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Quality of Life in Adult Cancer Patients Treated 
with Bone: Marrow Transplantation-a Review of 
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There is now an increasing interest in measuring quality of life (QOL) in cancer patients. Information on 
psychosocial issues and the patients’ QOL give a more comprehensive evaluation of the treatment outcome than 
survival and relapse free intervals alone. Bone marrow transplantation (BMT) has become a standard, curative 
treatment in haematological diseases such as leukemia and lymphomas. However, serious physical and 
psychological side effects are experienced by some patients. A review of the literature on QOL in adult BMT 
patients shows that the development in post-BMT research on psychosocial factors is slowly progressing. Most 
studies are retrospective with small sample sires, and only five of 48 studies fulfilled our preset quality criteria. 
Identification of factors that are predictive for poor post-BMT outcome might provide a basis for targeted support 
programmes. This underlines the necessity of undertaking prospective studies using reliable and well-validated 
methods for measuring lQOL in this patient group. 
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IN’IRODUCTION 
THERE HAS been an increasing use of bone marrow transplan- 
tation (BMT) during the last decade. BMT was initially 
employed as a treatment for patients with advanced disease who 
did not respond to conventional therapy. Owing to medical and 
technological advances, survival rates and the length of relapse 
free intervals have improved considerably [ 11. High dose chemo- 
therapy followed by allogeneic BMT is now a curative treatment 
modality for malignancies such as acute myelogeneous leukaemia 
and chronic myelogeneotu leukaemia [ 141. It is also being 

performed in non-malignant diseases such as severe aplastic 
anaemia and sickle cell dkease [l, 5-71. Autologous BMT, 
subsequent to high dose chemotherapy, must still be considered 
experimental treatment for all malignant diseases [2]. Allogeneic 
or autologous BMT are also performed for a variety of diseases 
in children, necessitating extensive follow-up [8,9]. 

The increased use of growth factors and peripheral stem cells 
after intensive chemotherapy will probably reduce the transplant 
related mortality, morbidity and costs [lo, 111. These are 
high due to the intensive treatment and highly skilled nursing 
required, as well as the necessity of a multidisciplinary approach 
and the long-time follow-up of the individual patient [ 12-161. 

The BMT procedure and the high dose regimens carry 
significant morbidity. Graft versus host disease (GVHD) is the 
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major complication causing late transplant related morbidity and 
mortality in allogeneic BMT [ 17-211. Haemorrhage, infections, 
reduced stamina and complications from the lungs as well as 
cataract and visual and neurological impairment are reported 
[ 17,22-251. Various psychosocial problems, such as the inability 
to resume social roles, worry about the future, work-related 
problems, infertility concerns and fear of relapse in addition to 
anxiety and depression are evidenced in BMT patients as in 
other cancer survivors [8, 2ti3]. With increasing numbers of 
long-term BMT survivors, prospective data on the frequency 
and severity of late side effects, psychosocial sequelae and quality 
of life (QOL) are important, as in cancer clinical trials [44,45]. 

The objective of this article is to give a critical appraisal of the 
literature on QOL in adult cancer patients treated with BMT. 
Special emphasis is put on evaluating whether individual papers 
meet preset criteria. Finally, recommendations for future work 
in the area will be suggested. 

MATERIALS AND METHODS 
Applied methods for assessing QOL 

In relation to health, QOL is defined as a multidimensional 
concept consisting of physical, psychological and social phenom- 
ena [u8]. These are all related to the individual’s own 
experiences, and consequently the patient is the most reliable 
source of information [48, 491. Several well-validated tools for 
measuring QOL have been developed. These might be generic 
such as the Sickness Impact Profile (SIP) [50], the Nottingham 
Health Profile (NHP) [51], or the SF-36 originating from the 
Medical Outcomes Study (MOS) [52, 531. Among the cancer 
specific inventories, the Rotterdam Symptom Checklist (RSCL) 
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[54], the Functional Living Index Cancer (FLIC) [SS], the 
Cancer Rehabilitation Evaluation System (CARES) [56, 571, 
the EORTC QLQ-C30 from the European Organization for 
Research and Treatment of Cancer [58] and the Functional 
Assessment of Cancer Therapy Scale (FACT) [59] are frequently 
used. When weighing the risks of transplant related mortality 
and recurrence against the continuing and disabling effects of 
severe morbidity, BMT will be the right choice of treatment 
only for selected groups of patients with malignant disorders 
[60,61]. Incorporation of QOL assessments in clinical decision 
making might help the clinician and the patient choose more 
easily between different treatment options. In explaining which 
options are available, information on QOL should always be 
included. A true informed consent could only be obtained when 
the patient is cognisant of all post-BMT consequences that might 
occur [26, 30, 621. Systematic QOL evaluations might enable 
the clinicians to identify patients and families who are at 
increased risk of encountering psychosocial problems. Thus, 
proper intervention strategies could be initiated when necessary 
[63-65]. In addition, information on the patients’ subjective 
experiences of the health care services and routines might be 
useful feedback for the multidisciplinary team that takes care of 
the BMT patient throughout the stay and follow-up period [ 16, 
27,661. 

Approach fm identifying existing literature 
The publications were identified through literature searches 

on Medline and Cancerlit using “QOL”, “bone marrow trans- 
plantation”, “psychological”, “anxiety” and “depression” as 
index terms. This search resulted in 113 publications from 
January 1984 to March 1994 addressing these issues in adult 
cancer patients. The reference lists of the identified papers and 
relevant journals were examined, yielding an additional 19 
publications. Among these 132 publications, 18 were non- 
English and are not included in this review, except for two that 
were Scandinavian [5,44]. Seventeen of the publications were 
meeting abstracts, while three were case reports [24, 67, 681. 
The majority of the identified publications, 68, did not assess 
QOL, anxiety or depression. Only 48 were publications pre- 
senting studies evaluating these issues in BMT patients. These 
are listed as an overview in Table 1. By more thoroughly 
investigating the methodology employed, it became evident that 
small sample sixes, ambiguous definitions of QOL, lack of 
appropriate comparison groups and retrospective designs were 
common. Consequently, only brief comments on the overview 
from Table 1 will be made. Table 2 gives an overview of the 
different study designs, as they were labelled by the authors or 
indexed by Medline. The purpose of this paper was to evaluate 
these 48 studies with respect to the following four criteria. 

(i) published as a journal article; 
(ii) a sample size of more than 15 BMT patients; 

(iii) a design containing repeated measures; 
(iv) employment of standardised measures for assessment of 

QOL or psychosocial issues. 

RESULTS 
In Table 1, 37 articles [29-33, 35,41,42,62,64,69-951 and 

11 abstracts [34,60,96-1041 are listed presenting studies where 
QOL, psychological factors or social issues were assessed in 
BMT patients. To be included in the table, the study had to 
employ measurement tools that were specilically designed for 
assessing QOL or psychosocial issues in adult cancer patients. 
No limits were set on the number of patients or study design. 

Some authors have reported their patients in multiple publi- 
cations. Only the most current publications were listed in the 
table, unless prior results provided additional information. 

A wide variety of measures were employed to assess QOL, 
anxiety and depression and various dimensions of psychosocial 
morbidity in this patient group. In addition, ad hoc question- 
naires and interviews were employed. 

All studies used multiple measures, such as various question- 
naires combined or were supplemented by interviews as a way 
of gathering data. Information on whether or not these were 
structured, semi-structured or consisted of open-ended ques- 
tions was not always provided. Data from the BMT patients 
were compared with data from a companion comparison group 
in 11 studies, consisting of heterogeneous chemotherapy patients 
in respect of diagnoses, stage of disease and types of chemo- 
therapy given [35, 70, 85, 86, 96, 1021. Only one of the 
comparison groups was matched on age [70]. Data on QOL 
obtained in normal population samples were also used for 
comparisons [29, 32, 33, 35, 82, 86, 88, 96, 1021. Time for 
collecting the data showed considerable variation between stud- 
ies, ranging from 3 months to 5 years post-transplant. Ten 
studies reported data obtained prior to the BMT procedure 
followed by data obtained post-BMT [33,34,78,79,81,91,96, 
100, 101, 1041. In 28 studies, the patients were evaluated at a 
mean or median time extending 12 months post-BMT, demon- 
strating that most research to date has focused on the late 
adjustment period. 

The major similarity between the studies was the retrospective 
design employed in 23 studies. Different definitions and vague 
descriptions of the designs made it difficult to clearly distinguish 
between what were cohort or longitudinal studies, as opposed to 
retrospective and cross-sectional studies. A small sample size in 
most of the studies was prohibitive for making generalisations. 

The overall impression from the overview presented in Table 
1 was the consistency between studies, in that most patients did 
remarkably well from a physical point of view, the dominating 
problematic areas being reduced stamina, sexual problems and 
work-related difficulties. Reports on return to gainful employ- 
ment or school within 1 year post-BMT varied from 42 to 82% 
with an average of 65% in the retrospective, cross-sectional and 
longitudinal studies, depending on the time of measurement 
[33, 34,82, 89,94,97,99, 1031. According to the criteria for a 
more thorough evaluation of the studies, only five studies 
fulfilled these. Table 3 gives information on sample size, the use 
of comparison groups, whether or not performance status was 
assessed and provides more detailed information on the measure- 
ment tools than Table 1. 

All studies in Table 3 repeated the measures three to four 
times in the patient sample. Pre-BMT evaluations of the patients 
were performed in two studies [33, 811. The times of measure- 
ment varied considerably. In two studies, all were undertaken 
in the immediate pre/post-transplant period from 2 days pre- 
BMT to 20 days post-BMT and from day 1 to days 30-34 post- 
BMT, respectively [8 1,841, while the follow-up lasted for 1 year 
up to 51 months post-BMT in the other three [29,33,75]. The 
sample sixes ranged from 16 to 67 BMT patients. While one 
study included both allogeneic and autologous BMT [84], the 
others focused on either allogeneic [29, 331 or autologous [75, 
811. Two studies compared their own data with that obtained 
from normal healthy subjects or historical data from cancer 
subjects [29, 331. In one study, the nurses’ perception of their 
patients’ distress was registered and compared to the patients’ 
own assessment of their situation [84]. 
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Table 2. Number of BMTpatiests and s&y de+ in the 48 studiesfim Table 1 

No. of patients/Study design <20 2&39 40-59 60-79 80-99 100-119 120-139 >140 Total 

Cohort 2 2 1 5 
Cross-sectional 2 1 1 4 
Descriptive 2 1 3 
Longitudinal 3 2 1 6 
Prospective 1 2 1 1 5 
Qualitative 1 1 2 
Retrospective 3 8 6 1 1 1 3 23 

Total 9 16 10 2 0 3 4 4 48 

Table 3. Sample size, use of comparison groups, perfwmance status and information on methods in the five studies 

Publication Sample size Comparisons 
Physical No. of Pre-BMT 

performance assessments assessments Measurement tools 

Andrykowski 
et al. [29] 

16 Historical 
data from 

patient 
samples and 
normal data” 

No 3 No POMS; 65 items, assessing affective 
state. Yields a total mood disturbance 
score and subscale scores; 
FLIC: 22 items, assessing overall 
functional QOL, yielding a total score 
and subscale scores; 
SIP: Measures illness related 

Chao et al. 
[751 

Gaston- 
Johannson et 
al. [81] 

58 No Kamofsky 

17 No No 

No 

Yes 

Larson et al. 
1841 

Syrjala et al. 
r331 

30 28 nurses Kamofsky 

67 Normal data* Kamofsky 

No 

YeS 

dysfunction, giving both overall and 
subscale scores; 
Semi-structured telephone 
questionnaire on QOL and BMT 
specific issues, developed for the study; 
STAI: Two 20 statement scales for 
evaluating state and trait anxiety; 
BDI: 21 items describing symptoms of 
depression, yielding a rotal score; 
MHLC: 18 items measuring the 
subject’s perceived control of health 
outcomes; 
CSQ: six categories for assessing pain 
coping strategies; 
PoM: assessment of the intensity and 
quality of pain, developed for the 
study; 
POMS 
SDS: 13 items assessing distress from 
physical symptoms. Specific BMT 
symptoms added 
SIP, BDI 
BSI: 53 items assessing nine 
psychological symptom dimensions 
and three global scales for 
psychological distress 

[75], while an inventory for assessment of pain was developed 
for the purpose of another study [Sl]. The other studies based 
the assessment on self-report by mailing the questionnaires to 
the patients. Information on reliability and validity was provided 
in all publications. 

The presence of physical symptoms and side effects post- 
BMT was assessed in four studies, while one mainly focused on 
the assessment of pain [81]. The Karnofsky scale [ 1051 was 
employed for a physician rating of physical performance in three 

* Normal data, data obtained from healthy subjects, population norms. 

The measurement tools that were used in the five studies 
mainly focused on psychological distress and psychosocial issues. 
Only one study [29] employed a well-known cancer specific 
QOL questionnaire, the F:LIC [%I. Four of the studies used 
multiple measurement tools. in combination for assessing QOL, 
distress or psychosocial issues [29,33,81,84]. The majority of 
these were well known with respect to psychometric properties. 
One of the studies relied on a telephone interview specifically 
designed for assessment of QOL issues relevant to BMT patients 
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studies [33,75,84]. When focusing on the immediate post-BMT 
period, the Karnofsky score showed a sign&ant decline from a 
mean of 77.2-67.1 between assessment no. 1 and 4, the latter 
being 30-34 days post-BMT [84]. In the other two studies, 
physical performance considerably deteriorated at day 90 only 
to show a marked improvement 12 months post-BMT. After 1 
year, the mean and median Karnofsky scores were 87.4 and 100, 
respectively [33, 751. Although most patients did well after 1 
year, it was also shown that recovery might take years for 
approximately 40% of the patients [29,33]. 

Assessment of psychological distress and anxiety in the 
immediate post-BMT period showed that the BMT-patients’ 
distress did not seem to decrease during the early post-transplant 
period contrary to their nurses’ assessments [84]. Depression 
changed little during the time as inpatients with most patients 
reporting mild to moderate anxiety and depression throughout 
their hospitalisation [81, 841. This was correlated with the 
presence of pain, lasting for a period of 15-20 days [8 I]. 

Mood disturbances and psychosocial problems were greater 
in BMT survivors than in historical cancer or normal subjects, 
with 25-33% of the patients scoring at least 1 standard deviation 
above the population norms for psychological distress [29, 331. 
However, consistent &nlings reported no association between 
time since transplant and the degree of psychological and social 
problems [29,33]. 

Family relationships were found to be important determinants 
of physical and emotional recovery, showing that family conflict 
and low family cohesion pre-transplant were predictors of psy- 
chosocial problems after the transplant [33]. 

DISCUSSION 
At first glance, there seemed to be a fair amount of research 

on QOL and psychosocial issues in BMT patients. However, 
only five studies fulfilled our criteria for a more thorough 
evaluation, in spite of setting the requirement for sample size as 
low as 15 patients. This demonstrates that the research in this 
field has mainly focused on the life and functioning of survivors 
after BMT by employing a retrospective, cross-sectional design 
with only one assessment point. Retrospective results have been 
reviewed elsewhere [ 106, 1071. Little attention has been paid to 
the first year post-transplant, when returning to normal life 
and functioning is crucial to prevent deleterious psychosocial 
adjustment. Some studies, however, have focused on the peri- 
transplant period. These were studies mostly undertaken by 
nurses, the reason being that this might seem especially relevant 
for nursing care and practice. Nevertheless, no studies presented 
any intervention strategies or the evaluation of support pro- 
grammes. We identified only one journal publication presenting 
prospective data on physical and psychological functioning 
of BMT patients before and after transplant [33]. Another 
longitudinal, prospective study is currently being undertaken, 
but only cross-sectional data have been published from this 
research so far [41,77,93,94, 1081. 

Based on what has been demonstrated in the previous sections, 
it seems that many of the studies in BMT patients are hampered 
by methodological weaknesses. This is partly related to inconsist- 
encies in the definition of QOL and the fact that only a few 
domains of QOL are addressed, i.e. anxiety and/or depression, 
social functioning. Based on the definition of health as stated by 
the WHO [109], and QOL being a multidimensional concept, a 
more holistic approach is warranted. Some QOL measurement 
tools allow for summary scores of the different dimensions. This 
facilitates comparisons between groups of patients. There is 

controversy, however, on the utility of summary scores, because 
important information on specific domains might be lost. Such 
a global approach could be regarded as contradictory to QOL 
being a multidimensional concept [llO]. As demonstrated in 
Table 1, a wide array of well-known and ad hoc QOL question- 
naires has been used, rendering interpretation and valid compari- 
sons between studies difficult. 

There is also a lack of comparison groups in most of the 
studies. Comparisons with population norms might only be valid 
provided that the demographic, socio-economic and cultural 
factors are equal. Most studies are retrospective or cross-sec- 
tional in nature with small sample sizes, and consequently 
prohibitive for making generalisations. This is further compli- 
cated by the great variability in the number of assessment points 
as well as the time of measurement in relation to the transplant. 
The timing of the assessment is important in capturing critical 
periods in the time of psychosocial adjustment. 

The elevated levels of psychological distress reported in the 
BMT patients must be seen in the context of the study popu- 
lation, the study design and the methodology employed. This is 
consistent with findings in retrospective and cross-sectional 
studies, indicating that BMT patients experienced severe 
emotionaldistress [27,31,32,35,62,72,83,101, Ill]. Whether 
this can be attributed to the suffering from cancer, to the 
intensive treatment with high dose chemotherapy followed by a 
BMT rather than to personality variables, requires further 
investigation. In studies among patients with advanced cancer, 
psychological problems are reported with a prevalence from 47 
to 67% [36,38]. The most commonly assessed symptoms when 
investigating psychological morbidity in cancer patients are 
anxiety and depression ranging from 13 to 30% in different 
studies [37, 40, 1111. It is important to distinguish between a 
normal transient condition related to having a life-threatening 
illness as opposed to persistent psychopathological morbidity. 
The diagnostic criteria for diagnosing psychiatric morbidity 
must always be considered when interpreting such results. 

Some results were nevertheless supported by similar findings 
in different studies. Many patients seemed to do well after 
treatment with BMT. Although this was consistent across 
studies, it was also evidenced that up to 25% of the BMT 
survivors reported moderate to severe problems post-BMT. 
This means that there might be different subgroups of long-term 
survivors; those who adapt reasonably well shortly after the 
transplantation, those for whom the readjustment might take 
from 1 to 2 years and those who continue to have long-term 
psychosocial problems. The identification of these subgroups 
early in the treatment could lead to therapeutic intervention for 
the individuals at risk. Findings from psychiatric consultation 
literature give reason to believe that people who have experienced 
stressful life events, who have a prior history of mental disease, 
or a history of problems with compliance to treatment will be 
more susceptible than others [39, 112, 1131. Clinical experience 
and research findings emphasize the importance of social ftmc- 
tioning and social support of cancer patients [3 1,111,114]. This 
is consistent with results in follow-up studies evaluating family 
functioning pre- and post-BMT as well as in other samples 
of cancer patients [40, 43, 1041. Pre-transplant psychosocial 
problems were the strongest predictive factors for experiencing 
greater distress and more problems post-transplant [33, 1041. 
There is also a paucity of studies assessing family relationship 
and the impact of intensive treatment like BMT on family 
cohesion and dynamics [64,108,115,116]. Validated QOL tools 
that are used prior to the transplant might prove useful for 
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predicting poor outcomes in terms of psychosocial problems. 
This is supported by a systematic follow-up of BMT patients 
offering psychiatric consultation as part of the routine care [ 1111. 
Methods for screening psychiatric morbidity supplemented with 
psychiatric interviews might be useful in identifying patients 
with signs of anxiety or depression or who have a prior psychiatric 
history at the time of admission. Questionnaires like Beck’s 
Depression Inventory (BDP [ 1171 and the Hospital and Anxiety 
Depression scale (HAD) [ 1181 have been used with success in 
that respect [37, 104]. What must be kept in mind is how the 
sensitivity and specificity of the different methods and their 
ability to truly differentiate between groups of people might 
have inIIuenced the percentages that were reported. Further- 
more, these subgroups might not be directly comparable 
between studies due to differences in study design, sample size 
and methodology as well as on national, cultural and racial 
characteristics. 

Descriptions of QOL differences between groups in cancer 
clinical trials, predictions of post-BMT outcomes and initiation 
of support programmes, have so far been the clinical utility 
of QOL measures. There is still a gap between the existing 
knowledge on QOL and its application in medical decision 
making, in general. It is a major challenge for medical researchers 
and researchers who are particularly interested in QOL to 
incorporate such measures .in clinical work, to disseminate the 
results and to build databa,ses for use in decision making and 
practical work. 

In spite of the increasing use of BMT, there has been 
little research on QOL in long-term survivors. However, QOL 
research is still a relatively young field and the reported findings 
provide a basis and indicate the directions for future research in 
this field. This particular patient group is ideally suited for such 
research, due to the multidisciplinary approach which is already 
a traditional part of their care. 

Prospective studies are now warranted, preferably with 
extended follow-up periods. This is due to the long-term side- 
effects caused by the preparative regimens in particular, which 
might not become manifest until a decade after the transplan- 
tation. Screening patients for psychological factors that might 
predict a need for targeted interventions might be particularly 
beneficial in helping the patients overcome psychological mor- 
bidity after treatment. The use of reliable and well-validated 
methods for measuring QOL and rehabilitation needs are 
important. These should be selected based on their psychometric 
properties, sensitivity, specificity and the ability to predict poor 
outcomes. Thus, it might be possible to compare groups of 
patients on an international level, i.e. in muhicentre clinical 
trials, provided that the questionnaires yield sufficient cross- 
cultural validity. This will expand the understanding of specific 
problems that are unique for the BMT patients, and proper 
intervention strategies could be implemented. Hopefully this 
will enhance our knowledge and improve the routines for 
medical follow-up and care of this patient group. 
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