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Background Quality-of-life (QOL) measurement is often incorporated into randomized clinical trials in breast cancer. The
objectives of this systematic review were to assess the incremental effect of QOL measurement in addition to
traditional endpoints (such as disease-free survival or toxic effects) on clinical decision making and to describe

the extent of QOL reporting in randomized clinical trials of breast cancer.

Methods We conducted a search of MEDLINE for English-language articles published between May-June 2001 and
October 2009 that reported: 1) a randomized clinical trial of breast cancer treatment (excluding prevention
trials), including surgery, chemotherapy, hormone therapy, symptom control, follow-up, and psychosocial inter-
vention; 2) the use of a patient self-report measure that examined general QOL, cancer-specific or breast
cancer-specific QOL or psychosocial variables; and 3) documentation of QOL outcomes. All selected trials were
evaluated by two reviewers, and data were extracted using a standardized form for each variable. Data are pre-

sented in descriptive table formats.

Results A total of 190 randomized clinical trials were included in this review. The two most commonly used question-
naires were the European Organization for Research and Treatment of Cancer QOL Questionnaire and the
Functional Assessment of Cancer Therapy/Functional Assessment of Chronic lliness Therapy. More than 80% of
the included trials reported the name(s) of the instrument(s), trial and QOL sample sizes, the timing of QOL
assessment, and the statistical method. Statistical power for QOL was reported in 19.4% of the biomedical in-
tervention trials and in 29.9% of the nonbiomedical intervention trials. The percentage of trials in which QOL
findings influenced clinical decision making increased from 15.2% in the previous review to 30.1% in this
updated review for trials of biomedical interventions but decreased from 95.0% to 63.2% for trials of nonbio-
medical interventions. Discordance between reviewers ranged from 1.1% for description of the statistical

method (yes vs no) to 19.9% for the sample size for QOL.
Conclusion Reporting of QOL methodology could be improved.

J Natl Cancer Inst 2011;103:178-231

Health-related quality of life (QOL) is now commonly incorpo-
rated into the design of clinical trials as a primary or secondary
outcome. In 1993, QOL was defined broadly by the World Health
Organization as an “individual’s perception of their position in life
in the context of the culture and value systems in which they live
and in relation to their goals, expectations, standards and concerns.
It is a broad-ranging concept affected in a complex way by the
persons’ physical health, psychological state, level of indepen-
dence, social relationships, and their relationship to salient features
of their environment” (1). In 1989, Moinpour et al. (2) suggested
that QOL be included as an endpoint in randomized phase III
clinical trials in the following circumstances: “protocols using
adjuvant therapy for patients at risk of recurrence, disease sites
with an extremely poor prognosis, protocols in which different
modalities are compared, protocols in which treatment of different
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intensities and/or durations are compared and protocols in which
survival is expected to be equivalent but QOL is expected to show
difference.” Data derived from QOL measured in clinical trials can
be used to select the optimal intervention, describe a patient’s ex-
perience, or provide prognostic information (3). Previous studies
(4,5) have shown that measuring QOL provides more information
about symptoms than measuring adverse events alone.

In 2006, the Food and Drug Administration (FDA) introduced
the term “patient-reported outcomes” as “a measurement of any
aspect of a patient’s health status that comes directly from the
patient” (6). The FDA proposed a series of criteria for selecting
patient-reported outcome instruments when the effectiveness cri-
teria for approval of medical product labeling claims are based on
patient-reported outcomes. QOL is measured by patient-reported
outcomes.
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In breast cancer, patient-reported outcomes are rarely used for
approval of a medical product. Most interventions are approved
based on disease-free, progression-free, or overall survival out-
comes. The incremental contribution of QOL measurement to
clinical decision making beyond these traditional medical out-
comes is unclear. However, for patients and clinicians, the effect of
an intervention on QOL is of major interest.

The drawbacks of incorporating QOL outcomes into clinical
trials include the additional resources needed to perform data col-
lection and the challenges encountered in analyzing the data.
Administering QOL questionnaires is labor intensive for the re-
search team, and they take time and energy for patients to com-
plete, which may be particularly precious when QOL assessment is
conducted at the end of life. Administering and analyzing QOL
questionnaires is also costly. Data analysis is a challenge because
multiple questionnaires are often used, and missing data are fre-
quently encountered. In addition, data analyses need to take into
account the complexity of multiple assessments at different points
in time with different questionnaires. Moreover, QOL data need
to be presented so that the clinical significance of the results is
clear. Ultimately, these results should also be made comprehen-
sible for patients. Although QOL questionnaires are rarely in-
cluded in the publications that describe their development and
validity, many are accessible from the authors or from Web sites
free of charge. Finally, QOL data are often reported either very
briefly in the main publication or as a separate publication in a
different journal and at a different time, potentially reducing the
impact of these data on treatment decision making.

Despite these challenges, QOL outcomes are commonly used
in oncology research. A systematic review published in 2003 by
Goodwin et al. (3) (our group) found 66 randomized clinical trials
in breast cancer that included at least one QOL outcome. We
found that the contribution of information obtained by measuring
QOL to clinical decision making (ie, to selecting the optimal treat-
ment among those being studied) depended on the trial setting. In
randomized clinical trials of adjuvant therapy, QOL data did not
influence clinical decision making. By contrast, these data had
more weight in trials of psychosocial interventions, in which QOL
was often the primary outcome.

Other systematic reviews of QOL in oncology have been pub-
lished since ours. For example, Efficace et al. (7) reviewed 24 random-
ized clinical trials in prostate cancer. They found that 74% reported
some differences in QOL but only one-third had a robust QOL
design and provided a “comprehensive picture of the whole treat-
ment.” The trials that were considered to have a robust QOL design
(ie, they met eight of 11 criteria from a checklist for QOL outcome)
were exclusively in the metastatic setting. In 2006, Blazeby et al. (8)
reviewed 33 randomized clinical trials in surgical oncology and found
that in 22 of them, QOL measurement either influenced treatment
recommendation from the authors or provided important informa-
tion for patients to be fully informed of the impact of treatment on
their QOL. In 2007, Joly et al. (9) reviewed trials in metastatic cancer
that had a sample size of at least 150 patients. They concluded that
reporting of QOL was poor. More recently, Montazeri (10) reviewed
studies published from 1974 to 2007 that focused on QOL in breast
cancer patients; the conclusions of the studies were summarized, but
there was no assessment of the extent of QOL reporting.
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CONTEXT AND CAVEATS

Prior knowledge

A previous systematic review of 66 randomized clinical trials in
breast cancer published between 1981 and 2001 that incorporated
quality-of-life (QOL) assessments found that the influence of QOL
data on clinical decision making depend on the setting where it
was used.

Study design

Updated systematic review of 190 randomized clinical trials of in-
terventions in breast cancer patients published from 2001 to 2009
to assess the incremental effect of QOL measurement in addition
to traditional endpoints on clinical decision making and to describe
the extent of QOL reporting.

Contribution

The European Organization for Research and Treatment of Cancer
QOL Questionnaire and the Functional Assessment of Cancer
Therapy/Functional Assessment of Chronic lliness Therapy were
the most commonly used instruments. Less than 30% of the trials
reported the statistical power for QOL. For trials of biomedical in-
terventions, the percentage of trials of biomedical interventions in
which QOL findings influenced clinical decision making increased
from 15.2% in the previous review to 30.1% in this updated review;
for trials of nonbiomedical interventions, the percentage decreased
from 95.0% to 63.2%.

Implications
Reporting of QOL methodology could be improved.

Limitations

Interpretation of the data, including whether or not QOL results
influenced the study authors’ decision to recommend the use of an
intervention, was difficult in some cases. The search strategy may
not have captured all relevant trials. Conclusions about the rele-
vance of QOL to breast cancer relate to those studies in which QOL
was measured not to breast cancer studies overall.

From the Editors

Because numerous randomized clinical trials in breast cancer
have been published since our review in 2003 (3) (the literature
search for that review was terminated in May—June 2001) and the
quality and utility of QOL measurement and reporting have likely
improved in recent studies, we have updated our review to examine
if there has been any change in the effect of QOL on clinical
decision making in randomized clinical trials in breast cancer. The
objectives of this review were to assess the incremental effect of
QOL measurement on clinical decision making over and above
that of traditional trial endpoints and to describe the extent of
QOL reporting in clinical trials.

Methods

Search Strategy and Inclusion Criteria

We searched for randomized clinical trials in breast cancer that
had QOL as an outcome. Because our goal was to update our
review published in 2003, we adopted the same search strategy (3).
A search of MEDLINE was initially conducted in March 2006 and
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updated in October 2009 using the following terms and restricting
to English-language articles: breast cancer AND Hospital Anxiety
and Depression Scale (HADS) OR Cancer Rehabilitation Scale
(CARES) OR Functional Living Index for Cancer (FLIC) OR
European Organization for Research and Treatment of Cancer
QOL Questionnaire C-30 (EORTC QLQ-C30) OR Functional
Assessment of Cancer Therapy (FACT) OR Breast Cancer
Chemotherapy Questionnaire (BCQ) OR Profile of Mood States
(POMS) OR Medical Outcomes Study—Short Form 36 (MOS SF-
36) OR Symptom Distress Scale (SDS) OR Rotterdam Symptom
Checklist (RSCL) OR State-Trait Anxiety Index (STAI) OR
quality of life (QOL) OR QOL and instruments OR QOL and
randomized trial OR QOL and clinical trial. Articles were required
to meet the following criteria to be included in this review: 1)
report a randomized clinical trial of breast cancer treatment (ex-
cluding prevention), including surgery, chemotherapy, hormone
therapy, symptom control, follow-up, psychosocial intervention,
or other setting (eg, survivorship); 2) use a patient self-report
measure that examined general, cancer-specific, or breast cancer—
specific QOL or psychosocial variables; and 3) have documenta-
tion of QOL outcomes. Trials that measured only utilities, toxic
effects, or symptoms were excluded. We included additional arti-
cles that were identified based on citations in the articles found in
the MEDLINE search.

We identified 3096 articles by using this search strategy (Figure 1).
These articles were screened (title, abstract, and full text when
necessary) by one author (J.L.) for inclusion in this review. Articles
that included other types of cancer were excluded unless they
reported data for breast cancer separately. From these 3096 arti-
cles, 399 were selected for full review by pairs of reviewers (March
2006 search: J.L.. and P.J.G., and J.L. and L.J.B.; October 2009
update: J.L. and S.L., and L.J.B. and V.T.); 178 articles were ex-
cluded because they did not meet the inclusion criteria when the
full text was reviewed. A total of 222 articles were included in this
review, corresponding to 190 different randomized clinical trials
published from May-June 2001 to October 2009. Data were
extracted using a standard data collection form by pairs of authors
(J.L. and PJ.G., J.L. and L.J.B., J.L. and S.L., and L.J.B. and
V.T.). Disagreements were resolved by discussion.

Data Extraction

We adopted the same criteria for QOL reporting as in our pre-
vious review (3) and added three variables: presence of power and
/or sample size calculation for QOL outcome(s), documentation of
missing data, and documentation of the clinical significance of
QOL findings. A description of each criterion follows.

2697 articles were excluded
because they did not comply
with the following three
criteria: An RCT, report data
on QOL, report data on
breast cancer patients.

MEDLINE search
3096 articles

One article added
based on in the
citations of articles
found with the
MEDLINE search

178 articles excluded after
full text reviewed by a pair of
reviewers for the same
reasons as mentioned above

399 articles
222 articles, corresponding
to 190 RCTs

Figure 1. Flowchart of the literature search. QOL = quality of life;
RCT = randomized clinical trial.
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Type of Intervention and Setting. Articles were classified
according to the type of intervention the trial evaluated and the
clinical setting: biomedical intervention (for primary management,
adjuvant treatment, metastatic disease, follow-up, or symptom
control) or nonbiomedical intervention (psychosocial intervention
in adjuvant [around the time of adjuvant treatment] or metastatic
setting, symptom control, or other).

Name and Type of the Trial. Each randomized clinical trial
was classified a superiority, a noninferiority, or an equivalence
trial. When the standard arm was placebo-treated or a control
group that received no treatment or usual care, the study was
classified as a superiority trial. Pilot trials were identified as
such.

Description of the Intervention. A brief description of the inter-
vention (experimental vs standard arm) was produced for each
trial.

QOL as a Primary or Secondary Outcome. We determined if
QOL was the primary outcome of the trial (if an article reported
specifically on QOL, but QOL was a secondary outcome of the
original trial, it was classified as a secondary outcome even if it was
the only outcome included in a separate report).

QOL Instruments. A set of questionnaires with documented
validity was previously identified by the authors of the previous
review (3) (European Organization for the Research and
Treatment of Cancer Quality-of-Life Questionnaire [EORTC
QLQ], Functional Living Index-Cancer [FLIC], Functional
Assessment of Cancer Therapy [FACT], Profile of Mood States
[POMS], Hospital Anxiety and Depression Scale [HADS],
Rotterdam Symptom Checklist [RSCL], Cancer Rehabilitation
Evaluation System [CARES], Medical Outcome Study-Short
Form-36 [MOS SF-36], Symptom Distress Scale [SDS], State—
Trait Anxiety Inventory [STAI]). We noted other instruments
that were not part of that list and that were used to measure
QOL. For these other questionnaires, we conducted a search on
MEDLINE or using the reference for the questionnaire in the
article to find data on its validity, reliability, and responsiveness
to change, and report those findings in the tables of results when
available.

Trial and QOL Sample Sizes. We noted the total number of
patients who were randomly assigned in the trial and the total
number of patients who completed at least one QOL assessment,
preferably the baseline assessment (this information was some-
times found in tables or a figure if not explicitly mentioned in the
text).

Statistical Power for QOL. We noted whether we could identify
a sample size calculation or statistical power for QOL outcome(s).

Missing Data, General. We noted if there was any mention in the
article of the extent of missing data, even if missing data were
limited to overall compliance (eg, the number of patients who
completed questionnaires).

Missing Data, Specific. We noted whether the authors had
explicitly discussed how missing data were handled (ie, missing
questionnaires, not missing data within a questionnaire). If they
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had, we required a description of the method(s) used to take into
account missing data. Simply using available data for analyses
without explicitly mentioning that they chose to use available data
only did not satisfy this criterion.

Statistical Method. We noted whether the statistical method
used to analyze QOL was reported in the article.

Timing of QOL Assessment. We noted whether the article
reported when during the trial QOL was assessed.

QOL Outcome(s). We summarized the main QOL results accord-
ing to the intervention arm.

Clinical Significance of QOL Findings. A study was classified as
having clinical significance if it used either a distribution-based
method (eg, effect size) or an anchor-based method (eg, if it used
or referred to an article that asked patients if they improved or not
and linked a change of the QOL score in the questionnaire to the
whether the patients improved or not) to support a statement by
the authors about the clinical significance of the results. A state-
ment by the authors that the results were clinically significant that
was not accompanied by the use of or reference to a recognized
approach for defining clinical significance did not meet our criteria
for this variable.

Medical Outcome(s). We summarized the medical outcomes
according to the intervention arm.

QOL Influence on Clinical Decision Making. We determined
whether QOL influenced the recommendation by the authors to
use or not use the intervention over and above the information
provided by the medical outcomes (including toxic effects) based
on results of the trial and conclusions of the authors. We deter-
mined that it did if QOL results were used to select the optimal
intervention while considering toxic effects or other medical
outcomes. By default, for trials in which QOL was the primary
outcome, this criterion was set to “yes.” This criterion was
used to assess the incremental impact of QOL measurement on
decision making over and above that based on traditional
endpoints.

Data were extracted independently by pairs of reviewers
(J.L. and PJ.G., J.L. and L.J.B., J.L.. and S.L., and L.J.B. and
V.T.) and compared. A discrepancy between the two reviewers
was considered to be discordance in the criterion. The percentage
of discordance was calculated for each variable; for example, for
the variable “clinical significance of QOL finding,” there was
discordance between the two reviewers for 25 (13.4%) of the
186 randomized clinical trials. Descriptive data are presented in
tabular form.

Results

Summary of Questionnaires Used and Reporting by Criteria
A total of 190 randomized clinical trials were included in this
review: 103 evaluated biomedical interventions and 87 evaluated
nonbiomedical interventions. The QOL questionnaires that were
used in these trials are shown in Table 1. Questionnaires not listed
in Table 1 were used in less than 5% of the trials. For trials of
biomedical interventions, the most commonly used questionnaire

jnci.oxfordjournals.org

Table 1. Summary of questionnaires used in randomized clinical trials of breast cancer treatment that included a quality-of-life measurement*

No. (%) of trials that used questionnaire

Others
and novel¥

EORTC
aLat

No. of

MAC CARES

SF-12/SF-36 STAI HADS CES-D IES

POMS

FACT/FACITt

trials

Category

Biomedical interventions

17
64

0(0)
0(0)

0(0) 0(0) 0(0)
0(0)

6 (13.0)

11 (10.7)

2(4.4)
4 (3.9)

2 (4.4)

11 (10.7)

2 (4.4)
5 (4.8)

0(0)

12 (26.1)
42 (40.8)

46
103

First review (1983-2001)

Update (2001-2009)
Nonbiomedical interventions

1(1.0)

3(2.9)

(25.2)

26

01(0) 3 (15) 3(15) 3(15)

13 (14.9)

2 (10)

14 (16.1)

3 (15) 2 (10)

12 (60)
19 (21.9)

1(5.0) 3 (15)

11 (12.6)

20
87

First review (1983-2001)

Update (2001-2009)

68

7 (8.0) 1(1.1)

11 (12.6)

15(17.2)

14 (16.1)

15(17.2)

Center for Epidemiological Studies—Depression Scale; EORTC QLQ

Cancer Rehabilitation Evaluation System; CES-D

* The first review (3) covered 1983-2001, and this update covers 2001-2009. CARES

Functional Assessment of Cancer Therapy/Functional Assessment of Chronic lliness Therapy;

European Organization for the Research and Treatment of Cancer Quality-of-Life Questionnaire; FACT/FACIT

Short Form-12, short form-36;

Mental Adjustment to Cancer; POMS = Profile of Mood States; SF-12/SF-36

Impact of Events Scale; MAC

Hospital Anxiety and Depression Scale; IES
State-Trait Anxiety Index.

HADS
STAI
T When more than one module of the same "“questionnaire” (eg, EORTC QLQ-C30 and BR23) was used, they were counted as only one questionnaire.

+ Number of different questionnaires (percentage of each was not calculated).
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was the EORTC QLQ, which was either used alone or with spe-
cific modules in 40% of the trials, followed by the FACT and
Functional Assessment of Chronic Illness Therapy (FACIT) ques-
tionnaires, which were used in 25% of the trials. For nonbiomedi-
cal interventions, the most commonly used questionnaires were
the POMS (21% of trials), FACT/FACIT (17.0% of trials), STAI
(17.0% of trials), HADS (16%), and SF-12/SF-36 (16% of trials).
Since our previous review (3), there was an increase in the per-
centage of trials of biomedical interventions that used the EORTC
QLQ (from 26% to 40% of trials) and the FACT/FACIT (from
0% to 25% of trials). In trials of nonbiomedical interventions, the
largest change in use was for the POMS: it was used in 60% of trials
in the previous review but in only 21% of trials in this review. More
than 80% of biomedical and nonbiomedical intervention trials
reported the names of the QOL instruments, the trial sample size,
the sample size for QOL outcome(s), the timing of QOL, and the
statistical method for QOL analysis (Table 2). Statistical power for
QOL was reported in 19.4% of the biomedical intervention trials
and in 29.9% of the nonbiomedical intervention trials. Information
on compliance or the number of patients who completed question-
naires was reported in 76.7% of biomedical intervention trials and
in 89.7% of the nonbiomedical intervention trials, but only 30.1%
and 24.1%, respectively, reported how missing data were handled.
The percentage of trials in which QOL findings influenced clinical
decision making increased from 15.2% in our previous review to
30.1% in this updated review for trials of biomedical interven-
tions but decreased from 95.0% to 63.2% for trials of nonbiomedi-
cal interventions. Discordance between reviewers ranged from
1.1% for statistical method described (yes vs no) to 19.9% for
sample size for QOL (Table 2).

Below we describe the main results for biomedical intervention
trials (Table 3) and nonbiomedical intervention trials (Table 4).

QOL in Randomized Clinical Trials of Biomedical
Interventions
Primary Management Setting. Six clinical trials (11-17)
involving various surgical procedures were reported; five trials
(12-17) involved axillary interventions, reflecting the recent in-
terest in reducing morbidity due to axillary assessment. Although
no trial showed a difference in cancer outcomes between the
treatment arms, in general, there was less arm morbidity with less
extensive surgery. Overall, less aggressive surgical interventions
had less of an effect on QOL outcomes: The effects on QOL
were greatest shortly after surgery, and the differences between
treatment arms disappeared over time. The International Breast
Cancer Study Group (IBCSG) 10-93 (14) and Axillary Lymphatic
Mapping Against Nodal Axillary Clearance (ALMANAC) (15)
trials clearly stated that QOL was the primary endpoint. The
IBCSG 10-93 trial showed that axillary lymph node dissection
was associated with more arm problems after surgery compared
with no axillary lymph node dissection, but these differences
disappeared over time. The ALMANAC trial showed better
QOL with sentinel lymph node dissection than with standard
axillary treatment, but no difference in anxiety between treat-
ment arms.

Two trials (20,22) compared standard radiation with intensity-
modulated radiation therapy. There was improved cosmesis and
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Table 2. Summary of quality criteria for quality-of-life reporting*

Percentage of trials reporting

QOL influence

Clinical
significance

on clinical
decision

Timing of

Missing

QoL Power Missing

sample

Trial
sample

of QOL
finding

QoL
assessment

data, Statistical

specific

data,

for

No. of

making

method

size QoL general

Instruments size

trials

Category

Biomedical interventions
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The QOL results influenced clinical decision making in five
(26,28,29,52,53) of the 28 trials. Three trials (26,28,29) compared
A trial of high-dose chemotherapy vs standard-dose chemo-
The other trials in which QOL results did not influence clinical
decisions are briefly reviewed here, according to the treatment

less desquamation with intensity-modulated radiation therapy but

Two trials (18,21) compared radiation with no radiation in
older women. One trial (18) compared tamoxifen with or without
the radiation arm. However, the clinical significance of this differ-
ence was not addressed. In the other trial (21), which addressed the
chemotherapy (cyclophosphamide-methotrexate—fluorouracil

benefit of adjuvant radiation therapy in women aged 65 years or
older, there was no difference in global QOL, the primary

the majority of which were large multicenter trials in which QOL
patients as a secondary endpoint. The majority of these trials used

ilar in the two treatment arms among hormone receptor—positive
patients. In the Danish Breast Cancer Cooperative Group

(DBCG)-89 trial (28), there was no difference between treatment
arms in medical outcomes, but chemotherapy was associated with

poorer QOL in the first 6 months. In the IBCSG VIII trial (29), sim-
ilar medical outcomes were found for hormone receptor—positive
patients in the two treatment arms, but QOL at 6 months was
high-dose arm. A Japanese trial comparing CMF vs oral chemo-
Hormone therapy vs hormone therapy plus chemo-
therapy. The IBCSG trial IX compared CMF and tamoxifen
with tamoxifen alone (24,25). Linear analog self-assessment scales
were used to measure QOL. Patients who received CMF and ta-
moxifen reported worse QOL during chemotherapy administra-
tion but not after compared with those receiving tamoxifen alone,
Chemotherapy “X” vs chemotherapy “Y”. Sixteen trials
(31,33,34,36,38-41,43-53) compared different chemotherapy
regimens, of which six trials (34,41,43,44,49,51,52) evaluated au-
tologous stem cell transplant and two trials (31,38-40) evaluated

therapy (53) showed no difference in overall survival but better

(the primary endpoint of the trial) against poorer QOL in the
QOL with oral chemotherapy.

pared goserelin with chemotherapy, disease-free survival was sim-
therapy (52), which identified no difference in overall survival
between the study arms, balanced improved disease-free survival

a finding that the authors considered clinically significant.

[CMF]) with ovarian ablation. In the Zoladex Early Breast Cancer
Research Association (ZEBRA) equivalence trial (26), which com-

changes in QOL in a population of women with breast cancer.
Power calculations for QOL outcomes were reported in a minority

was measured for the whole population or in a subgroup of
QOL questionnaires that were valid, reliable, and responsive to

gory (24-26,28-31,33,34,36,38-41,43-54,56-59,61-63,66-68),

2 years of this trial found better role functioning at 12 months in
Adjuvant Treatment Setting. There were 28 trials in this cate-

radiation therapy in women with good prognosis who were aged
50 years or older. A QOL and pain substudy conducted in the final

no difference in QOL between treatment arms in either trial.

better with goserelin alone.
arms that were compared.

endpoint.
of these trials.
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dose-intensive vs standard-dose chemotherapy. All of these trials
showed either no difference or a transient decline in QOL during
treatment administration in the dose-intensive chemotherapy arm
with subsequent improvement over time.

Hormone therapy “X” vs hormone therapy “Y”. The
Zoladex in Premenopausal Patients trial (54) was conducted in
premenopausal women and compared tamoxifen with ovarian ab-
lation. Six trials were conducted in postmenopausal women and
compared tamoxifen with toremifene [IBCSG trials 12-93 and
14-93 (56)] or with aromatase inhibitors [ie, anastrozole (57-59),
exemestane (66,68), or letrozole (61-63)].

QOL in the Zoladex in Premenopausal Patients trial was
assessed in 72% of the participants of the whole trial using the
HADS and the Physical Symptom and Problem Scale; missing data
were imputed using the last value carried forward. In the large
trials involving aromatase inhibitors, there was no overall effect of
any treatment on QOL; however, symptoms differed according to
the type of hormone therapy received.

Metastatic Disease Setting. T'wenty-nine trials (69-75,
77-90,92-102,104,244) tested a biomedical intervention in the
metastatic disease, of which only three (82,84,97,98) had QOL as
a primary endpoint. The QOL instruments used in this setting
were quite uniform, mainly the EORTC QLQ-C30 plus or minus
the EORTC QLQ-BR23 or the FACT-B. For trials in the
metastatic setting, QOL was often reported only in brief in the
main article (eg, most reported only summary results but no
subscale results or subscales results were reported in tables
only). Other trials reported QOL data in a separate article or
stated that QOL outcomes would be reported separately (data
not shown).

The majority of the trials of biomedical interventions in the met-
astatic disease setting did not report differences in QOL between
study arms. However, trials that compared combination chemo-
therapy with a single agent reported increased toxicity with the
combinations [eg, (70,244)]. Trials that tested adding a taxane to an
anthracycline-based chemotherapy reported no differences in
QOL between study arms (71,75). For example, in a trial that com-
pared doxorubicin—docetaxel with doxorubicin—cyclophosphamide,
doxorubicin-docetaxel demonstrated longer time to progression
and time to treatment failure but no difference in QOL and overall
survival (71); a second trial that used paclitaxel instead of docetaxel
reported no difference in efficacy and no difference in QOL (75).

Among the trials of hormone therapy for metastatic disease, a
small crossover trial of anastrozole vs letrozole assessed QOL and
drug tolerance (97,98); QOL was the primary endpoint, and a
sample size of 66 patients was needed to show an 8.1-point differ-
ence between study arms on the FACT questionnaire. QOL out-
comes favored letrozole, but with a mean difference of only 5.1
points between study arms, which was statistically significant (clinical
significance was not addressed). The other five trials (94-96,101)
that tested hormone therapy in the metastatic setting showed
no differences in QOL or medical outcomes between the study
arms.

QOL was a useful adjunct for clinical decision making in a
noninferiority trial. Conte et al. (74) compared sequential with
concurrent administration of epirubicin and paclitaxel in the
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metastatic setting. In this trial, QOL (a secondary endpoint) was
measured using the EORTC QLQ-C30. QOL was evaluated in
only 50% of the patients. There was a non-statistically significant
trend for better functioning and better symptom control in the
concurrent arm.

Follow-up Setting. Previous studies have shown that most breast
cancer recurrences are detected between doctors’ appointments
(245). Three trials compared standard follow-up with patient-initiated
(105,108) or nurse-led (107) follow-up. In the latter trial (107), the
statistical power was 90% to detect a 10-point increase in anxiety in
nurse-led follow-up (although these calculations seem to have been
made a posteriori). A total of 135 of the 400 randomly assigned
patients from one center were excluded post hoc because the two
intervention arms at that center were considered too similar by the
study authors. Overall, these studies showed no differences in QOL
between the study arms; however, in one study (105), subjects in the
patient-initiated follow-up arm reported fewer arm and breast
symptoms compared with those in the standard follow-up arm.
There were no differences in recurrence between study arms. These
trials suggest that patient-initiated follow-up or nurse-led follow-up
on demand could be an alternative to standard clinic follow-up.

Symptom Control Setting. Three trials evaluated the effect of
antidepressants on depression and fatigue: one compared parox-
etine with placebo (128), one compared paroxetine with amitripty-
line (109), and one compared fluoxetine with placebo (137). Only
one trial (109) reported a sample size calculation. Two of these
trials identified a statistically significant difference in depression
(128,137) but not in fatigue (128).

Erythropoietin (EPO) was studied in the adjuvant treatment
(111,126) and metastatic disease (112,123,126) settings, with the
goal of improving three outcomes: transfusion requirements,
QOL, and, more recently, cognitive dysfunction. These trials used
widely accepted instruments: EORTC QLQ-C30, FACT-anemia,
and POMS. In a pilot trial that assessed the feasibility of adminis-
tering neurocognitive assessment tests (111), QOL was better in
the EPO group than in the placebo group; however, no formal
statistical testing was conducted. QOL was the primary endpoint in
the other two trials. One trial (112) compared two different doses
of EPO and found no difference in transfusion rates. The second
trial (126) compared EPO with standard care and found fewer
transfusions with EPO. QOL was improved in the EPO arm com-
pared with standard care (126), but there was no difference in
global QOL between the high and low doses of EPO (112).
Responder-type analysis at the patient level was used in one study
(112). The largest trial (>900 patients) (123) had QOL as a sec-
ondary endpoint and compared EPO with placebo. The area under
the curve from baseline to 12 months of follow-up was analyzed,
enabling the use of all data collected even if there were missing
assessments. The authors conducted sensitivity analyses for missing
data using different assumptions (but did not detail the approach
used). QOL did not differ between study arms; however, overall
survival was decreased in the EPO arm, leading to early stoppage
of the trial. The measurement of QOL in these trials was important
because EPO was not associated with improved cancer outcomes
and could potentially have been associated with worse outcomes.
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Hot flashes and other menopausal symptoms are common com-
plaints among women with breast cancer. Because hormonal re-
placement therapy is not recommended for women with a history
of breast cancer, other interventions for these symptoms are
needed. We identified trials that tested phytoestrogens (117,127),
homeopathic medicine (129,130), magnets (115), and antidepres-
sants (131,133,139) for controlling menopausal symptoms in
breast cancer patients. These trials were small (ie, 15-83 patients),
and three (115,129,130) were pilot trials. A variety of question-
naires were used to assess hot flashes and QOL associated with
menopausal symptoms. None of these trials reported a QOL ben-
efit for any intervention; however, one trial (129) reported better
general health using the SF-36 questionnaire among subjects who
received homeopathic medicines.

We identified three trials that evaluated lymphatic drainage
(113), exercise (118), or vitamin E plus pentoxifylline (119) for the
treatment of lymphedema. In all of these trials, reduction in arm
volume was the primary endpoint and QOL was a secondary end-
point. Only one study (119) used a questionnaire with specific
questions about arm symptoms (EORTC QLQ-BR23) and that
trial did not identify differences in QOL between the study arms.
One trial (113) showed a statistically significant beneficial effect of
lymphatic drainage on reducing arm volume and for QOL. In that
trial, 31 women were randomly assigned to manual lymphatic
drainage or simple lymphatic drainage using a crossover design.
Manual lymphatic drainage was associated with improved emo-
tional functioning and with reduced dyspnea and sleep distur-
bances; however, there was no difference in physical or role
functioning between the study arms.

Bisphosphonates are recommended by the American Society of
Clinical Oncology for patients with bone metastases to decrease
skeletal events and pain (246). A trial reported by Body et al. (120)
confirmed that a bisphosphonate improved pain and QOL com-
pared with a placebo. Another trial (124) compared administration
of zoledronic acid in a community setting with administration in a
hospital setting. The primary endpoints included bone pain, QOL,
performance status, resource utilization, and patient satisfaction,
but no formal composite endpoint was defined; power calculations
were not provided. Only 79 of the 101 patients enrolled had usable
QOL data. Missing data were replaced by the last observation car-
ried forward. Patients who received community-administered zole-
dronic acid had better QOL compared with patients who received
hospital-administered zoledronic acid. The authors reported that
improvements in global QOL and physical, social, and emotional
functioning were greater than 5% and were, therefore, clinically
significant but provided no justification for this conclusion.

Two randomized placebo-controlled clinical trials evaluated
mistletoe extract for improving QOL in women receiving adjuvant
chemotherapy for breast cancer (121,132). QOL benefits (im-
provement in tiredness, sexuality, physical, emotional, and func-
tional well-being) were identified in the mistletoe arm.

QOL in Randomized Clinical Trials of Nonbiomedical
Interventions

Psychosocial Interventions in the Adjuvant Setting. Twenty
trials belong to this category (141-146,148-150,152-163) (Table 4).
QOL was a primary study outcome in all but two (153,155,156) of
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these 20 trials. Power calculations were presented in only four of
the 20 trials. The absence of power calculation could have been,
at least in part, overcome by addressing the clinical significance
of the results. However, few trials reported the clinical signifi-
cance of their findings (or stated a priori what would be consid-
ered clinically significant): Three trials (146,159,162) used effect
sizes to address clinical significance. Many questionnaires were
used; the most common were the POMS and FACT (each was
used in seven of the 20 trials). QOL influenced the conclusions
because it was the primary outcome in the majority of these trials.
However, it is not clear to what extent the interventions reported
as being beneficial are available and currently used in clinical
practice.

Psychosocial Interventions in the Metastatic Disease
Setting. We identified only four trials of psychosocial interven-
tions in the metastatic disease setting (164,166,167,169,170); one
report (166) focused on analysis of missing data in a randomized
clinical trial (168) that was published before the cutoff for inclusion
in this review.

Classen et al. (164) conducted a trial designed to replicate ear-
lier findings (247) of survival benefits associated with supportive—
expressive group therapy in the metastatic setting. The POMS and
IES questionnaires were used. Interpretation of the QOL data was
based on the effect sizes. The intervention had no effect on mood
but was associated with a greater decline in posttraumatic stress
symptoms compared with the control. Given the absence of sur-
vival benefit (164), it is unclear to what extent this study would
change clinical practice.

Another report (166) was an analysis focusing on missing data
of a randomized clinical trial that was included in our first review
(3) using results for responsiveness to change from a randomized
clinical trial of supportive-expressive group therapy that was pub-
lished in 2001 (168), which was also designed to replicate survival
benefits found by Spiegel et al. (247). A variety of approaches
were used to impute missing data. The main QOL results did not
differ according to the approaches used to account for missing
data.

Northouse et al. (169) examined the effects of a family-based
intervention on QOL. The intervention had no effect in QOL, but
reduced hopelessness and negative appraisal of illness at 3 months;
however, these effects were not sustained at 6 months.

Aranda et al. (170) compared a nurse-delivered intervention to
address the needs of women with advanced breast cancer with
usual care. There were no differences in QOL between the study
arms.

Symptom Control. There were 10 trials (172-182) that examined
symptom control and they all had a small sample size (16-98
patients). All of these trials used well-validated instruments to as-
sess QOL and described the statistical methods used, but only one
(181) considered missing data. The trials focused on interventions
to manage nausea (172,178), treatment side effects (173,174),
insomnia (175,176), and radiotherapy-induced fatigue (177).
All of trials showed that the study intervention improved these
outcomes as well as some aspects of QOL. Four trials
(174,177,179,182) were pilot studies.
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Other Nonbiomedical Interventions. Since our previous review
in 2003 (3), many trials that evaluated exercise and included a
QOL endpoint have been published. The majority used FACT/
FACIT questionnaires to assess QOL. QOL was the primary out-
come in 16 of these trials (183,184,186,187,189,190,192,194—
199,202,204,207,208), and eight reported sample size or power
calculations (183,184,197-199,202,204,207,208). Ten trials (185-
187,189,191,192,205,206,210-212) were pilot studies that did not
include sample size calculations for the QOL outcomes. Most of
the exercise intervention trials reported improvements in some
aspects of QOL. However, the degree of uptake of these interven-
tions in routine clinical practice is unclear.

One trial compared standard group support with an alternative
medicine support intervention that included meditation, affirma-
tion, imagery, and ritual (213). QOL improved in both study arms,
and the only statistically significant difference was increased spiri-
tual integration in the alternative medicine arm.

Twenty five trials tested education and support interventions
(213-216,218-236,238-240,242,243), substantially more than
were included in our previous review. Nine trials (216,218,219,221-
223,230,231,238-240) included 200 patients or more. Among 14
trials in which QOL was the primary endpoint (213,215,218,219,
221-223,226,227,230-232,235,238-240,243), only five reported the
clinical significance of the QOL finding (213,216,219,226,227,243).

One study tested the benefit of shared decision making. Van
Roosmalen et al. (216) reported a randomized clinical trial of a
shared treatment decision-making intervention among BRCA1 and
BRCA2 mutation carriers. Women were first randomly assigned to
receive a decision aid or no decision aid; they were then randomly
assigned to receive shared decision making or no shared decision
making. The primary outcome was decision uncertainty. QOL was
measured using the STAI, CES-D, and IES questionnaires. The
group using the decision aid had most frequently considered pro-
phylactic surgery and was better informed. For those included in
the second randomization and receiving the shared decision
making intervention, decision making was improved in unaffected
mutation carriers but not in mutation carriers with breast cancer.
Those receiving the shared decision-making intervention had
better general health and less intrusive thoughts at 9 months, but
overall QOL did not differ between the study arms.

Only one study looked at nutrition. A randomized clinical trial
comparing an oral diet with parenteral nutrition at the time of
autologous bone marrow transplant was conducted with 55 breast
cancer patients (214). The POMS questionnaire was used to
measure the patients’ sense of well-being at hospital admission, at
discharge, and at 30 days after the transplant. There was no differ-
ence in POMS scores between the study arms at any time point.
Given the lack of effect of autologous bone marrow transplant on
breast cancer outcomes (248), these results are unlikely to influ-
ence decisions about use of parenteral nutrition for breast cancer
patients.

Discussion

"This systematic review is an update of our earlier review published
in 2003 (3). The earlier review reported 66 trials published
between 1983 and 2001, and this update reports 190 trials pub-
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lished from 2001 to 2009. In the earlier review, we concluded that
caution was needed before including QOL assessment in newly
planned randomized clinical trials unless treatment equivalency
was expected or the “QOL question targets unique or specific
questions that can only be assessed through patient self-report” (3).

The objectives of this updated review were to assess the incre-
mental influence of QOL findings on clinical decision making over
and above that of traditional trial endpoints and to describe the
extent and quality of QOL reporting in clinical trials. For trials of
biomedical interventions, QOL influenced decisions about use of
the intervention studied in 30.1% of the trials in this review com-
pared with 15.2% of the trials in the previous review. Corresponding
numbers for trials of nonbiomedical interventions were 63.2% and
95%, respectively. However, it must be noted that there were only
20 trials testing nonbiomedical interventions in the previous
review, and there were 89 such trials in this update. Also, studies
used a greater variety of interventions in this update, including, for
example, many trials of physical activity interventions. Despite the
fact that in many trials, QOL findings were taken into consider-
ation by the study authors in their conclusions about the benefit of
the intervention, the extent to which the interventions tested in the
trials included in this review are used in routine clinical practice
and to which the QOL results influenced uptake of apparently
beneficial interventions, remain unclear. Kazdin (249) has postu-
lated that the gap between the uptake of psychosocial interventions
shown to be beneficial in clinical trials and their use in routine
clinical practice might be explained by the selection of patients in
trials based on a specific symptom or condition and the unknown
true impact on patients’ daily life.

In the previous review, the most common questionnaire used
was the POMS followed by the EORTC QLQ. In this updated
review, the two most commonly used questionnaires were the
EORTC QLQ and the FACT/FACIT. However, there were nu-
merous other questionnaires used, the majority of which were valid
and reliable.

There were no major differences between the previous review
and this update regarding the quality of QOL reporting. In more
than 80% of the trials included in the review, the sample size of the
trial and of the number of patients who completed questionnaires
was reported, as well as the timing of questionnaire administration
and the statistical method used. Three criteria were not evaluated
in the previous review but were assessed in this update: whether
power and sample size calculations for QOL outcomes were
reported, a description of how missing data were handled, and
whether the clinical significance of expected or obtained results
was reported. Adherence to all of these criteria was poor, and less
than one-third of articles reported on them. It is surprising that
sample size calculations were not always reported, even in trials in
which QOL was a primary endpoint.

The main strength of this updated review is that it included a
large number of randomized clinical trials. In addition, because we
used mostly same criteria in this review as were used in the pre-
vious review, we were able to compare results of both reviews.

This review has several limitations. First, interpretation of the
data was difficult in some cases, especially determining whether or
not QOL results influenced the study authors’ decision to recom-
mend the use of an intervention. In addition, because QOL results
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were, in some cases, very detailed (eg, when the assessment was
multidimensional), it was difficult to extract the key elements. This
complexity is reflected in the percentages of discordance between
the reviewers, which ranged from 1.1% to 19.9%. It must be
noted, however, that a difference in only one element of the vari-
able between reviewers was sufficient to consider a variable discor-
dant (eg, if a trial used six QOL instruments but one reviewer
entered only five instruments, the name-of-instruments variable
was considered discordant for that trial). Second, it is possible that
we did not capture all relevant trials with our search strategy (eg,
studies not published in English were excluded). Third, our search
was limited to randomized clinical trials in breast cancer that in-
cluded QOL as an outcome. Therefore, our conclusions about the
relevance of QOL to breast cancer relate to those studies in which
QOL was measured, not to breast cancer studies overall. Fourth,
we did not weight the quality of the report based on whether or
not the focus in the article was on QOL results. For example, in
large adjuvant therapy trials, QOL was often reported succinctly in
one paragraph in the results section of the article. Finally, we cannot
exclude the possibility that some trials with negative QOL findings
were not published or did not publish the QOL outcomes. We were
not able to evaluate if there was such publication bias because we did
not have the protocols of the published trials. However, given that we
were not measuring the strength of an effect in this review, this limi-
tation is minor.

In summary, QOL data tend to be most useful for clinical
decision making in trials of nonbiomedical interventions, in which
QOL is often the primary outcome. In randomized clinical trials
testing adjuvant treatments, QOL data provided additional infor-
mation on the effect of new treatments; however, QOL data rarely
affected the decision to use or not to use these new interventions.
In regard to reporting of QOL, we found that handling of missing
data, QOL-specific power calculations, and assessment of the clin-
ical significance of QOL findings were frequently not reported.

In conclusion, results obtained from the previous review and
this updated review leads us to make the following suggestions
about including QOL in the design of randomized clinical trials in
breast cancer and about reporting QOL. First, QOL should only
be included as a secondary endpoint in a trial of adjuvant therapy
if the trial is an equivalence or noninferiority trial (where QOL
may play a greater role in decision making) or if it focuses on a
vulnerable population (eg, elderly) or is testing very different mo-
dalities or is testing a new intervention and descriptive information
needs to be obtained about the effect on QOL. Second, in the
metastatic setting, QOL should be measured in trials in which the
incremental benefit of traditional medical endpoints is expected to
be small (eg, a 1-month improvement in overall survival) or the
treatments have different tolerability profiles or if the trial is
testing a new intervention and information about its effect on
QOL needs to be obtained. Third, QOL-specific sample size
calculations should be performed and QOL should be measured
only in the subset defined by these calculations. Finally, when
QOL is not the primary endpoint of a trial, QOL results should
ideally appear in a companion article published at the same time
as the traditional medical outcomes article so that a full view of
the risks and benefits of the intervention can be presented at the
same time to clinicians.
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