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A B S T R A C T

Objective: The participation of patients with advanced cancer(s) in clinical trials is vital for new drug development.
We aimed to investigate patients' decision-making processes and satisfaction with their decision (SWD) to
participate; the study's purpose was to provide results that can help support high-quality research in clinical trials.
In addition, we explored how shared decision-making (SDM) mediates the relationship between understanding
informed consent forms and SWD to participate in a clinical trial.
Methods: A cross-sectional study was conducted. A purposive sample of 111 cancer patients was recruited, and
they completed a questionnaire on demographic characteristics, SDM, and decision-making satisfaction to
participate in a clinical trial. Correlation and mediation analyses were used.
Results: Participants aged under 65 years and with higher education reported high SWDs, and SDM significantly
mediated the relationship between self-assessed understanding of informed consent forms and SWDs related to
clinical trials.
Conclusions: SDM in patients with lung or liver cancer was a significant mediator between understanding the
informed consent form and the patient's SWD. The higher the SWD level of participating in clinical trials, the
better study team members' SDM involvement and the better the comprehension of informed consent forms. In
addition, patients' age and education level should also be considered as influencing factors in SWD. This survey is
the first in Taiwan to examine SDM in drug-related clinical trials. The study results provide evidence to support
SDM in a clinical trial model and develop informed consent process policies in research facilities.
Introduction

Cancer is the leading cause of death in Taiwan, with lung and liver cell
cancers ranked first and second, respectively.1 According to the 2018
Taiwan Cancer Data Registry, the number of deaths from lung and liver
cancers increased by 1.40% and 1.76%, respectively, compared to the
previous year.2 Undoubtedly, patients with advanced cancer encounter
many third- or fourth-line drugs and clinical trial-drug treatments.
Standard care may have limited efficacy in patients with metastasis or
advanced cancer. Instead, new drug trials have been considered most
frequently for patients with advanced cancer. On one hand, the drug's
effectiveness could be satisfactory for the participants.3 In addition, an
increased trend in the probability of success of drug trials indicated the
efficacy of oncology treatment.4 However, the adverse events or risks
.
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associated with randomized clinical trials may cause hesitation or fear in
the participants before they sign an informed consent form.Most patients'
perspective on participating in a clinical trial was to contribute, but they
also worried about the unexpected adverse outcome and the personal
data disclosed.5 Thus, the decision-making process in trials is compli-
cated compared to the usual clinical setting. For example, the fixed
schedule of visits written in the informed consent form and trial-related
tests or images in cancer trials may be more complex than in a usual
clinical setting. A clinical research nurse's job is to assist in explaining the
procedure, which usually includes managing tests of blood or images or
administering strictly new drugs followed by a protocol schedule.

On the other hand, the success rate of cancer drug development trials is
less than 5%, according to one biostatistics report;4 therefore, some in-
dividuals participate in trials for diverse reasons.6–8 One study9 indicated
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Fig. 1. A conceptual framework for patient satisfaction with clinical trial
decision-making among patients with cancer and the factors influencing it.
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that personal benefits, altruism, obtaining insights into new medical
treatment developments, and trust in the clinical teams were among the
factors that motivated participation in clinical trials. Participants were
alsomore likely to collaboratewith the physician conducting the research.
Typically, participant recruitment for a clinical trial involves a physician's
verbal invitation, and a clinical research nurse assists the participants in
signing an informed consent form. However, the quality of the informa-
tion process for patients participating in clinical trials is important and
must bemeasured for patients' understanding; theymust truly believe that
they have been well-informed.10 One study showed that even for patients
who were satisfied overall with their participation in clinical trials, some
were dissatisfied with certain aspects of trial participation after
comparing prior expectations with subsequent evaluations.11 Conversely,
those who were less satisfied expressed regret after the trial.12

Literature review

One study indicated that tailored materials were helpful for partici-
pants to understand the clinical trials and had higher satisfaction scores
with the decision to participate.13 Tailored materials nowadays could be
a written informed consent form. Therefore, ensuring that participants
fully understand the content of the informed consent form during the
consent process is essential as it may be associated with their satisfaction
with trial participation.14

Nevertheless, to protect human rights, the entire process should be
governed by theGood Clinical Practice rule,15which includes several steps.
First, the physician provides patients with brief information about clinical
trials. Second, the clinical research nurse must give the patient sufficient
time and fully explain the risks andbenefits of the trial in a patient-friendly
language. Third, the investigator should thoroughly answer the patient's
questions during the consent process. Finally, the study teammust respect
the patient's decision to either agree to sign a consent document or refuse
to participate. Therefore, this recruitment process comprises 3 essential
elements: forming an understanding based on adequate information pro-
vided by the investigator, having the ability to freely make decisions, and
ensuring the voluntariness of consent or refusal.16,17

Shareddecision-making (SDM),which involves collaborationbetween
patients and their physicians to make treatment decisions that improve
patient compliance, has been recommended in medical settings for de-
cades.18,19 However, previous studies4,20,21 have mainly focused on the
relationship between SDM and the treatment consent process in the clin-
ical, non–informed consent SDM in the clinical trials context. One
recommendation is to apply SDM in oncology settings, including explicit
discussions of standard-of-care options or clinical trials for patients.20 The
researchers analyzed all providers’ conversations with explicit patient
recommendations for the Phase I trial. They found thatmost conversations
followed the structure of the SDM process. Moreover, understanding the
informed consent form was strongly associated with SDM when the on-
cologists communicated with the patients to enter the clinical trials.22

The number of clinical trials in different phases has been increasing in
Taiwan. However, little research has examined the relationship between
cancer patients, their SDM, satisfaction after deciding to participate in
clinical trials, and their self-assessed understanding of consent docu-
ments in this process. Thus, this study explored the relationship between
understanding informed consent forms, satisfaction with decisions
(SWDs), and SDM in clinical trials of patients with lung or liver cancer in
Taiwan. We hypothesized that SDM mediates the relationship between
understanding informed consent and satisfaction with clinical trial
participation.

Methods

Study design

For this cross-sectional study, we followed the Strengthening the
Reporting of Observational Studies in Epidemiology reporting guidelines
2

statement.

Study participants
Purposive sampling was used to recruit patients from the oncology

outpatient department of a medical center in Northern Taiwan. We
initially screened eligible patients with lung or liver cancer who had
signed up for a drug treatment clinical trial 6 months prior. The inclusion
criteria were as follows: (1) being aged > 20 years and willing to
participate in this study; (2) having a diagnosis of lung or liver cancer;
and (3) having participated in a treatable clinical trial at least once,
including a new drug(s). Those who refused to sign a consent form, had
an acute infectious disease or mental disorder, or were restricted from
another trial, were excluded.

The oncologists and clinical research nurses were invited to collab-
orate daily with a researcher to identify eligible patients in their outpa-
tient visits for both lung and liver cancer clinical trials. A total of 125
patients were invited to participate in our survey. Each patient sat in a
quiet room for about 15–20 min. We performed a power analysis for
sample size based on regression using the online software G*Power 3, a
flexible and widely used tool in social and behavioral studies.23 The
significance level of α was set at 0.05, the power was set at 0.8, and the
effect size was considered medium at 0.3.

Research framework
We first reviewed recent literature to develop our conceptual

framework (Fig. 1). One article stated that patients’ higher SWD posi-
tively correlated with understanding the content of informed consent in
the process.24 Understanding the informed consent form was associated
with SDM.22 Other variables reported as potentially having a relationship
with SWD were several patient demographic characteristics (sex, age,
marital status, education, clinical trial experience, and SDM).25,26

Therefore, we examined participants’ SWD based on the outcome
variable, their understanding of the informed consent content. The par-
ticipants rated their understanding of informed consent on a 5-point
Likert scale (1, no understanding [understood 0%]; 2, very little under-
standing [< 30%]; 3, partial understanding [30%–50%]; 4, some under-
standing [> 50%]; and 5, complete understanding [90%–100%]).
Questionnaire development, SDM, SWD

We found that SDM and SWD questionnaires had been modified and
used in clinical trials in the early 2000s. Thus, we obtained permission
from the original authors for initial translation work for the SDM and
SWD questionnaires into Chinese (Mandarin) to use as survey tools.

Shared decision-making
In the late 1990s, the SDM model gained increasing popularity in the

medical context between physicians and oncology patients27 to make
behavior change decisions for treatment preference.28 Thus, SDM was
considered a process concept and a measurable outcome. In 2006,
German scholars developed an initial SDM questionnaire to measure the
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process of SDM.29 It was used in a few oncology studies,30 mainly in
breast cancer care. Good reliability and validity were indicated by the
research outcome. In addition, it was a feasible and acceptable tool.
Subsequently, the instrument was modified by incorporating new items
and changing the scaling format to create a reliable and highly acceptable
9-item questionnaire (SDM-Q-9) with a Cronbach's alpha of 0.938.31 The
study used it for its high reliability and validity.

Satisfaction with decision
Research measuring patient satisfaction has become increasingly

valuable over the past few decades.11,12 The measurement of patient
satisfaction with healthcare decisions was first proposed in 1996 when
Holmes-Rovner et al. developed a 6-item scale to measure patient satis-
faction regarding healthcare decisions, which they used first used in an
intervention trial.32 We translated the scale from English into Chinese
(Mandarin), with adjustments for better semantics in the translated
version. We deleted the words “treatment” and “possibility” in the second
question and the word “belief” in the fourth. In addition, the scale items
are rated on a 5-point scale instead of yes or no questions. Subsequently,
the psychometric results demonstrated that patients with much stronger
decision-making ability certainty had higher SWDs.

The translation process featured 3 steps: first, we obtained both au-
thors' permissions; second, the author and one of the team members
worked on the forward translation. Then, the original bilingual-language
Chinese professionals translated it back into German and English; and
finally, we asked the original authors to validate our back-translated
version and finalize the Chinese (Mandarin) version. We retained the
same number of questions on SDM and SWD and performed a content
validity test on the Chinese (Mandarin) version. Similarly, we adopted
the 9-item “Shared Decision-Making Questionnaire”31 (Appendix A) and
the 6-item “Patient Satisfaction with Clinical Trial Decisions”32 (Appen-
dix B) in the Chinese (Mandarin) version. The questionnaire had high
internal consistency, with Cronbach's values ranging from 0.85 to 0.88.

Data analysis

To describe and test the variables that affect SWD, statistical analyses
were conducted using SPSS® for Windows (Version 26) and the SPSS®
PROCESS macro (Version 3.5). First, an independent-samples t-test was
performed to identify differences among the subgroups of sex, age,
marital status, education, clinical trial experience, and self-assessed un-
derstanding of informed consent forms, according to the dependent
variables of “Comprehension of informed consent forms” and SWD
scales. We then performed a multiple linear regression to examine the
factors correlated with the dependent variable of the SWD scale. Subse-
quently, a bootstrap method (1000 samples) with 95% confidence in-
tervals was applied. The mediation test was based on the simple Hayes
model.33

We performed mediation analysis using SPSS® PROCESS mediation
Model 1, and the SDM score was considered a mediator. Four steps were
followed in this analysis: Step (1) “Self-assessed understanding of
informed consent forms,” which significantly predicted SWD in a
regression equation (estimation and test path c); Step (2) “self-assessed
understanding of informed consent forms,” which significantly pre-
dicted SDM in a regression equation (estimation and test path a); Step
(3) SDM, which significantly predicted SWD in the regression equation
(estimation and test path b); and Step (4) The Sobel test evaluates the
effect of the indirect path (from X through M to Y) to determine if it is
statistically significant. The null hypothesis is H0, stating that the in-
direct effect is 0, in which a � b ¼ 0. The coefficient c’ represents the
direct effect of “self-assessed understanding of informed consent forms”
on SWD when controlling for the effect of SDM on SWD coefficient c
denotes the total effect of “Understanding of the informed consent form”

and SDM on SWD. Accordingly, the coefficients a, b, c, and c’ were used
to formulate the equation (Fig. 2) based on the approach proposed by
Baron and Kenny.23
3

Ethical considerations

This study was approved by the Research Ethics Committee of the
National Taiwan University Hospital (IRB No. 201101071RC). All par-
ticipants provided written informed consent.

Results

Of the 125 eligible patients invited to respond to the face-to-face
survey, data from 111 who fully completed the questionnaires were
included for analysis (restriction rate ¼ 6.4%).

Participant characteristics

Table 1 shows the participants’ demographic information. The
average age of the 111 participants was 60.1 years (range: 30–86 years;
standard deviation: 12.54). Furthermore, 51.4% of the participants were
women, and 78.4% were married. Notably, most participants had an
educational level of above junior high school (68.4%). Two-thirds had
participated in a clinical trial once. Only 4 participants reported having
participated in more than 4 clinical trials. Most “Self-assessed Compre-
hension of Informed Consent Forms” scores indicated that patients had
partial to complete understanding (Mean: 4.23, SD: 0.51).

SDM and SWD

Tables 1 and 2 display the mean scores of the independent coeffi-
cient t-test for SDM and SWD. The subgroups for scales of SDM and SWD
scores showed significant differences in age, education, and “Self-
assessed Understanding of Informed Consent Forms.” For patients with
lung and liver cancers, the average score of SDM was 4.14 points (SD:
0.56), and the degree of SDM reached 86.5% after percentage conver-
sion (SD: 11.97). The results indicated that most patients perceived the
quality of SDM as “good” in the clinical trials, for which the research
team invited their participation. In other words, the treatment-related
information instructions were also fully explained and communicated.
The 3 highest-scoring topics were: (1) “My attending physician/pro-
fessional care team informed me that there is an important decision that
needs to be made by me” (Mean: 4.58 points; SD: 0.74); (2) “My
attending physician/professional care team will try to determine how I
want to be involved in this decision based on what I say exactly”
(Mean: 4.46 points; SD: 0.69); and (3) “My attending physician/pro-
fessional care team talked to me about future treatment processes so we
could reach a mutually acceptable and agreeable consensus” (Mean:
4.44 points; SD: 0.73). Compared to the average scores of the other
items, only the average of Item 7 is slightly lower than 4 points: “My
attending physician/professional care team and I have worked together
to make a complete assessment of different treatment options” (Mean:
3.77 points; SD: 1.16). Overall, the SWD scores of patients with lung and
liver cancers indicated relative satisfaction with participation in
decision-making in the clinical trial experience. The average value of
each question subitem was over 4 points.

Table 3 presents the correlation between independent and dependent
variables of “self-assessed comprehension of informed consent forms,”
SDM, and SWD. The results indicated significant correlations between
these variables. Table 4 presents the results of the regression models. A
multiple linear stepwise regression model was performed to examine the
predictors of the dependent variables. In this model, the independent
variables explained 24.8% of the total variance.

Mediation of SDM

We performed a PROCESS-mediating variable analysis for “self-
assessed understanding of informed consent forms,” SDM, and SWD
(Fig. 2). The result revealed that the relationship between “self-assessed
comprehension of informed consent forms” and SWD was mediated by



Fig. 2. The Hayes PROCESS macro (version 3.5) was used to analyze the mediating role of shared decision-making in the relationship between self-assessed un-
derstanding of informed consent forms and satisfaction with the decision.

Table 1
Demographic and mean scores of SWD (N ¼ 111).

Characteristics n (%) Mean SD Significant

Gender 1.496*
Male 54 (48.6) 4.28 0.55
Female 57 (51.4) 4.02 0.50

Age, years 1.572*
< 65 74 (66.7) 4.25 0.53
� 65 37 (33.3) 3.95 0.50

Marital status 0.992
Single (included divorce
and widowed)

24 (21.6) 4.17 0.60

Married 87 (78.4) 4.14 0.52
Education 0.091*
Under junior high school 35 (31.5) 3.98 0.53
Junior high school 38 (34.2) 4.23 0.54
Above University/college 38 (34.2)

Clinical trial experience 3.022
1 70 (63.1) 4.21 0.57
� 2 41 (36.9) 4.05 0.46

Self-assessed understanding
of informed consent forms

1.417**

No understanding 5 (4.5) 3.71 0.46
Very little understanding 13 (11.7)
Partial understanding 39 (35.1) 4.23 0.51
Understanding 43 (38.7)
Complete understanding 11 (9.9)

*P < 0.05, **P < 0.01.
SD, standard deviation.

Table 2
Differences in terms of “Shared decision-making” (N ¼ 111).

Variables Mean SD Significant

Gender 0.294
Male 4.49 0.82
Female 4.28 0.64

Age, years 1.150*
< 65 4.54 0.73
� 65 4.06 0.64

Marital status 0.013
Single 4.39 0.71
Married 4.38 0.75

Education 0.052*
Under junior high school 4.16 0.65
Above junior high school 4.48 0.75

Clinical trial experience
No 0.585
Yes 4.48 0.81

Self-assessed understanding of
informed consent forms

4.21 0.57

No understanding to very
little understanding

3.83 0.78 1.300**

Partial understanding to
complete understanding

4.49 0.68

*P < 0.05, **P < 0.01.
SD, standard deviation.
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the indirect effect of SDM, and the direct effect remained significant (c’
¼ 0.175; P ¼ 0.049).

Discussion

Principal findings

For this study, we recruited a small but adequate sample of patients
with lung and liver cancers in Taiwan to examine the factors affecting
SWD. In addition, the study explored the mediation of SDM in the rela-
tionship between understanding informed consent forms and patient
SWD to participate in a clinical trial.

“Self-assessed understanding of informed consent forms” had a sig-
nificant positive relationship with both SDM and SWD. The results
indicated that patients with lung and liver cancer had high SWD
regarding clinical trial participation, which may also reflect that those
patients had an acceptable degree of understanding of the informed
consent form. Similarly, a previous study12 demonstrated the strong
relationship between SWD and understanding informed consent. Addi-
tionally, the informed consent form is a tailored document that increas-
ingly seems to help patients by providing them with a useful reference
upon which they can base a decision.13

The study aimed to test the mediation factor of SDM, and the results
indicated that the patient understood the consent form. As a usual trial
condition, the study team members thoroughly explained the informed
consent form for clinical trials at the time of consent. However, they
might not have formally implemented the assumed SDM. In other words,
the study results indicated that the recruited patients with lung and liver
cancer understood the trial, although SDM was not directly explained or
observable. Unlike previous researchers who focused on the relationship
between SDM and the treatment consent process in clinical trials,20 we
did not compare 2 situations where a healthcare provider should
recommend a trial to the patient regardless the SDM process. The study
did not indicate the SDM process' objective aspect, whereas we assessed
patient-reported SDM. A future study design should investigate the spe-
cific steps of SDM for the clinical trial consent process in greater detail.
An objective SDM evaluation tool to improve SWDs made by patients
with cancer in clinical trials should be developed.

Factors affecting SWD

Differences in SWD among age groups
In this study, patients aged over 65 years had significantly lower SWD

and SDM scores than those under 65. The result was similar to a study in
which the mean age was more than 65 years, indicating that only a small
number of older adults would strongly agree with SDM in the trial for
treatment decisions.34 In several prior investigations in a clinical trial
setting, age may have been a factor in SWD and SDM.35,36 However,
according to the regression model results, the age subgroup in this study
was controlled to show a significant SWD effect size. However, it might



Table 4
Multiple linear regression stepwise model of “satisfaction with the decision” (N
¼ 111).

F B SE β P

Constant 17.829* 2.645 0.278
Self-assessed understanding
of informed consent forms

0.175 0.049 0.318 0.001*

Shared decision-making 0.208 0.065 0.286 0.002*

*P < 0.05, **P < 0.01.
Dependent variable: Satisfaction with the decision.
R: 0.498, R2: 0 0.248 Adjusted R2: 0.234 (SE: 0.47).

Table 3
Correlations between “self-assessed understanding of informed consent forms,” “shared decision-making,” and “satisfaction with the decision” (N ¼ 111).

Variables Mean (SD) Self-assessed understanding
of informed consent forms

Shared decision-making Satisfaction with
the decision

Self-assessed understanding of informed consent forms 2.62 (0.97) 1 0.387 (< 0.001)** 0.435 (< 0.001)*
Shared decision-making 4.14 (0.56) 1 0.400 (< 0.001)**
Satisfaction with the decision 4.15 (0.54) 1

*P < 0.05, **P < 0.01.
SD, standard deviation.
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be an interesting question to determine the factors contributing to lower
scores of understanding informed consent forms and the SDM and SWD
outcomes among older patients. Moreover, in an aging society in Taiwan,
older adults might have a higher chance of getting cancer than the young.
Further studies on designs of increasing understanding of informed
consent forms of clinical trials for older adults with cancer are promising.

Differences in the SWD outcome among different education groups
Among patients with cancer in Taiwan, a higher education level was

associated with higher scores for SDM and SWD. The results suggested
that higher education levels may improve patients' understanding and
knowledge of the informed consent form, leading to more informed
decisions regarding participation in clinical trials. Thus, when study
team members approach or recommend patients for clinical trials, the
informed consent process should consider the patients’ education levels.
As noted in previous studies,37,38 patients with limited health literacy
(HL) might have fewer opportunities to participate in clinical trials.
Those studies suggest that the low HL might have a negative effect or
impact on being comprehensive in understanding the informed consent
form. Additionally, older adults are considered to have “low HL”
generally. Future research is needed to improve the straightforward and
scientific content of the informed consent form.

Strengths and limitations

The strengths of this study lie in its elucidating the relationship be-
tween understanding informed consent forms and SWD to participate in
clinical trials among patients with cancer. Furthermore, the study high-
lights the importance of comprehension among older adults and patients
with lower education levels when recruiting for clinical trials and
implementing SDM skills to provide valuable informed consent informa-
tion. This study contributes to clinical trial practice in developing training
programs and materials for facilities to train newcomers in clinical trials.

However, this studyhad some limitations. First,we enrolledonlypatients
with cancer from a single medical center, and the results may not apply to
other groups in different clinical trial settings. Second, the sample size was
small, which further limited the generalizability of the results. Oncology-
related clinical trials in future studies should involve more patients with a
broader range of cancer diagnoses to ameliorate these limitations.

Conclusions

In this study, SDM in patients with lung or liver cancers was a signif-
icant mediator in the relationship between understanding informed
5

consent forms and SWD. In addition, having an educational level below
college adversely affected older patients' SWD. Notably, this is the first
survey conducted in Taiwan to test the application of SDM in drug-related
clinical trials. The study findings supported the SDM model's importance
in clinical trial settings. Furthermore, it highlights the need for research
facilities to prioritize and develop training programs for SDM.
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