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Purpose/Objectives: To evaluate the contributions of patient and caregiver factors to
length of stay (LOS) and 30-day readmission status for recipients of allogeneic hemato-
poietic stem cell transplantation (HSCT).

Design: Secondary data analysis from a phase 2 clinical trial.
Setting: National Institutes of Health Clinical Center in Bethesda, Maryland.
Sample: 68 dyads (N = 136) comprised of patients receiving HSCT and their caregivers.

Methods: Multiple linear regression and logistic regression analyses were used to investi-
gate associations between caregiver and patient factors and outcomes.

Main Research Variables: Patients’ initial LOS, 30-day readmission, and demographic
and disease characteristics; caregiver demographic factors, health problems, psychologi-
cal distress, burden, and self-efficacy.

Findings: Twenty-five patients were readmitted within 30 days after hospital discharge fol-
lowing their initial hospitalization for HSCT. LOS was 34% longer for patients with infection
than patients without infection. Patients with grade 2 or greater acute graft-versus-host
disease (GVHD) stayed longer compared to patients with no or mild acute GVHD. Patients
who had nonspousal caregivers stayed longer than patients with spousal caregivers. Infec-
tion was significantly related to readmission.

Conclusions: Knowledge regarding factors associated with increased LOS and 30-day re-
admission can help nurses and transplantation team members anticipate the healthcare
needs of patients receiving HSCT, improve outcomes, and decrease the use of expensive
health services.

Implications for Nursing: Educating patients and caregivers on infection prevention is
critically important to reduce LOS and 30-day readmission after HSCT.

he annual number of allogeneic hematopoietic stem cell transplantation
(HSCT) recipients in the United States is steadily increasing. Multiple
myeloma and lymphoma are associated with 56% of all HSCTs, whereas
acute leukemia and myelodysplastic syndrome are the most common
indications for allogeneic HSCT (D’Souza & Zhu, 2016). HSCT has the
ability to cure a variety of diseases, but the procedure is associated with compli-
cations related to the donor type (autologous, related or unrelated allogeneic),
pretransplantation conditioning regimen (full- or reduced-intensity myeloabla-
tion), and the source of stem cells (bone marrow, peripheral blood cells, or
cord blood cells) (Rimkus, 2009). In the first 100 days after transplantation, the
patient can experience symptoms such as fatigue and diarrhea, as well as life-
threatening complications such as infection, graft-versus-host disease (GVHD),
and organ failure (Arnaout et al., 2014; Bevans, Mitchell, & Marden, 2008). The
number of complications, increased mortality risk, and altered immune function
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Predisposing factors

Age, diagnosis, disease stage, type
of conditioning regimen, comorbidity [—
index, infection, acute graft-versus-
host disease, psychological distress

Length of
Need factors g
> stay and
Performance status ..
readmission

Enabling factors

Age, gender, health problems, rela-
tionship to patient, caregiver burden,
self-efficacy, psychological distress

Note. Based on information from Anderson, 1995.

FIGURE 1. Patient and Caregiver Factors
for Healthcare Use

contribute to the complexity of the procedure and
care plan.

The success of HSCT depends on multiple factors,
including the quality of care that a patient receives
and the timely management of complications. There-
fore, transplantation centers often require a caregiver
to become involved with the HSCT recipient’s care
(Cooke, Grant, & Gemmill, 2012). Although “required,”
the caregiver’s involvement and role changes across
the HSCT trajectory. When the patient is an inpatient,
the caregiver’s participation may vary. The caregiver’s
role during the hospital stay includes psychologi-
cal support, advocacy, and building skills related to
medication administration, symptom management,
and problem identification (Beattie & Lebel, 2011). In
addition, the caregiver often has home-care duties to
attend to—including those at a secondary/temporary
residence close to the transplantation center—along
with providing care for other family members (Bevans
et al., 2008; Sabo, McLeod, & Couban, 2013). After dis-
charge, the caregiver assumes responsibility 24 hours
a day for symptom management in addition to monitor-
ing for problems and coordination of care.

The burden of caregiving for a family member re-
ceiving an allogeneic HSCT has been shown to take
a significant toll on the caregiver’s health (Beattie &
Lebel, 2011; Sabo et al., 2013). Physical issues include
fatigue, sleep disturbances, and sexual dysfunc-
tion, and psychological issues including emotional
distress, fear, and relationship difficulties (Aslan,
Sanisolu, Akyol, & Yetkin, 2009; Bevans & Sternberg,
2012; Fife, Monahan, Abonour, Wood, & Stump, 2009;
Poloméni, Lapusan, Bompoint, Rubio, & Mohty, 2016;
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Wilson, Eilers, Heermann, & Million, 2009). A study
by Poloméni et al. (2016) that explored the impact
of allogeneic HSCT on patients’ and close relatives’
quality of life (QOL) revealed caregiver concerns
regarding changes in marital and family dynamics
and disruptions in daily routine tasks. In the study,
caregivers showed worse overall results in their evalu-
ation of QOL than the patients (Poloméni et al., 2016).
The complexity and uncertainty associated with the
transplantation process increases the level of distress
for the patient and the caregiver (Wilson et al., 2009).
In a critical review, Beattie and Lebel (2011) found
female gender, elevated subjective burden, and higher
patient symptom burden to be predictors of distress
among caregivers. Caregivers often displayed distress
levels that were comparable to or even higher than
patients’ reported distress levels (Beattie & Lebel,
2011). A study by Bevans et al. (2016) indicated a
higher level of perceived stress, anxiety, and depres-
sion scores among the caregivers of patients receiv-
ing HSCT compared with controls matched for age,
gender, race, and ethnicity, illustrating the impact of
HSCT on a caregiver’s psychological health. Another
phenomenologic study (Sabo et al., 2013) suggested
that spouses of patients receiving HSCT are at risk for
adverse psychological effects, including distress and
secondary traumatic stress one year before and after
transplantation. Despite understanding the impact of
allogeneic HSCT on the caregiver, little research has
been done regarding the impact of the caregiver’s
experience on the patient.

Length of stay (LOS) and hospital readmission rates
are important proxies of patient acuity that lead to
increased hospitalization costs and patient and fam-
ily suffering (Bennett et al., 1995; Lee, Klar, Weeks, &
Antin, 2000). LOS and readmission risk are influenced
by patient factors, such as infection, unrelated donor
status, total body irradiation-based conditioning, and
GVHD status (Bejanyan et al., 2012; Faucher et al.,
2012; Prieto et al., 2002; Spring et al., 2015).

Caregiver factors may also play a role in prolonging
LOS and predisposing patients to unscheduled read-
missions. Existing research has focused on caregivers
of patients with cancer and the LOS of older adult
patients. For patients with cancer, marital status or
cohabitation with the caregiver, as well as continuity
of caregivers, may improve outcomes (Pruthi, Lentz,
Sand, Kouba, & Wallen, 2009). In the older adult pa-
tient population, high caregiver burden and percep-
tion of low self-competency prolong LOS (Wolff &
Kasper, 2004). Caregiver age, number of caregivers,
and geographic proximity of caregivers also contrib-
ute to prolonged LOS and hospital admission (Skin-
ner, Tennstedt, & Crawford, 1994). Few studies have
examined the influence of caregiver factors on the risk
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for readmission among patients receiving HSCT, with
conflicting findings. According to Spring et al. (2015),
having a child or nonrelative as a primary caregiver,
versus a spouse or significant other, increased the risk
of 30-day readmission. In contrast, Rauenzahn et al.
(2014) found no significant association between social
variables (e.g., caregiver relationship to the patient,
number of caregivers) and the readmission risk for
patients receiving HSCT.

Given the inadequacy of research investigating the
relationship between caregiver factors and LOS and
readmission, the current study was conducted to
examine the impact of caregiver factors on these out-
comes. The Model of Health Care Utilization, proposed
by Andersen (1995), guided this study. According to
the model, three components contribute to the use
of health care: (a) predisposing factors (biologic and
demographic factors), (b) enabling factors (community
and caregiver support), and (c) need factors (func-
tional status of the patient). The adapted model is pre-
sented in Figure 1. The objectives of the current study
were to evaluate the contributions of caregiver factors
to the LOS of patients receiving allogeneic HSCT while
controlling for patient factors, and evaluate the con-
tributions of caregiver factors to readmission status
of patients receiving allogeneic HSCT within the first
30 days of discharge, controlling for patient factors.

Methods

Data from a phase 2 clinical trial were used to ex-
amine the predictors of LOS and 30-day readmission
following allogeneic HSCT (Bevans et al., 2014). The
study used a prospective repeated design to test the
efficacy of a problem-solving education intervention
in caregivers of allogeneic HSCT recipients. The study
was approved by the Institutional Review Board of
the National Heart, Lung and Blood Institute. Data
on HSCT recipients and caregivers were collected at
three time points: pretransplantation, at the time of
initial discharge from the inpatient setting (post-trans-
plantation), and six weeks after initial discharge from
the inpatient setting (Bevans et al., 2014). In the cur-
rent analysis, pre-HSCT data were used to predict the
LOS, and data collected at the time of initial discharge
were used to predict the 30-day readmission status.

Participants

A sample of 68 dyads (N = 136) from a total of 151
patients and caregivers were included in this analysis
(see Figure 2). Demographic information was described
previously (Bevans et al., 2014). The primary caregiver
for each patient was identified and self-reported at
least six hours of support activities per day for the
HSCT recipient. During the outpatient phase, HSCT
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recipients and their caregivers were required to find
housing located within a one-hour commute of the
transplantation center to facilitate attending clinic
appointments an average of two times per week. Ad-
ditional inclusion criteria for patients were (a) being
a first-time allogeneic HSCT recipient, (b) being aged
18 years or older, (c) being able to provide informed
consent, (d) being able to read and speak English, and
(e) having an adult caregiver who was willing to par-
ticipate in the study. All patients and caregivers gave
informed written consent to participate in the study.

FIGURE 2. Study Enroliment and Attrition

Screened (N = 330)
¢ Patients (n = 147)
e Caregivers (n = 183)

Not eligible (n = 80)
¢ Patients (n = 43)
| < Caregivers (n = 37)
| Declined (n = 55)

¢ Patients (n = 22)

¢ Caregivers (n = 33)

Y
Enrolled (N = 195)
* Patients (n = 82)
e Caregivers (n = 113)

Off study (n = 5)
¢ Patients (n = 3)
¢ Caregivers (n = 2)

Y

Y
Pretransplant survey (N = 190)
¢ Patients (n = 79)

e Caregivers (n =111)

Patient death, no caregiver, or

_| transplantation canceled (n = 39)
¢ Patients (n = 11)

e Caregivers (n = 28)

Y
LOS and readmission (N = 151)
¢ Patients (n = 68)

* Caregivers (n = 83)

_| Not a primary caregiver (n = 15)
* Caregivers (n = 15)

A
Included in analysis (N = 136)
* Patients (n = 68)

e Caregivers (n = 68)

LOS—length of stay
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Measures

Initial LOS and 30-day readmission were collected
from the electronic health record (EHR). LOS was
defined as the number of overnight stays from the
day of transplantation (day 0) until discharge from
the hospital. Readmission was defined as admission
to the hospital within 30 days of the patient being
discharged from initial hospitalization.

Patient demographic and disease characteristics
were conceptualized as predisposing factors and
were collected from the EHR. These factors included
age, diagnosis, disease stage, type of conditioning (re-
duced intensity or myeloablative), comorbidity index,
acute GVHD grade, and infection status. Performance
status of the patient at the time of transplantation was
considered a “need” factor in the analyses. Caregiver
characteristics were conceptualized as “enabling”
factors and included demographics (age, gender, re-
lationship to patient), health problems, psychological
distress, caregiver burden, and self-efficacy. The care-
giver factors and the self-report measures (patient

TABLE 1. Transplantation Recipient Characteristics
(N =68)

Characteristic X SD
Age (years) 45.9 14.5
Length of stay (days) 24.9 19
Characteristic n
Gender

Male 41
Race

White 46

African American 9

Other? 13
Marital status

Married 46
Primary disease

Lymphoma/multiple myeloma 31

Leukemia 17

Non-malignant disease® 20
Disease stage

Complete response/partial response 26

Stable 15

Progressive disease/severe disease 27
HCT-CI

Low 6

Intermediate 22

High 40
Performance status

Fully active 25

Restricted activity 43

aQther races included Hispanic, Asian, American Indian, and
Native Hawaiian.

® Nonmalignant diseases included aplastic anemia, sickle
cell disease, and chronic granulomatous disease.
HCT-Cl—Hematopoietic Cell Transplantation-Comorbidity
Index
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and caregiver) were collected during the study visit
using hard copy questionnaires.

The Brief Symptom Inventory (BSI-18), an 18-item
self-report measure of psychological functioning,
was used (Derogatis, 1993). Respondents rated each
item on a five-point Likert-type scale, ranging from
0 (never) to 4 (extremely) based on the degree to
which they were bothered during the previous seven
days. Higher scores indicate a higher level of distress
(range = 0-90). The scale had strong internal consis-
tency, with a Cronbach alpha of 0.89 (Zabora, Brint-
zenhofeSzoc, Curbow, Hooker, & Piantadosi, 2001). In
the current sample, the internal consistency for the
total score was 0.88 for caregivers.

In addition, the Caregiver Reaction Assessment
(CRA) scale was used to assess caregiver burden
(Given et al., 1992). The CRA is a well-established
scale with 24 items scored on a five-point Likert-type
scale. Domains are caregiver self-esteem, family sup-
port, finances, schedule, and health. Scores range
from 1 (strongly disagree) to 5 (strongly agree), with
higher total CRA scores representing more burden.
Construct validity has been supported through cor-
relations with the Center for Epidemiologic Studies
Depression Scale and the Activities of Daily Living
Dependency Scale. The internal consistency in this
study sample was 0.67.

The Cancer Self-Efficacy Scale-Transplant (CASE-T),
a 17-item self-report measure, was used to assess
self-efficacy (Lewis et al., 2008). The CASE-T de-
termines a person’s confidence in managing the
impact of the stem cell transplantation. The family
caregiver-specific scale used statements such as, “I
am confident that I can call on my inner strengths to
pull myself through my family member’s transplant,”
to measure caregiver self-efficacy. Responses range
from 0 (not at all confident) to 10 (very confident).
Higher scores (range = 0-170) represent a higher
level of self-efficacy. The internal consistency reli-
ability for the total CASE scale was 0.97 (Lewis et al.,
2008), and the internal consistency of this sample for
caregivers was (0.96.

Data Analysis

Exploratory data analyses were conducted to screen
the data for outliers and missing values. Tests of as-
sumptions for univariate and multivariate normality
were conducted. Descriptive statistics were used for
demographic characteristics (patients and caregivers),
clinical characteristics, and LOS and 30-day readmis-
sion. Multiple linear regression analysis was used to
examine the association between caregiver factors
and LOS, and multiple logistic regression analysis
was applied to investigate the association between
caregiver factors and 30-day readmission. Because the
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distribution of LOS was skewed, it was log transformed
to meet the assumptions of linear regression. Initial
bivariate linear regression analyses were conducted to
evaluate the contributions of individual predictors of
LOS, and parallel logistic regression analyses were con-
ducted to evaluate the contributions of the individual
predictors to 30-day readmission. Pre-HSCT recipient
and caregiver factors with p < 0.2 were entered, and
variables that did not predict the outcome with this
criterion were not retained for subsequent models. The
most parsimonious models based on this hierarchical
procedure are outlined in the results section. Data were
analyzed with SPSS®, version 23.0.

Results

A total of 68 patient—caregiver dyads were included
in the final analysis. Demographic and clinical data
for HSCT recipients are presented in Table 1. Table
2 shows the demographic characteristics of primary
caregivers.

Initial Hospitalization Length of Stay

When controlling for patient’s age and caregiver
relationship, infection status and acute GVHD status
were significantly associated with LOS (see Table 3).
LOS was 34% longer for patients with infection than
patients without infection (p = 0.004). Compared to
patients with no or mild acute GVHD, patients with
grade 2 or greater acute GVHD stayed 58% longer
(p < 0.001). When controlling for patient factors and
adding caregiver psychological distress, the only
caregiver factor that predicted the LOS was caregiver
relationship to the patient. Patients who had non-
spousal caregivers stayed 23% longer than patients
with a spousal caregiver (p = 0.04).

30-Day Readmission

Twenty-five (37%) of the patients were readmitted
within 30 days of hospital discharge. Pre-HSCT fac-
tors were used to predict the readmission status,
except for caregiver burden; discharge CRA scores
for burden were included. No significant difference
was noted in the BSI-18 (patient and caregiver) or
CASE-T scores from pre-HSCT to discharge (Bevans
et al., 2014). However, a significant difference was
noted between caregiver burden scores from before
transplantation to after discharge.

Logistic regression analysis was performed to as-
sess the impact of patient and caregiver factors on
the likelihood of an HSCT recipient’s readmission to
the hospital (see Table 4). Caregiver factors did not
affect readmission status. In multivariate analysis,
documented infection status predicted 30-day readmis-
sion after controlling for patient and caregiver factors.
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Patients with infection were 16.8 times more likely to
be readmitted to the hospital than those without infec-
tion (p < 0.001).

Infection Status

Because infection was found to be a significant pre-
dictor for both outcomes, additional descriptive analy-
ses were performed (see Table 5). Infection status was
measured by Common Toxicity Criteria for Adverse
Events, as evidenced by the presence of one or more
infections or the presence of febrile neutropenia (FN)
during initial hospitalization, following discharge, and
through readmission within 30 days. During the initial
LOS, 29% of patients had FN, 15% had central venous
catheter-related bacterial infection, and 32% had

TABLE 2. Primary Caregiver Characteristics (N = 68)

Characteristic X SD
Age (years) 51.2 12.1
Caregiver burden 21 0.48
Self-efficacy 145.8 21.1
Psychological distress 8.2 6.6
Characteristic n
Gender

Female 50
Race

White 49

African American 10

Others? 9
Employment status

Full-time 22

Part-time 7

Not working 7

No response 32
Education

High school 14

Some college 24

Undergraduate/graduate 30
Relationship to patient

Spouse or partner 37

Nonspouse 31

e Parent 16

* Sibling 8

e Child 2

e Aunt or uncle 1

* Friend 4
Chronic health problems

None 29

One or more 39

aQther races included Hispanic, Asian, American Indian, and
Native Hawaiian.

Note. Caregiver burden was measured by the Caregiver
Reaction Assessment scale, with higher mean scores (1-5)
representing higher burden. Self-efficacy was measured
by the Cancer Self-Efficacy Scale-Transplant, with higher
scores (0-170) representing a higher level of self-efficacy.
Psychological distress was measured by the Brief Symptom
Inventory, with higher scores (0-90) indicating a higher level
of distress.
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non-catheter-related bacterial infec-

TABLE 4. Patient Risk Factors for Readmission: Logistic Regression

tion. Among the patients who were
readmitted within 30 days of initial

Analysis (N = 68)

hospital stay, FN was present in

16% of patients. Fifteen percent of
patients had non—catheter-related
bacterial infections, whereas 9%
had central venous catheter-related

Characteristic B SE Exp b 95% CI p
Age (years) -0.024 0.024 0.98 [0.93, 1.02] 0.32
Disease risk status 0.72 0.95 2.04 [0.33,12.81] 0.44
Infection (yes) 2.82 0.79 16.8 [3.55, 79.6] <0.001
GVHD (grade > 2) -0.18 1.03 2.4 [0.11, 6.23] 0.86

bacterial infections. The primary sites
of non—catheter-related infections
were the stool, sinuses, and lung.

standard error

Discussion

This study is one of the first to examine the influ-
ence of informal caregiver characteristics on hospital-
ization for HSCT recipients. First, the findings of this
study suggested an association between caregiver
relationship and HSCT recipient’s LOS, indicating a
shorter LOS for patients with spousal caregivers. This
finding corroborates previous research that examined
the impact of marital status on patient outcomes
(Kelly, Sharp, Dwane, Kelleher, & Comber, 2012; Pruthi
et al., 2009). Kelly et al. (2012) examined the factors
associated with LOS in patients undergoing colorectal
resection and found a shorter LOS among married
patients. The investigators pointed out how a lack of
social support among unmarried patients may be a
contributing factor. Although, in a sample of patients
with acute leukemia, social problems accounted for
only 2% of avoidable hospital readmissions (El-Jawahri
et al., 2016), the impact during initial hospitalization
is unknown. Factors associated with a partnered re-
lationship, including the postdischarge environment
and a shared sense of life’s meaning and purpose,
should be explored.

None of the caregiver factors in the current study
were significantly associated with 30-day readmis-
sion. This finding is consistent with Rauenzahn et
al. (2014), where the number of caregivers and the
type of caregiver (e.g., spouse) were not significantly
related to readmission in a multivariate model. Al-
though the caregiver is instrumental in the patient’s

TABLE 3. Multivariate Regression Analysis for Factors Predicting Length

Cl—confidence interval; Exp b—exponential; GVHD—graft-versus-host disease; SE—

discharge planning and outpatient care, the post-
HSCT complications are often numerous and a strong
predictor of hospital readmission.

The authors’ finding of prolonged LOS among
patients with acute GVHD support results from two
previous studies (Liu et al., 2011; Prieto et al., 2002).
Those studies showed a significant association be-
tween acute GVHD (grades 1-4) and increased LOS
among HSCT recipients. In addition, the findings from
the current study revealed a longer LOS for those with
infection that is consistent with findings from previous
research among allogeneic HSCT recipients (Liu et al.,
2011; Menzin et al., 2011; Poutsiaka et al., 2007). A sig-
nificantly increased LOS was noted in Liu et al. (2011)
for HSCT recipients with bloodstream infections (BSI).
Poutsiaka et al. (2007) evaluated the relationship be-
tween BSI and LOS and mortality. The median LOS for
HSCT recipients who did not develop BSI was 19 days,
compared to 25 days for patients who did develop BSI.
Menzin et al. (2011) compared the impact of invasive
fungal infections in high-risk patients across many
conditions and concluded that fungal infections have a
major impact on a transplantation recipient’s LOS and
mortality. Despite the advancements in the manage-
ment of HSCT recipients, infection remains as a major
complication. Using new immunosuppressive therapies
and prophylactic antibiotic/antifungal treatments
may reduce the risk of infection (Kim, Baek, & Min,
2012). However, adherence to the treatment plan and
management of side effects are an essential aspect of
the caregiver’s role. Using strategies and guidelines as
ways to prevent infection, such as
early identification and effective
management of infectious com-

of Stay TS .
plications, can help caregivers
Factor B SE T 95% Cl P improve patient outcomes and
Patient factors reduce morbidity and mortality.
Age (years) -0.19 0413 -1.44 [-0.46, 0.74] 0.16 In the current study, presence
Infection (yes) 1142 381 299  [3.79,19.03] 0.004  (f infection was significantly
GVHD (grade > 2) 30.72 6.44 4.76 [17.84,43.59] <0.001 lated to 30-d dmissi
Caregiver factors re '::l ed to su-day re.3a mission,
Relationship (nonspousal)  7.84 3.85 2.04 [0.15,15.54] 0.04 which supports previous reports.

Cl—confidence interval; GVHD—graft-versus-host disease; SE—standard error
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Bejanyan et al. (2012) listed in-
fection as a major risk factor for
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30-day readmission after controlling for a patient’s
demographic, disease, and transplantation charac-
teristics. A study conducted by Spring et al. (2015)
also documented that infection during hospitaliza-
tion was a significant predictor of readmission at 30
days and 100 days. Rauenzahn et al. (2014) examined
the predictors and impact of 30-day readmission on
patient outcomes and healthcare costs. In that study,
documented infection during index hospitalization
affected the 30-day risk of readmission. Thirty-day
readmission was, in turn, significantly associated with
100-day readmission and increased healthcare costs.

Several factors could be involved in these findings.
Allogeneic HSCT recipients are at higher risk for com-
plications, such as infection, organ failure, and GVHD,
than those undergoing autologous transplantation
(Grant, Cooke, Bhatia, & Forman, 2005). Many
caregivers report being ill-prepared for the complex
and extended role of a transplantation caregiver
(Metoyer, 2013).

Limitations

This study had several limitations. The study had
a relatively small sample size and the primary study
enrolled only allogeneic HSCT recipients and their
caregivers. In addition, the primary study included an
intervention, which might have influenced outcome
variables; therefore, only baseline data from patients
and caregivers (preintervention) were used.

Implications for Nursing Practice
and Research

Understanding the contribution of the patients’
clinical factors as well as the caregivers’ factors to
major outcomes, such as LOS and readmission, is
critical. Family caregivers are assuming greater re-
sponsibility to ensure quality care is delivered and
maintained. The findings from this study suggest
that, when a nonspousal caregiver is identified for a

TABLE 5. Infections, Length of Stay, and Patient Readmissions

by Infection Type (N = 68)

Knowledge Translation

* Recipients of hematopoietic stem cell transplantation
(HSCT) with a partnered caregiver may experience a
shorter initial hospital length of stay.

A critical role of a HSCT caregiver is the surveillance and
management of side effects, particularly those related to
infectious complications.

Standardizing education, training, and resources for pa-
tients and their caregivers regarding post-transplantation
care and self-care practices is a priority to ensure quality
patient outcomes.

patient preparing to undergo HSCT, a more in-depth
assessment may be needed to understand the rela-
tionship and its potential impact on the discharge
environment. In addition, how nurses provide edu-
cation and evaluate the knowledge and skill of an
HSCT recipient and caregiver is critical (Cooke et al.,
2012). Establishing a standardized approach to the
education of HSCT recipients and their caregivers
from a dyadic perspective may create a shared
understanding of the expectations associated with
quality outcomes.

Future research can attempt to replicate the find-
ings from this study in other HSCT recipients and
caregivers. Although prospective data collection is
optimal, databases from other sources with more
heterogeneity in the HSCT populations could be ex-
plored. Future studies should include socioeconomic
factors (e.g., education, insurance, caregiver employ-
ment, social support) that may influence readmission
status. Specific attention to the differences between
partnered and nonpartnered (e.g., parent, friend) re-
lationships and how those differences affect patient
outcomes would be valuable.

For HSCT recipients, 100 days post-transplan-
tation is an important marker. During this period,
both caregivers and patients are expected to as-
sume the responsibility of managing the
physical and psychological consequences of
transplantation. The 30-day readmission vari-

Length of Stay

Readmissions

able was used in the current study because
of its relevance as a quality-of-care indicator

Infection n

after discharge from an index hospitalization.

Febrile neutropenia 20
Catheter-related infections

Bacterial 10
Non-catheter-related infections

Bacterial 2

Fungal

Viral

Parasite

Viral or bacterial

WP WOWERELDN

4

o

MR ARO

Exploring the influence of caregiver factors on
100-day readmission rates could reveal a pos-
sible association between caregiver factors
and the readmission risk.

Conclusion

This study contributes to the knowledge
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of the factors that may be associated with
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increased LOS and 30-day readmission rates. With
this knowledge, nurses and transplantation team
members can better anticipate the needs of HSCT
recipients, which may lead to an improvement in
healthcare outcomes and decrease the use of expen-
sive health services.

The authors gratefully acknowledge Stephen Klagholz, BS,
Li Yang, MS, Deborah Kolakowski, DNF, RN, and Sue Johnson,
BSN, for their invaluable support of this work and analysis.
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