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Abstract
Purpose Clinical research relies on data from patients and volunteers, yet the target sample size is often not achieved. Here, 
we assessed the perception of clinical research among clinical trial participants to improve the recruitment process for future 
studies.
Methods We conducted a single-center descriptive and exploratory study of 300 current or former participants in various 
phase I–III clinical trials. Questionnaires were either distributed to current clinical trial participants or emailed to former 
subjects.
Results Subjects strongly agreed or agreed that contributing to improving medical care (> 81%), contributing to scientific 
research (> 79%), and trusting their treating physicians (> 77%) were motives for study participation. Among healthy vol-
unteers, financial motives positively correlated with the number of clinical trials they had participated in (p < 0.05). Higher 
age positively correlated with expectation of best available treatment during study participation among patients (p < 0.05). 
Less than 8% of all subjects expressed “great concern” about the potential risks of sharing their personal information as 
part of the study. Subjects displayed “great trust” or “trust” in medical staff (86.6%) and in government research institutions 
(76.4%), and “very little trust” or “little trust” in pharmaceutical companies (35.4%) and health insurance companies (16.9%).
Conclusion Altruistic motives and trust in treating physicians were predominant motives for clinical trial participation. Older 
patients expected to receive the best available treatment during participation. Healthy volunteers who reported financial 
motives had participated in more clinical trials. Consistent with great trust in medical staff and government research institu-
tions, little concern was expressed about the misuse of personal data during the trial.
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Introduction

Unbiased clinical safety and efficacy assessments of novel 
therapeutic approaches largely rely on randomized controlled 
trials (RCTs) [1–3]. However, the inability to recruit and 
retain sufficient numbers of participants remains a common 

problem in achieving conclusive results [4–8]. This may 
result in underpowered clinical trials, in which clinically 
relevant differences are reported as statistically insignificant 
[9]. Thus, several studies have investigated influential factors 
of trial recruitment and participation. Key influential factors 
include altruistic motives [10–14], such as contribution to 
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scientific research, financial incentives [13, 15–18], and the 
doctor-patient relationship [11, 19, 20].

Another aspect closely related to clinical research is the han-
dling of personal data collected during clinical trials. The Euro-
pean Medicines Agency (EMA) argues that access to adequately 
anonymized data collected from clinical trials may benefit the 
process of drug development [21]. Several studies highlight the 
potential benefits of data sharing, such as the acceleration of 
scientific discovery, improvement of cost-effectiveness, ena-
bling comparisons between different populations, improving 
surveillance of drug safety and efficacy, increasing sample size, 
improvement of comparator-effectiveness analysis, and reduc-
tion of duplicated efforts [21–23]. Although hesitancy and con-
cern have been expressed about widespread data sharing [24, 
25], a previous study demonstrated that most clinical trial partic-
ipants believe that the potential benefits outweigh the risks [14].

Furthermore, certain personality traits have been corre-
lated with motives for clinical trial participation [26]. The 
Big Five personality traits (BIFI), also known as the OCEAN 
model, use survey data to describe aspects of personality 
[27]. The theory proposes the following five dimensions to 
describe the human psyche: Openness, Conscientiousness, 
Extraversion, Agreeableness, and Neuroticism [28]. How-
ever, when conducting clinical trials, time is often limited, 
and personality may not be of primary interest. In this case, 
the Ten-Item Personality Inventory (TIPI) offers an abbrevi-
ated (2-measure) alternative, when brevity is of importance 
[29, 30].

In light of these findings, the aim of this study was to 
further assess clinical trial participants’ motives for trial 
participation and their views on the risks of data sharing 
and to investigate personality as a predictor of clinical trial 
participation behavior.

Methods

Trial design

We conducted a single-center descriptive and exploratory 
study at the General Hospital, Vienna, Austria.

Participants

The patient collective of the study consisted of current 
or former participants of phase I–III clinical studies con-
ducted at the Medical University of Vienna. All participants 
underwent an informed consent process and were enrolled 
between March 2019 and September 2020.

To generate a diverse sample of clinical trials, two iden-
tical adaptations of the questionnaire were created, one in 
physical print, the other as a digital survey. Printed surveys 
were distributed at 5 different departments to their clinical 

trial patients. Patients either completed the form immedi-
ately or returned it later by mail. The digital survey was 
distributed via email to patients or subjects who had either 
participated in a clinical trial in the past or were currently 
participating in one and had agreed to receive information 
about future trials.

Questionnaire

A 50-item questionnaire was designed to capture key param-
eters reflecting participants’ views on the recruitment pro-
cess, motives for participation, trust in fields of scientific 
research, and their opinions on clinical trial data sharing 
with respect to their most recent trial participation. It also 
included questions regarding the participant’s demographics 
and assessed personality traits based on the TIPI. The survey 
was designed under consultation of the Statistics Depart-
ment of the Medical University of Vienna and underwent 
further refinement after a pilot phase with 5 participants. 
The full text of the study questionnaire can be found in the 
Supplementary Appendix.

Ten‑item personality inventory

The TIPI consists of 10 short personality questions [29]. It 
incorporates 2 questions to evaluate each trait of the OCEAN 
model. Answers were recorded on a Likert scale ranging 
from 1 to 5 (1 = Strongly disagree, 5 = Strongly agree). One 
of the corresponding questions in each case functions as a 
negative control and must be inverted (i.e., 1 is recoded to 
5, 2 is recoded to 4). Finally, the mean of both answers cor-
relating to their respective trait is assessed.

Statistical analysis

Statistical analysis was performed using version 4.0.3 of the 
commercially available computer program R. Bar charts and 
frequency tables were created for each categorical variable. 
Spearman correlation coefficients were calculated between 
the variables. Correlation tests were also performed to deter-
mine significance. The significance level α was set at 0.05. 
All percentages respectively refer to the total number of 
responses obtained for each question.

Results

Study population

A total of 300 participants were included in the study 
(Fig. 1). Of the 3020 emails extracted from the database, 
2430 emails were successfully sent (80.5%). Message deliv-
ery failures were received from the remaining 590 emails. 
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Two hundred sixty completed surveys (10.7%) were returned 
from the 2430 invited trial participants. The number of 
emails successfully sent, yet not opened (e.g., marked as 
spam or unread) could not be determined. A total of 40 of 
the 70 printed questionnaires (57.1%) were returned. Table 1 
describes the characteristics of the sample.

Process of informed consent

Our results show that most participants recalled undergo-
ing an elaborate process of informed consent with a typical 
duration of 5–15 min (65.6%). Goals, execution, and time 
expenditure of the study were most often recalled (> 90%), 
whereas information regarding personal rights, data pro-
tection, and anonymity were often reported as missing 
(recalled by 59.9%, 63.9%, and 68%, respectively) (Fig. S1). 
The majority of participants were either approached by the 
study doctor (39.8%) or their attending physician (19.7%) 
and reported easily comprehensible study goals (86.9% 
very good comprehensibility or good comprehensibility) 
(Figs. S2 and S3). Subjects were most often contacted in 
person (38.4%), via telephone (34%), or email (19.4%) 
(Fig. S4).

Motives

Patients

Predominant motives for trial participation among patients 
were trust in the attending physician, improving future medi-
cal care, and contribution to research (94.1%, 86.9%, and 
81.9% strongly agreed or agreed, respectively) (Fig. 2). The 
majority of patients also strongly agreed or agreed that they 
expected best possible medical treatment (74.7%), closer 
medical supervision (60.3%), and better quality of care 
(51.3%). Patients did not express substantial concern that 
their illness would worsen, if they did not participate in the 
trial (58.3% strongly disagreed or disagreed). Increasing age 
positively correlated with expecting the best available treat-
ment (p < 0.05) (Fig. S5).

Healthy volunteers

56.3% of healthy volunteers strongly agreed or agreed to par-
ticipate based on financial incentives, outweighed by altruis-
tic motives such as contribution to improvement of medical 
care and scientific research (81.6% and 79.7%, respectively) 

Fig. 1  Flow chart of study 
participants
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and trust in their attending doctor (77.6%). However, only 
the indication of financial motives for participation posi-
tively correlated with the number of studies subjects had par-
ticipated in (p < 0.05) (Fig. S6). Among healthy volunteers, 
female sex and increasing age positively correlated with the 
motives, “contribution to scientific research” (p < 0.05) and 
negatively correlated with financial motivation (p < 0.05). 
Increasing age also positively correlated with the motive 
“improvement of care for future patients” (p < 0.05). Higher 
income negatively correlated with financial incentives and 
the motive of trusting their attending doctor (p < 0.05).

Expected beneficiaries of clinical trials

More than 80% of all respondents expected companies that 
develop drugs and medicinal products (83.7%), researchers 
(82.1%), and patients (80.9%) to “greatly benefit” or “ben-
efit” from clinical trials (Fig. 3). 63.1% of subjects had this 
expectation for doctors that treat patients.

Data protection

Less than 10% of all respondents said they were “very con-
cerned” and less than one-third were “concerned” or “moder-
ately concerned” about the potential consequences of sharing 
personal data (Fig. 4). Respondents were most concerned that 
their data could be used for marketing purposes instead of 
scientific purposes (20% “very concerned” or “concerned”) 
or that companies or individuals could make a great economic 
profit by using their data (17.2%). Participants were least 
concerned that they could experience personal disadvantages 
(8.8% “very concerned” or “concerned”) or that their data 
could be traceable with good computer knowledge (12.8%). 
Greater trust in scientific research correlated with lower 
concern regarding data sharing (Fig. S7). No disparity was 
observed when comparing healthy volunteers and patients, 
independent of gender and age (p > 0.05, data not shown).

Trust in fields of scientific research

Figure 5 documents participants’ levels of trust in fields 
of scientific research. Strong majorities of respondents 
expressed “great trust” or “trust” in medical staff (86.6%) 
and in government research institutions (76.4%); however, 
they showed “very little trust” or “little trust” in pharma-
ceutical companies (35.5%) and health insurance com-
panies (16.9%). Trust in pharmaceutical companies, was 
higher among patients than healthy volunteers (p < 0.05) and 
increased with higher age among all individuals (p < 0.05).

Ten‑item personality index

All pairs of questions that corresponded to a personality 
trait correlated indirectly (p < 0 0.05), with the exception 
of Agreeableness (p = 0.265) (Figure S8). The following 
mean scores were calculated for patients and healthy vol-
unteers, respectively: Openness: 3.6patients, 3.6healthy volunteers; 
Conscientiousness: 4.0patients, 3.8healthy volunteers; Extraver-
sion: 3.5patients, 3.5healthy volunteers; Agreeableness: 3.5patients, 
3.3healthy volunteers; Neuroticism: 2.6patients, 2.5healthy volunteers. 
Patients showed higher Agreeableness than healthy volun-
teers (p < 0.05). Higher age corresponded with higher levels 
of Conscientiousness. Female sex was directly proportional 
to Neuroticism (p < 0.05) and Conscientiousness (p < 0.05). 
Figures S9–11 summarize correlations between TIPI scores 
with motives for participation, views on data protection 
and trust in fields of scientific research. Although some 
significances were calculated, no significant trend could be 
detected.

Table 1  Sample characteristics as reported in the survey

Characteristic No. of par-
ticipants, no. (%) 
(N = 300)

Female sex 165 (55.6)
Age
   ≤ 30 70 (24.1)
  31 to 59 189 (64.9)

   ≥ 60 32 (11)
Nationality
  Austria 228 (81.4)
  Germany 23 (8.2)
  Other 29 (10.4)

Participation as
  Patient 84 (28.3)
  Healthy volunteer 213 (71.7)

Annual net income
  Less than €20,000 88 (32)
  €21,000 to €40,000 129 (46.9)
  €40,000 to €60,000 38 (13.8)
  €61,000 to €80,000 12 (4.4)
  €81,000 to €100,000 5 (1.8)
  €100,000 or higher 3 (1.1)

Trial experience
  1 trial 157 (53.4)
  2–5 trials 106 (36.1)
  6 or more trials 31 (10.5)
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Discussion

The present study assessed the perception of clinical 
research among patients and healthy volunteers of clinical 
trials in a European cohort. While most previous studies 
have focused on a single aspect of clinical trials in either 
patients or healthy volunteers, this work provides a com-
prehensive overview of how both subject groups perceive 
various areas of clinical research.

Consistent with other literature, the predominant 
motives for participation among our subjects were altruis-
tic motives and trust in attending doctors [10–14, 19, 20]. 
Over 80% of all participants strongly agreed or agreed that 
contribution to scientific research, improvement of medi-
cal care for future patients, and great trust in their treating 

physician were motives for their participation in clinical 
trials. In addition, the majority (> 80%) of all respondents 
expected researchers, patients, and companies that develop 
drugs and medicinal products to profit from clinical trials.

According to Good Clinical Practice (GCP) standard, 
the participation of patients in clinical trials is generally not 
remunerated. Rather, the opportunity to receive a new treat-
ment alone represents the trial’s benefit and has been docu-
mented to be an influential factor for patients [12]. How-
ever, our data suggest that health benefits were not primary 
motivators among the included patients, and fear of disease 
progression was not of substantial concern. Rather, these 
motives were outweighed by altruistic considerations and 
trust in attending physicians. Nevertheless, with age, patients 
did show increasing interest in receiving the best available 

Fig. 2  Motives for trial participation among patients and healthy volunteers. Shown is the response distribution to a question worded as, “What 
were your motives for participating in the study?”
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treatment. These findings underscore the importance of the 
physician–patient relationship during recruitment and the 
informed consent process, as well as the potential value of 
highlighting the public benefits derived from the study and 
the fact that participation in the study will not compromise 
standard of care when recruiting older patients.

In contrast, it is widely accepted to include monetary 
incentives in the recruitment of healthy subjects, which are 
often a necessary component for the successful completion 
of clinical trials [18, 31]. Furthermore, there is no evidence 
suggesting that commonly used payments represent undue 
remuneration or that financial inducements may distort 

Fig. 3  Expected beneficiaries of clinical trials. Shown is the response distribution to a question worded as, “How much do you think the follow-
ing groups would benefit from clinical trials?”

Fig. 4  Concern about the potential consequences of sharing personal 
information. Shown is the response distribution to a question worded 
as, “During your participation in clinical trials, you have consented 

to the disclosure of your personal data to third parties in anonymized 
form. How concerned are you about the following possible conse-
quences of sharing anonymous clinical trial data?”
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healthy volunteers’ risk perception associated with the 
clinical trial [32, 33]. Yet surprisingly, only 56% of healthy 
volunteers strongly agreed or agreed to have participated 
due to financial benefits. Thus, although financial compensa-
tion is often the focus of recruitment, it may not be the only 
incentive for subjects to participate in clinical trials. Instead, 
similarly to patients, the most dominant motives in healthy 
volunteers were altruistic motives and trust in their attending 
physicians. Conversely, yet in line with literature, healthy 
volunteers that indicated financial motives for participation 
had participated in more clinical trials [34]. This suggests 
that remuneration may indeed be linked to repeated clinical 
trial participation in healthy volunteers. Finally, female sex 
and older age positively correlated with altruistic motives 
and negatively correlated with financial incentives.

As part of their participation in clinical trials, partici-
pants consented to the disclosure of data to third parties 
in anonymized form. Contrary to public hesitancy [24, 
25], subjects did not express considerable concern about 
the potential risks of data sharing. The perceived risk was 
lower than that found in previous studies [14, 35]; less than 
10% of participants were “very concerned” about any risks 
mentioned in the questionnaire. The greatest concern was 
expressed about the misuse of personal data for marketing 
purposes instead of scientific purposes (8.5% “very con-
cerned”) or for capitalization by companies or individuals 
(6.4%). A recent systematic review highlights the impor-
tance of communication during the process of informed con-
sent and suggests that trust in scientific research and clini-
cians may mitigate concern regarding data sharing [36]. In 
agreement with these findings, our subjects expressed con-
siderable trust (76.4% show “great trust” or “trust”) in gov-
ernment research institutions and in medical staff (86.6%), 

which correlated with lower concern about the consequences 
of data sharing. Similarly, most participants reported an 
elaborate, thorough and easily comprehensible process of 
informed consent. However, we acknowledge that clinical 
trial participants may represent those, who are least con-
cerned about the potential violations of data protection and 
most enthusiastic about contributing to scientific progress. 
Thus, the perception and concerns of data sharing may differ 
from those of the general public or patients.

When examining personality traits, there was a signifi-
cant difference between patients and healthy volunteers 
only in the trait of Agreeableness, with lower scores docu-
mented in the healthy volunteers. Although some sporadic 
significances were calculated when comparing personality 
traits with motives for participation, views on data sharing 
and trust in fields or research, no significant trend could be 
detected. Therefore, the TIPI did not function as an accurate 
predictor of clinical trial participation behavior. However, 
this may in part be due the loss of content validity and reli-
ability when using abbreviated measures such as the TIPI 
[30].

Limitations

Most participants took part in phase I clinical trials, thus 
resulting in a large number of young, healthy individuals. 
This resulted in an underrepresentation of old (> 60 years of 
age) participants and an imbalance between healthy volun-
teers (71.7%) and patients (28.3%). Furthermore, the sample 
consisted exclusively of individuals that have participated in 
clinical trials. Therefore, it was not possible to compare our 
findings to a control group, i.e., subjects that have declined 

Fig. 5  Trust in fields of scientific research. Shown is the response distribution to a question worded as, “How great is your trust in...”
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participation in the past, or to determine factors responsi-
ble for non-participation. Hence, it was also not possible 
to determine whether the motives that were strongly rep-
resented in our sample were decisive for participation in 
clinical trials or whether these motives were only shared by 
individuals who generally have an affinity for trial partici-
pation. Despite the substantial size of our sample, response 
rates were low, possibly leading to nonresponse bias. In 
addition, we acknowledge the bias of selective memory. We 
were unable to determine the date and time of initial par-
ticipation; hence, participation may lie far in the past and 
some data may have been recalled erroneously. Finally, no 
adjustment was conducted for multiple testing.

Conclusion

In our study, altruistic motives and trust in attending physi-
cians were the predominant motives for clinical trial partici-
pation in healthy volunteers and patients. This underscores 
the importance of the physician–patient relationship during 
the informed consent process. In addition, with age, patients 
increasingly expected to receive the best available treatment 
by participating in trials. Healthy volunteers who reported 
financial motives for their participation had participated 
in more clinical trials. Therefore, it may be beneficial to 
emphasize these benefits during the process of informed 
consent.

Our subjects expressed little concern about the potential 
risks of sharing their personal information as part of their 
participation. Finally, in our study, the Ten-Item Personality 
Index did not function as an accurate predictor of clinical 
trial behavior.
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