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Abstract

PURPOSE—A full-time 24/7 caregiver is required for 100 days or longer following an
allogeneic blood or marrow transplant during which time caregivers have multiple demands.
Although distress in caregivers is documented, generalization is limited by small sample sizes,
restricted range of assessments, and lack of information as to which caregivers may be more
vulnerable to distress. The purpose of this study was to describe the peri-transplant psychological
status of a sample of caregivers of allogeneic transplant patients.

METHODS—We assessed caregiver mood, stress, burden, and sleep using valid self-report
measures in 109 caregivers of allogeneic transplant patients prior to stem cell transplantation.
Caregivers’ scores were compared to norms or established cut-off scores for behavioral measures.
Additionally, demographic characteristics such as age and sex were tested as predictors of distress.

RESULTS—Caregivers showed significant levels of anxiety, stress, intrusion and avoidance
behaviors, and poor sleep at the start of transplant compared to established norms. Younger
caregivers were more distressed than older caregivers. There were no differences in levels of
distress between male and female caregivers.

CONCLUSION—The peri-transplant period is a time of heightened anxiety and distress for
caregivers of allogeneic transplant patients. This study indicates that caregivers would benefit
from support programs in the peri-transplant period. Recommendations for types of support that
may be helpful to caregivers are provided but additional research is needed to validate that these
programs would help caregivers providing care to patients receiving an allogeneic transplant in the
peri-transplant period.
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Allogeneic stem cell transplantation is a common form of treatment for many types of blood
cancers and requires active caregiver involvement for 100 days or longer [1]. The stress of
caregiving starts before transplantation when families are preparing for the adversities of the
transplant process. Caregivers are often involved in patients’ treatment prior to
transplantation since most caregivers are patients’ immediate family members. As the start
of transplant nears, the realities of the decision to proceed to transplant and associated risks
for morbidity and mortality become increasingly concrete to the patient and caregiver.
Although there is potential for significant improvement in the patients’ disease status
following transplant, there remains a high level of risk with the transplant procedure.
Understanding caregiver adjustment to these peri-transplant stressors is important to identify
support needs and develop interventions to help caregivers meet the caregiving challenge.

Caregivers of cancer patients face considerable risk regarding their own well-being. The
burden of caregiving can have a significant impact on emotional, physical and social
functioning [2-7], as well as immune and neuroendocrine processes [8, 9]. The patient and
caregiver are closely connected in their experiences of dealing with the cancer; patient
physical and psychological well-being is related to caregiver emotional and psychological
well-being [10, 11]. From a systems perspective, this relationship would be bidirectional.
Thus, caring for the caregiver is important for the health of the caregiver as well as the
health of the patient.

Despite the critical role of caregivers, only limited research has focused on the caregiver
experience and even fewer studies have focused on the caregiver during the allogeneic peri-
transplant period. When allogeneic transplant patients and caregivers (n=40 and n=39,
respectively) were compared on their pre-transplant psychosocial and psychological
functioning, patients and caregivers reported significant distress prior to transplant [12].
Relatives of autologous and allogeneic transplant recipients reported stress significantly
above the norm on the General Health Questionnaire, with stress greatest before and
immediately following transplant [10]. Caregivers experienced greater anxiety and
depression prior to transplant than five and 20 days post-transplant [13]. In a large study of
autologous transplant caregivers (n=102), caregivers reported low levels of fatigue yet
moderate levels of anxiety prior to transplant compared to population norms [14].

These studies suggest distress experienced by transplant caregivers is especially acute in the
period preceding and immediately following transplantation of stem cells, i.e., the peri-
transplant period. However, studies are limited by small sample sizes, restrictions in
outcomes assessed, and heterogeneous patient groups consisting of both autologous and
allogeneic transplant recipients or only autologous patient groups who present different
caregiver challenges than allogeneic caregivers.

The purpose of this study was to describe the peri-transplant psychological status in a
sample of caregivers of allogeneic transplant patients using measures of mood, perceived
stress, sleep, and caregiving burden while determining if demographic or patient illness
characteristics prior to transplant predicted levels of caregiver distress. We predicted that
caregiver sex, age and patient status would contribute to overall peri-transplant caregiver
distress. We hypothesized that female caregivers and younger caregivers would experience
more distress than male or older caregivers.
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Patients and Methods

Sample

Participants were caregivers of patients preparing for an allogeneic stem cell transplant for a
hematological malignancy. Caregivers were defined as family members or friends who
would be assuming the primary caregiver role (i.e., greater than 50%) for the patient during
the post-transplant 100 day period. Transplant caregivers were recruited from the Rocky
Mountain Blood and Marrow Transplant Program in Denver, Colorado between November
2008 and November 2011 as part of a larger intervention study assessing the efficacy of a
caregiver stress management intervention on behavioral and physiological measures.
Eligibility criteria included: 1) primary caregiver for the transplant patient for at least 50%
of the time during the first 100 days post-transplant, 2) able to speak and read English, 3) 18
years or older, and 4) have access to a telephone. Exclusion criteria included: 1) a history of
a psychiatric disorder in the past 18 months unrelated to the patient’s illness, 2) a serious
medical condition likely to influence immune or neuroendocrine parameters measured in the
larger parent study, 3) alcohol consumption greater than 1 drink/day, or 4) taking steroid
medications. In addition to recruiting caregivers, we obtained informed consent from
patients for collecting behavioral data and transplant-related medical information.

A staff member introduced the study to transplant candidates and their caregivers during the
mandatory pre-transplant screening. If caregivers were interested in participating, an
appointment was made to explain the study in detail and obtain informed consent. A total of
206 caregivers were approached and asked to participate of which 179 met eligibility
criteria. Of those eligible, 119 caregiver/patient dyads consented to participate (66%).
Primary reasons for refusal included lack of interest (38%) or feeling too overwhelmed to
take on the additional tasks required of study participation (37%). Of the 119 who
consented, 109 had complete data on all baseline outcome measures and were used for the
present analyses. The Colorado Multiple Institutional Review Board (COMIRB) approved
this study.

Behavioral Assessments

Commonly used instruments with high internal reliability and validity were completed by
each subject to assess affective state (overall mood, depression and anxiety), perceived
stress, caregiving burden, and general health. Questionnaires were provided to caregivers at
the consent meeting. The day of consent was based on days relative to the day of transplant,
which was treated as day 0. Most consents were obtained prior to transplant (M = -1.70
days before transplant; SD = 10.53 days). Participants indicated that they typically
completed this battery in less than 45 minutes and generally reported no burden. Patients
completed a general health questionnaire at the same time the caregivers completed their
questionnaires. Questionnaires anchored the behavioral items on the past month. Thus the
baseline assessments reported in this study generally reflect symptoms of distress in the
month leading up to transplant, including the time immediately prior to transplant when
patients received their conditioning regime consisting of chemotherapy or chemotherapy
plus radiation.

Affective State Measures

Profile of Mood States (POMS)—The 65 item POMS, which is a list of adjectives
describing a variety of moods scored on a 5 point Likert scale [15], was administered. It has
six subscales (Tension, Anger, Vigor, Fatigue, Confusion, and Depression) and a summary
total mood disturbance score (TMD) score. Internal consistency reliabilities are at .84 or
above and test-retest reliability ranges from .65 to .74 [15]. Normative data are available for
a general nonclinical population [16].
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Center for Epidemiologic Studies — Depression (CES-D)—The CES-D isa
commonly used depression scale consisting of 20-items with scores ranging from 0-60. Test-
retest validity ranges from .51 to .67 over 2-8 weeks with an internal validity of .85 for a
normal population [17]. Scores of 16 and above are viewed as reflecting significant
depressive symptomatology [17].

State-Trait Anxiety Inventory (STAI)—The STAI [18] is a 40 item scale that asks
subjects to rate how they feel “right now” (state; STAI-S) and how they “generally” feel
(trait; STAI-T) on a 4 point Likert scale. Internal consistency ranges from .89 to .92 and test-
retest correlations ranged from .73 to .86 [18]. The STAI has been used to effectively assess
trait anxiety in caregiver populations [19, 20] and has established norms.

Stress measures

Perceived Stress Scale (PSS)—The 14 item PSS measures the degree to which subjects
feel their lives are unpredictable, uncontrollable and overwhelming during the past month on
a 5 point Likert scale [21]. The shorter 10-item scale was validated in 2,387 respondents
across demographic characteristics with superior psychometric properties (reliability alpha
of 0.84) [22]. Normative data from a general population sample are available [23].

Impact of Events Scale (IES)—The 15 item IES [24], scored on a 5 point Likert Scale,
measures intrusion or avoidance symptoms around a specific event. For this study, the IES
was anchored to the events and experiences of being a caregiver for the transplant recipient.
Internal consistency was .78 and .82 for intrusion and avoidance, respectively. Test-retest
reliability was .87 [24]. Scores over 20 indicate significant levels of PTS-like symptoms.

Burden Measure

Caregiver Reaction Assessment (CRA)—The CRA [25], which includes 24 items
scored on a 5 point Likert scale covering domains of self-esteem, family support, finances,
schedule, and health, was selected as a superior measure of caregiver burden [26]. It has
excellent test-retest reliability of .9 and responsiveness to change of .81 [25] as well as
normative data for a cancer caregiver population [27].

Health Measures

The Short Form (SF-36) Health Survey - Version 2.0 [28]—Caregivers and patients
completed the 36-item scale indicating limitations in several domains. It has well-
established norms and the scale is highly reliable (> .85) [29-31]. Caregiver scores on the
physical health summary scale (SF-36 Physical) [32] were treated as an outcome variable;
scores on the mental health subscales were not included in our analyses due to overlap with
many of the items on the other affective state assessment measures. Patient scores on the
mental health summary scale (SF-36 Mental) and physical health summary scale (SF-36
Physical) were used to assess relationships to caregiver behavioral measures.

Pittsburgh Sleep Quality Index (PSQI)—The PSQI [33-35] is a measure of sleep
quality that provides sleep latency, sleep efficiency and sleep duration. It has acceptable
reliability and validity with diagnostic sensitivity of 89.6% and specificity of 86.5% [33,
34]. Scores =5 indicate sleep difficulty.

Demographic Measure

Caregivers reported demographic information including age, sex, income, education level,
relationship to the patient, caregiving hours, employment status, health behaviors (diet,
exercise, alcohol and tobacco use, and physician visits), and medications.
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Statistical Analyses

Results

Data was entered and analyzed in SPSS version 19. Outcomes included caregiver scores on
the POMS-TMD, CES-D, STAI-State, PSS, IES, CRA, PSQI and SF-36 Physical.
Distributional characteristics of the outcome measures were examined and found to be
approximately normal, with the exception of the caregiver SF-36 Physical summary scale.
Pearson correlations were computed to assess inter-relationships among outcome variables
except for caregiver SF-36 Physical, for which Spearman’s rank-order correlations were
conducted due to non-normality of the data. A principal component analysis (PCA) was
conducted to extract the first principal component from the 5 affective state and stress
variables (POMS-TMD, CES-D, STAI-State, PSS and IES) to create a new “composite
distress” score labeled Caregiver Distress (CG-Distress). To create an overall indicator of
caregiver behavioral health capturing distress, sleep, caregiver burden, and physical health
components, scores for CG-Distress, PSQI, CRA, and SF-36 Physical (inverted so that
higher scores indicated worse health as on the other outcomes) were standardized (i.e. z-
transformed) and summed to produce a variable labeled Caregiver Wellbeing (CG-
Wellbeing).

Independent samples t-tests assessed whether caregiver behavioral health outcomes differed
according to: 1) when baseline assessments occurred (i.e., before or after day of transplant
[D =0]), 2) sex, 3) duration of patient’s illness (less than 6 months or 6 months and greater
since diagnosis), and 4) distance they lived from the transplant clinic (less than 45 miles or
45 miles and greater). The 45 mile radius was seen as significant because patients living
outside this distance from the transplant clinic were required to relocate to Denver and live
in temporary housing during the 100 day post-transplant period. Pearson’s correlations
assessed the relationship between caregiver outcomes and caregiver age as well as patients’
scores on the SF-36 Mental and Physical summary scales. For caregiver SF-36 Physical
summary score, the nonparametric equivalent analyses (i.e. Mann-Whitney U tests and
Spearman’s rank-order correlations) assessed relationships with predictor variables.

The caregiver group consisted mainly of spousal caregivers and those who self-identified as
being in a committed relationship with the patient (n=82), with parent caregivers
representing the second largest group (n=16). To assess whether the heterogeneity of the
caregiver group impacted the analyses, all analyses were conducted for the whole sample
and in the subset of 82 spousal/partner caregivers. Results of the full sample and the
subsample were similar so analyses are only reported for the full sample.

Caregiver Demographics

The demographic characteristics of the participants are shown in Table 1 including patient
illness variables. Most patients were being treated for leukemia (52%) and there was a large
range in the duration of illness (1 - 195 months). Caregivers were predominately Caucasian
females who were well-educated and middle-to upper-class.

Pre-transplant Caregiver Distress

Table 2 shows mean values and standard deviations for behavioral measures at the peri-
transplant assessment period for caregivers as well as established cutoff values or population
norms and the number (percent) of caregivers who either exceed the cut-off or were outside
the population mean by +/- 1 SD. Many caregivers scored higher than normative samples
on the POMS-TMD (67%), STAI-S (68%) and the PSS (65%). Most caregivers also scored
well above established cutoffs for the IES (91%). Almost half of the caregivers scored above
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the cutoff for depression on the CES-D (45%). All caregivers scored higher than the
established cutoff for sleep difficulties on the PSQI.

Most of the behavioral measures were highly correlated (Table 3). Furthermore, the
summary principle components caregiver distress score (CG-Distress) was highly correlated
with all of the caregiver behavioral measures except for the SF-36 Physical summary score.
The summary principle components caregiver well-being score (CG-Wellbeing) was highly
correlated with all of the caregiver behavioral measures.

Risk Factors for Pre-transplant Caregiver Distress

We used independent samples t-tests and Mann-Whitney U tests (for SF-36 Physical
summary scores) to evaluate differences in caregiver behavioral outcomes depending on a
number of predictor variables. Because some caregivers completed baseline assessment
measures for the study after the day of transplant (D=0), we evaluated whether those
caregivers were different in their level of distress than caregivers who were assessed before
D=0. The overall mean for the day of the baseline assessment was -1.7 (SD=10.53) days
before D=0. There was no significant difference between those caregivers who were
assessed prior to D=0 (n=58) and those assessed after D=0 (n=51) in any of the caregiver
behavioral measures. There were also no significant differences in caregiver behavioral
measures between those whose patient’s diagnosis was less than 6 months ago (n=37) and
those whose patient’s diagnosis was greater than 6 months ago (n=70), or between male
(n=25) and female caregivers (n=84). For caregivers living closer to the transplant clinic
(n=55) compared to those living farther away (n=53), there was a trend (U=1149; p<.058)
for them to have a slightly higher (i.e. healthier) SF-36 Physical summary score (mean rank
=60.1 and 48.7, respectively); no other outcomes were related to clinic proximity.

Significant correlations were found between caregiver age and scores on the PSS (r=-.39, p
<.0005), CRA (r=-.34, p <.0005), IES (r=-.23, p=.018), CES-D (r=.33, p=.001), POMS-
TMD (r=-.37, p <.0005), STAI-S (r=-.30, p=.002), CG-Distress (r=-.38, p <.0005), and CG-
Wellbeing (r=-.28,p=.003 ); that is, younger caregiver age was associated with greater
distress. The patient SF-36 Mental summary score was significantly correlated with
caregiver PSS (r=-.32, p<.002), CES-D (r=-.20, p<.048), and CG-Distress (r=-.24, p< .017)
indicating that poorer patient mental health was associated with greater caregiver distress.
The patient SF-36 Physical summary score was not correlated with any caregiver outcomes.

Discussion

Caregivers of allogeneic transplant patients reported significant levels of peri-transplant
distress. Anxiety and stress levels for many caregivers exceeded population norms, and
intrusive thoughts, avoidant behavior, and sleep difficulties were above clinically significant
cutoff scores. Reports of sleep problems in caregivers of cancer patients are prevalent in the
literature [36-38]. Alteration in the sleep-wake cycle can influence caregiver mood, affect,
and physiological functioning. Caregivers reported high levels of distress and poor sleep
regardless of whether their loved one was recently diagnosed with cancer or whether they
had been dealing with their illness for a long time. Importantly, these baseline measures
largely overlapped with the time leading up to transplant before the caregivers fully began
the more demanding tasks of caring for the patient during transplant.

Younger caregivers were more distressed than older caregivers, which is consistent with
other studies that have found younger age to be a risk factor for greater caregiver distress
[39-41]. From a developmental perspective, caregivers in their 20’s and early 30’s are
establishing themselves in careers and beginning a family. These life tasks are complicated
by the demands of caregiving and add to an already challenging schedule. Younger
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caregivers may lack the life experience and skills to cope with demands of providing care to
someone with a life-threatening illness.

There was no sex difference noted in the levels of caregiver distress in this study: both male
and female caregivers scored similarly on behavioral measures. Other studies have shown
mixed results regarding the impact of sex on caregiving stress. Palliative care and hospice
studies have generally failed to show an effect of sex on psychosocial distress in caregivers
[11]. However other studies show greater distress in female caregivers compared to male
caregivers [39, 42-44]. This demographic characteristic needs more in-depth study as a
potential predictor in caregiver research.

Caregivers of patients with poorer mental health functioning tended to be more distressed
than those of patients with better mental health functioning. A relationship between patient
physical functioning and caregiver well-being was not observed. Mutuality has been
observed in other studies where the patient’s physical or mental state is related to caregiver
physical or mental well-being [11]. Caregivers are often the main emotional support for
transplant patients and they are likely to be impacted by the patients’ experiences. While
caregiver support is very important for the well-being and overall outcome of the patient’s
transplant [10, 45], it comes at a high cost to the caregiver. Caregiver stress is related to
changes in physiological functioning [46-49]. Assessing interventions that lessen the impact
of caregiving on well-being of caregivers is an important area to address in future research.

The allogeneic peri-transplant period is a time of heightened anxiety and distress as well as
poor sleep for caregivers of transplant patients suggesting the need for intervention and
support in this population. Caregivers are often present for the initial consultation between
the patient and transplant physician and caregivers frequently accompany patients to their
pre-transplant assessments. Assessment of caregiver well-being should occur during these
meetings to identify baseline distress and need for intervention, such as depression, anxiety,
or sleep difficulties. With a paucity of research on transplant caregivers, the types of support
and interventions that might be helpful to caregivers during transplant remain untested.
However, given the universality of sleep difficulties in this caregiver population, the
importance of good sleep hygiene should be stressed with caregivers and evidence-based
treatments for sleep offered. Behavioral [50, 51], cognitive behavioral [52-55], and exercise
interventions [56] are efficacious interventions for improving sleep quality in cancer patients
but studies assessing the efficacy of sleep interventions in cancer caregivers are warranted.

Caregivers of transplant patients commonly report specific concerns, stresses and symptoms
including fatigue, fear of the unknown, high levels of uncertainty, and desire for information
[13, 57, 58]. We developed an 8-session caregiver stress management intervention which is
currently being assessed via a randomized controlled trial by our group. Topics covered by
the intervention include: 1) stress management and coping skills training, 2) strategies for
maintaining energy and stamina, 3) dealing with uncertainty, 4) managing changing
relationships, and 5) enhancing support (Simoneau et al, in review). Our stress management
program was set up as an individual intervention which allowed for flexibility in scheduling
since time management is a primary issue with transplant caregivers. These and other
intervention trials are needed to enhance knowledge of strategies that may help address
caregiver concerns.

Strengths of this study include recruiting a large allogeneic caregiver population and
assessing a broad range of outcome variables salient to the caregiver population. A
limitation is the lack of diversity in the study caregiver population. Most caregivers were
married, Caucasian females, who were well-educated and of middle-to upper-class. Females
are over-represented in caregiver populations [5, 6, 39]. In our study, the percentage of male
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caregivers recruited from those approached (58%) was lower than the percentage of female
caregivers recruited from those approached (69%) but this difference was not significant.
Male patients outhumbered female patients by 2:1 resulting in a preponderance of female
caregivers since most were spouses. The low number of non-Caucasian participants in our
study is representative of the population in the mountain states region from which patients
were referred to the transplant program where the study was conducted. The recruitment rate
for non-Caucasian caregivers (55%) was similar to that of the Caucasian caregivers (54%).
Future research should over-recruit a more diverse group of caregivers to determine if
findings from this study generalize to caregivers of different racial or ethnic groups.

This study highlights the high level of distress experienced by caregivers of allogeneic
transplant patients in the peri—transplant period. A caregiver is a requirement for patients to
proceed to transplant, yet little is known of these caregivers’ needs and experiences as they
take on the responsibility of the patients’ care. Addressing caregiver well-being and distress
through well-designed interventions provided as an adjunct to the transplant process is
needed.
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Table 1
Patient and Caregiver characteristics (N=109)

Variable n (%) MeRa;néSeD)

Patient
Age (years) 49.83 (12.6)

20-72
Female 33(30)
Diagnosis
Leukemia 57 (52)
Lymphoma 23(21)
MDS/MPS 19 (17)
Other (MM, SAA) 10 (9)
Duration of IlIness (months) 28.1(37.6)
1-195
Caregiver
Age (years) 52.2 (11.3)
21-80
Female 84 (77)
Ethnicity
Caucasian 103 (94)
Education
College or above 60 (55)
Relationship to patient
Spouse/partner 81 (75)
Parent 16 (15)
Other 12 (10)
Annual income
< $25,000 17 (16)
$25,000-$44,999 23(22)
$45,000-$64,999 20 (19)
>$65,000+ 45 (43)

Employment Status Before Caregiving n (%) During Caregiving n (%)
Full-time 55 (51) 29 (27)
Part-time 19 (17) 14 (13)
Unemployed 13 (12) 16 (15)
On leave 2(2) 27 (25)
Retired 18 (16) 19 (18)

Note. MDS=myelodysplastic syndrome; MPS=myeloproliferative syndrome; MM=multiple myeloma; SAA=severe aplastic anemia.
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Descriptive statistics of caregiver behavioral measures (N=109) at baseline compared to normative samples

Assessment Caregiver  Population mean (SD) N (%) Caregivers = Cutoff
Measure Mean (SD)  or cutoff or > population Mean by 1 SD
POMS TMD 63.4(36.5) 12.7 (29.6) N=73 (67%)

CES-D 15.2 (9.6) depression cutoff = 16 N=49 (45%)

STAI-S 40.7 (10.9)  35.96 (1.1) N=74 (67.9%)

SF-36-Physical  54.6 (8.1) 50 (10) N=0

PSS 23.4(84)  19.1(7.1) N=71 (65.1%)

CRA 65.1(8.9) 672 N=41 (37.6%)

IES 30.5 (8.0) PTSD cutoff 219 N=99 (90.8%)

PSQI 11.5(2.7) Sleep difficulty cutoff 25  N=109 (100%)
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