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Are cancer patients better off if they
participate in clinical trials? A mixed
methods study
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Abstract

Background: Research and cancer care are closely intertwined; however, it is not clear whether physicians and
nurses believe that clinical trials offer the best treatment for patients and, if so, whether this belief is justified. The
aim of this study was therefore: (i) to explore how physicians and nurses perceive the benefits of clinical trial
participation compared with standard care and (ii) whether it is justified to claim that clinical trial participation
improves outcomes for cancer patients.

Methods: A mixed methods approach was used employing semi-structured interviews with 57 physicians and
nurses in oncology and haematology and a literature review of the evidence for trial superiority, i.e. the idea that
receiving treatment in a clinical trial leads to a better outcome compared with standard care. Inductive thematic
analysis was used to examine the interview data. A literature review comprising nine articles was conducted
according to a conceptual framework developed by Peppercorn et al. and evaluated recent evidence on trial
superiority.

Results: Our findings show that many physicians and nurses make claims supporting trial superiority, however very
little evidence is available in the literature comparing outcomes for trial participants and non-participants that
supports their assertions.
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Conclusions: Despite the recent rapid development and use of targeted therapy and immunotherapy, we find no
support for trial participation to provide better outcomes for cancer patients than standard care. Hence, our present
results are in line with previous results from Peppercorn et al. A weaker version of the superiority claim is that even
if a trial does not bring about a direct positive effect, it brings about indirect positive effects. However, as the value
of such indirect effects is dependent on the individual’s specific circumstances and preferences, their existence
cannot establish the general claim that treatment in trials is superior. Belief in trial superiority is therefore
unfounded. Hence, if such beliefs are communicated to patients in a trial recruitment context, it would provide
misleading information. Instead emphasis should be on patients volunteering to give an altruistic contribution to
the furthering of knowledge and to the potential benefit of future patients.

Keywords: Pharmacological clinical trials, Physicians, Nurses, Neoplasms, Outcomes, Survival, Mixed methods,
Qualitative, Literature review

Background
According to the World Health Organization nearly
one in six deaths is due to cancer [1]. As such, inter-
est in innovative cancer research and treatment
breakthroughs is high [2–4]. There is a concern, how-
ever, that the generally modest incremental advances
taking place are over-interpreted, particularly in on-
cology [5–7]. A study conducted by the Biotechnology
Innovation Organization [8] on clinical development
success rates between 2006 and 2015 showed that
only a small number of drugs successfully make it
from phase I trials to medical practice. Among oncol-
ogy therapies in phase I, the probability of later gain-
ing approval was only 5%. (For significance and
difference between trial phases, see Fig. 1).
Why do cancer studies with such uncertain outcomes

create so much excitement? Part of the explanation might
lie in the way they are presented to the public. The lay
press uses an abundance of superlatives to characterise
breakthroughs. Abola et al. [9] studied news articles and
showed that they used superlatives to describe about half
of the cancer drugs approved by the U.S. Food & Drug
Administration and half of the unapproved ones. Superla-
tives were also used to describe therapeutic cancer vac-
cines with low response rates, drugs that do not show
overall survival benefits, and drugs untested on humans.
An earlier study done by our research group looked at on-
line descriptions of phase I trials that told prospective
study participants and their physicians about the trials and
found that the descriptions were sometimes misleading
and provided almost no information about possible ad-
verse effects or the disadvantages of study participation
[10]. These and similar studies highlight that research
often is presented with a strong focus on positive out-
comes [11–13].
In oncology and haematology, research and standard

care are closely intertwined. The associated blurring
of boundaries between treatment and research may
result in a stance that the best treatment for cancer

always is provided within the context of a clinical
trial. Peppercorn et al. [14] cited several typical exam-
ples of oncologists who believe that patients in trials
have better outcomes than those not in a trial. In
previous studies we found that this is an important
issue for physicians and nurses who experience ethical
challenges when clinical care and research are inter-
twined [15, 16]. Physicians and nurses found that a
most difficult challenge was end-of-life patients eager
to participate in all kinds of cutting-edge drug trials,
often with an unrealistic hope for possible gain. The
patients sometimes had high expectation concerning
benefits [17–22], or believed the trials were miracles wait-
ing to happen [23]. Though questionable, many physicians
found it important to uphold hope and to support a belief
in clinical trials because it can benefit patients and rela-
tives. Nurses were often concerned about patients’ level of
unrealistic hope and about their well-being sometimes be-
coming secondary to research participation. They some-
times wondered if palliative care would be more beneficial
than participating in research [15]. In other words, belief
in trial superiority might have costs, but if the belief is
warranted, then disregarding it would have even worse
consequences. As Peppercorn et al. [14] note, trial super-
iority would provide the basis to push much more strongly
for enrollment of patients currently receiving sub-
standard care and to enhance efforts to remove barriers to
trial participation.
It is indeed imperative to ask whether there is a

basis for the claim that patients usually, or as a rule,
will have better outcomes by participating in a trial
compared with not participating. Peppercorn et al.
[14] reviewed primary data and compared outcomes
between patients in and outside trials to examine the
evidence. However, they found little high quality evi-
dence supporting better outcomes. The researchers
concluded that, “cancer patients should be encouraged
to enrol in clinical trials on the basis of trials’ un-
questioned role in improving treatment for future
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patients”, rather than because of the hype and mis-
placed hope. There is a need to re-examine, also
partly in a new context, whether physicians and
nurses really do assume that participation in pharma-
cology trials (hereafter clinical trials) benefit patients
more than treatment with standard care – and
whether they are justified in this belief. The aims of
this study are to explore (i) how physicians and
nurses perceive the benefits of clinical trial participa-
tion compared with standard care and (ii) whether it
is justified to claim that clinical trial participation im-
proves outcomes for cancer patients. The research
questions are:

1. How do physicians and nurses perceive the benefits
of clinical trial participation compared with
standard care? (explorative/qualitative)

2. Does clinical trial participation provide better
outcomes for cancer patients? (confirmatory/
quantitative)

Methods
Design
A mixed methods approach
A mixed methods approach was chosen because it
provides complementary data suitable for exploratory

studies [24]. In accordance with O’Cathain et al. [25],
we “followed a thread”. This approach involves col-
lecting several sets of data and analysing them separ-
ately, and then combining them to reach a deeper
understanding of the issue studied. You pick one
issue, question or finding from one such research
component and follow it across other components. In
this study, interviews with physicians and nurses indi-
cated a widespread belief that clinical trials provide
the best treatment for cancer. This finding from the
interview component was then analysed more closely,
generating an additional question: Does clinical trial
participation really provide better outcomes for cancer
patients? We then explored this question further
through a second component, a literature review. The
final stage involved following the thread back to the
interview data to further discuss and normatively de-
liberate about the qualitative findings in light of the
literature review results.
In line with a mixed methods approach, our study

comprised two parts. Part I is empirical and consists
of semi-structured interviews, while Part II comprises
a literature review to provide a comprehensive
summary of current evidence relevant to the question
of whether clinical trials are superior to standard
care.

Fig. 1 Characteristics of clinical trial phases according to U.S. Food & Drug Administration, FDA (https://www.fda.gov)
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The empirical data were collected as part of a larger
project (briefly summarised below) that is described
in detail elsewhere, including recruitment and data
collection [15, 16]. We followed the Standards for
Reporting Qualitative Research (SRQR) in methods,
results and discussion to improve the quality and
transparency [26].

Part I: qualitative interviews

Selection and recruitment of interview participants
The informants were recruited at two university hospi-
tals in Denmark and Sweden at three wards specialising
in oncology and haematology. The 57 participants, most
of them women, comprised 26 physicians and 31 nurses.
The participants varied considerably in terms of age,
years of practice and the clinical trial phase they

normally worked with. Table 1 provides a summary of
participant characteristics).
A semi-structured interview guide was used cover-

ing three areas: 1) recruitment of patients in clinical
trials; 2) ethical issues concerning recruitment to and
working with clinical trial patients; and 3) potential
strategies to address these ethical issues (Table 2).
The issue specifically analysed in this article concerns
the first and second areas, with focus on: a) advan-
tages and disadvantages for the patient brought about
by participation and b) whether or not the informants
thought participating in a clinical trial was better for
the patient. Informants provided informed written
consent. The interviews, which were conducted in
Swedish or Danish, lasted 30–70 min, were audio re-
corded and then transcribed verbatim by the authors
or a research assistant. SP and ZEN conducted the

Table 1 Participant characteristics of 57 nurses and physicians in oncology/haematology

Nurse (%) (n = 31) Physician (%) (n = 26) Total (%) (n = 57)

Country

Denmark 19 (61,3) 17 (65,4) 36 (63,1)

Sweden 12 (38,7) 9 (34,6) 21 (36,9)

Sex

Female 29 (93,5) 18 (69,2) 47 (82,5)

Male 2 (6,5) 8 (30,8) 9 (17,5)

Age

≤ 30–39 11 (35,8) 8 (30,8) 18 (33,3)

40–49 10 (32,1) 11 (42,3) 22 (38,6)

≤ 50–59 10 (32,1) 7 (26,9) 17 (29,7)

Education

Bachelor (3 years) 22 (71,0) – 22 (38,6)

Specialist nurses 9 (29,0) – 9 (15,7)

Physicians (≥5 years) – 9 (34,6) 9 (15,7)

PhD – 17 (65,4) 17 (29,8)

Years as nurse/physician

Mean 14,9 (0,3 to 35) 16,4 (1 to 15,5 (0,3 to

≤ 10 13 (42,0) 8 (30,7) 21 (36,0)

> 10 7 (22,5) 9 (34,6) 16 (28,0)

> 20 11(35,5) 9 (34,6) 20 (36,0)

Years in oncology/ haematology

Mean 11,2 (0,3 to 35) 7,4 (1 to 40) 9,5 (0,3 to 40)

≤ 10 17 (54,8) 13 (50,0) 30 (52,6)

> 10 8 (25,8) 7 (27,0) 15 (26,3)

> 20 6 (19,3) 6 (23,0) 12 (21,1)

Clinical trial setting

Phase I 13 (41,9) 11 (42,3) 24 (42,1)

Phase II 14 (41,1) 16 (61,5) 30 (52,6)

Phase III 27 (87,0) 24 (92,3) 51 (89,5)
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interviews in Denmark and the informants in Sweden
were interviewed by TG and an assistant.

Analysis of individual interviews Inductive thematic
analysis was used to examine the data [27]. After the
first group of interviews, the researchers read the
transcripts repeatedly to gain an initial understanding
of the content. The group then met to discuss which
codes to assign. Next, SE and ZEN took notes and
coded the interview transcripts with physicians. ZEN,
TG and SP did the interview transcripts with nurses,
using the code “better for patients” for the relevant
aspect. The resulting data were then further analysed
in two separate sequences. First, ZEN did an induct-
ive thematic analysis, which meant assigning units
strongly linked to the data and corresponding to the
aim of this study to more specific codes. Next, ZEN
and TG grouped those codes into themes, and dis-
cussed the results with SE and MM.
This study adhered to the guidelines for empirical stud-

ies in Denmark and Sweden. No ethical approval was re-
quired because no sensitive personal data, as defined in
Nordic guidelines, were used. Signed consent forms were
collected before inclusion. Abbreviations (DP: Danish phy-
sicians, DN: Danish nurses, SP: Swedish physicians, and

SN: Swedish nurses) were used to protect the identities of
the nurses and physicians.

Part II: literature review

Conducting the review ZEN searched PubMed for clin-
ical trials comparing outcomes such as overall survival,
progression-free survival and quality of life in cancer pa-
tients treated in and outside clinical trials. Because can-
cer treatment is undergoing rapid development, we
sought to identify studies that included trials with pa-
tients enrolled within the last ten years. The following
search terms were used: patients, controlled clinical,
clinical trials, clinical trials phase I, II and III, disease-
free survival, progression-free survival, survival analysis,
quality of life, mortality, survival rate, treatment out-
come, assessment, outcomes, trial effect, trial benefit, in-
clusion benefit, population outcome, survival, cancer
patients, oncology and neoplasms. For full description of
the search strategy, see Supplementary Material.
We screened all the studies by title, then by abstract,

after which we read the full article, if at all relevant. The
inclusion criteria were:

� Studies including a comparison of outcomes in
cancer patients treated in and outside of
pharmacological clinical trials

� Studies of trials that had been open for inclusion
within the last 10 years, i.e. from January 2009 (if
studies included more than one trial, at least one
had to meet this criterion)

� Patients ≥18 years
� Primary research
� Studies written in Danish, English, Norwegian or

Swedish

Exclusion criteria:

� Individual clinical trials which include other cancer
treatment, in addition to pharmacological treatment
(e.g. surgery and radiotherapy)

� Reviews and meta-analyses
� Studies including data from patients < 18 years of

age, unless findings for that group were presented
separately from ≥18 years of age

� Studies (i.e. research articles) that include trials
other than pharmacological ones (e.g. intervention
trials), unless data and findings for the
pharmacological part were presented separately and
thus possible to include

� Studies including trials with enrolment completed
before January 2009, unless data and findings for
trials with later enrolment were presented separately

Table 2 Interview guide

I. Experiences when recruiting

• What does it mean for you to work with care and research?
(opening question)

• Can you describe how you inform patients about a research study?

• What factors do you believe affect patients’ willingness to participate
most?

• Do you think patients understand the difference between medical
care and research?

II. Ethical issues

• Have you felt on occasion that it would be unethical to include a
patient, or ethical to exclude a patient?

• Do you think there can be conflicts between personnel regarding
care and research?

• Have you met patients with unrealistic hopes for improvement?

• Do you think patients want to participate in anything that they
believe offers hope?

III. Strategies for dealing with dilemmas

• Do you discuss ethical issues in your workplace?

• Do you remember how you or any colleague successfully dealt with
one?

• Do you feel that there are obstacles in your workplace that make it
difficult to act ethically?

• Is there something in your workplace that makes it easy to act
ethically?
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Identification and review of research literature We
identified nine eligible studies that included twelve compari-
sons of trial and non-trial patients: Arrieta et al. [28], Bertelli
et al. [29], De Placido et al. [30], Field et al. [31], Goldman
et al. [32], Khera et al. [33], Led Du et al. [34], Svensson et al.
[35] and Templeton et al. [36]. Figure 2 contains a PRISMA
flow diagram showing the selection of studies. Nine of the
twelve comparisons were included in the review. One com-
parison was excluded because trial enrolment ended before
2009 (Templeton et al., [36]), while two others that included
intervention trials were also excluded (Arrieta et al., [28]), in
accordance with our exclusion criteria. Table 3 lists the com-
parisons that were included.
LBSH and ZEN analysed the included studies according

to Peppercorn et al.’s conceptual framework [14]. First,
the studies were summarised according to population,
type of study, enrolment period, number of participants,
eligible controls (yes/no, regarding whether controls met
the same inclusion criteria as trial participants), treatment
similarity, potential confounders and methods for control
and trial effect observed. Similar to Peppercorn et al. [14],
we assessed whether each study accounted for possible
confounders by age, sex (if applicable), performance

status, comorbidity, socioeconomic status, stage (if applic-
able) and treatment centre. Additional specific diagnostic
factors were not assessed unless the authors of the studies
mentioned them. The methods used for adjusting for con-
founders were multivariate/multivariable analysis, sub-
group analysis, stratified analysis, restriction of cohort,
assessment of baseline differences and matching of trial
participants with non-trial participants (Table 3).
Next, the characteristics of the studies were cate-

gorised according to: design of trial versus non-trial
comparison, type of clinical trial, type of malignant
disease, baseline differences accounted for, type of
analysis and non-trial patients restricted to those
meeting trial eligibility criteria (Table 4). Lastly, the
studies suggesting a trial effect were categorised ac-
cording to type of malignant disease and type of
study (Table 5).

Characteristics of the studies All nine studies included
comparisons concerning overall survival [28–36], some
also included progression-free survival [29, 30, 32, 34].
Eight of the nine studies were retrospective cohort

Fig. 2 PRISMA Flow diagram showing the selection of articles
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studies. Four studies contained information on the de-
sign of included clinical trials, and they were all rando-
mised phase III trials, which is the phase with the
highest evidence for a possible treatment effect [37]; see
Table 4 for a summary of study characteristics.

Results
The results are presented in two parts. First, the re-
sults of the individual interviews with nurses and phy-
sicians are given and then the results of the literature
review.

Results from the interviews: how healthcare staff
perceived the benefits of clinical trial participation
In this study, we asked physicians and nurses about
how they perceived the advantages and disadvantages
of participating in clinical trials for patients. We did
not ask whether they regarded clinical trials as the
best treatment option, but they often brought the
subject up. Overall, they claimed that clinical trials
offer patients the best treatment. In brief, the follow-
ing sections will describe the general opinion of infor-
mants that the best treatment for cancer is in the
context of a clinical trial, with physicians showing a
greater belief in the benefit of participation than
nurses. Sometimes informants expressed a steadfast
conviction of direct trial effect while at other times
their focus was on collateral benefits brought about
by participation. The interviews also gave an oppor-
tunity for nurses and physicians to reflect upon the
role of hope in trials and on the limitations of pursu-
ing the trial option.

Clinical trials are important and better than standard care
Many physicians emphasised that only clinical trials
that were expected to be at least as good as standard
care would be accepted at their clinic. Otherwise, they
were not permitted. One physician had the impres-
sion that the clinic would only choose to initiate trials
if the treatment was better than standard care: “…
when you agree to do a study, you should feel at
ease, knowing that included patients are being given
the best possible [treatment], so you are sure of that.”
(SP9).
Some physicians were highly confident that clinical

trials were the best treatment option for patients,
even phase I trials. Consequently, they felt that it was
important for patients to participate in trials: “… I be-
lieve it’s best for the patient. Also, because you get
better results, whatever study you participate in,
people say … I read that somewhere …” (SP7). One
physician even saw it as unethical not to try to in-
clude patients in trials:

We’re supposed to give the best there is, and the
one with the most evidence and … for many diagno-
ses we don’t know what’s the best possible treat-
ment … then it’s almost unethical sometimes not to
try to enroll patients in studies because, actually, we
might otherwise be hurting the patient unnecessar-
ily, when something basically better might be avail-
able … (SP9)

One physician said that lucky patients might get a
treatment that is better than standard and believed that
patients rarely receive treatment worse than standard,
commenting that it might be so in theory but unusual in
practice (SP4).
Some physicians believed that buying time through

trial participation is beneficial for patients. Even if a trial
might not provide a patient with a definitive improve-
ment, it might then at least be possible to try something
else later:

For me, it’s more important that they have the op-
portunity to receive an effective treatment and, con-
currently, − how should I describe it? – that we buy
time if the treatment is effective, but also that this
presents us with more treatment options; that is, if
you haven’t used the standard care options, you can
always go back to them. Certainly, that’s an advan-
tage. (DP7)

Similarly, some nurses held the belief that in the trials:

[You] may never make use of a protocol that’s not
as good as the standard treatment … there must be
a justified belief that [the trials] are as good as or
better than the standard for us to, to conduct them,
you know … (DN6)

These positive attitudes also appeared to be associated
with the importance of doing studies for the benefit of
future patients. The physicians highlighted the import-
ance of conducting clinical trials to develop new and
better treatment opportunities for future patients, and
many physicians viewed it as their duty to recruit as
many patients as possible to clinical trials – the more,
the better.

I always say what I believe: “I’m pro-research, this is
my view, you choose, you can always opt out of the
study. This is the information.” If they don’t under-
stand, I try to explain it again. Ehm … and then they
can always return with their questions later, but I
always tend to be on the positive side and include
as many [patients]as possible. Because I believe that
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through more research, we may solve the riddle.
(SP6)

While many informants talked about how they find
clinical trials better than standard care, some of them
struggled when trying to keep the balance between posi-
tive expectations about a trial and the fact that, in ab-
sence of trial evidence, there is no justification for
believing it to be better. For example, when asked
whether patients understood that it is impossible to
know whether a trial will be better or worse than other
treatments, one physician answered:

I really don’t know because I’m not even sure we
understand this. Because we do the trial in the
belief that it’s better, we find ourselves deeply
challenged intellectually. Because if we didn’t be-
lieve it was better, we would have no reason to
conduct it … and I’m obliged to tell them [the
patients] that we are doing the trial because we
hope it will be better, even though we don’t
know if it is better until we’ve made a direct
comparison. (DP1)

Various benefits
Many informants not only stated their belief that clin-
ical trials can have a direct treatment effect for pa-
tients but also mentioned various collateral benefits
brought about by participation. Closer follow-ups and
monitoring may lead to various indirect positive ef-
fects. Thus, the assumption is that participants get a
level of care that other patients might not have access
to: “The greatest benefit, as I see it, is having contact
with a research nurse, more controls, more tests be-
ing taken, scans and follow-ups on all their symp-
toms. Which all patients should have access to, really
...” (SP5).
A common viewpoint was that close follow-ups

positively influenced the patients’ quality of life. One
physician referred to quality of life studies illustrating
that patients who received extra attention do better,

Table 4 Characteristics of included studies (n = 9)

Design of trial versus non-trial comparison

• Randomised controlled 0

• Natural experiment 0

• Eligible refuser 0

• Prospective cohort 1a

• Retrospective cohort 8b

Type of clinical trials patients participated in

• Randomised only 4c

• Other 5d

Type of malignant disease

• Haematological 1

• Solid tumour 8

Baseline differences accounted for

• Age 5e

• Sex 8f

• Stage 8g

• Performance status 5h

• Comorbidity 4i

• Socioeconomic status 4j

• Treatment centre 7k

Type of analysis

• Unadjusted only 2

• Adjusted only 0

• Both adjusted and unadjusted 7

Non-trial patients restricted to those meeting trial eligibility criteria

• Yes 2l

• No 7
a Goldman et al. [32]
b Arrieta et al. [28], Bertelli et al. [29], De Placido et al. [30], Field et al. [31],
Khera et al. [33] Le Du et al. [34], Svensson et al. [35], Templeton et al. [36]
c All trials included in the four studies [29, 30, 33, 35] were phase III trials
d In the five other studies, study design or trial phase could not be identified
[28, 31, 32, 34, 36]
e Three studies reported no baseline difference [28, 30, 34], and two studies
adjusted using multivariate or multivariable analyses [31, 33]
f Two studies adjusted using multivariate analysis [28, 32], one through
restriction of cohort [34], and another did not identify any baseline difference
[33]. For three studies, control of the confounder was not applicable [29,
35, 36]
g One study explicitly adjusted for stage in the multivariate analysis [28], one
study according to high vs low risk in multivariate analysis [33]. Four other
studies in which the patients had metastatic disease at treatment start
adjusted for, e.g. metastatic sites, prior treatment and specific mutations [30,
34–36]. Not applicable for two studies [31, 32]
h Accounted for in multivariate or multivariable analyses [28, 31–33, 36]
i One study accounted for this in a multivariate analysis as described in the
method section, but the result is not presented [28], and another study by
restriction of cohort [34]. Two studies did not identify any baseline difference
[33, 36]
j Two studies adjusted by restriction of cohort [31, 34], and two studies found
no baseline difference [33, 36]
k For three studies, adjusting for treatment centre was not applicable [28, 32,
36]. Three adjusted by restriction of cohort [29, 31, 34]. The last study did not
investigate differences between the two included hospitals. One study
adjusted through multivariable analysis [33]
l Khera et al. [33], Le Du et al. [34]

Table 5 Studies indicating a trial effect

Type of malignant disease

• Haematological [n = 1) 0

• Solid tumour (n = 8) 3a

Type of study

• Prospective cohort (n = 1) 1b

• Retrospective cohort (n = 8) 2c

All studies (n = 9) 3
a Arrieta et al. [28].], Field et al. [31], Goldman et al. [32]
b Goldman et al. [32]
c Arrieta et al. [28], Field et al. [31]
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regardless of the kind of examinations being
undertaken:

We know that every time you read studies on qual-
ity of life, it’s always the participants who receive
more attention of some kind that are better off. This
is always the case. Regardless of which examinations
and follow-ups were performed, those who get the
attention usually benefit, so that can be an advan-
tage, too. (DP3)

In general, physicians and nurses said that patients
benefit from participation because they receive close at-
tention from a permanent contact nurse and attend
regular controls performed by a primary physician. Pa-
tients are also given the physician’s phone number, often
the PI, which means a more experienced physician sees
the patient. The main message was that patients, in their
role as study participants, experience more and better
continuity of care than patients in general: “… they will
have personal contact with a very limited number of
physicians [and be assigned] a contact nurse … so that
results in a kind of care not available in standard care
…” (SP2) and “They get more continuity” (DN12). Get-
ting to know the carers can also promote trust, which is
largely a positive experience: “I know they feel very se-
cure” (DN12). A related aspect is safety. Several physi-
cians said that closer follow-ups and fewer physicians
around the patient made it easier for them to evaluate
the effect of the study medicine. They felt that this could
strengthen patients’ feelings of safety because the pa-
tients might then experience the treatment in the trial as
being more similar to standard of care.
Lastly, several statements highlighted that having a lar-

ger number of patients included in a study can make it
flow efficiently and productively. To receive patients at
the reception, get them on the production line (as SP4
phrased it), and then doing follow-ups is a rational ap-
proach which might be beneficial for patients.
However, despite the widespread understanding that

the close attention resulting from participation is benefi-
cial, several physicians and many nurses stated that pa-
tient preferences determined whether frequent
examination and monitoring was an advantage or a dis-
advantage. If patients considered frequent follow-ups
and monitoring helpful, it actually was a benefit. Alter-
natively, if patients considered it a burden, it was a
drawback.
Nurses often emphasised both the patients’ subjective

judgement and the potential objective benefit of the
study medicine, as judged by the medical staff: “Scans
and some extra blood tests and visits to the doctor …
well, it can be both [an advantage and a disadvantage]”
(DN3). The same nurse further explained this by

pointing out that this issue involves both what the pa-
tient wants and the actual outcome, i.e. whether or not
something is advantageous depends on the patient, for
some frequent appointments and contact are beneficial,
but not for others. For example, undergoing a scan early
in the process may not be beneficial due to the possibil-
ity of pseudoprogression, which may cause the patient to
worry.
In this way, nurses pointed out that extra monitoring,

scans and examinations are not always advantageous
and sometimes become highly burdensome: “... this was,
in any case, hard. I could see him losing weight and
nearly failing to manage to get here for all his appoint-
ments. I can’t remember how it ended, but he died not
long afterwards.” (DN17).

The role of hope in trial participation
The staff often stated that they, and their patients, too
often put their hope in experimental phase I trials, espe-
cially patients at an advanced disease stage. This was
often seen in immunotherapy, where patients put a great
deal of hope in the prospect that the treatment, which
aims to activate the immune response, would boost their
life expectancy from months to years. Physicians and
nurses often talked about offering hope in a difficult
situation and stressed the usefulness of providing an al-
ternative to palliative care: “In certain studies there’s
probably over-confidence in the effect of a treatment, es-
pecially when it’s purely experimental ( …) In many
cases the chances are slim ( …) Both the patient and
ourselves would like to believe that it is more fruitful
than it oftentimes is.” (SP8).
Some staff reflected upon whether putting too much

hope into clinical trials might be a way for them to cope
with patients having a poor prognosis:

… and I find working with a severe disease easier if
a research project is involved. It creates a mental
process that allows you to see … certain miserable
things and you have the hope it will get better (…)
the structure focuses not just on the highly tragic
aspects but provides a framework that makes it eas-
ier to handle … the situation; that’s how it is for me.
(SP2)

Limitations of trial participation
While the general belief was that trials are beneficial,
more than a few informants presented a more nu-
anced assessment. Nurses typically described a higher
degree of concern about patients being included in
trials than physicians, who often based their hope on
trials in the belief that there was a chance, however
small, for patients to experience a therapeutic benefit
from the study drug. Some physicians also reflected
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upon the uncertainties, potential risks and possibility
that trials are less effective than standard care, as well
as on trials failing to provide any significant results
concerning progression-free survival. As one physician
stated: “As healthcare staff, you know that the patient
… if it’s a phase I trial, that the patient does not
stand a chance” (SP11). Another physician brought up
the effect of the low initial doses:

… usually, almost only homoeopathic doses are ad-
ministered initially, and then you can allow the
same patient to enter at a later stage, eh, when the
dose goes up. Then you avoid the initial patients
who may never benefit from the treatment, because
it is more homoeopathy than, than proper treat-
ment. (SP2)

Physicians were also aware of the fact that patients
could receive a placebo instead of the experimental
substance and thereby definitely not receive anything
besides the standard treatment. However, these
uncertainties were not often discussed among the
colleagues:
“And the patients would rather not think about the ex-

perimental treatment possibly being worse, and really, I
do not think we want to either. And we do not talk
much about that.” (DP9).
Like these physicians, nurses distinguished between

trial phases as there is a big difference between ex-
perimental phase I trials and randomised phase III
trials. Nurses clearly showed less faith in the effective-
ness of phase I trials. As one nurse said: “There are
many ethical dilemmas. Yes. We talk about that a lot
in particular with phase I trials, where the drugs are
so novel that we strictly don’t know whether they
work” (DN18). They acknowledged the possibility that
the experimental treatment might do harm rather
than good: “We experienced a great dilemma with
those patients [in phase I] because we knew very well
that it really wasn’t anything that could extend any-
one’s life, rather the opposite” (DN9). Another nurse
mentioned a particularly burdensome trial with little
potential but with a risk of shortening lives: “… it
prolonged life a couple of weeks and yet [we] sold
the patients on this, even though they could get real
sick, and I ... didn’t find it ethically correct to give it
[the study drug] to them when it might actually
shorten their lives.” (DN15).
Some of the nurses had such significant concerns

about the lack of therapeutic effect or the use of pla-
cebo in clinical trials that they preferred patients to
receive standard treatment instead. One possible rea-
son is that they felt that patients could spend their
final days in a better way, i.e. that the trial would be

too burdensome. One nurse said: “And I think that it
might be much better [for patients] to get what we
can provide, which we know works, and then they
only have to come here once every three weeks, not
every week” (DN10). The very same nurse also
highlighted that there are instances where waiting for
an upcoming trial delayed treatment. If a study did
not start for a few weeks, the nurses could not help
but think to themselves: “You need treatment now!”
The nurse then stated that when circumstances like
this arise then patients should be told promptly.

Results from the literature review: does clinical
trial participation provide better outcomes for
cancer patients?
The empirical evidence of the study designs of the
included studies
According to Peppercorn et al. [14] and Hariton et al.
[38] we can distinguish between hierarchy of studies
that graduates from those with the strongest emprical
evidence and those with the weakest. At the top of
the hierarchy is randomised controlled studies, the
most suitable study design for investigating a trial ef-
fect and where the patient’s option to participate is
randomised. Next is natural experiments or incidental
randomisations, followed by trial participants being
compared with eligible refusers, i.e. those who de-
clined participation. Below that is prospective cohort stud-
ies and then, finally, retrospective cohort designs, which
have important limitations due to the difficulty in control-
ling for baseline imbalances and the risk of hindsight bias.
All nine of the studies included here fit in the lowest part
of this hierarchy. One of the nine was a prospective cohort
study [32] and the rest were retrospective cohort studies
[28–31, 33–36].
Seven of the nine studies presented adjusted analysis

for controlling of confounding effects or baseline differ-
ences [28, 30–34, 36] . The methods for adjusted ana-
lysis varied, including multivariable models [28, 31–34,
36], restriction of cohort [28, 30–34, 36], stratified- [32,
33] and subgroup analysis [28, 30, 34]. Only two trials
restricted possible baseline confounders by restricting
non-trial participants according to trial eligibility criteria
[33, 34]. According to Peppercorn et al., it is essential
that studies meet the above criteria to secure the validity
of the results [14].
Whether pre-defined baseline characteristics were

accounted for in the studies varied. Only half of the
studies accounted for patients’ performance status, co-
morbidity and socioeconomic status in the adjusted ana-
lyses, and even then data were not available for all
patients in some of studies [31–33], or the data were
based on the researchers’ own interpretations [35]. The
failure to account for baseline differences may be a
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result of conducting retrospective cohort studies for
which it is not always possible to collect essential data
due to a lack of reporting on non-trial patients [14].
As explained below, the variable character of what

counts as “standard care”, used as a comparator in three
studies, does not affect the results of each individual study
or the results of our literature review. Arrieta et al.
[28] conducted their study among a population at one
Mexican hospital “Instituto Nacional de Cancerologia”
and reports that all the included patients had received
treatment according to the national and international
guidelines. Field et al. [31] conducted their study on two
hospitals (one public, one private) located in Victoria and
reports that 1/3 of the included patients were treated at
the private hospital. However, when discussing standard
treatment, they refer to recognised Australian standards,
so we are under the impression that the treatment regi-
mens of the private and public hospitals are rather identi-
cal. Le Du et al. [34] compared trial participation with
standard care. All the included patients in this study is
from the MD Anderson Cancer Center in the USA, which
is seated at the Texas Medical Center, a public hospital.

Trial effect
Three of the nine comparisons suggested a trial ef-
fect, by which they refer to prolonged overall survival
in both the unadjusted and adjusted part of their ana-
lysis [28, 31, 32]. The three studies suggesting a trial
effect were all oncology studies, one used a prospect-
ive study design and the two others used a retro-
spective design. None of the three studies reported
on which kind of trial (phases I-III) the trial partici-
pants participated in.
All three studies questioned their findings of a posi-

tive trial effect. Goldman et al.’s [32] prospective
study asked whether the observed trial effect was
caused by differences in baseline- and disease charac-
teristics that were not included in the analysis. Stud-
ies by Arrieta et al. [28] and Field et al. [31]
concluded that an experimental treatment effect may
have caused the observed trial effect, but both studies
had several limitations as they did not account for all
the confounders included in the analytic framework
for this review. Further, Field et al.’s [31] study had
two important limitations. First, not all data for pa-
tients diagnosed before 2007 were available to the re-
searchers. Second, no standard postoperative
treatment was available for patients with glioblastoma
prior to 2005, which may have contributed to the bet-
ter survival rate in the trial participant cohort in the
study [31].
Only two of the nine studies restricted non-trial par-

ticipants to those meeting the inclusion criteria for the
trial [33, 34], even though this is recommended to

strengthen the validity of the retrospective study design
[14]. These two trials did not observe a trial effect in
their unadjusted and adjusted analyses [33, 34], but like
all the other studies, they also did not account for all of
the included confounders in the analytic framework for
this review.
In summary, there is no strong evidence for the exist-

ence of a trial effect in cancer patients included in clin-
ical pharmacological trials within the last ten years when
compared with non-trial patients with either similar or
non-similar treatment. There is some evidence for the
absence of a trial effect, but these results are not based
on adjusted analyses that account for all the selected
confounders.

Discussion
Our empirical interview results show a widespread belief
among nurses and physicians that treatment for cancer
in the context of a clinical trial is better than standard
care. Many believe that recruiting patients to trials is a
way to give them access to cutting-edge treatment, i.e. to
provide them with access to the best treatment. As a re-
sult, some physicians felt a moral duty to recruit patients
to clinical trials and thought that not doing so was un-
ethical. Apart from such a direct experimental treatment
effect, nurses and physicians also pointed out the possi-
bility of a participation effect, where participation in the
trial results in indirect but real positive effects. They ac-
knowledged that such advantages could include more
frequent monitoring and contact with healthcare staff.
We found that there is an overall belief among

nurses and physicians that clinical trials provide a
better treatment option than standard care, which is
in line with previous results [39, 40]. Somkin et al.
examined the involvement of oncologists in clinical
trials and showed that the oncologists had “extremely
favourable attitudes toward trials as a source of high-
quality patient care” [41]. Furthermore, this belief is
shared by the National Comprehensive Cancer
Network (NCCN), which has the ambition to assist
and offer guidelines to healthcare personnel, patients
and their families. Their patient guidelines state:
“Joining a clinical trial is strongly supported. NCCN
believes that you will receive the best management in
a clinical trial” ([42] p. 36).
Of course, there is an important difference between

phase I, II and III trials. As the interviews were speaking
about clinical trials in general and this is a retrospective
study of a surprising find in the results, it is often not
possible to determine whether an interviewee had only
phase III studies in mind. When searching for evidence
in the literature, it is a given that it would be phase III
trials that stand the greatest chance of showing a trial ef-
fect. Their design is after all for that precise purpose. It
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is therefore of no consequence if some of the inter-
viewees spoke primarily of phase I or II trials when
claiming trials to be superior to standard care, as such a
claim is even more unlikely to be true.
Our review of the research literature found no support

for the belief that treatment in clinical trials is superior
to standard care, despite the rapid development of can-
cer treatment in recent years, including use of targeted
therapy and immunotherapy. Hence, our results, which
are in line with older results by Peppercorn et al.,
showed that many studies did not control for relevant
confounders and were biased. Lack of control of con-
founders and flaws in clinical trials are problematic, as is
reporting bias, where benefits are systematically over-
stated, and disadvantages downplayed [43–46]. This lack
of transparency might lead to a belief that trials have
better results than is the case.
The interview material provided another way of under-

standing the belief in trial superiority. The informants
mentioned various collateral benefits brought about by
trial participation, such as more follow-ups and scans
and more frequent contacts with the staff. However, as
some nurses noted, this does not establish an objective
superiority of trials over standard treatment. If these in-
direct effects (having more follow-ups, etc.) in turn
would have had an overall positive biological effect, this
would have impacted the results of the studies we have
reviewed. When it comes to the subjective effects of fre-
quent follow-ups, staff contact, etc., some patients might
perceive that they are better off since they get more at-
tention and feel taken care of, while others might per-
ceive frequent hospital visits, tests, etc. in a negative
vein. It remains unclear whether these indirect effects of
study participation are overall perceived as dominatingly
positive or negative.
In conclusion, our analysis of the literature does

not support the belief that clinical trials provide the
best treatment option. There is no support for gen-
eral claims that trial participation is the best treat-
ment option for the patient, and therefore it is
essential that recruitment is not based on any claims
or suggestions that it is. Doing so is an unjustified
deviation from well-established requirements on the
provision of information preceding adequate consent.
Instead, patients should be encouraged to participate
for the main purpose of making an altruistic contri-
bution to the furthering of knowledge, to the poten-
tial benefit of future patients. When their sacrifice is
great, as might be the case in phase I trials, maybe
they would prefer to spend their last few days or
weeks on something more beneficial to their own
quality of life – but that choice should be theirs.
Hence, making a decision based on hope is not al-
ways the best option.

Strengths and limitations
Mixed methods has been suggested as a very good
method for seeking to understand ethical aspects in-
volved in clinical trials – and therefore explicitly encour-
aged [47]. Some of the strengths of the interview study
are the large sample size (n = 57), the representativeness
of the demographic characteristics, the variety of both
short and extensive experience informants had with clin-
ical trials from all trial three phases. Although clinical
trials, like those we asked about, often are international,
multicentre studies, this study was performed at aca-
demic trial centres at two university hospitals in Scandi-
navia and the results should therefore be interpreted
with caution. It is possible that the results would have
been different if physicians and nurses had been re-
cruited from trial centres outside Scandinavian academic
centres.
There are also some limitations to the literature re-

view. First, a potential limitation concerns the exclusion
criteria of omitting any clinical trial that included other
cancer treatments besides pharmacological treatment.
Including these trials could possibly have increased the
number of studies examined here. Second, only one re-
searcher (ZEN) searched the literature. However, in the
planning stage of the project, a librarian (PS, see ac-
knowledgement) supported us in developing the initial
literature search strategy and in estimating the volume
of relevant studies. Third, the results derive from only
one database, PubMed. On the other hand, it should be
noted that PubMed is the interface to MEDLINE, the
world’s largest medical library [48].
Finally, note that while the literature review suggests

that participation in trials does not lead to improved
outcomes for patients, this does not serve as a basis for
suggesting that participation in trials leads to poorer
outcomes for patients. This would be to commit the in-
verse of the therapeutic misconception - the injurious
misconception (see Snowdon et al. [49].1

Conclusions
Many physicians and nurses make claims supporting
trial superiority, the idea that being part of an experi-
mental trial is always better than the standard treatment.
We used Peppercorn et al.’s method to evaluate whether
there is presently evidence available supporting that
claim. Our study was unable to establish that trial treat-
ment is superior to standard treatment. A weaker ver-
sion of the claim is that trial participation causes
indirect positive effects. However, as the actual value of
such indirect effects is highly dependent on the individ-
ual’s specific circumstances and preferences, their

1We gratefully acknowledge Bridget Young, who reviewed the paper,
for this point.
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existence cannot establish the general claim that treat-
ment in trials is superior. Beliefs in trial superiority are
therefore empirically unfounded. Hence, communicating
these opinions to patients in a recruitment context is
tantamount to providing misleading information. During
recruitment, emphasis should instead be put on patients
being able to make an altruistic contribution to further-
ing knowledge and to potentially benefitting future
patients.
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