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Abstract
Background: This study assessed the difference between: 1) survivors of brain injury’s baseline
and 30-day depression, functional ability, and quality of life and caregivers’ depression and
caregiver burden among those that received the Care Transitions intervention and 2) 30-day
hospital readmissions between survivors of brain injury that received Care Transitions and a
control group.
Methods: The study used a quasi-experimental pre-posttest design. The Care Transitions
intervention was provided in participants’ homes. Participants included people with brain injuries
that received the Care Transitions intervention (n = 22) and their caregivers (n = 20) compared to
a services as usual control group of brain injury survivors (n = 27). Care Transitions is a 90-day
family-focused, home visitation, coaching hospital-to-home transition intervention. Outcomes
were self-reported baseline and 30-day depression, functional independence, quality of life, and
caregiver burden. Hospital record data was used to report hospital readmissions.
Results: Study results showed that there were statistically significant differences between
depression, functional ability, and caregiver burden between pre- and post-survey scores among
Care Transitions participants. Care transitions’ participants experienced lower brain injuryrelated hospital readmissions than the services as usual control group.
Conclusion: Social work hospital discharge planning needs to continue beyond the hospital and
include home visitation to ensure needs are met post-hospital discharge at home.
Keywords: care transitions; brain injury; hospital readmission; depression; caregiver burden.
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The Impact of a Care Transitions Intervention on People with Brain Injuries and their Caregivers
Background
Brain injury affects people of all ages. In 2014 alone 2.87 million hospitalizations,
emergency department visits, and deaths combined occurred due to brain injuries (Centers for
Disease Control, 2018). Since 2006, rates of brain injury-related emergency department visits
increased by 54% (Centers for Disease Control). As the population ages, the prevalence of brain
injuries due to a stroke or fall increases (Centers for Disease Control). Brain injury is a leading
cause of 30-day hospital readmissions (Taylor, Bell, Breiding & Xu, 2017). Brain injury may be
caused by an internal injury (i.e., stroke) or an external injury (i.e., trauma from a fall, motor
vehicle crash, or assault, etc.). Seventy percent of brain injury survivors and 20% of their
caregivers experience mild depression within the first 90 days post-hospital discharge (Kruetzer
et al., 2009; Ottenbacher et al., 2001).
Traditional discharge planning, including discharge planning in the hospital as well as
one follow-up phone call by hospital personnel, has not met the ongoing needs of brain injury
survivors and their caregivers who desire support with healthcare system navigation, equipment
and medication information, brain injury symptoms, and community resources (Linton et al.,
2015). Implementation of the Centers for Medicare and Medicaid’s Hospital Readmissions
Reduction Program (MMHRP) lowers payments to hospitals with high 30-day readmission rates
(Centers for Medicare & Medicaid, 2020). As such, hospitals have a financial incentive to
improve hospital-to-home care transitions. Effective in 2012, MMHRRP was passed in Section
3025 of the Affordable Care Act to reduce payments to inpatient prospective payment system
hospitals and to avoid excess readmissions. To avoid readmissions, the needs of people with
brain injuries and their caregivers must be identified and met.
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Individual patients directly diagnosed with these impairments are not the only ones
affected. Bowen Family System Theory (1978) defines family as a relationship and emotional
system in which members are interinfluenced at individual, dyadic, systemic, and
intergenerational levels. Family caregivers take on the brunt of responsibility for ensuring that
the patients’ needs are met (Sander et al., 2019). Research shows that the burden of caregiving
takes an immediate toll on the caregivers’ mental health (Turner et al., 2010). This caregiving
process starts with the patients’ transition from hospital to home; about one in five caregivers
experiences depression during this time frame (Kruetzer et al., 2009; Turner et al.).
Care Transitions interventions aimed at ensuring patients’ and family caregivers’ needs
are met have demonstrated effectiveness in improving patient outcomes among many
populations (Kansagara et al., 2016). However, scant research has been conducted on the impact
of Care Transitions for people with brain injuries and their family caregivers (Kansagara et al.).
The model of care that includes following up with patients after hospitalization with
home visits is inspired by hospital social work. Hospital social workers have historically been
asked to wear many hats. One-fourth of hospital social work referrals are for coping or
community referral needs spanning from cleaning services for cluttered apartments to
coordinating home-based recreational activities (Reckery et al., 2014). Previous research on
survivors of brain injury and their caregivers found that they desired a consistent social worker
who met them in the hospital and addressed their questions after they left the hospital on a
myriad of topics to further understand their brain injury, address financial and basic needs, and
make referrals to community and medical services (Linton et al., 2015). However, most
hospitals have a small staff of ,social workers who may not have adequate time to commit to all
of their clients’ needs especially post-hospital discharge or patients may be referred to the
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hospital social worker only if they are a very high needs patient (Gibbons & Plath, 2009). Thus,
care transitions interventions were developed to meet the needs of patients that hospital social
workers may not be able to meet.
Ethnic Gaps in Care for Brain Injury Survivors
Latinx (Latinas and Latinos from Latin America living in the U.S.) brain-injury
survivors’ emergency room visit rates increased by 60.2% as compared to 42.7% among white
non-Latina/o patients between 2005 and 2014 (Hsia et al., 2018). Thirty-day hospital
readmissions, defined as any unplanned hospital admission since discharge, among brain injury
survivors ranged from 17-18% for Latinx and 10-14% for non-Latinx survivors (Gardener et al.
2018; Ottenbacher et al. 2001). Latinx brain injury survivors had statistically significantly higher
readmission rates than white non-Latinx controlling for age and sex (Qian et al., 2013). This
finding suggests that interventions aimed at addressing ethnic health disparities are important.
Caregivers
The rate of depression among caregivers of people with brain injuries is high with about
40% of caregivers of people with brain injuries experiencing depression (Loh, Tan, Zhang & Ho,
2017). A study of patients with brain injuries and their caregivers found that caregivers had
higher reports of depression during the patients’ hospital-to-home transition period (the first 90
days post-hospital discharge) compared to the general population (Turner et al., 2010). Predictors
of caregiver depression include social support, educational background, and relationship to the
patient (Lou et al., 2015). Recent research found that there was an interdependence among
caregiver and patient mental health; moreover, caregiver depression worsened as patient
depression increased (Linton, 2020).
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Caregivers of patients with brain injuries commonly experience caregiver burden, defined
as perceived excessive care demands (Griffiths, Wood, & Tai, 2018). One study found that onethird of family caregivers experienced high levels of caregiver burden (Jennings et al., 2015).
Certain ethnic groups, such as Hispanics, tend to report higher levels of caregiver burden than
non-Hispanic whites due to an intense cultural sense of duty to care for loved ones (Sander et al.,
2019). This suggests the importance of providing culturally-sensitive interventions to address
caregiver burden. A pilot study of Trabajadora de Salud, a bilingual, bicultural hospital-to-home
care transitions intervention designed specifically for only eight Latinx patients with brain
injuries and caregivers found that brain injury survivors and caregivers experienced
improvements in depression, somatic symptoms, and caregiver burden after receiving the
intervention compared to a control group that received services as usual (Linton & Kim, 2018).
Study Purpose
Previous research on Care Transitions included only a pilot study of the intervention with
a small sample of Latina/o participants. This study assessed the impact of Care Transitions
among a larger sample of white non-Latina/o, Latina/o, and Asian participants representative of
the community where the study was located. This study aimed to assess the impact of the Care
Transitions intervention on caregiver burden and depression among a general population of
caregivers of older adults with brain injuries. The research questions included: 1) What is the
difference between survivors of brain injuries’ baseline and 30-day depression, functional ability,
and quality of life (QOL) among those that received a Care Transitions intervention?, 2)What is
the difference between hospital readmissions among survivors of brain injuries that received
Care Transitions and a services-as-usual control group?, 3) What is the difference between
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caregivers’ baseline and 30-day depression and caregiver burden among those that received Care
Transitions?
Methods
Design
The California State University Channel Islands Institutional Review Board approved this
study, which used a quasi-experimental pre-posttest design. The Care Transitions intervention
was delivered in person for 90-days starting once the brain injury survivor was home posthospital discharge. Surveys were completed at the beginning of the intervention, and 30-days
later after the most intensive part of the intervention. The intervention includes weekly home
visits for the initial 30-days, and typically bi-weekly home visits for the remaining 60-days of the
intervention.
Participants and Setting
Study participants were recruited at an adult level II trauma center (TC) in a rural area on
the west coast of the United States, between April 2017 and October 2018. The local population
was majority Latina/o and a common occupation was farm work, which is generally a low-paid
profession with minimal healthcare benefits. The TC coordinator identified eligible participants,
and made appropriate referrals to Care Transitions coaches who visited the brain injury survivor
in the hospital (for the initial visit) to inform them about the intervention. Participant inclusion
eligibility criteria were as follows: 1) the participants who had a brain injury must have had a
mild, moderate, or severe brain injury, 2) a planned transition from hospital to home, 3) the
ability to provide consent, 4) the ability to complete pre- and post-surveys, and 5) the ability to
speak English and/or Spanish. Those who participated as a caregiver must be: 1) family members
of the patient and 2) had the ability to speak English and/or Spanish. Participants who were in
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transition from the hospital to another institution were excluded from the study. Participation was
voluntary. All participants provided written consent and chose whether to receive the Care
Transitions intervention or not. Those that chose not to receive Care Transitions were placed in
the services- as-usual control group. The only outcome measured for the services-as-usual
control group was hospital readmission.
Intervention and Fidelity Procedures
The Care Transitions intervention (CTI) was a 90-day family-focused, home visitation,
coaching intervention. The original design of the intervention included only one initial home
visit post-hospital discharge with weekly phone calls after the initial visit for 90 days. Care
Transitions was adapted due to a pilot study conducted on Latinas/os with brain injury
demonstrating improved impact in an intervention group that received all home visits, compared
to a control group that received only telephone calls (Coleman, 2020; Linton & Kim, 2018).
Since Latinx are about half of the population where the study was conducted, Care Transitions
was adapted to meet their unique cultural and language needs by offering services in English and
Spanish, acknowledging bicultural and acculturation needs, and spending more time on personal
connections and building rapport (see more in Linton & Zepeda, 2019). All patients and their
family caregivers received one hospital visit and five home visits from a Care Transitions coach
and community resources. This coach was certified as a Brain Injury Specialist. Coaches were
also bicultural (embrace and understood both traditional American values and traditional
Hispanic values). They were also bilingual, to address the unique needs of a large Hispanic
population in the study location, matching previous research that has found the effectiveness of
these attributes in care transitions interventions for Latinas/so/Hispanics with brain injuries
(Linton & Kim, 2018). During the hospital visit, the coach informed the participant about the
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study, the intervention, and obtained written consent from the participants if they chose to
participate. If the patient had any needs during the hospital visit, such as referrals, then the
Transitions Coach provided that information. If the patient was hospitalized or in a rehabilitation
facility for an extended period of time, the Transitions Coach would call to check in with the
family on a weekly basis, until the patient was discharged.
The hospital medical professionals informed Care Transitions staff when the participants
were ready for discharge. The coach called the participants within 72 hours to schedule an initial
home visit within the first week of hospital discharge. The initial home visit included completion
of the pre-survey (described under Measures), review of needs and goals for the patient and
caregiver, and medication reconciliation for the patient. The medication review included
collecting all medication and current prescriptions in the home. A pharmacist reviewed the list
and provided a response about whether or not there were any potential medical conflicts.
Five in-person visits were made with the patient and caregiver during the 90-day period
following the initial home visit. Common patient needs included: goal setting, goal prioritizing,
stable housing, skills on gaining independence, caregiver respite, motivation, and encouragement
(as reported in Linton & Zepeda, 2019). In-person visits addressed the following topics: 1) brain
injury education, 2) referrals for community resources, 3) help applying for resources and
scheduling medical appointments, 4) addressing basic needs, 5) goal setting, 6) assisting in
healthcare provider communication, and 7) medication reconciliation. Coaches would commonly
provide patients with homework to practice skills to gain independence. They would build
rapport with patients through hands-on creative activities, such as art, taking walks, or playing
sports. It was through these creative rapport-building activities that coaches would learn what
motivated their patients. Motivation was key in supporting patients in goal setting. Additional
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phone contacts varied based on the patient’s needs and desires. The initial 30 days of the
intervention was the most intense with weekly home visits, while the following 60 days included
primarily one home visit and phone call check-ins. After the 90-day intervention period, the
patient and caregiver were transitioned to ongoing support services, such as support groups,
workshops, and social activities.
A random sample of case notes (10%) from home visits were reviewed to assess
feasibility, acceptability, and fidelity of the intervention; no issues were found. Certification for
Brain Injury Specialists required fulfillment of a 12-hour course covering cognition, guidelines
for interacting and building rapport, brain injury and behavior, medical complications, selfmedication management, and families coping with brain injury. Three coaches met weekly to
“staff” their caseloads with a supervisor and peers. Potential confounding variables were
collected, such as comorbidities, receipt of formal psychological therapy, and attendance at
support groups. The authors assessed the relationships between these potential confounding
variables and the outcomes. No significant relationships were found.
Study Outcomes and Measures
Self-Report Surveys
Pre-surveys were administered within one-week of arriving home and post-surveys were
administered 30 days after the participants arrived home. Self-reported surveys were completed
online or using a hard copy (depending on participant preference)and included demographic
questions as well as the nine-item depression scale: Personal Health Questionaire-9 (PHQ-9;
Kroenke, Spitzer, & Williams, 2002) for all participants in the intervention group including TBI
survivors and caregivers. Depression was defined as feelings of sadness, hopelessness, and a loss
of interest in previously enjoyed activities (American Psychiatric Association, 2013). The PHQ-9
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has been assessed for validity and reliability among people with brain injuries (Fann et al., 2005;
Perrin et al., 2013; α = .86-.90). Face and construct validity were determined by comparing the
PHQ-9 to other common depression scales (Fann et al., 2005). One item on the scale asked:
“Over the past two weeks, how often have you been bothered by any of the following problems?
Little or no interest in doing things” with options including: not at all, several days, more than
half the days, and nearly every day. All items were added to obtain a sum of the items for a total
score on the PHQ-9 (potential score Range = 0 - 29). Higher scores indicated more depression.
The brain injury survivors in the intervention group were also asked the following: (1) one item
from the Functional Independence Measure (How would you describe your overall level of
functioning- physical, mental, emotional, or social from completely independent to totally
dependent?), and (2) one item on quality of life (How do you rate your overall quality of life
from very poor to very good?).
The caregivers’ surveys also measured caregiver burden. Caregiver burden was defined
as the individual’s perception of problems or change in their own well-being due to their role as
a caregiver (Thornton & Travis, 2003). Four items from the Modified Caregiver Strain Index,
which have demonstrated validity and internal and test-test reliability were used in the caregiver
survey (potential Range of scores = 0 – 8; Thornton & Travis, 2003). One example item was: “I
feel completely overwhelmed.” Response options included: Yes, on a regular basis; yes,
sometimes, and no. Higher scores indicated more caregiver burden.
Hospital Readmission Data
The TC provided data on the all-cause 30-day brain-injury related hospital readmission
data among all brain injury survivor participants. No other demographic data was provided for
the control group participants.
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Data Analysis
To achieve an adequate power of 0.80 to test the hypothesis using a paired samples t-test,
a sample size of 25 was calculated based on Cohen’s d of 0.6 and power at .80 (analysis
conducted using G*Power). Paired samples t-tests were used to test the differences between selfreported pre- and post-survey scores on depression, functional ability, QOL (measured by one
item: How satisfied are you with your overall quality of life?; response options: very satisfied,
satisfied, neutral, unsatisfied, very unsatisfied), and caregiver burden. Analyses were conducted
in IBM SPSS 18. The significance level for hypothesis testing was 𝛼 = .05. The TC’s 30-day
readmission data was used to compare the frequency of readmission between the intervention
and control group.
Results
The total number of potential participants (identified as having a brain injury at the
participating hospital) was 256; all were examined for eligibility, and a total of 120 were
confirmed eligible based on eligibility criteria. A total of 50 participants consented to participate
in the study, all of whom had complete hospital readmission data. Twenty-two brain injury
survivors and 20 of their corresponding caregivers received Care Transitions and completed pre
and post-survey data. Twenty-seven brain injury survivors did not complete the intervention or
the post-survey. Caregiver data was not complete for two of the caregivers of patients in the
study. The other 27 participants were placed in the services-as-usual control group. Descriptions
of the brain injury survivors and caregivers are in Tables 1 and 2. Brain injury survivors had an
average age of 48 (SD = 17.61). The average age of caregivers was 65 (SD = 15.76).
Table 1.
Description of the brain injury survivors (N = 22)
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Variable

M

SD

Frequency

Percentage

14
8

63.6
36.4

11
9
1
1

50.0
40.9
4.54
4.54

10
5
4
3

45.45
22.72
18.18
13.63

5
4
4
3
2
1
3

22.72
18.18
18.18
13.63
9.09
4.54
13.63

18
2
2

81.81
9.09
9.09

12
5
2
3

59.09
22.72
9.09
13.63

Gender
Male
Female
Race/Ethnicity
Latina/o, Hispanic
Non-Hispanic White
Asian
Native Hawaiian/Pacific Islander
Insurance
Medicaid (MediCal)
Private
No Insurance
Medicare
Cause of the Brain Injury
Pedestrian/Biker hit by a vehicle
Car Collision
Fall
Stroke
Attacked
Loss of Consciousness
Unknown
Employment Status
Not Employed
Employed full time
Employed part time
Injury Impact on Employment
Lost job due to injury
Has not impacted job
Impacted hours can work
Impacted ability to perform duties at job
Table 2.
Description of the caregivers (N = 20)

Gender
Female
Male
Race/Ethnicity

M

SD

Frequency

%

15
5

75
5

12
Latina/o/Hispanic
Non-Hispanic White
Asian
Primary Language
English
Spanish
Tagalog

8
11
1

40
55
5

14
5
1

70
25
5

There were statistically significant improvements in depression and functional ability
between pre- and post-survey scores among Care Transitions participants (Table 3). Care
transitions’ participants experienced lower brain-injury related hospital readmissions than the
control group (0% Care Transitions group compared to 7% services-as-usual control group).
There were statistically significant improvements in self-reported depression and caregiver
burden among the caregivers (Table 4).
Table 3.
Differences between Baseline and 30-day Self-Report Survey Results among Care Transitions
Participants (N = 22)
Variable

Baseline
M(SD)
17.94 (6.51)

Depression
Score (Higher
score = More
Depression)
Functional
2.95 (0.94)
Ability
(Higher score
= More
Dependence)
Quality of
3.50(0.89)
Life
Note. * = p = < .05

30-day M(SD)

t

p

14.11 (5.01)

2.81

.01*

2.35 (1.13)

2.69

.01*

3.85(0.58)

-1.92

.06

Table 4.
Comparisons of paired mean caregiver depression and burden before and after the Care
Transitions Intervention (N = 20)
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Depression
Burden
* = p < .05

Baseline
M(SD)
14.20(5.09)
12.65(4.49)

30-Day
M(SD)
11.75(1.82)
10.00(3.22)

t

p

2.62
3.00

.017*
.007*

Discussion
This study found that Care Transitions intervention demonstrates promise in improving
depression, caregiver burden, and functional ability among brain injury survivors and their
caregivers. The 30-day hospital readmission rate was 7% lower among brain injury survivors that
received Care Transitions compared to a services-as-usual control group, indicating cost and
time savings for those that received the Care Transitions intervention. Care Transitions’
interventions have implications for hospital social workers, who often hold critical roles in
discharge planning. Previous research has shown that patients desired hospital social workers to
spend more time with them post-discharge when questions arose (Linton et al., 2015). Social
workers should conduct home visits with patients post-hospital discharge to prevent hospital
readmissions. Advocacy is needed to ensure that post-hospital social work services are covered
by insurance as insurance typically covers one post-hospital phone call only (see more discussion
in Linton et al., 2015).
It should be noted that half of brain injury survivors self-identified as Latina/o/Hispanic
reflecting the surrounding population. Latinx brain injury survivors are more likely to experience
depression symptoms than white non-Latinx (Bombardier, Hoekstra, Dikmen, & Fann, 2016).
Latinx survivors reported statistically significantly higher levels of depression over time (Linton
& Kim 2018). One study found that one in two Latinx survivors and one in eight white nonLatinx experienced depression (Fei et al, 2016). Functional ability is associated with depression
(Ottenbacher et al., 2001). Care Transitions may have the opportunity to close gaps in disparities
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experienced among Latina/o/Hispanic brain injury survivors and their caregivers (Hsia et al.,
2018). Since family and personal relationships are so important to Latina/o populations, the Care
Transitions’ intervention embraces these characteristics by supporting the whole family and
conducting face-to-face home visits to develop personal relationships with the family members
over time.
Family caregivers are critical in meeting the needs of patients, but their own health needs
are often overshadowed by the intense needs of the patient. Family-centered care is a field in
healthcare that fully acknowledges the family caregivers’ need as well as the patients’ needs
(Goldfarb, Bibas, Bartlett, Jones, & Khan, 2017). Recommendations based on family-centered
care include communicating with family members, family presence during medical
recommendations, providing support for the family, and addressing environmental needs of the
family (Davidson et al., 2017). The family-centered care philosophy also recognizes the
interdependence between the health of the patient and caregiver (Linton, 2020). Care Transitions
interventions need to embrace the patient and caregiver equally as both have unique needs
(Linton et al., 2015). Future research on Care Transitions interventions should assess the impact
of the intervention on the caregivers of various health conditions.
Our study included limitations, such as limited sample size, inclusion of people with mild
to severe brain injury, and attrition. The sample size was small, yet appropriate to gain pilot data.
Another weakness of our study is the lack of a control group for depression and caregiver
burden. Given that this is a new program and enrollment occurs while patients are still in the
hospital in the acute care setting, patients and families were often hesitant to enroll. This study
was conducted in partnership with a local nonprofit, thus the decision to include people with
mild to severe brain injuries arose from the nonprofit’s promise to serve people with all types of
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brain injuries. The general brain injury recovery information and local resources needed during
the hospital-to-home transition are similar for both people with mild and more severe forms of
brain injury. For example, people with brain injuries and their families need to know about
rehabilitation services (i.e., physical therapy and occupational therapy), mental health services,
and home health care, regardless of the severity of their injury. Specific needs differ not only by
brain injury severity, but also by familial resources and cultural needs. Care Transitions is a
flexible intervention in that each individual home visit can be customized to meet the unique
needs of the patient while maintaining an overall consistency in topics covered during the
intervention for each brain injury survivor and caregiver. Reasons for low sample size and/or
attrition included: missing or inaccurate contact information, patient misconception of a brain
injury, or refusing to participate in the program. It should be noted that since brain injury
survivors were recovering from their injury, the mere lack of outside influences may have
impacted their recovery as well. Most survivors were recovering in the comfort of their own
home during the initial 90-days post-hospitalization. The everyday stressors, such as work and
driving, that influence most people were not experienced among participants thus it may have
helped to improve their mental health leading to more positive outcomes. However, research also
shows that there is a direct correlation between the health of brain injury survivors and their
caregivers (Linton, 2020). Only the primary caregiver outcomes were measured in this study.
Many participants lived with other people who may have positively or negatively impacted their
outcomes. Another important potential confounding variableis socioeconomic status. Participants
with more economic and social resources may have had more help in recovery informally from
friends or formally from paid caregivers (Durish et al., 2018).
Conclusion
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Hospitals may consider developing care transitions interventions or partnering with local
organizations to conduct these interventions to improve discharge and adjustments made during
patients’ transition home. Care Transitions, the intervention provided in this study, aimed to meet
the needs of both patients and caregivers during their transitions from hospital-to-home. The
intervention has the potential to save patients and hospitals time and money due to lower hospital
readmissions. Given the small sample size and lack of control group for all outcome variables,
the results indicate that future research should be conducted to assess the efficacy of Care
Transitions on improving brain injury survivors’ and their caregivers’ depression, functional
ability, and caregiver burden as well as preventing brain injury-related hospital readmissions.
Future research should also assess the impact of gender on caregiving as well as those caregivers
that may be caring for young children and older adults. When larger sample sizes are available,
future research should also assess differential effects of the intervention on Latina/o/Hispanic
participants as well as other populations.
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