major (16-75) 59 63.4 34 36.6 93 23.6

Head AISa .98
Mild/moderate (1-2) 128 59.8 86 40.2 214 54.3
Severe (3-4) 95 60.5 62 39.5 157 39.8
Critical (5-6) 10 58.8 7 41.2 17 4.3

Chronic condition .17
Without chronic

condition
155 62.2 94 37.8 249 63.2

With chronic
conditions

80 55.2 65 44.8 145 36.8

Multiple injury .34
Single injury 29 53.7 25 46.3 54 13.7
Multiple injuries 206 60.6 134 39.4 340 86.3

Length of stay, d .22
0-1 122 63.9 69 36.1 191 48.5
2-3 63 57.3 47 42.7 110 27.9
4+ 50 53.8 43 46.2 93 23.6

Cause of injury .83
Motor vehicle

collision/motorcycle
93 58.5 66 41.5 159 40.4

Fall 60 58.8 42 41.2 102 25.9
Bike/sports 40 60.6 26 39.4 66 16.8
Pedestrian 19 70.4 8 29.6 27 6.9
Other causes of injuryb 23 85.2 17 42.5 40 10.2

Values in bold are significant at P <.05.
aMissing less than 2%.
bOther causes of injury: animal, assault, gunshot, hit by, pedestrian, sports, etc.
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TABLE 2 Characteristics of caregivers who completed the survey

Weighted

Sample n N Column %

Total 159 394 100.0
What is your relationship with the patient?a

Parent 154 383 97.2
Grandparent 2 6 1.5
Family relative 1 3 0.8
Self 1 2 0.5

Sexa

Male 15 37 9.4
Female 143 357 90.6

Age, mean (SE) 40.7 (0.65) 40.3 (0.54)
Race

Nonwhite 25 69 17.5
White 134 325 82.5

Insurance
Commercial insurance 88 167 42.4
Medicaid 56 166 42.1
Self-pay 15 61 15.5

Education levela
High school graduate or less 47 127 32.2
Some college or associate’s degree 74 192 48.6
Bachelor’s degree or above 36 75 19.2

Household income in the past yeara

<$50 000 70 204 51.7
$50 000-$99 999 48 109 27.8
≥$100 000 35 81 20.6

Does your child (patient) have chronic health
problems (eg, asthma, ADHD)?
Yes 45 106 26.9
No 114 288 73.1

After discharge from our hospital, does your child
see doctors for brain injury symptoms at
hospitals or clinics other than our hospital?
Yes 22 53 13.5
No 135 341 86.5

How many children do you have?a

1 13 30 7.7
≥2 145 364 92.3

Do you have someone help take care of other
children when you take the patient to
appointments?a

Yes 110 299 75.9
No 34 92 23.3
N/A 15 3 0.8

Do you think follow-up visits are important for
children with TBIs?a

Yes, every child with TBI should have follow-up
visits, even when they have no symptoms.

121 302 76.6

Follow-up visits are needed only for those who
have TBI symptoms (eg, sleep problems,
memory loss)

31 78 19.9

No, not needed at all. 5 14 3.5

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; TBI, traumatic brain injury.
aMissing less than 0.1%—Not all caregivers answered all questions.
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TABLE 4 Caregiver characteristics associated with reporting of “no need (Y/N)” as a
barrier

Model 1 Model 2 Model 3

Caregiver characteristics AOR 95% CI P AOR 95% CI P AOR 95% CI P

Age 1.0 (0.9-1.0) .130 1.0 (0.9-1.0) .155 1.0 (0.9-1.0) .227
Sex

Male (ref)
Female 0.2 (0.1-0.5) .001 0.2 (0.1-0.5) .001 0.2 (0.1-0.5) .001

Race
White (ref)
Nonwhite 1.2 (0.5-2.5) .690 1.0 (0.5-2.1) .910 1.5 (0.6-3.3) .364

Child head AIS
Mild/moderate (1-2) (ref)
Severe (3-4) 0.8 (0.5-1.5) .518 0.9 (0.5-1.5) .624 0.9 (0.5-1.7) .796
Critical (5-6) 0.4 (0.1-1.4) .143 0.4 (0.1-1.2) .099 0.2 (0.0-1.3) .094

Insurance
Commercial insurance (ref)
Medicaid 0.6 (0.3-1.3) .204
Self-pay 0.7 (0.3-1.8) .437

Education level
High school graduate or

less (ref)
Some college or

associate’s degree
0.8 (0.4-1.5) .467

Bachelor’s degree or above 1.7 (0.8-3.6) .201
Household income level

<$50 000 (ref)
$50 000-$99 999 2.8 (1.4-5.9) .005
≥$100 000 2.0 (0.9-4.5) .107

Abbreviations: AIS, Abbreviated Injury Scale; AOR, adjusted odds ratio.
Statistically significant odds ratios and the associated 95% CIs and P-values are shown in bold text.

associated with any of the variables in the logistic models
(see Table 5). Nonwhite caregivers were more likely to
report “lack of resources” (see Table 6). Caregivers of pa-
tients without insurance were also more likely to report
“lack of resources” (AOR = 4.91; 95% CI, 1.05-22.91),
as were caregivers of patients with Medicaid (AOR =
3.29; 95% CI, 1.13-9.55). Caregivers with some college
education were less likely to report “lack of resources”
than those with high school education or below (AOR
= 0.27; 95% CI, 0.10-0.74).

Facilitators

Tables 7 to 11 show caregiver characteristics associ-
ated with reporting the top 5 facilitators. Female care-
givers were more likely to report “good hospital expe-
rience” as a facilitator (see Table 7). Caregivers with
annual household income $100 000 or above also were
more likely to report “good hospital experience” than
those who earned less than $50 000 (AOR = 2.30; 95%
CI, 1.08-4.92). Nonwhite caregivers were more likely to
report “need” in all 3 models (see Table 8) but less likely
to report “sufficient resources” (see Table 9). Females
were more likely to report “sufficient resources” (model

1 AOR = 3.12; 95% CI, 1.09-8.88; model 2 AOR =
2.89; 95% CI, 1.03-8.05). Caregivers with some college
education (AOR = 2.03; 95% CI, 1.03-4.03) or a bache-
lor’s degree or above (AOR = 2.35; 95% CI, 1.01-5.49)
were more likely to report “sufficient resources” than
those with a high school education. Caregivers with a
household income level between $50 000 and $99 999
were also more likely to report “sufficient resources”
(AOR = 1.97; 95% CI, 1.00-3.88). Caregivers with a
bachelor’s degree or above were less likely to report
“well-coordinated appointments” (AOR = 0.4; 95% CI,
0.2-1.0), whereas those who had an annual income of
$50 000 to $99 999 were more likely to do so (AOR =
2.2; 95% CI, 1.1-4.3) (see Table 10). Females were more
likely to report “provision of counseling and support”
(see Table 11). Caregivers with some college or an asso-
ciate’s degree were less likely than those who had a high
school education to report “provision of counseling and
support” (AOR = 0.4; 95% CI, 0.2-0.8).

DISCUSSION

In this study, the most common caregiver-reported
barrier to return for pTBI follow-up appointments was
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TABLE 5 Caregiver characteristics associated with reporting “schedule conflicts (Y/N)”
as a barrier

Model 1 Model 2 Model 3

Caregiver characteristics AOR 95% CI P AOR 95% CI P AOR 95% CI P

Age 1.0 (0.95-1.04) .8 1.0 (0.94-1.04) .7 1.0 (0.94-1.05) .8
Sex

Male (ref)
Female 1.9 (0.43-8.46) .4 1.9 (0.39-9.49) .4 1.6 (0.32-8.18) .6

Race
White (ref)
Nonwhite 1.1 (0.37-3.13) .9 1.1 (0.45-2.82) .8 1.5 (0.48-4.49) .5

Insurance
Commercial insurance (ref)
Medicaid 1.4 (0.60-3.45) .4
Self-pay 1.2 (0.34-3.95) .8

Education level
High school graduate or less (ref)
Some college or

associate’s degree
0.6 (0.28-1.45) .3

Bachelor’s degree or above 0.7 (0.28-1.81) .5
Household income level

<$50 000 (ref)
$50 000-$99 999 1.00 (0.37-2.71) 1.0
≥$100 000 1.5 (0.47-4.60) .5

Abbreviation: AOR, adjusted odds ratio.

TABLE 6 Caregiver characteristics associated with reporting of “lack of resources
(Y/N)” as a barrier

Model 1 Model 2 Model 3

Caregiver characteristics AOR 95% CI P AOR 95% CI P AOR 95% CI P

Age 1.00 (0.94-1.05) .89 0.99 (0.93-1.05) .77 0.99 (0.93-1.06) .80
Sex

Male (ref)
Female 1.44 (0.20-10.23) .71 1.53 (0.20-11.83) .68 1.13 (0.17-7.46) .90

Race
White (ref)
Nonwhite 4.10 (1.40-12.02) .01 3.70 (1.50-9.12) .01 3.58 (1.21-10.56) .02

Insurance
Commercial insurance (ref)
Medicaid 3.29 (1.13-9.55) .03
Self-pay 4.91 (1.05-22.91) .04

Education level
High school graduate or

less (ref)
Some college or

associate’s degree
0.27 (0.10-0.74) .01

Bachelor’s degree or above 0.30 (0.06-1.56) .15
Household income level

<$50 000 (ref)
$50 000-$99 999 0.48 (0.12-1.90) .29
≥$100 000 0.31 (0.05-1.84) .19

Abbreviation: AOR, adjusted odds ratio.
Statistically significant odds ratios and the associated 95% CIs and P-values are shown in bold text.
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TABLE 7 Caregiver characteristics associated with reporting “good hospital experience
(Y/N)” as a facilitator

Model 1 Model 2 Model 3

Caregiver characteristics AOR 95% CI P AOR 95% CI P AOR 95% CI P

Age 0.99 (0.96-1.02) .55 0.99 (0.96-1.02) .54 0.98 (0.95-1.02) .27
Sex

Male (ref)
Female 2.87 (1.12-7.32) .03 2.85 (1.19-6.84) .02 3.52 (1.43-8.68) .01

Race
White (ref)
Nonwhite 1.10 (0.48-2.50) .82 1.03 (0.46-2.32) .94 0.96 (0.43-2.16) .93

Insurance
Commercial insurance (ref)
Medicaid 0.85 (0.46-1.57) .61
Self-pay 1.84 (0.67-5.05) .24

Education level
High school graduate or

less (ref)
Some college or

associate’s degree
1.72 (0.91-3.27) .10

Bachelor’s degree or above 1.55 (0.73-3.29) .25
Household income level

<$50 000 (ref)
$50 000-$99 999 1.52 (0.78-2.98) .22
≥$100 000 2.30 (1.08-4.92) .03

Abbreviation: AOR, adjusted odds ratio.
Statistically significant odds ratios and the associated 95% CIs and P-values are shown in bold text.

“no need.” Caregivers may not be fully aware of the
symptoms to watch for or of the importance of follow-
up care after hospital discharge. In one study, parents
of children with TBI reported confusion about the lan-
guage that physicians used to define a TBI, and the
study recommended that physicians use more under-
standable language and verify parental understanding of
the provided information.31 Timing of physician-parent
communication may also affect parents’ understanding
of TBI. Because parents are often under tremendous
stress during their child’s hospitalization, it is difficult
for them to process information given about their child’s
condition, symptoms to watch for after discharge, or the
value of follow-up care. Finally, the method used in pro-
viding education to families might also contribute to the
breakdown in communication. In studies conducted on
recall of discharge instructions after their child’s con-
cussion, parents were unable to recognize symptoms 2
to 5 days later and had the most difficulty recalling the
often more “invisible” cognitive, sleep, or emotional
symptoms.32,33 Offering education at a later, less stress-
ful time and using additional, more innovative meth-
ods such as verbal reinforcement, illustrations, video
instructions, and checklists may improve parental re-
call of TBI symptoms.32,33 The “invisible” nature and
delayed development of many TBI symptoms indicate
that caregiver education about TBI is critical.5,7 If care-

giver education about pTBI is provided using under-
standable language, multiple education sessions, and a
variety of communication methods, caregivers may be
more adept at recognizing the need for follow-up care
upon their return to the home environment and into the
future.

Among caregivers in this study, women were signif-
icantly less likely to report “no need” as a barrier. Fol-
lowing pTBI, mothers and fathers have been found to
have different coping strategies.34 Mothers were more
likely to use strategies that involve acceptance, whereas
fathers use strategies that involve denial. This supports
our findings that the fathers were more likely to report
“no need,” perhaps in denial of the true needs of their
children. However, our number of male respondents
was small, so further work should be done to explore
the role of maternal versus paternal influence on the
recognition of need for follow-up care after pTBI. Care-
givers with an annual income between $50 000 and $100
000 a year were also more likely to report “no need”
as a barrier. The possible social factors influencing this
barrier in pTBI patients and their families in this income
bracket need to be further explored.

The second most common barrier to follow-up atten-
dance reported by caregivers in this study was “schedule
conflicts.” This finding is consistent with past studies
examining follow-up care in other pediatric specialty
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TABLE 8 Caregiver characteristics associated with reporting “need (Y/N)” as a
facilitator

Model 1 Model 2 Model 3

Caregiver characteristics AOR 95% CI P AOR 95% CI P AOR 95% CI P

Age 1.0 (0.9-1.0) .359 1.0 (1.0-1.0) .433 1.0 (1.0-1.0) .523
Sex

Male (ref)
Female 2.5 (0.9-7.0) .094 2.4 (0.9-6.6) .084 1.9 (0.7-5.2) .234

Race
White (ref)
Nonwhite 2.3 (1.0-5.2) .046 2.2 (1.0-4.8) .047 3.0 (1.3-6.8) .011

Child head AIS
Mild/moderate (1-2) (ref)
Severe (3-4) 0.7 (0.4-1.2) .184 0.6 (0.4-1.1) .137 0.8 (0.4-1.4) .400
Critical (5-6) 1.0 (0.2-4.8) .964 0.9 (0.2-4.0) .887 1.2 (0.2-6.4) .816

Insurance
Commercial insurance (ref)
Medicaid 0.7 (0.4-1.4) .352
Self-pay 0.6 (0.2-1.6) .325

Education level
High school graduate or

less (ref)
Some college or

associate’s degree
1.3 (0.7-2.4) .453

Bachelor’s degree or above 1.0 (0.5-2.1) .985
Household income level

<$50 000 (ref)
$50 000-$99 999 2.0 (1.0-4.0) .054
≥$100 000 0.7 (0.3-1.6) .460

Abbreviations: AIS, Abbreviated Injury Scale; AOR, adjusted odds ratio.
Statistically significant odds ratios and the associated 95% CIs and P-values are shown in bold text.

areas.28,35–37 In one study, following admission to a pe-
diatric intensive care unit, patients were 5.8 times more
likely to be noncompliant for each additional appoint-
ment they had scheduled.37 Thus, the number of follow-
up appointments a family is asked to attend may result in
scheduling conflicts and increase the rates of missed ap-
pointments. Scheduling multiple appointments on the
same day might decrease the scheduling burden placed
on caregivers. In addition, having appointments avail-
able during evening and weekend hours, as suggested by
our parent focus groups, may help eliminate work sched-
ule conflicts. “Schedule conflicts” as a barrier was not
associated with any of the evaluated caregiver character-
istics. This could be because it is a barrier that is equally
faced by all groups or the group sizes were too small
to find a difference. Flexibility and thoughtful planning
and scheduling of appointments may help lessen the
barrier of “schedule conflicts.”

“Lack of resources” was the third most commonly
reported barrier to follow-up care. Transportation, job,
insurance issues, and childcare problems have all been
noted barriers in studies of appointment adherence
for other pediatric conditions.28,36,38 After emergency
department visits, follow-up compliance to aftercare
(physician follow-up appointment and/or the use of pre-
scribed medication) was found to exist along a socioe-

conomic continuum: those who had the most financial
resources had the best attendance at follow-up appoint-
ments and correct use of medication.39 Similarly, in a
previous study at our institution, TBI inpatients were
found to have higher odds of attending all scheduled
follow-up appointments when the patient had private
insurance versus Medicare or Medicaid.25 In our cur-
rent study, both nonwhite participants and those with-
out commercial insurance were significantly more likely
to report “lack of resources” as a barrier. Previous stud-
ies have shown that socioeconomic status (SES) and
health disparities exist on a gradient—whether this is
measured by income, education, or insurance type—in
that resources increase as SES increases and hardships
increase as SES decreases.40 Identifying families in need
and connecting them to support agencies might help al-
leviate some of these concerns. Supporting families who
have limited resources is necessary to ensure accessibil-
ity and equity in care and may promote better outcomes
following pediatric TBI.

The most frequently reported facilitator in our study
was having a “good hospital experience.” Female care-
givers were more likely to report a good hospital experi-
ence as a facilitator, as were those with an annual income
above $100 000. These results are consistent with previ-
ous findings that both gender and income contribute to
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TABLE 9 Caregiver characteristics associated with reporting “sufficient resources
(Y/N)” as a facilitator

Model 1 Model 2 Model 3

Caregiver characteristics AOR 95% CI P AOR 95% CI P AOR 95% CI P

Age 0.97 (0.94-1.01) .11 0.97 (0.93-1.00) .08 0.97 (0.94-1.01) .13
Sex

Male (ref)
Female 3.12 (1.09-8.88) .03 2.89 (1.03-8.05) .04 2.89 (0.95-8.79) .06

Race
White (ref)
Nonwhite 0.14 (0.05-0.43) .00 0.16 (0.06-0.45) .00 0.17 (0.06-0.50) .00

Insurance
Commercial insurance (ref)
Medicaid 0.90 (0.46-1.76) .76
Self-pay 0.85 (0.36-2.03) .72

Education level
High school graduate or

less (ref)
Some college or

associate’s degree
2.03 (1.03-4.03) .04

Bachelor’s degree or above 2.35 (1.01-5.49) .05
Household income level

<$50 000 (ref)
$50 000-$99 999 1.97 (1.00-3.88) .05
≥$100 000 1.11 (0.50-2.46) .80

Abbreviation: AOR, adjusted odds ratio.
Statistically significant odds ratios and the associated 95% CIs and P-values are shown in bold text.

TABLE 10 Caregiver characteristics associated with reporting “well-coordinated
appointments (Y/N)” as a facilitator

Model 1 Model 2 Model 3

Caregiver characteristics AOR 95% CI P AOR 95% CI P AOR 95% CI P

Age 1.0 (1.0-1.1) .235 1.0 (1.0-1.1) .153 1.0 (1.0-1.1) .191
Sex

Male (ref)
Female 1.3 (0.5-3.3) .569 1.3 (0.5-3.6) .572 1.1 (0.4-2.8) .908

Race
White (ref)
Nonwhite 0.7 (0.3-1.6) .366 0.7 (0.3-1.6) .451 1.1 (0.5-2.7) .761

Insurance
Commercial insurance (ref)
Medicaid 1.1 (0.6-2.2) .688
Self-pay 0.5 (0.2-1.4) .166

Education level
High school graduate or

less (ref)
Some college or

associate’s degree
0.9 (0.5-1.7) .836

Bachelor’s degree or above 0.4 (0.2-1.0) .042
Household income level

<$50 000 (ref)
$50 000-$99 999 2.2 (1.1-4.3) .030
≥$100 000 1.2 (0.5-2.6) .728

Abbreviation: AOR, adjusted odds ratio.
Statistically significant odds ratios and the associated 95% CIs and P-values are shown in bold text.
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TABLE 11 Caregiver characteristics associated with reporting “provision of counseling
and support (Y/N)” as a facilitator

Model 1 Model 2 Model 3

Caregiver characteristics AOR 95% CI P AOR 95% CI P AOR 95% CI P

Age 1.0 (1.0-1.0) .934 1.0 (1.0-1.0) .843 1.0 (1.0-1.0) .696
Sex

Male (ref)
Female 8.4 (1.7-42.3) .010 8.9 (1.7-46.6) .010 7.5 (1.3-43.0) .024

Race
White (ref)
Nonwhite 1.0 (0.4-2.5) .934 0.8 (0.4-1.8) .674 1.0 (0.4-2.3) .996

Insurance
Commercial insurance (ref)
Medicaid 0.7 (0.3-1.4) .302
Self-pay 0.5 (0.2-1.4) .171

Education level
High school graduate or

less (ref)
Some college or

associate’s degree
0.4 (0.2-0.8) .009

Bachelor’s degree or above 0.9 (0.4-1.9) .709
Household income level

<$50 000 (ref)
$50 000-$99 999 1.3 (0.6-2.6) .517
≥$100 000 0.6 (0.2-1.4) .235

Abbreviation: AOR, adjusted odds ratio.
Statistically significant odds ratios and the associated 95% CIs and P-values are shown in bold text.

patient satisfaction.41,42 Another reported facilitator re-
lated to patient satisfaction was “provision of counseling
and support.” Females were more likely to report “pro-
vision of counseling and support” as a facilitator. This is
supported by the fact that that in previous studies, moth-
ers of children with head injuries benefitted more from
the provision of information, the ability to talk about
their experience, and social support during their child’s
hospital stay than did fathers.43,44 Those with some col-
lege or an associate’s degree were less likely to report
“provision of counseling and support” as a facilitator,
suggesting that they had the best level of access to social
support and counseling services from elsewhere. This
U-shaped distribution of support has been found in a
previous study looking at education level that suggested
lower educated families had less effective social networks
and barriers to professional support whereas higher ed-
ucated families had less accessible networks of informal
support and had to rely more on formal childcare due
to full-time employment.45 Addressing caregiver satis-
faction, specifically by targeting counseling and support
offered to different genders and education levels, might
improve follow-up adherence after pTBI.

The remaining facilitators can be studied together to
highlight areas in which future studies might attempt
to improve follow-up attendance. “Need,” the second
most commonly reported facilitator, could be assumed

to be related to the physical condition of the child, but it
was not associated with the severity of the TBI. “Need”
was, however, associated with the race of the caregiver.
Nonwhite caregivers were more likely to report “need”
as a facilitator than white caregivers. A previous study
has shown that minority races have different expecta-
tions of healthcare, which may also alter their interpre-
tation of “need.”46 In addition, nonwhite caregivers were
less likely to report “sufficient resources” as a facilitator.
The association between race, availability of resources,
and awareness of need warrants further research. Care-
givers with higher income and education levels were
generally more likely to report the facilitator “sufficient
resources.” Those with higher income were also more
likely to report “well-coordinated appointments” as a fa-
cilitator, whereas those with higher education were less
likely to do so. This suggests that the desire for or the
type of flexible appointments might differ on the basis
of family income and education levels.

Together, the barriers and facilitators identified in
this study point to the need for better care coordi-
nation to help manage the long-term follow-up needs
of children with TBI. Care coordination involves the
patients and families, the care team and providers,
and the healthcare system working together to ensure
patients receive the services they need.47 Studies have
suggested the need for, and shown the benefits of, care
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coordination in pediatric populations with other
chronic healthcare needs.48–50 Care coordination’s role
in improving parent/patient education, provider-parent
communication, and parent/patient satisfaction, which
were all identified in this study as influencing follow-
up attendance, has been highlighted in previous
studies.51–53 Specifically, there is evidence that care
coordination improved parent-reported perception of
knowledge, access to services, patient-provider trust,
and communication in families who have children with
asthma.52 Hospitals could assign care coordinators to
help families navigate their child’s TBI care from hospi-
tal arrival to postdischarge follow-up to help eliminate
many of the barriers identified in this study.

Limitations

This study has several limitations. One limitation
is potential selection bias, a problem that cannot be
overcome in a survey study. Our 40.4% response rate
is similar to rates of other studies,3,54 and we have
acknowledged that responders were more likely to have
commercial insurance, often an indication of higher
SES. This responder bias is consistent with previous
studies that show participation in research is influenced
by social and economic factors.55,56 The participants in
our study were more likely to have had better adherence
to follow-up, another difficult to overcome survey
bias. Because of these limitations, unique barriers that
affect lower SES families and those who do not attend
follow-up appointments may not have been elucidated.
In addition, because only 15 male caregivers completed

our survey, our findings may be influenced by gender.
Nonwhite participants were a small proportion of our
respondents, making this less generalizable to more
diverse settings. Additional misclassified data leading to
bias in our results might also come from lack of accuracy
in responses, intentional misreporting, or other respon-
dent biases or behaviors not accounted for that are
common in survey studies.57 While our results represent
responses from only one large pediatric institution, it
would be helpful to expand this study to a more repre-
sentative national sample to improve generalizability.

CONCLUSION

Caregivers in our study reported that no identified
needs, schedule conflicts, and a lack of resources were
the top 3 barriers they faced in returning for follow-up
care after pTBI. Good hospital experience, need, suffi-
cient resources, well-coordinated appointments, and the
provision of counseling and support were the top re-
ported facilitators leading them to return for follow-up
care. Care coordination for pTBI shows great promise in
improving communication about the need for follow-up
care, addressing appointment scheduling, helping with
resource allocation, and improving the hospital experi-
ences. All of these factors were identified in this study
as facilitators that improved adherence to follow-up ap-
pointments. As we focus on improving the long-term
care of children with TBI, future work to advance follow-
up care for these children will contribute to better equal-
ity in care for all injured children and may lead to better
long-term outcomes.
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