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SUMMARY

Cancer patients often have to deal with severe side effects and psychological distress during cancer treatment,
which have a substantial impact on their quality of life. Among psychosocial interventions for reducing
treatment-related side effects, relaxation and imagery were most investigated in controlled trials. In this study,
meta-analytic methods were used to synthesize published, randomized intervention—control studies aiming to
improve patients’ treatment-related symptoms and emotional adjustment by relaxation training. Mean weighted
effect sizes were calculated for 12 categories, treatment-related symptoms (nausea, pain, blood pressure, pulse rate)
and emotional adjustment (anxiety, depression, hostility, tension, fatigue, confusion, vigor, overall mood).
Significant positive effects were found for the treatment-related symptoms. Relaxation training also proved to have
a significant effect on the emotional adjustment variables depression, anxiety and hostility. Additionally, two
studies point to a significant effect of relaxation on the reduction of tension and amelioration of the overall mood.
Intervention features of the relaxation training, the time the professional spent with the patient overall (interven-
tion intensity) and the schedule of the intervention (offered in conjunction with or independent of medical
treatment to the cancer patient) were relevant to the effect of relaxation on anxiety. The interventions offered
independently of medical treatment proved to be significantly more effective for the outcome variable anxiety.
Relaxation seems to be equally effective for patients undergoing different medical procedures (chemotherapy,
radiotherapy, bone marrow transplantation, hyperthermia). According to these results relaxation training should
be implemented into clinical routine for cancer patients in acute medical treatment. Copyright © 2001 John Wiley
& Sons, Ltd.

INTRODUCTION vances in medical care, the importance of psycho-
logical interventions designed to assist cancer
patients in dealing with diagnosis and treatment
has increased (Fawzy et al., 1995). Advances in
medical care have increased the chance of survival
but also increased toxicities. Actual cancer treat-
ments involve higher doses of chemotherapy and
different combinations of emetogenic drugs. The
increased toxicities give the control of drug-

Cancer patients have to deal with physically and
emotionally distressing situations, e.g. diagnosis,
side effects of medical treatment, problems arising
in the context of the family and the threat of
death. As survival rates have improved with ad-
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induced side-effects, such as nausea, an impor-
tant dimension in the treatment of cancer (Lazlo
and Lucas, 1981; Morrow, 1984). Many side
effects are not pharmacological but (classically)
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conditioned in nature, i.e. sights, smells, taste
sensations and even thoughts come to elicit anxi-
ety, nausea and vomiting (Nesse et al., 1980; Redd
and Andresen, 1981). Relaxation training is the
most commonly investigated and clinically used
intervention in this field. Advantages of relaxation
training are that it is inexpensive and has few if
any negative side effects (Lader and Mathews,
1970). It is generally easy to learn and readily
accepted by the patient.

The effectiveness of relaxation training among
cancer patients in acute treatment has been shown
in various empirical studies (e.g. Burish and Lyles,
1981; Morrow, 1986; Cotanch and Strum, 1987;
Bridge et al., 1988). Qualitative reviews have been
published focussing on the special use of relax-
ation training in reducing the side effects of can-
cer treatment (Redd and Andrykowski, 1982).
Some reviews compare relaxation to other psy-
chological intervention strategies (Burish et al.,
1983; Carey and Burish, 1988; Fawzy et al., 1995).
Despite the wide clinical use and positive experi-
ence, there has been no published meta-analysis
about the effectiveness of relaxation training in
the acute treatment setting to date. A first meta-
analysis in this field was published by Meyer and
Mark (1995), where the authors summarized stud-
ies analysing the effectiveness of different psycho-
social intervention strategies (i.e. cognitive-
behavioral interventions, informational and edu-
cational treatment, non-behavioral counseling or
psychotherapy, social support by non-profession-
als and unusual treatments, such as music ther-
apy) for adult cancer patients, either in the acute
or the rehabilitation setting. The analysis clearly
points to the positive effect of psychosocial inter-
ventions on emotional adjustment, functional ad-
justment and treatment- and disease-related
symptoms. Redd (1995) concluded from this
meta-analysis that it points to the further need to
identify the effective components of psychosocial
interventions in cancer patients. Meyer did not
differentiate between different kinds of cognitive-
behavioral intervention or between acute and
rehabilitation settings. The effectiveness of
relaxation training in the acute setting therefore
cannot be extrapolated from the given calculated
information.

This study aims to examine the effectiveness of
relaxation training in helping cancer patients
undergoing acute medical treatment. Medical
treatment in this analysis is not limited to
chemotherapy and radiotherapy but includes
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modern medical treatments such as bone marrow
transplant and hyperthermia. The meta-analysis
focuses on results of treatment—control studies
measuring intervention effects on treatment- or
disease-related symptoms like nausea, vomiting,
pain, and variables of emotional adjustment, such
as depression and anxiety. This meta-analysis fo-
cuses also on the possible heterogeneity of effects.
Resolving heterogeneity is a useful way to identify
effective settings and conditions of a treatment,
1.e. more narrow components of psychosocial in-
terventions which Redd (1995) has already called
for. Clinical use would benefit from a close defini-
tion of the effective settings and conditions of the
relaxation intervention. Past research can be used
to facilitate the development of an effective model
of psychological intervention that could be readily
integrated into comprehensive care of cancer
patients.

RESEARCH QUESTIONS

The main question of this meta-analysis is how
effective relaxation training has been in recent
years for cancer patients undergoing medical
treatment, and which particular intervention fea-
tures most influence the effectiveness of relaxation
training. For statistical reasons (Hedges, 1986:
‘the chance that at least one of the statistical tests
leads to erroneous rejection of the null hypothesis
increases with the number of hypothesis tests’),
only three potential moderator variables were
chosen for further analysis: (1) Does the intensity
of the intervention have an impact on the magni-
tude of the effects? In order to implement an
intervention such as relaxation training in the
medical context of cancer therapy, one has to find
an adequate form and duration for this interven-
tion. It is important to know the intensity of the
intervention needed to reliably reduce side effects.
This way one can prevent an implementation of
an intervention that is useless because it may be
too short to have any effect. (2) Does the schedule
of the intervention influence its effectiveness?
Some patients learn how to relax independently of
the course of their medical treatment, e.g. before
their first treatment, so that they may use the
learned skill during the medical situation. Others
get relaxation training in conjunction with medi-
cal procedures, e.g. the relaxation is induced a few
minutes prior to the infusion of chemotherapy,
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which itself is supplemented with guided imagery.
It is important to know at what time the patients
gain the most from the relaxation intervention. (3)
Does the intervention focus (chemotherapy/radio-
therapy/bone marrow transplantation/hyperther-
mia) influence the effectiveness of relaxation? Is
there a difference in the effectiveness of relaxation
training depending on the medical treatment set-
ting? The underlying question is whether relax-
ation is, for example, more effective for patients
coping with chemotherapy-related symptoms than
for patients coping with radiotherapy-related
symptoms. This subquestion should clarify
whether a generalization of these different medical
treatments is meaningful. Qualitative aspects
make it necessary to rule out that something
totally different in nature formed one single cate-
gory within this meta-analysis.

METHODS

Literature search and selection of studies

The following computer databases were
searched for relevant studies: MEDLINE,
PSYCINFO, PSYNDEX and CANCERLIT, in-
cluding published empirical studies from 1980 to
December 1995. The literature research was kept
broad including keywords such as ‘relaxation
techniques’, ‘progressive muscle relaxation’
(PMR), ‘autogenic training’, ‘hypnosis’, ‘imagina-
tion’, ‘guided imagery’ in combination with ‘neo-
plasms’, ‘cancer treatment’, ‘chemotherapy’,
‘radiotherapy’, ‘drug therapy’ and ‘bone marrow
transplantation’. Reference sections of located
studies, review articles and informal sources were
also screened for relevant studies. Through the
informal pathway, i.e. by interviewing expert pro-
fessionals information was sought on other rele-
vant studies. In this way the main techniques
proposed by Cooper (1989) were accomplished.
The definition of relaxation training was kept
broad, including induction techniques which aim
to induce a relaxed physical and mental state in the
patient: PMR with or without guided imagery,
hypnosis and autogenic training. This definition
was used because of joint supposed underlying
modes of actions, i.e. muscular relaxation, distrac-
tion, perceived control/self-efficacy, countercondi-
tioning and other non-specific factors (e.g.
patients expectations, placebo effects), for further
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explanations see e.g. Redd and Andrykowski
(1982), Burish et al. (1983) and Carey and Burish
(1988). The different modes of action of relax-
ation techniques should be viewed as cooperating
and interacting rather than competing to produce
an effect (Carey and Burish, 1988). Similarly,
Redd and Andrykowski (1982) note that the dif-
ferent kinds of relaxation (‘hypnosis-with-imagery
technique’ created by Redd er al. and the ‘pro-
gressive-muscle-relaxation-with-imagery’ created
by Burish et al.) differ ‘only in respect to the
manner in which relaxation is initially induced’.
Of interest is the adult (16 years and older) cancer
population only, consisting of patients undergoing
different medical cancer treatment methods.

In a broad literature search, 280 abstracts were
found. Reviewing the abstracts resulted in 58
possibly relevant studies. Fifteen studies only
qualified along the inclusion criteria for meta-
analysis. The diagram in Figure 1 clarifies the
selection of suitable studies for meta-analysis. The
following criteria were used in the study selection:
(1) Sample criteria included: all or most patients
were not undergoing acute medical treatment.
Cancer surgery was excluded from the possible
medical cancer treatments because surgery differs
in many aspects from chemotherapy, radiother-
apy, hyperthermia and bone marrow transplant.
The latter are all continuous treatments and not a
single invasive medical procedure such as surgery,
which is in most cases under anesthesia. (2) Inter-
vention criteria included: intervention packages/
programmes, psychological intervention combined

DATABASES, INFORMAL
PATHWAYS, REFERENCE
LISTS

280 abstracts

REVIEW OF ABSTRACTS

58 potentially
relevant studies

EXCLUSION FOLLOWING
DEFINED CRITERIA
isample criteria:14 studies
intervention criteria: 10 studies
\variable criteria: 2 studies
methodological criteria: 15 studies
unplanned/ organizational selection:
2 studies

15 studies
included
in meta-analysis

Figure 1. Process of selection of suitable studies for meta-
analysis.
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with different pharmacological treatments, gen-
eral psychotherapy, relaxation as part of system-
atic desensitization and biofeedback without
relaxation training. (3) Variables criteria included:
very rarely analysed variables, e.g. weight change,
sleep-onset latency, survival time. (4) Methodo-
logical criteria included missing of a control
group, dependent studies using the same patients
as other studies, study stop, missing information
in order to calculate effect sizes. (5) Organiza-
tional criteria were related to availability of the
studies within a defined time frame. One exclusion
criterion was sufficient for a study to be excluded
from meta-analytical calculations. Most of the
studies had to be excluded because of several
defined exclusion criteria.

Because of the specific focus on a close defined
setting and psychological intervention methods,
the selection resulted in 15 studies. A benefit of
this meta-analysis is indeed to present these stud-
ies, which are very comparable along the defined
criteria. It is less a comprehensive overview but
more a thoughtful search for narrow defined com-
parable studies in order to analyse the effective-
ness of relaxation in a special setting.

The following studies qualified for meta-analy-
sis: Burish and Lyles (1981), Lyles et al. (1982),
Reeves et al. (1982), Morrow (1986), Burish et al.
(1987, 1991), Cotanch and Strum (1987), Bridge et
al. (1988), Lerman et al. (1990), Burish and
Jenkins (1992), Decker et al. (1992), Larsson and
Starrin (1992), Syrjala et al. (1992, 1995) and
Vasterling et al. (1993).

Variables

Dependent variables. The effect of relaxation
training is measured on different variables. To be
included in meta-analysis, a variable had to be
measured in at least two studies. In view of the
low number of included studies, categories of
variables were established (e.g. anticipatory, dur-
ing- and post-chemotherapy/transplantation nau-
sea formed one category) to strengthen the
evidence of meta-analysis by calculating effect
sizes relying on more studies. Altogether, 13
categories of variables were incorporated into
meta-analysis. The treatment-related symptoms
categories consist of nausea, which was mostly
measured by visual analogue scales and total time,
vomiting/emesis, including measurements such as
nurses’ records and pain, mostly measured by
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visual analogue scales. Pulse rate and blood pres-
sure were measured by the usual techniques. The
emotional adjustment categories include anxiety,
depression, hostility/angry feelings facing medical
treatment, tension, vigor/challenging feelings fac-
ing medical treatment, and fatigue. An illustrative
measure for anxiety, depression and hostility is
the Multiple Affect Adjective Check List, the
Profile of Mood States for the variables tension,
vigor, fatigue, confusion and overall mood.

Selection of treatment and control group. Effect
sizes were calculated on the basis of treatment—
control comparisons. In some studies more than
one treatment—control comparison was realized,
e.g. the effect of relaxation was not only com-
pared to a control group but also compared to
another intervention or the effectiveness of relax-
ation was compared to a therapist support group
and a true control group. If more groups were
analysed within a study, it was decided to select
only one intervention group and one true control
group from each study in order to keep effect
sizes independent from each other. If more than
one treatment/control group matched the criteria,
the effect sizes had to be averaged. All the in-
cluded effect sizes are based on the comparison of
an intervention group and a true control group.
In view of 15 included studies, 18 treatment—
control comparisons are included in meta-analytic
calculations.

Moderator variables and coding. The coding of
study qualities mainly serves as a quantitative
description of the features of all studies analysed.
The coded study features can also be analysed as
potential moderator variables influencing the ef-
fectiveness of relaxation. Some features of poten-
tial interest could not be included: whether PMR,
autogenic training or hypnosis are of different
effectiveness, whether therapists gave their pa-
tients a relaxation tape or not, whether guided
imagery was included in relaxation, whether
guided imagery was individually tailored to the
patients’ needs or not, whether relaxation had a
different effect on patients in different stages of
disease, of different ages, different sex or whether
the profession of the relaxation trainer made a
difference in the effectiveness could not be classi-
fied because of missing information. This problem
that coding schemes using high degrees of detail,
generally result in a greater degree of missing
data, is also described by Hedges (1986). In view
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of a low number of studies, a moderating variable
is only meaningful if all of the studies included in
meta-analysis contain information about the spe-
cial feature.

The chosen moderator variables, trying to an-
swer our subquestions are: (1) Intervention inten-
sity (high/low), i.e. overall time spend with the
professional. The classification in two classes was
done in terms of the empirical distribution (see
Table 2). Since three studies were located on the
median of 112.5 min (for explanation see text
below Table 2), the cut-off point was set at 120
min. The intensity below 120 min was classified
low intervention intensity (eight studies). The other
studies were classified as the high intervention
intensity studies (seven studies). (2) Intervention
schedule divides studies into those where the psy-
chological intervention was administered in con-
Junction with medical procedures (seven studies)
and those where the relaxation training was
administered independently of the medical pro-
cedure (eight studies). (3) Intervention focus
(chemotherapy/radiotherapy/bone marrow trans-
plantation/hyperthermia) classifies studies across
medical treatments, i.e. patients were receiving
chemotherapy, radiotherapy, bone marrow trans-
plantation and hyperthermia.

DATA ANALYSIS

Effect sizes were calculated following the method
proposed by Hedges and Olkin (1985): the unit-
free effect size g was converted to d which ac-
counts for small samples, being an unbiased
(corrected by sample size) effect size. For the 13
categories separate meta-analyses of effect sizes
were conducted. The effect for the population
results from a weighted mean D,, following the
precision of the single effect sizes depending on s3.
The statistical analysis was done with the aid of
D-STAT, software created by Johnson (1989). To
avoid an overrepresentation of studies where mul-
tiple measures, different subgroups of variables,
different measures of the same variable or differ-
ent measure time points, etc., were analysed, only
one averaged effect size per variable per study was
included.

Overall, 246 single effect sizes were calculated.
This number was reduced to 56 independent effect
sizes, which were included in the final calculations
of the meta-analysis. Effect sizes were only calcu-
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lated for those variables in the studies where the
necessary information was given (e.g. means and
standard deviations, F-values, chi-squared val-
ues). Effect sizes were not set at zero for variables
omitted from the result section in the studies, or
just noted in the studies by the remark that they
did not reach significance. Setting these at zero is
a very conservative estimation and clearly under-
estimates the effects of the intervention. This
method is further discussed in the ‘Discussion’.
Following Cooper (1981) the value and signifi-
cance of the average effect size are of relevance
for its interpretation. The reliability of the mean
effect size is shown by the level of significance.
The significance level was set at p < 0.05. The case
of an effect size being significantly different from
0, the effect size was judged to be interpretable in
terms of Cohen’s (1988) index of effect magni-
tude. The implication of an effect size can also be
shown by the fail safe number of studies necessary
to reduce the average effect size estimate to the
‘no effect level’, according to Orwin (1983), in
terms of Hedges and Olkin (1985). If the fail safe
number indicates an effect hardly to be reduced
by further more studies the effect size can be
interpreted in terms of the noted classification of
Cohen (1988). The resulting effect size for the
population is only interpretable in the case of
homogeneity. A homogeneous set of effect sizes
can be considered as a sample from a single
underlying effect size. In the analyses therefore a
test of homogeneity is conducted. If the con-
ducted test of homogeneity Oy points to hetero-
geneity of the effect sizes of the different studies,
the heterogeneity can be explained by the special
features of the study.

RESULTS

Characteristics of the studies

Descriptors of the studies are limited to the
studies done in the time frame of interest. The
results are, strictly speaking, limited to the de-
scribed population and special kind of relaxation
intervention. Out of the included 15 studies, 13
were conducted in the USA, one in Sweden and
one in the UK. The time frame of publication of
these studies was from 1981 to 1995. Seven of the
selected studies are published 1990 and after.

Psycho-Oncology 10: 490-502 (2001)
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Description of study samples

Basic characteristics of the studies (sample size,
mean age and sex of subjects) are summarized in
Table 1. Altogether 742 subjects were included in
this meta-analysis.

All subjects were undergoing acute medical
treatment at the time of the study. Most (nine)
studies concentrated on the effect of chemother-
apy on patients. Three studies focused on radio-
therapy. Two studies dealt with side effects of
bone marrow transplantations. One study dealt
with side effects during hyperthermia. Primary
cancer sites were diverse. Most of the study sam-
ples included certain common primary cancer sites
like breast, leukemia (hematological cancer and
lymphomas) and lung. In all probability, these
cancer sites also constitute the largest overall
number of subjects in this meta-analysis.

In cases where antiemetic medication was dis-
pensed, four studies specified that the dosage was
kept constant throughout the study. Three studies
equated the groups according to antiemetic medi-
cation. This means that 40% of the studies con-
trolled in one way or another for antiemetic
medication. Two additional studies noted that the
subjects of both groups received the ‘standard
antiemetic therapy’.

In four of the nine studies using chemotherapy,
the emetogenic potential of the chemotherapeutic
drugs was described as being high. They stated
that the chemotherapeutical protocol ‘was likely
to produce post-chemotherapy nausea and vomit-
ing’ or that ‘the emetogenic potential was greater
than 60%’. Two of the studies used the emeto-
genic potential of the chemotherapy as an entry
criterion for the study. An emetogenic rating from
1-5 to 1-6 for a chemotherapy protocol had to
have a rating of at least 3.

Table 1. Basic characteristics of study sample

Mean Median Range Nitudy
Sample size per 49 46 16-128 15
study
Mean age (years) 50 51 32.7-61 9
Sex (% women) 64.4 64.86 42.22-100 14

Nyway Tepresents the number of studies actually describing
their sample by these characteristics. The whole meta-analytic
sample has to be inferred from this information.

Copyright © 2001 John Wiley & Sons, Ltd.
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Characteristics of study intervention

A specification of the intervention features was
done in all studies (Table 2). The median of the
duration was located at 37.5 min, this number
presents the mean of the described duration of the
single session as ‘30—45 min’. It was hypothesized
that across all intervention sessions and across all
subjects, this range would result in the mean time.
The single session and the intervention intensity
only reflect the time a professional spent with the
patient during one single session/overall. The ex-
act duration of the relaxation training during a
single session/overall is unclear. Often in the first
relaxation session a brief explanation of the pro-
cedure, the rationale, etc., was included. It is also
assumed that the relaxation trainer spent some of
the time during the following sessions in general
conversation. This means that the actual time of
relaxation training in the individual sessions and
the overall intervention intensity of relaxation is
shorter than noted. This is especially noteworthy
in view of the rather short mean session time of
40 min.

Following the definition of the intervention as
inclusion criterion all included intervention
groups used relaxation as a psychological method.
The most common relaxation technique used was
Jacobsen’s PMR or its abbreviated form devel-
oped by Bernstein and Borkovec (1973). PMR
was used in 87.5% of interventions. The addi-
tional two studies used hypnosis as the interven-
tion method. Most of the interventions included
additional intervention methods to the proper re-
laxation induction. In 11 (73%) of the interven-
tions, PMR was combined with guided imagery.
In 81.82% of these studies the guided imagery was
tailored to the patients individual needs. The indi-
vidual preference was assessed in an interview
either before or after the intervention. In two
intervention groups, PMR was supplemented
by autogenic training. Other intervention

Table 2. Basic intervention features

Mean Median Range
Number of sessions 3.6 3 1-7
Duration of single session 40 37.5 15-90
(min)
Intervention intensity 149.1 112.5 15-360

(duration overall) (min)

Basis: 15 studies.
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supplements were diaphragmatic/deep breathing
or giving a cue-word for cue-controlled relax-
ation. In 86.66% of studies, patients were in-
structed or suggested to practice relaxation at
home. The remaining studies did not mention
such an instruction. The concrete instructions
were diverse, from a defined number of minutes
per day (e.g. 15 min per day), number of times
daily (five studies proposed at least daily), number
of times per week (e.g. four times a week) to
general suggestions to practice at home (four
studies). If a tape was given to patients, they were
instructed to listen to it at certain times per day.
Overall, in 80% of studies, either an audio cassette
or written instructions were handed to patients. In
62.5% of the intervention groups, patients were
provided only or additionally with an audio cas-
sette. In 43.75% this ‘give away’/hand-out con-
sisted only or additionally in written instructions.
The tape was either a standard relaxation tape or
the first relaxation training session was recorded
and the tape was given to the patients. Patients
had different kinds of instructions for the use of
this tape. In one study, the patients should listen
to it while receiving chemotherapy. The tapes of
the other studies should be used for home prac-
tice. In one study, a wallet card to cue the patients
to practice relaxation was given.

The intervention schedule differed in the stud-
ies. A total of 46.66% of studies used relaxation
training in conjunction with sequential chemo-
therapy sessions. The relaxed state was induced
prior to the administration of chemotherapy, di-
rectly measuring the outcome variables after each
chemotherapy. In the other studies, relaxation
training was provided independently of medical
procedure. The schedule of this intervention dif-
fered. Four of the studies (26.67%) scheduled the
psychological intervention before the acute medi-
cal treatment. They noted a defined time when the
intervention took place, e.g. 2 weeks before the
first treatment, or noted that the patients were

Table 3. Treatment-related symptoms
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‘scheduled’ for medical treatment. Another four
(26.67%) studies provided relaxation training dur-
ing the course of medical treatment, but not in
conjunction with the medical procedure, e.g. two
sessions between the 4th and 5th course of
chemotherapy.

Average effect sizes

The effects of relaxation on the 13 variables are
presented in terms of effect sizes. Variables related
to the medical cancer treatment were nausea,
vomiting, pain, higher pulse rate and blood pres-
sure. Emotional adjustment variables were anxi-
ety, depression, hostility, tension, vigor, fatigue,
confusion and overall mood.

Treatment-related symptoms

Significant beneficial effects of relaxation on
cancer patients were found in the treatment-
related symptoms nausea, pain, pulse rate, blood
pressure ranging from 0.45 to 0.55. The effect
sizes were homogenous across all studies for all
variables (Table 3). The fail safe values indicate
that from 129 to 440 studies are necessary to
reduce the average effect size estimate to a negligi-
ble level (D = 0.01) according to Orwin (1983) in
terms of Hedges and Olkin (1985, p. 306). For the
variable pain it has to be said that the number of
studies and subjects is very low and the confi-
dence interval quite large (from no effect to a
large effect), although the effect reached signifi-
cance at the 0.05 level. Another variable was
initially tried to analyse within this meta-analysis,
the vomiting response. To our regret the effect
size cannot be interpreted for several reasons.
First of all, the single effect sizes of the studies are
very heterogeneous, the g-values varied from
—0.0488 to 1.4332. Another problem concerning
this variable was very rare incidences over all

Ngwdies NEs subjects D 95% CI Homogeneity Fail safe N
Blood pressure 5 23 144 +0.5518*%  4+0.21/4+0.89 Yes 270
Pulse rate 4 26 103 +0.5382*%  +0.14/40.94 Yes 212
Nausea 10 56 399 +0.4545%  4+0.25/40.65 Yes 440
Pain 3 8 96 +0.4383* +0.03/4+0.84 Yes 129

* p<0.05.

Copyright © 2001 John Wiley & Sons, Ltd.
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groups and sessions. Five studies, which could not
be included into the calculation of the composite
effect size for vomiting because of missing data,
noted that the mean incidence rate was in all
groups per session below 1.0, that only two pa-
tients in each condition vomited during one or
both sessions or that 78% of the patients did not
vomit at all during treatment. One of the included
studies noted that ‘the vomiting levels of patients
in all groups showed considerable volatility over
sessions’. It was decided not to interpret or fur-
ther analyse the effect size (+ 0.5451%*, confidence
interval (CI): +0.12/ + 0.97, no homogeneity) of
vomiting because of this high number of noted
statements, six studies out of eight studies measur-
ing vomiting. Because of a possible floor effect
any comparison between groups was judged not
to be reasonable.

Emotional adjustment

The variable hostility was put together with
other variables measuring, in general, angry feel-
ings facing medical treatment. Besides hostility
before and after chemotherapy these were anger
during radiotherapy courses and appraisal threat
and/or harm-loss during radiotherapy. The vari-
able vigor represents another category of vari-
ables, including vigor during the courses of
radiotherapy and appraisal challenge during ra-
diotherapy. Overall, the average effect sizes for
emotional adjustment variables varied from 0.08
to 0.54. The effect sizes for the variables depres-
sion, hostility, tension, anxiety and mood reached
significance at the 5% level. Of these variables
tension and mood represent the results of only
two studies and therefore must be interpreted very
carefully. For all variables, with the exception of

Table 4. Emotional adjustment
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anxiety, homogeneity was found (Table 4). The
fail safe N indicates 21-352 studies are necessary
to reduce the average effect size estimate to a
negligible level (D-=0.01), according to Orwin
(1983) in terms of Hedges and Olkin (1985, p.
306).

Explanation of heterogeneity

For 11 of 13 categories of dependent measures,
the set of effect sizes proved to be homogenous.
The exception was for vomiting, which was not
further analysed, and the measures of anxiety. In
order to interpret the calculated effect sizes, het-
erogeneity must be resolved following Hedges and
Olkin (1985). Neither the removal of an outlier
nor the splitting of the variables into subgroups
could resolve the heterogeneity of anxiety. All
subgroups reached the significance level, but
the effect size for the pretreatment anxiety was
also heterogeneous, only during treatment and
post-treatment anxiety were they homogenous
(pretreatment  anxiety: Nyugies =3, Ngs= 11,
Nabjeers = 132, D, = +0.7292*, 95% CI = 4 0.36/
+ 1.10, no homogeneity; during treatment anxi-
ety: 5, 32, 197, +0.3888*, 4 0.10/+0.67,
homogenous; post-treatment anxiety: 5, 15, 162,
+0.5588*, + 0.24/ + 0.87, homogenous).

Whether one of the potential moderator vari-
ables intervention intensity, intervention schedule
and the intervention focus could explain the het-
erogeneity of anxiety, was analysed by a categori-
cal classification into two or more classes. It was
verified whether the mean effect sizes of the
classes did differ significantly from each other. In
meta-analytic terms: the possible moderator vari-
ables were tested following the fixed effects cate-
gorical model of homogeneity versus class

Nyudgies Vs subjects  Dw 95% CI Homogeneity Fail safe N

Depression 6 24 274 +0.5422*%  40.30/40.78 Yes 318
Tension 2 5 150 +0.5156* 4+0.19/+0.84 Yes 102
Anxiety 8 61 351 +0.4511*  40.23/40.67 No 352
Mood 2 5 151 +0.4421*  40.12/40.77 Yes 86
Hostility 6 27 284 +0.3438%  4+0.11/40.58 Yes 198
Fatigue 2 5 150 +0.2366  —0.09/4+0.56 Yes 46
Confusion 2 5 150 +0.2266 —0.10/40.55 Yes 44
Vigor 3 7 214 +0.0849  —0.18/40.35 Yes 21
* p<0.05.
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differences of effects sizes (Hedges and Olkin,
1985). A highly significant difference between the
categories relaxation training offered independent
versus in conjunction with medical treatment Qp
(1) =7.0515, p =0.0079. Furthermore a tendency
toward a significant differences between low ver-
sus high intervention intensity Qgy (1) =3.73, p =
0.05 was found. The significant difference of the
intervention schedule subgroups points to a
greater efficacy of relaxation training offered in-
dependently from medical treatment concerning
the reduction of anxiety. Interestingly, the differ-
ence of intervention intensity subgroups pointed
to a benefit of the low intervention intensity (com-
pared to high intervention intensity), i.e. relax-
ation training intensities below 2 h tending to
have a higher average effect on anxiety. For the
moderator variable intervention focus a compari-
son between classes could not be made since all
studies measuring anxiety belonged to the same
category (chemotherapy).

DISCUSSION

Interpretation of effect sizes

In the following, the magnitudes of effect sizes
are interpreted in terms of the Cohen index, i.e.
D(w), 0.20 small effect, 0.50 medium effect, 0.80
large effect (Cohen, 1988). The relaxation inter-
vention proved to have a small but significant
effect on the treatment-related symptoms of the
medical treatment of cancer: nausea and pain.
Patients who received relaxation training experi-
enced significantly less nausea and pain. Relax-
ation training also significantly reduced pulse rate
and blood pressure in these patients (medium
effect). The reduction of blood pressure and pulse
rate seems to confirm the supposed effectiveness
of relaxation through muscular relaxation. A deep
somatic restfulness reduces anxiety and physiolog-
ical arousal, thereby reducing side effects such as
gastrointestinal upsets that are caused or exacer-
bated by high levels of anxiety and arousal. The
muscular relaxation may also directly inhibit the
characteristic sequence of muscular activity that
generally precedes nausea and vomiting (Burish et
al., 1983). Concerning emotional adjustment, relax-
ation training has a significant (medium) effect on
depression and a significant (small) effect in the
reduction of anxiety and hostility. Patients receiv-
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ing relaxation training were found to be less de-
pressive, anxious and hostile in the context of the
acute medical setting. The analysis of two studies
only, pointed to an additional effect of relaxation
on the reduction of tension and amelioration of
the overall mood state. Patients were shown to be
less tense and in a better mood or to have fewer
mood disturbances. Apparently relaxation has no
effect on patients’ levels of vigor, fatigue and
confusion.

Impact of the moderator variables

The effect of relaxation on the anxiety level of
patients depends on two intervention features.
First, if relaxation techniques have been learned
prior to the acute medical treatment, they reduce
anxiety significantly better. Second, relaxation in-
terventions below 2 h overall intensity (time spent
with the professional) have a tendency towards a
higher effect on the reduction of anxiety. Regard-
ing the impact of these moderating variables, we
can speculate about possible explanations:

(1) Medical cancer treatment may especially
provoke anxiety about something that cannot be
influenced. The infusion of drugs seen by the
patient as ‘poison’ has to be accepted, and noth-
ing can be done against this. The patient may feel
helpless, hopeless and anxious. In this situation,
relaxation affords an active coping strategy for
the patient, the feeling of greater self-efficacy (see
Bandura, 1977) may be extremely relevant (Carey
and Burish, 1988; Lyles et al., 1982; Redd and
Andrykowski, 1982). If the patients feel they are
gaining control over at least the side effects of this
drug, they suffer less anxiety in this stressful
situation. Unlike the intervention given in con-
junction with medical treatment, where the pa-
tients ‘go through’ like the medical treatment
itself, the intervention offered independently can
be used wvoluntary and may also have a more
general effect. The intervention intensity may be
related to the motivation, a ‘short explanation
and demonstration’ of the procedure could moti-
vate the patients to practice on their own a lot
more than in the case of getting training on a
more regular basis. The fact that the patients have
‘worked this method out mostly on their own’
could directly influence their feeling of self-
efficacy. Past research analysing the form of
presentation of relaxation nevertheless points
to a more effective relaxation intervention
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administered by a professional therapist than by a
trained volunteer therapist (Carey and Burish,
1987) and to a more effective live presentation
instead of tape presentation only (Morrow, 1984).
The formerly helpless confrontation with the med-
ical treatment becomes something that can be
influenced by the patient, treatment-related symp-
toms seem to be manageable. The patient has
learned a method to prevent or lessen side-effects,
thereby reducing anxiety. This result contradicts
the hypothesized mechanism of action of relax-
ation being simply a distracter. It could be as-
sumed that interventions focusing on the patient’s
own capacity for learning to relax are more effec-
tive than those trying to offer as much training
with an expert as possible. The ability of the
expert to motivate the patients to practice on their
own may be of special importance. This aspect is
often neglected but is worthy of becoming amelio-
rated perhaps by adding special components, e.g.
integrating family members of the patient in the
relaxation intervention. Nevertheless it is reason-
able to assume limitations of this probably most
effective form of relaxation training, because very
ill patients (e.g. low Karnofsky Index) or high
anxiety patients may not be able to practice as
much on their own and may especially need the
individual therapist’s support and aid with the
training process.

(2) A different hypothesis in accordance with
learning theories is that learning of the relaxation
intervention proves to be more effective if it is not
learned within the stressful anxiety provoking en-
vironment of the medical treatment but in a
harmless and calm surrounding. Therefore, any
relaxation intervention offered independently
from medical treatment can reduce direct treat-
ment-related symptoms and emotional adjust-
ment, especially anxiety, much better.

(3) An alternative explanation of the result
found, intervention offered independently from
medical treatment being more effective has to be
taken into account. The sample of study interven-
tions offered independently is probably biased in
the way that the patients taking part in the inter-
vention group offered independently are more
highly motivated than those taking part in inter-
vention groups offered in conjunction with medi-
cal treatment. Looking at the schedule of the
intervention offered independently we assume that
in some of the studies the relaxation training
represented an extra visit to the hospital for the
patients. This practical aspect of the study design
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was not explicitly noted in any of the studies.
Patients who came exclusively for the psychologi-
cal intervention, are presumed to be more highly
motivated about the relaxation intervention and
are believed to be training much more often on
their own.

Nevertheless heterogeneity of effects on anxiety
could not be completely explained since not only
Qg proved to be significant but also Qy,. This
illustrates a significant difference between classes,
but the classes are heterogeneous within. The
moderator variable therefore could not com-
pletely explain the difference found. There seem
to be additional variables to the ones discussed
above, which are having an influence on the effect
of relaxation on anxiety. In view of the number of
included studies, any further subclassification or
supposing of different moderator variables was
not carried out. To discover these other moderat-
ing variables would be extremely useful since, as
noted earlier, the effective reduction of anxiety
may also reduce nausea and vomiting by lowering
the general physiological arousal. The hypothe-
sized comparability of different medical cancer
procedures, including modern procedures like
bone marrow transplant or hyperthermia, proved
to be correct. Patients under different acute medi-
cal treatments do benefit equally from relaxation
training. This points to the favorable extension of
the routine clinical use of relaxation training into
newer medical settings, like BMT. The question of
effectiveness of relaxation in the BMT setting is
addressed in an ongoing study of Hasenbring et
al. (1998), where it is compared to music therapy.
BMT results in more severe forms of the same
side effects seen in other cancer populations (see
Chapman et al., 1987; Chapko et al., 1989 noted
in Syrjala et al., 1992).

External validity

Some caution is necessary in assuming that the
results apply equally to different populations
(Meyer and Mark, 1995). Meta-analysis is limited
to the presentation of the mean population, it
does not take into account the individual effec-
tiveness depending on individual factors. For ex-
ample, for women below 55 years (Bridge et al.,
1988), patients with low hypnotic susceptibility
(Reeves et al., 1982), high-anxiety patients (Carey
and Burish, 1985), ethic minorities or patients not
interested in the intervention, relaxation training
may not be equally effective. Describing the
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average population (see means in ‘characteristics
of the studies’) represented by the meta-analysis
results, leads to breast, hematological, lymphoma
and lung cancer patients at the age of 50, mostly
women. The patients are treated in an outpatient
setting receiving highly emetogenic chemotherapy.
They are trained in PMR with individually
tailored guided imagery which consists of three
sessions at 40 min each, the mean overall
intervention intensity is about 2.5 h. The patients
are given a relaxation audiocassette or written
instructions to practice relaxation at home. Ex-
tending the results of meta-analysis by analysing
the variance of effectiveness depending on individ-
ual factors surely is a worthwhile target for future
research.

Implication of meta-analytical methodology

The magnitude of effects of the psychological
intervention on treatment and disease-related
symptoms and emotional adjustment are com-
parable with the results found by Meyer and
Mark (1995). The effects of relaxation on treat-
ment-related symptoms are slightly higher than on
emotional adjustment. Compared with Meyers
study, our results seem to be higher in their
magnitude which is explainable with our slightly
different categories and included studies and less
conservative calculations. Since the meta-analysis
calculates effects of a psychological intervention
on severe side effects it was decided to calculate
less conservatively in the form of keeping the
f-error low. Instead of withholding the patient an
effective intervention to lessen his/her side effects
of the acute medical treatment, the offer of an
unprofitable intervention (probably only unprof-
itable for the reduction of side effects) was judged
as being more reasonable. Because of these rea-
sons we decided not to risk a clear underestima-
tion of effects by setting results simply stated as
non-significant or not further mentioned in the
result section of the studies at zero in our calcula-
tions. The fail safe N, pointing depending on the
categories from 21 to 440 studies necessary to
reduce the average effect size estimated to a criti-
cal effect size of 0.01, ruled out the possibility of
an overestimation of the effect of relaxation. For
the effect sizes which reached significance the fail
safe number is at least 86. Following Rosenthal
(1984) cited after Fricke and Treinies (1985) there
is no agreed standard concerning the magnitude
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of a fail safe number necessary to reject the null
hypothesis of no effect. For the use of the fail safe
as a decision criterion, a rule of thumb is pro-
posed: the underlying true effect of the calculated
effect size (taking the publication bias into ac-
count) is different from zero if the fail safe value
exceeds five times plus 10 the number of studies
included in the effect size calculations. In all
variables it exceeds this defined number with the
exception of vigor. Only 15 studies were found
within the defined criteria, it seems improbable
that 86 unpublished studies found no effect of
relaxation training on the variables analysed.
Only one study published in 1997 (Yoo et al.,
1997) is known to fulfill the defined criteria for
entry in analysis but was omitted from analyses
because of the defined time frame. The study did
not have contradictory outcomes. The study out-
comes mainly confirm our results.

The number of included studies (15) poses sev-
eral problems: First, it leads to less power in the
model testing, probably categories did not reach
significance or not as high as in reality, because of
high degrees of freedom. Because of the small
number of treatment—control comparisons /-
errors are possible. Second, theoretical driven hy-
potheses were not possible to check, since many
studies would be lost because of missing informa-
tion about specific features. The subquestions
were decided post hoc in order to keep all studies
in further calculations. Third, resolving the het-
erogeneity within classes by further subclassifica-
tions of the moderator variables was impossible in
view of the number of effect sizes.

Clinical and practical implication of study results

The consistency of the positive results obtained
in the group of studies of the meta-analysis is
remarkable: clinical significant reductions in nau-
sea, pain, anxiety, depression, hostility and physi-
ological arousal (blood pressure and pulse rate)
were achieved despite wide variations in type of
cancer, stage of disease, chemotherapy protocol,
etc. This fact is especially noteworthy if one con-
siders that the research was conducted by separate
groups of investigators using different research
methods. Overall it can be assumed that relax-
ation during the courses of cancer treatment
makes the experience less stressful in effectively
reducing side effects. It is a skill which patients
can learn easily, giving them a personal sense of
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mastery and control over their problems rather
than an increased sense of helplessness resulting
from further dependency on drugs (Redd et al.,
1982-1983). It does not need to be cost-intensive,
since the short intensities of the intervention be-
low 2 h overall proved to be very effective, proba-
bly even more effective. Of potential relevance
may be the ability of the therapist to motivate the
patient to practice on his/her own. Relaxation
does not only enable the patient to alleviate his or
her experience of treatment-related symptoms
such as nausea, but also potentially benefits the
patients in other areas, long after the treatment is
completed. Its benefits may extend beyond the
control of side effects in even helping family
members (Burish et al., 1988, 1991).

Other modalities in combination with relax-
ation (e.g. antiemetic medication, counseling/
therapy, educational intervention regarding
chemotherapy (Burish et al., 1991), positive sug-
gestions of improved appetite (Cotanch and
Strum, 1987), nutritional advice (Flrst er al.,
1992), may contribute a potentiating effect to the
traditional relaxation training, thus producing a
more complete outcome. Therefore, an implemen-
tation of relaxation training into clinical routine
for diverse kinds of medical treatment proved to
be effective by the research of the past 15 years. It
surely should be used as standard adjunctive
treatment in the care of cancer patients.
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