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Abstract
Objectives: The primary aim of this retrospective study was to determine levels of psychological
distress and quality of life (QoL) immediately prior to allogeneic stem cell transplantation. The
secondary aim was to examine the demographic, medical and psychosocial factors that were correlated
with various QoL domains at this stage of treatment.

Methods: A series of measures was completed by 122 allograft patients as part of routine psychological
assessment at the treating hospital prior to undergoing the transplant. These included the Mental
Adjustment to Cancer Scale, the Brief Symptom Inventory-18 and the World Health Organisation
Quality of Life-BREF. Demographic and medical data were also extracted.

Results: In this study, 12% and 14% of the sample experienced significant levels of depressive and
anxiety symptoms, respectively. Half of the sample reported impaired physical QoL, whereas
approximately 40% reported poor psychological and social QoL. Besides relationship status, the
limited number of demographic (age and gender) and medical factors (disease status) tested did not
contribute significantly to reported QoL. After controlling for medical and demographic factors,
weaker Fighting Spirit and higher levels of depression (trend towards significance) were associated
with poorer physical and social QoL.

Conclusions: The association among psychological distress, coping responses and QoL indicates that
poor psychosocial functioning pre-transplant renders an increased likelihood of experiencing impaired
QoL across various dimensions. It thus seems important that psychologically vulnerable patients are iden-
tified early in the treatment process. If psychosocial adjustment were improved, patients may experience
better QoL pre-transplant with a potential subsequent influence on post-transplant outcomes.
Copyright © 2013 John Wiley & Sons, Ltd.

Introduction

Allogeneic haematopoietic stem cell transplant (HSCT)
has been offered as a potentially curative treatment for a
range of haematological cancers [1]. Given the intensive
conditioning regimens prior to HSCT and the complica-
tions that may arise post-transplant, a significant body of
research has developed about the factors that predict
survival [2–7], general quality of life (QoL) and psycho-
logical morbidity post-transplant [8–17]. These factors
can broadly be classified into the following categories:
demographic factors, medical factors (e.g. disease stage,
diagnosis, duration of illness), stable personality-related traits
(e.g. coping styles), situational symptoms (e.g. existing levels
of anxiety and depression) and external resources (e.g. level
of social support) [18].
There have been mixed findings for demographic and

medical factors as predictors of various dimensions of
QoL [19]. For example, in a recent review by Braamse
et al., it was indicated that poorer physical functioning

after allogeneic transplant was strongly associated with
chronic graft-versus-host disease (GVHD), whereas
myeloablative conditioning weakly predicted worse phys-
ical functioning [20]. Furthermore, poorer psychological
functioning had a weak-to-moderate association with
lower social support, younger age, female gender, diagno-
sis, increased disease risk and GVHD. For the social
functioning dimension, chronic GVHD and intensity of
pre-transplant conditioning were negatively associated
with social functioning [20].
There have been many studies in which the relationship

between psychosocial factors and post-transplant QoL of
HSCT survivors has been explored [14,17,21–25]. How-
ever, there has been less research into the association
between pre-transplant QoL and psychosocial factors such
as coping style, psychological distress and social support.
Given that QoL impairments often begin prior to HSCT
because of disease progression or the effects of previous
treatment, it is equally important to examine the pre-
transplant phase [19].
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In the limited literature regarding the pre-transplant
phase, Fife et al. reported that patients are most psycho-
logically vulnerable during the hospitalisation period
before the transplant, compared with other times during
the transplant process [26]. Similarly, Siston et al. found
that psychosocial adjustment pre-transplant was more
impaired in vocational, domestic, social and psychological
functioning compared with a group of HSCT survivors [27].
Despite the aforementioned findings, other researchers have
suggested that medical staff, including physicians and coor-
dinators, frequently underestimate or direct less focus to
symptoms of psychological distress, while overestimating
general QoL and role functioning [28–30]. Given the cura-
tive and life-saving potential of HSCT, it has been
suggested that a patient’s decision to undergo a transplant
may be less likely to factor in the detrimental QoL effects
that may occur during and after the process [19]. Thus,
ascertaining the factors that are associated with QoL prior
to transplant and intervening at that stage may be helpful
in managing QoL deficits that occur following the proce-
dure. Furthermore, findings indicate that pre-transplant
levels of psychological functioning are strongly predictive
of post-transplant distress and QoL [13,20,31–33]. This,
therefore, reinforces the importance of the pre-transplant
period in the HSCT process.
The association between coping style and psychological

functioning pre-transplant has also been examined in a
limited body of literature. For example, acceptance/
resignation and cognitive avoidance coping have been
associated with heightened depression, anxiety, total
mood disturbance [31,34,35] and anger [26]. Similarly,
in another study, patients’ mental adjustment to cancer,
that is, coping response to the diagnosis of cancer, was
related to depression [36]. In this research, weaker Fighting
Spirit (FS) and higher levels of Helpless-hopelessness
(HH), Anxious-preoccupation and fatalism responses were
associated with pre-existing depressive disorder. It is impor-
tant to note that mental adjustment to cancer responses are
also characterised by emotional reactions, thus leading to
ambiguity in interpreting the associations that were found
with psychological distress.
Given that the conclusions from these studies are

limited by small sample sizes and univariate designs, this
precludes analysis of the contribution of psychosocial
factors after controlling for demographic and medical
variables. Thus, the primary aim of the present study
was to ascertain levels of psychological distress (anxiety
and depression) and QoL immediately prior to
transplantation. The secondary aim was to examine
the extent to which demographic factors (age, gender,
relationship status), medical factors (disease status)
and psychological factors (coping responses to cancer
and anxiety and depression severity) were associated
with various domains of QoL (physical, social and
environmental) in this same period.

Materials and methods

A retrospective file audit was conducted on data collected
routinely for patients undergoing allogeneic HSCT at The
Alfred Hospital (Melbourne, Australia) from 2005 to
2011. In this study, 220 allografts were performed during
this period. Although the aim of this audit was to capture
the experience of consecutive patients, 73 did not
complete pre-transplant clinical psychology assessments.
This was the result of scheduling conflicts, availability of
psychology staff and insufficient time before the transplant
occurred. Therefore, the audited sample consisted of 151
patients who had completed pre-transplant assessments.
Four of these patients did not subsequently undergo
transplantation and were excluded. Thus, the records of
147 patients formed the final dataset.

Measures

Brief Symptom Inventory-18

The Brief Symptom Inventory-18 (BSI-18) is an 18-item
self-report measure of somatic distress, depression and
anxiety [37]. It has been demonstrated to be effective
in identifying emotional distress in various cancer
patient populations. The author has reported internal
consistency reliability coefficients ranging from 0.74
to 0.89 across the four scales. Furthermore, the BSI-
18 has been shown to have good convergent validity
when compared with the Symptom-Checklist-90
Revised instrument. Higher scores indicate greater
severity of symptoms experienced. On the basis of
the community norms of the BSI-18, a T-score of
greater than 62 on the Global Severity Index or on
two of the three component scales was regarded as
meeting clinical caseness criteria.

World Health Organisation Quality of Life-BREF

The questionnaire consists of 26 items that assess the
physical, psychological, social and environmental QoL
domains [38]. The authors have reported internal consis-
tency coefficients ranging from 0.68 to 0.82 and good
discriminant and construct validity. A higher score on a
subscale represents better QoL for that domain.

Mental Adjustment to Cancer scale

The Mental Adjustment to Cancer Scale (MAC) has five
scales, FS, Anxious-preoccupation, HH, Fatalism and
Avoidance [39]. It has good concurrent validity as
reflected by correlations with the Medical Coping Modes
Questionnaire. Internal consistency coefficients range
from 0.64 to 0.85. A higher score on a MAC scale depicts
greater endorsement of a particular adjustment response.
Clinical caseness criteria is defined as a combination of a
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high score on the Helpless/hopeless scale (raw score of
more than 11) and a low score on the FS scale (raw score
of less than 48).

Patient demographics and clinical history

Patient demographic and medical data were obtained from
a questionnaire that was administered as part of the
assessment. Data extracted for this study included age,
gender, marital status, education level, occupation and
employment status. Information about type of cancer,
duration of illness (e.g., days since diagnosis date),
disease status (e.g. in remission or active disease) and
history of mental health problems (prior diagnosis of any
psychological disorder) was also recorded. Diagnosis,
time since diagnosis and disease status were collected
from the patients’ medical records.

Procedure

Ethics approval to conduct this study was obtained from
The Alfred Human Research Ethics Committee. All data
were collected between 2005 and 2011 as part of routine
screening of patients to determine their supportive care
needs, approximately 2 weeks prior to admission to
hospital for allogeneic transplantation. In addition to a clin-
ical interview, patients completed the previously described
standardised psychological measures.

Statistical analyses

The prevalence of anxiety and depression and coping
response in the sample was assessed through a comparison
of the sample mean and established population norms.
Because the World Health Organisation Quality of Life
(WHOQOL)-BREF does not have an established cutoff
score in the manual, Cummins’ norms [40] regarding the
population standard for QoL were used. This method is
in line with a recent study in which WHOQOL-BREF
scores in a community sample were assessed against
Cummins’ norms [41]. Thus, transformed scores below
75 were considered to represent impaired QoL.
The psychological QoL domain was excluded from

univariate correlations and multivariate regression analyses.
This is due to the potential confounding of psychological
measures given the close relationship between psychologi-
cal QoL and acute psychopathology and coping responses.
Thus, Pearson’s correlations were carried out to measure
the univariate associations among QoL domains (physical,
social and environmental), coping responses, psychological
distress and continuous medical and demographic factors.
Two-tailed independent sample t-tests were used to
examine the relationship between outcome measures and
categorical medical or demographic variables. Three hierar-
chical multiple regressions were subsequently performed to
ascertain multivariate correlates of pre-transplant QoL

across the physical, social and environmental domains.
The demographic and medical variables were chosen on
the basis of theoretical importance, whereas the psychoso-
cial variables were selected on the basis of significant
univariate analyses. The Avoidance subscale of the MAC
was excluded from the regression analyses as it was a
single-item scale assessing whether patients believed that
they had cancer [42]. Scores for that scale were significantly
skewed as few participants were in denial about their
diagnosis by that stage of their treatment. In addition, the
Avoidance scale was not correlated with any of the QoL
domains. The demographic and medical variables were
entered into the first block of each regression to determine
if psychological factors predicted QoL over and above
demographic and medical factors.

Results

The sample for the current study comprised 147 patients
preparing to undergo allogeneic haematopoietic stem cell
transplantation. The mean age of patients at the time of
transplant was 43.78 years (SD= 13.50). The average time
since diagnosis was 720 days (SD= 826). Patient charac-
teristics are presented in Table 1.
Prior to conducting any analysis, it was identified that

there were missing data on one or more of the key mea-
sures for 25 patients in the sample. Patients with missing
data were excluded from the regression analysis, thus the
final sample size was 122. A comparison was conducted
between patients who were included in the analyses and

Table 1. Demographic and medical characteristics of the sample

n (%)

Gender (N=147)
Male 81 (55.10)
Female 66 (44.90)

Relationship status (N=143)
Not in a relationship 42 (29.37)
Single 33 (23.08)
Divorced/separated/widowed 9 (6.29)
In a relationship 101 (70.63)
Defactoa 18 (12.59)
Married 83 (58.04)

Diagnosis (N=147)
Acute myeloid leukaemia/myelodysplastic syndrome 73 (49.66)
Acute lymphocytic leukaemia 24 (16.33)
Chronic myeloid leukaemia 4 (2.72)
Hodgkin lymphoma 8 (5.44)
Non-Hodgkin lymphoma 23 (15.65)
Multiple myeloma 15 (10.20)

Disease status (N=147)
Active disease 59 (40.14)
In remission 88 (59.86)

History of mental health problems (N=147)b 30 (20.41)

aDefacto: In an established relationship, living together but not married.
bPrior diagnosis of any type of psychological disorder.
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those who were excluded. Independent sample t-tests
indicated no significant differences in age (p= 0.64) or
time since diagnosis (p= 0.21). Chi-squared tests of
independence found no significant differences in proportion
of gender (p=0.59) and relationship status (p=0.83).
However, a greater proportion of patients with active dis-
ease were excluded from the analyses compared with those
in remission (p=0.008). Power for the regression analyses
ranged between 0.97 and 0.99, using the Bonferroni-
adjusted alpha level of 0.013.

Psychological and quality of life burden

Groupmeans for psychological symptoms, coping responses
and QoL domains are shown in Table 2. Regarding
psychopathology as measured by the BSI-18, approxi-
mately 12% and 14% of the sample had significant levels
of depressive and anxiety symptoms, respectively, 19%
reported clinically significant levels of somatic symptoms
and 15% met the criteria for clinical caseness. Of the
sample, 7% met the caseness criteria on the MAC scale.
Approximately, half of the sample reported impaired
physical QoL as measured by the WHOQOL-BREF. A
lesser proportion of people reported poor psychological
(40%) and social (42%) QoL. Only a quarter of
patients believed that their environmental QoLwas diminished
by their disease.

Associations between quality of life domains and
demographic, medical and psychological measures

Age and time since diagnosis were not associated with any
QoL domain (all p> 0.05). Comparisons between male
and female patients, as well as between patients with
active disease and in remission, indicated no differences
in mean scores on all measures (all p> 0.05). Relationship
status was associated with psychological and social QoL.
Patients in a relationship reported higher psychological
QoL (M= 24.03, SD= 3.72) compared with those who
did not have a significant other (M = 22.49, SD = 3.71),
t(129) =�2.18, p = 0.031. Similarly, mean social QoL
was higher for the group of patients in a significant
relationship (M = 12.24, SD = 1.95) compared with the
group of patients who did not have a partner
(M = 10.72, SD = 2.26), t(129) =�3.90, p< 0.001. In
addition, mean FS score was higher for the patients in a
relationship (M = 52.39, SD = 5.64) compared with
those whowere not in a relationship (M=49.85, SD=5.35),
t(129) =�2.40, p=0.018.
Pearson’s correlations between coping responses and

key study variables are presented in Table 3. Physical
QoL was significantly positively correlated with FS
(r=0.38) and negatively correlated with HH (r=�0.26).
In addition, Anxious-preoccupation and Fatalism responses
were significantly negatively correlated with the social and
environmental domains of QoL (r=�0.21 to �0.34).
Notably, both depression and anxiety symptoms were
significantly negatively correlated with physical, social
and environmental QoL (r=�0.17 to �0.59).

Multivariate correlates of quality of life domains

Results from the three hierarchical multiple regression
analyses are presented in Table 4. The final regression
models explained a significant amount of the variance in
QoL for all four domains (all p< 0.001). Age and gender
were not associated with QoL in any domain. Weaker FS
was associated with lower physical and social QoL. There
was a trend for depression severity being negatively
correlated with physical, social and environmental QoL.
Poorer social QoL was also associated with not having a
partner and having active disease at the time of transplan-
tation. In addition, a trend for better social QoL for female
patients compared with male patients was observed.

Discussion

The current study was conducted to assess the level of
psychological distress and QoL for patients immediately
prior to undergoing an allogeneic stem cell transplant as
a treatment for cancer. A second aim was to assess the
extent to which cancer coping responses and acute
psychological distress are associated with the level of

Table 2. Means, standard deviations and ranges of scores of
psychological symptoms, coping styles and quality of life domains

Scale Mean SD Range

Exceeding
clinical cutoffs

n (%)a

Psychopathology (N=122)
BSI-Somatic 3.40 3.55 0–19 23 (18.85)
BSI-Depression 3.07 3.70 0–19 14 (11.48)
BSI-Anxiety 3.85 3.90 0–20 17 (13.93)
BSI-GSI 10.43 9.56 0–52 16 (13.11)
BSI Caseness criteria — — — 18 (14.75)

Coping style (N=122)
MAC-Fighting Spirit 51.66 5.69 35–64 25 (20.49)
MAC-Anxiety/preoccupation 22.17 3.64 14–33 —

MAC-Helpless/hopeless 9.16 2.75 5–20 21 (17.21)
MAC-Fatalism 17.54 3.67 8–26 —

MAC Caseness criteria — — — 8 (6.56)

Quality of life domains (N=122)
Physical 26.88 4.71 12–35 60 (49.18)
Psychological 23.71 3.55 12–30 49 (40.16)
Social 11.86 2.04 5–15 51 (41.80)
Environmental 33.63 4.07 18–40 27 (22.13)

BSI, Brief Symptom Inventory, MAC, Mental Adjustment to Cancer Scale, GSI, Global
Severity Index.
aClinical cutoffs for some of the MAC scales are not listed as the developers of the test
have only provided cutoff scores for the Fighting Spirit and Helpless–hopeless scales.
Clinical caseness is determined through only these two scales.
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QoL across different domains immediately prior to under-
going a transplant.
Findings of the current study indicated relatively low

levels of patient psychological distress, as measured by
self-report questionnaires, in the pre-transplant phase.
Approximately, 11–14% of patients reported clinical levels
of depression or anxiety, with 16% reporting no anxiety or
depressive symptoms. Furthermore, only 7% reported dis-
turbance in coping responses. This contrasts with the results
reported in previous studies. For example, it has been found
that 20–34% of patients had significant depressive symp-
toms pre-transplant [35,43,44] and a greater proportion

(33–68%) experienced clinical or subclinical levels of anx-
iety [15,35,37,47] or general distress [11] in this period.
However, in line with the present findings, other authors
have reported that mean levels of anxiety and depression
were not clinically significant pre-transplant [13,31,35].
In the current study, the low levels of distress may be

attributed to several factors. Given that 80% of patients
in the present study reported a moderate-to-high level of
FS in their adjustment to cancer, it is possible that patients
were adopting a more confrontative approach to dealing
with the challenges ahead of them. It has been postulated
that patients may feel a greater sense of mastery over their

Table 3. Correlation matrix of psychological variables with quality of life domains (N= 122)

1 2 3 4 5 6 7 8 9

1 MAC-Fighting spirit
2 MAC-Anxiety-preoccupation �0.07
3 MAC-Helpless/hopeless �0.33*** 0.42***
4 MAC-Fatalism �0.02 0.36*** 0.49***
5 BSI-Depression �0.25** 0.49*** 0.57*** 0.36***
6 BSI-Anxiety �0.08 0.51*** 0.38*** 0.31** 0.73***
7 WHOQOL-Physical 0.38*** �0.10 �0.26** 0.03 �0.32*** �0.17
8 WHOQOL-Social 0.36*** �0.27** �0.22* �0.21* �0.37*** �0.28** 0.37***
9 WHOQOL-Environmental 0.29** �0.30** �0.38*** �0.22** �0.50 �0.42*** 0.56*** 0.51***

WHOQOL, World Health Organisation Quality of Life; BSI, Brief Symptom Inventory; MAC, Mental Adjustment to Cancer Scale.
*p< 0.05.
**p< 0.01.
***p< 0.001.

Table 4. Hierarchical multiple regression analyses predicting quality of life in the three World Health Organisation Quality of Life domains

Physical QoLa Social QoLb Environmental QoLc

Predictors R2 change β* p R2 change β p R2 change β p

Step 1 0.02 0.11 0.04
Age 0.04 0.31 �0.01 0.64 0.05 0.11
Genderd 0.61 0.49 0.58 0.12 0.72 0.34
Relationship statuse �0.26 0.81 1.22 0.006** �0.43 0.64
Disease statusf �0.95 0.31 �0.62 0.11 �0.42 0.60

Step 2 0.22 0.23 0.29
Age 0.03 0.33 �0.01 0.39 0.04 0.19
Gender �0.07 0.94 0.66 0.05 0.94 0.17
Relationship status �0.97 0.34 1.14 0.006** �0.22 0.80
Disease status �1.14 0.18 �0.70 0.04*** �0.53 0.45
BSI depression �0.38 0.04*** �0.16 0.03*** �0.33 0.03***
BSI anxiety 0.07 0.66 �0.03 0.67 �0.13 0.32
MAC-Fighting spirit 0.25 0.002** �0.09 0.007** 0.10 0.13
MAC-Anxious-preoccupation 0.05 0.69 �0.04 0.43 �0.04 0.75
MAC-Helpless-hopeless �0.19 0.36 0.11 0.18 �0.14 0.40
MAC-Fatalism 0.20 0.12 �0.10 0.05 �0.04 0.67

QoL, quality of life.
aModel statistics for Physical QoL: F (10, 111) = 3.51, p< 0.001.
bModel statistics for Social QoL: F (10, 111) = 5.79, p< 0.001.
cModel statistics for environmental QoL: F (10, 111) = 5.40, p< 0.001.
dCoded as 0 (men) and 1 (women).
eCoded as 0 (single) and 1 (in a relationship).
fCoded as 0 (in remission) and 1 (active disease).
*Unstandardised beta coefficients are presented.
**Bonferroni-adjusted p< 0.013.
***p< 0.05.

646 B. Pillay et al.

Copyright © 2013 John Wiley & Sons, Ltd. Psycho-Oncology 23: 642–649 (2014)
DOI: 10.1002/pon



medical circumstances during the pre-transplant period, as
they are preparing themselves for the relinquishing of con-
trol during the impending isolation period [35]. Thus, the
low levels of psychological symptoms reported may be
indicative of this phenomenon, a possibility supported by
the finding of a significant negative relationship in this study
between pre-transplant FS and depression severity. Alterna-
tively, it is possible that patients who are less distressed may
be more inclined to employ confrontative coping ap-
proaches and experienced enhanced FS. The cross-sectional
nature of the current study’s design means that it is not
possible to determine the direction of causality.
In contrast to the comparatively low proportion of the

sample reporting clinical levels of depression or anxiety,
a much larger proportion reported impaired QoL pre-
transplant. Approximately, half of patients had reduced
physical QoL compared with the general population, a
finding that is consistent with previous research [8,43].
Although impaired physical QoL is not surprising given
the nature of disease in this population [32], our finding
of reduced psychological and social functioning at this
stage of treatment merits attention. Notably, the high prev-
alence of impaired psychological QoL seems inconsistent
with the low levels of clinical distress reported. However,
psychological QoL as measured by the WHOQOL
encompasses aspects other than mood, such as, body image,
self-esteem, spirituality and cognition. Thus, patients who
do not experience clinical levels of distress may nevertheless
perceive their overall psychological well-being as less than
satisfactory. According to Mosher et al., HSCT patients
who are in the most need of psychological or social support
may be the least likely to utilise mental health services [45].
This can be attributed to actual and perceived barriers, such
as physical limitations in the ability to seek support and
lacking knowledge of available services [45]. Thus, it is
important that the treating health team is cognisant of this
phenomenon in the pre-transplant phase.
To assist treating health teams in determining which

patients are at greatest risk for reduced pre-transplant
QoL, a number of psychological and demographic factors
were found in the hierarchical regression to be uniquely
associated with reduced QoL for single or multiple
domains. Pre-transplant depression severity was associated
either significantly or as a trend with all QoL dimensions,
an association that has also been found with other studies
of HSCT patients [43]. It has been reported that psychoso-
cial distress in the form of depression is associated with
noncompliance with physician recommendations and
poorer medication adherence [11,46]. Given the present
findings, it is possible that depressive symptoms may
hamper the ability of individuals to care for themselves as
the result of reduced motivation, fatigue and feelings of
despair. Individuals who are depressed may also be less
likely to seek social support, thus leading to a lowered
QoL in various dimensions. Furthermore, it is possible that

patients who are more depressed may perceive their QoL as
poorer compared with nondepressed individuals [47].
Use of healthy coping responses to illness, such as FS,

was associated with improved physical and social QoL.
It is expected that individuals with high FS would be less
likely to engage in denial, behavioural disengagement and
self-blame, all of which have been associated with worse
psychological outcomes in a previous study with HSCT
survivors [48]. Similarly, FS may act as a buffer against
adopting coping responses characterised by cognitive avoid-
ance [31,34], acceptance and resignation to fate [31,35].
Individuals deemed to have greater FS may cognitively
reappraise their illness and be more proactive in seeking
information and involving themselves in the treatment pro-
cess. The use of such strategies serves to empower patients
by providing them with a greater sense of control [26]. This
in turn may lead to improved levels of QoL across the
different domains.
Whereas the panel of examined demographic and

medical factors was limited, only relationship and disease
status were uniquely associated with any QoL domain.
Relationship status, particularly the absence of a partner,
was associated with poorer social QoL in the present
study, thus indicating that a relationship with a key person
is important in the provision of social support. This is in
line with the findings that patients in relationships report
better family functioning, adequacy of social support and
higher QoL compared with individuals who are single
[49,50]. However, it has been reported elsewhere that
social support can be either positive or problematic for
HSCT patients. Problematic support is predictive of
reduced social and emotional functioning [51], whereas ad-
equate and readily available social support was associated
with better QoL [50]. Thus, it is likely that patients in the
current study who were in relationships received adequate
and positive support from their partners.
Disease status (either in remission or in active disease)

was found to be related to social QoL but not other QoL
domains. Previous research has also highlighted some
inconsistency with a number of studies finding an associ-
ation [43,52–54], but others finding that medical variables
such as stage of disease, treatment protocol and time since
diagnosis did not predict QoL outcomes [16]. This incon-
sistency may be due to different methods being used for
measuring QoL and medical variables. Nevertheless,
current findings suggest that poorer social QoL was
associated with active disease. Thus, individuals who have
active disease prior to transplantation may have difficulties
investing in personal relationships because of increased
discomfort and various somatic symptoms. This may result
in reduced satisfaction with perceived support.
Prior to discussing the clinical implications of study find-

ings, a number of limitations must be considered. Firstly, it
was a single-centre study, thus, other institutions may
implement different methods of psychosocial screening as
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part of their protocol for patients undergoing HSCT. Find-
ings may thus differ if the sample included patients from
different institutions. The study was retrospective and
cross-sectional, thus, we were not able to establish causal
inferences or assess if the relationships between various fac-
tors at pre-transplant persisted during the transplant process
and beyond. Furthermore, the WHOQOL is not a disease
specific measure of QoL. Thus, some aspects of QoL that
are pertinent to HSCT patients, such as treatment side
effects, were not specifically assessed. In addition, psycho-
logical distress was assessed solely through self-report
questionnaires as clinical interview data were not included.
Thus, it is possible that the measures may have inadequately
captured the psychological experience of patients. Further, a
greater proportion of patients who had active disease were
excluded from the analyses because of missing data
compared with those who were in remission. Thus, the
results may not be generalisable to patients suffering from
more severe disease. Also, given the limited testing of
medical covariates, these factors may not have been
adequately controlled when determining the impact of
psychosocial factors on QoL domains.
Study findings may have important implications for

clinical practice. Being in a supportive relationship,
adopting a cancer response that is characterised by FS,
cancer being in remission and having few depressive
symptoms were associated with better pre-transplant
QoL in one or more domains. Given that pre-transplant
psychosocial functioning may impact treatment adher-
ence, engagement with the treating team [46] and post-
transplant outcomes [2,11,13,32], routinely assessing for
the presence of these factors may enable treating health
teams to offer more targeted psychosocial support to
potentially improve transplant outcomes. The conduct of as-
sessment and intervention that commences pre-transplant
may also be beneficial as patients are not as physically
compromised at this point of the treatment process com-
pared with when transplantation procedures have begun.

This may enable patients to more effectively engage in psy-
chosocial therapy that could continue throughout the trans-
plant process to enhance their ability to cope with treatment.
Future research may benefit from employing longitudi-

nal designs comparing the types of psychosocial factors
that influence various QoL domains at key points prior
to and following transplantation. Other factors such as
social support or personality-related factors that may
contribute to increased risk or resilience could be explored
using measures such as the Multidimensional Scale of
Perceived Social Support and Sense of Coherence Scale.
Furthermore, the use of standardised disease/transplant-
specific instruments (e.g. Functional Assessment of Cancer
Therapy – Bone Marrow Transplantation) may be helpful
in ensuring that the patient’s QoL experience is
adequately and consistently captured, something which
may also allow for comparison with studies conducted in
other institutions if the same measures are used.

Conclusion

In the current study, lower than expected levels of signif-
icant psychological distress were found in patients
assessed prior to an allogeneic stem cell transplant as a
treatment for haematological malignancy. This may in
part be explained by the high proportion of patients
adopting more helpful coping responses (e.g. FS), which
may have enabled them to cope more effectively with
the preparation for their transplant. Psychological and
social QoL, however, were found to be impaired in almost
half of the sample. Given that depressive symptoms and
level of FS were associated with pre-transplant QoL, it is
important that clinicians assess for and intervene with
people displaying more problematic coping responses or
acute distress prior to transplant. This may enhance
patients’ ability to adhere to treatment requirements and
cope with the transplant experience, with the possibility
of improving post-transplant QoL outcomes.

References

1. Copelan EA. Medical progress: haemopoietic
stem cell transplantation. N Engl J Med
2006;354(17):1813–1826.

2. Loberiza FR, Rizzo JD, Bredeson CN, et al.
Association of depressive syndrome and early
deaths among patients after stem-cell trans-
plantation for malignant diseases. J Clin
Oncol 2002;20(8):2118–2126.

3. Grulke N, Larbig W, Kächele H, Bailer H.
Pre-transplant depression as risk factor for
survival of patients undergoing allogeneic
haematopoietic stem cell transplantation.
Psycho-Oncology 2008;17(5):480–487.

4. Molassiotis A, Van den Akker OBA, Milligan
DW, Goldman JM. Symptom distress, coping
style and biological variables as predictors of

survival after bone marrow transplantation. J
Psychosom Res 1997;42(3):275–285.

5. Akaho R, Sasaki T, Mori S-I, et al. Psycho-
logical factors and survival after bone marrow
transplantation in patients with leukemia.
Psychiatry Clin Neurosci 2003;57(1):91–96.

6. Chang G, Orav EJ, Tong M, Antin JH. Predic-
tors of 1-year survival assessed at the time of
bone marrow transplantation. Psychosomatics
2004;45(5):378–385.

7. Colón EA, Callies AL, Popkin MK, McGlave
PB. Depressed mood and other variables
related to bone marrow transplantation sur-
vival in acute leukemia. Psychosomatics
1991;32(4):420–425.

8. Syrjala KL, Langer SL, Abrams JR, et al.
Recovery and long-term function after hema-
topoietic cell transplantation for leukemia or
lymphoma. JAMA 2004;291(19):2335–2343.

9. Prieto JM, Atala J, Blanch J, et al. Patient-
rated emotional and physical functioning
among hematologic cancer patients during
hospitalization for stem-cell transplantation.
Bone Marrow Transplant 2005;35:307–314.

10. Wong FL, Francisco L, Togawa K, et al.
Long-term recovery after hematopoietic cell
transplantation: predictors of quality-of-life
concerns. Blood 2010;115(12):2508–2519.

11. Lee SJ, Loberiza FR, Antin JH, et al.
Routine screening for psychosocial distress
following hematopoietic stem cell trans-
plantation. Bone Marrow Transplant
2005;35(1):77–83.

12. Kisch A, Lenhoff S, Zdravkovic S, Bolmsjo I.
Factors associated with changes in quality of
life in patients undergoing allogeneic haema-
topoietic stem cell transplantation. Eur J
Cancer Care 2012;21(6):735–746.

648 B. Pillay et al.

Copyright © 2013 John Wiley & Sons, Ltd. Psycho-Oncology 23: 642–649 (2014)
DOI: 10.1002/pon



13. Hjermstad MJ, Loge JH, Evensen SA,
Kvaloy SO, Fayers PM, Kaasa S. The course
of anxiety and depression during the first
year after allogeneic or autologous stem cell
transplantation. Bone Marrow Transplant
1999;24(11):1219–1228.

14. Hjermstad MJ, Knobel H, Brinch L, et al. A
prospective study of health-related quality of
life, fatigue, anxiety and depression 3–5 years
after stem cell transplantation. Bone Marrow
Transplant 2004;34(3):257–266.

15. Keogh F, O’Riordan J, McNamara C,
Duggan C, McCann S. Psychosocial adapta-
tion of patients and families following bone
marrow transplantation: a prospective, longi-
tudinal study. Bone Marrow Transplant
1998;22(9):905–911.

16. Sherman AC. Changes in quality-of-life and
psychosocial adjustment among multiple
myeloma patients treated with high-dose
melphalan and autologous stem cell trans-
plantation. Biol Blood Marrow Transplant
2009;15(1):12–20.

17. Broers S, Kaptein AA, Le Cessie S, Fibbe W,
Hengeveld MW. Psychological functioning
and quality of life following bone marrow
transplantation: a 3-year follow-up study. J
Psychosom Res 2000;48(1):11–21.

18. Goetzmann L, Klaghofer R, Wagner-Huber
R, et al. Psychosocial vulnerability predicts
psychosocial outcome after an organ trans-
plant: results of a prospective study with lung,
liver, and bone-marrow patients. J Psychosom
Res 2007;62(1):93–100.

19. Bevans M Health-related quality of life follow-
ing allogeneic hematopoietic stem cell trans-
plantation.Hematology 2010;2010(1):248–254.

20. Braamse AMJ, Gerrits MMJG, van Meijel B,
et al. Predictors of health-related quality of
life in patients treated with auto- and allo-
SCT for hematological malignancies. Bone
Marrow Transplant 2012;47(6):757–769.

21. Rusiewicz A, DuHamel KN, Burkhalter J,
et al. Psychological distress in long-term sur-
vivors of hematopoietic stem cell transplanta-
tion. Psycho-Oncology 2008;17(4):329–337.

22. DuHamel KN, SmithMY, Vickberg SMJ, et al.
Trauma symptoms in bone marrow transplant
survivors: the role of nonmedical life events. J
Trauma Stress 2001;14(1):95–113.

23. Wingard JR, Huang IC, Sobocinski KA, et al.
Factors associated with self-reported physical
and mental health after hematopoietic cell
transplantation. Biol Blood Marrow Trans-
plant 2010;16(12):1682–1692.

24. Edman L, Larsen J, Hägglund H, Gardulf A,
Professor A. Health-related quality of life,
symptom distress and sense of coherence
in adult survivors of allogeneic stem-cell
transplantation. Eur J Cancer Care
2001;10(2):124–130.

25. Mosher CE, DuHamel KN, Rini C, Corner G,
Lam J, ReddWH. Quality of life concerns and
depression among hematopoietic stem cell
transplant survivors. Support Care Cancer
2011;19(9):1357–1365.

26. Fife BL, Huster GA, Cornetta KG,
Kennedy VN, Akard LP, Broun ER. Longi-
tudinal study of adaptation to the stress of
bone marrow transplantation. J Clin Oncol
2000;18(7):1539–1549.

27. Siston AK, List MA, Daugherty CK, et al.
Psychosocial adjustment of patients and
caregivers prior to allogeneic bone marrow
transplantation. Bone Marrow Transplant
2001;27(11):1181–1188.

28. Trask PC, Paterson A, Riba M, et al. Assess-
ment of psychological distress in prospective
bone marrow transplant patients. Bone Marrow
Transplant 2002;29(11):917–925.

29. Rodriguez KL, Bayliss N, Alexander SC,
et al. How oncologists and their patients with
advanced cancer communicate about health-
related quality of life. Psycho-Oncology
2010;19(5):490–499.

30. Hendriks MGJ, Schouten HC. Quality of life
after stem cell transplantation: a patient,
partner and physician perspective. Eur J
Intern Med 2002;13(1):52–56.

31. Wells KJ, Booth-Jones M, Jacobsen PB. Do
coping and social support predict depression
and anxiety in patients undergoing hemato-
poietic stem cell transplantation? Psycho-
Oncology 2009;27(3):297–315.

32. Andorsky DJ, Loberiza FR, Lee SJ. Pre-
transplantation physical and mental function-
ing is strongly associated with self-reported
recovery from stem cell transplantation. Bone
Marrow Transplant 2006;37(9):889.

33. McQuellon RP, Russell GB, Rambo TD, et al.
Quality of life and psychological distress of
bone marrow transplant recipients: the ‘time
trajectory’ to recovery over the first year. Bone
Marrow Transplant 1998;21(5):477–486.

34. Mytko JJ, Knight SJ, Chastain D, Mumby PB,
Siston AK, Williams S. Coping strategies and
psychological distress in cancer patients before
autologous bone marrow transplant. J Clin
Psychol Med Settings 1996;3(4):355–366.

35. Rodrigue JR, Boggs SR,Weiner RS, Behen JM.
Mood, coping style, and personality functioning
among adult bone marrow transplant candi-
dates. Psychosomatics 1993;34(2):159–165.

36. Jenkins PL, Lester H, Alexander J, Whittaker
J. A prospective study of psychosocial mor-
bidity in adult bone marrow transplant recipi-
ents. Psychosomatics 1994;35(4):361–367.

37. Derogatis LR. Brief Symptom Inventory 18:
Administration, Scoring, and Procedures
Manual, National Computer Systems Inc.:
Minneapolis, MN, 2000.

38. Skevington SM, Lotfy M, O’Connell KA. The
World Health Organization’s WHOQOL-
BREF quality of life assessment: psychomet-
ric properties and results of the international
field trial. A report from the WHOQOL
Group. Qual Life Res 2004;13(2):299–310.

39. Osborne RH, Elsworth GR, Kissane DW,
Burke SA, Hopper JL. The Mental Adjust-
ment to Cancer (MAC) Scale: replication
and refinement in 632 breast cancer patients.
Psychol Med 1999;29(06):1335–1345.

40. Cummins R. On the trail of the gold standard
for subjective well-being. Social Indic Res
1995;35(2):179–200.

41. Al-Fayez GA, Ohaeri JU. Profile of subjective
quality of life and its correlates in a nation-
wide sample of high-school students in Arab
setting, using the WHOQOL-Bref. Biomed
Cent Psychiatry 2011;11:71–83.

42. Watson M, Greer JY, Inayat Q, Burgess C,
Robertson B. Development of a questionnaire
measure of adjustment to cancer: the MAC
scale. Psychol Med 1988;18:203–209.

43. Sherman AC, Simonton S, Latif U, Spohn R,
Tricot G. Psychosocial adjustment and quality of
life among multiple myeloma patients undergoing
evaluation for autologous stem cell transplantation.
Bone Marrow Transplant 2004;33(9):955–962.

44. McQuellon RP, Russell GB, Cella DF, et al.
Quality of life measurement in bone marrow
transplantation: development of the Func-
tional Assessment of Cancer Therapy-Bone
Marrow Transplant (FACT-BMT) scale. Bone
Marrow Transplant 1997;19(4):357–368.

45. Mosher CE, DuHamel KN, Rini CM, et al.
Barriers to mental health service use among
hematopoietic SCT survivors. Bone Marrow
Transplant 2010;45(3):570–579.

46. DiMatteo MR, Lepper HS, Croghan TW. De-
pression is a risk factor for noncompliance with
medical treatment: meta-analysis of the effects
of anxiety and depression on patient adherence.
Arch Intern Med 2000;160:2101–2107.

47. Brown LF, Kroenke K, Theobald DE, Wu J,
Tu W. The association of depression and anx-
iety with healthrelatedquality of life in cancer
patients with depression and/or pain. Psycho-
Oncology 2010;19:734–741.

48. Somerfield MR, Curbow B, Wingard JR,
Baker F, Fogarty LA. Coping with the physi-
cal and psychosocial sequelae of bone marrow
transplantation among long-term survivors. J
Behav Med 1996;19(2):163–184.

49. Frick E, Rieg-Appleson C, Tyroller M,
Bumeder I. Social support, affectivity, and the
quality of life of patients and their support-
givers prior to stem cell transplantation.
Psycho-Oncology 2006;23(4):15–34.

50. Baker F, Zabora J, JodreyD, PollandA,Marcellus
D. Quality of life and social support of patients be-
ing evaluated for bone marrow transplantation. J
Clin Psychol Med Settings 1995;2(4):357–372.

51. Frick E, Ramm G, Bumeder I, et al. Social
support and quality of life of patients prior to
stem cell or bone marrow transplantation. Br
J Health Psychol 2006;11(3):451–462.

52. Rodrigue JR, Pearman TP, Moreb J. Morbidity
and mortality following bone marrow trans-
plantation: predictive utility of pre-BMT. Int J
Behav Med 1999;6(3):241.

53. Siddiqi A, Given CW, Given B, Sikorskii A.
Quality of life among patients with primary,
metastatic and recurrent cancer. Eur J Cancer
Care 2009;18(1):84–96.

54. Schultz AARNP, Winstead-Fry PRNP.
Predictors of quality of life in rural patients
with cancer. Cancer Nurs 2001;24(1):12–19.

649Factors associated with pre-transplant QoL in allogeneic SCT patients

Copyright © 2013 John Wiley & Sons, Ltd. Psycho-Oncology 23: 642–649 (2014)
DOI: 10.1002/pon


