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Abstract 

Background  Patient and Public Involvement (PPI) is slowly but steadily being implemented in all phases of clini-
cal research. As part of the European project “Building Data Rich Clinical Trials” a survey was launched to investigate 
the knowledge, experiences and opinions on this topic of clinicians and researchers from seven European clinical 
and non-clinical centers (Cancer Core Europe).

Methods  An invitation to take part in a cross-sectional web survey was sent to 199 clinicians and researchers work-
ing in the field of precision oncology. The questionnaire was developed ad hoc because no existing questionnaires 
met the purpose of this study. The analysis takes account of whether respondents had experience on PPI or not.

Results  On a total of 101 respondents, this survey reveals that 76.2% of them knew about PPI before answering 
the questionnaire, 54.5% had experience in the previous five years and 86.1% were interested in a training course 
on this topic. PPI knowledge grew together with career seniority (peak of 86.5% for established career profession-
als), while the group most interested in a course was the early-career professionals (100.0%). Finally, the majority 
of respondents stated they had no training or education on PPI (67.3% of experienced and 82.6% of not-experienced 
respondents).

Conclusions  This survey shows that most cancer researchers knew the term PPI, even if only a little more than half 
of them had any relative experience. Opinions on PPI benefits, negative effects, barriers and requirements differed 
between the groups of PPI experienced and not-experienced respondents, showing that experience itself can influ-
ence respondents’ opinions. Most of respondents reported they would prefer a training course based on practical 
rather than theoretical tools.
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Background
Since the early 1990s the scientific medical literature 
has published continuous reports of experiences and 
coined new terminologies to define the action field of lay 
involvement in health debates [1–4]. A few years ago the 
editorial “Let the patient revolution begin” emphasized 
the importance for clinicians and patients of working 
in partnership to improve healthcare, research, clinical 
practices and behaviors [5]. With the concept of Patient 
and Public Involvement (PPI)—also referred to as Par-
ticipatory Research—this partnership was extended to 
the whole research process, including the identifica-
tion of research priorities [6–9]. PPI is generally defined 
as «research carried out “with” or “by” members of the 
public – patients, service users and/or carers, or patient 
representatives – rather than “to”, “about” or “for” them» 
[10]. PPI entails active collaboration among all research 
stakeholders – the seven identified by Concannon and 
colleagues as public and patients, health providers, pur-
chasers, payers, policy makers, product makers and 
researchers/principal investigators [11]. The main areas 
of interest are the prioritization of research topics, selec-
tion of study design and outcomes, planning and con-
duction of the study, and dissemination of the research 
results [10]. However, some clinicians and researchers 
are concerned about the role, ability, and expertise of 
lay people as partners [12]. Currently PPI is considered 
a core component of valuable research practice [12, 13]. 
More and more often funders evaluate research projects 
on the ability to achieve full involvement of patients. 
When publishing the results, details about the PPI level 
adopted are also often required [14].

Oncology was one of the first medical settings where 
patients’ organizations actively required investments for 
research, assistance and prevention. The battles against 
breast cancer, followed by ovarian, colon and blood can-
cers, have progressively promoted dynamic partnerships 
with clinicians and researchers [15–17]. PPI is therefore 
the natural result of years of activism and participation 
in the cancer area, where research has given encouraging 
results.

A systematic review identified 27 PPI studies report-
ing experience in oncological settings. The results indi-
cate that PPI frontrunners in cancer research are mainly 
the UK and the USA, followed by Australia, at least in 
terms of publications, and that the studies have increas-
ingly considered PPI in the early stages of research even 
though some issues, such as the representativeness of 
lay people involved and the real impact of PPI on the 
research agenda, still need to be clarified [18]. There-
fore PPI needs to be integrated more broadly into cancer 
research: strategies to really capture the patients’ per-
spectives, training and educational initiatives for health 

professionals, funding and conditions are all still needed 
[9, 14, 19–23].

The CCE_DART Project (Building Data Rich Clinical 
Trials – https://​cce-​dart.​com/) is a project funded by the 
European Union and conducted within the Cancer Core 
Europe (CCE – https://​cance​rcore​europe.​eu/). The pro-
ject involves clinical as well as non-clinical centers across 
Europe and its aim is to develop new and more efficient 
methods for the design, conduct and analysis of clinical 
trials in the field of precision oncology. One specific work 
package is dedicated to promotion of the active involve-
ment of patients and the public through patient empow-
erment, web tools for information and participation, and 
sharing experiences on clinical trials in precision oncol-
ogy (iEnter, iConsent, and iParticipate, respectively). 
Another work package aims at developing a training 
course, particularly dedicated to clinicians and health 
researchers, to provide the fundamentals of PPI together 
with the tools to conduct PPI-based research in the best 
possible way.

Before the organization of this CCE_DART training 
course, a multicenter survey was designed to explore 
knowledge, experience and opinions about PPI among 
clinicians and research personnel – with particular atten-
tion to PPI experienced respondents (PPI-ER) and not-
experienced respondents (PPI-nER) – and to investigate 
their preferences about a PPI-related training course.

Methods
Study design, target population and sample selection
An invitation to take part in a cross-sectional web sur-
vey was sent to a convenience sample of the CCE_DART 
consortium professionals involved in cancer research 
(identified by local principal investigators): medical doc-
tors, nurses, biologists, psychologists, statisticians, physi-
otherapists, computer scientists, bio-informaticians, 
epidemiologists, informaticians, project managers, econ-
omists. The countries involved were France, Germany, 
Italy, Spain, Sweden, The Netherlands, and the United 
Kingdom.

Questionnaire
An online questionnaire was developed starting from 
a literature review, and through a process involving 
researchers and clinicians. Eligible papers were those 
published from January 1990 to May 2021, using any 
research approach (qualitative, quantitative or mixed) 
and any study design (including systematic reviews 
and surveys). In this review we considered meaningful 
knowledge, opinions, attitudes and experiences of clini-
cians and researchers in involving patients, survivors 
and carers at any stage of the research process. The out-
comes of interest were challenges, barriers and impact 

https://cce-dart.com/
https://cancercoreeurope.eu/
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of PPI in relation to research phases and methods. More 
details regarding the literature review will be published 
elsewhere.

As the literature search revealed only a limited number 
of questionnaires, and none of them fully fitted our aims, 
we collected questions from selected articles and set out 
a comparative table according to three domains: knowl-
edge, experience, and opinions on PPI. The questionnaire 
was built selecting relevant items from 21 articles identi-
fied by the review (Additional file 1).

The questionnaire was pilot-tested by three researchers 
not involved in the project, who were invited to evaluate 
the completeness of the questionnaire, the comprehensi-
bility of the questions and the answer options, to identify 
relevant aspects not considered, and the time needed to 
complete the questionnaire. Some questions were re-
formulated and layout changes were made on the basis of 
these suggestions.

The final version (Additional file 2) is composed of: i) 
a set of questions about respondents’ socio-demographic 
characteristics (sex, year of birth, education, profes-
sional role, seniority, research setting and time spent on 
research); ii) a formal definition of PPI, aimed at avoid-
ing misunderstandings; and iii) questions about PPI 
knowledge, experience, opinions and training needs. 
Survey data were collected and managed using REDCap, 
Research Electronic Data Capture, an electronic data 
capture tool [24].

Sample size
The survey was planned to involve professionals working 
in DART consortium centers (20 researchers from each 
clinical center and 10 from each non-clinical one), and 
reminders were sent to non-respondents until a response 
rate of at least 40% was reached (expected minimum 
sample size 76). It was calculated that this minimum 
sample size gives a 95% confidence interval (CI) for pro-
portions with a precision (half of the CI width) of 11.2% 
in the hypothesis of maximum variability (proportion 
equal to 50%) [25].

Data analysis
We considered as respondents all participants who 
answered the first three questions of the survey – in 
addition to the sociodemographic ones – dealing with 
the broader topics of interest (Additional file  2, ques-
tions number 01, 03 and 04). Basic descriptive statistics 
was applied to analyze the data. Exact confidence interval 
estimates (95% CI) were calculated for the proportions 
of YES answers to the three main questions about PPI: 
knowledge, experience and interest in training. Data were 
analyzed conducted using SAS 9.4 software (SAS Insti-
tute, Cary, NC, USA).

Results
The survey was launched in December 2021. An ini-
tial sample of 177 professionals was invited to partici-
pate, later extended to 199 to facilitate data collection in 
some centers with a low response rates. In March 2022, 
five reminders had been sent before data collection was 
closed.

A total of 106 professionals started the survey; one 
did not give consent to participation and four answered 
an insufficient number of questions to be considered 
respondents, leaving 101 total respondents (50.8% 
response rate). The final number of respondents 
exceeded the minimum expected sample size of 76 and 
the 40% response rate. All the respondents completed the 
whole questionnaire (Additional file 3).

Table 1 shows personal information, with data on insti-
tutional role and activities of respondents. As shown by 
their ages (25–66  years) and career stage, they are well 
distributed among young and senior professionals, most 
of whom (61.4%) spent more than 50% of their time in 
research. At the professional level too, distribution was 
balanced: 32.7% were clinical staff (medical doctors and 
nurses), 37.6% non-clinical researchers (biologists, stat-
isticians, computer scientists, etc.), and 29.7% other 
research staff (project managers, study coordinators, 
economists, etc.).

Table 2 shows respondents’ answers to the three main 
questions about PPI: knowledge, experience and inter-
est in training. A large number of respondents said they 
had heard about PPI before the explanation provided in 
the survey (76.2%, 95% CI 66.7% to 85.1%), and around 
half (54.5%, 95% CI 44.2% to 64.4%) had experience in 
PPI with previous or current research. The majority of 
respondents (86.1%, 95% CI 77.8% to 92.2%) said they 
were interested in a training course on PPI. Respondents 
with an established career were more likely than others to 
know the expression PPI, the proportion decreases in line 
with career stage (respectively 86.5%, 78.4% and 59.3% 
for established, mid- and early-career researchers). This 
was not so noticeable for the frequency of experience in 
PPI, since established and early-career researchers gave 
similar percentages (respectively 62.2% and 59.3%), while 
mid-career researchers were less experienced (43.2%). 
Finally, interest in attending a course on PPI was very 
high for all three groups, reaching 100% in the early-stage 
career group.

The next sections illustrate the comparison between 
the 55 PPI-ER and 46 PPI-nER.

Most of PPI-ER (45, 81.8%) said they had included PPI 
in their cancer research projects in the last five years, 
and 67.3% (37) were satisfied with implementing PPI. 
The most frequent reasons for PPI inclusion in cancer 
research were to accomplish a moral and ethical duty (29, 
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52.7%), to achieve better results (29, 52.7%), and to fulfill 
funders’ requests (23, 41.8%).

PPI was mostly applied in protocol development (26, 
47.3%), writing/reviewing information sheets (24, 43.6%), 
and establishing research priorities (21, 38.2%).

Finally, the lay people most involved were mainly 
patients and/or potential patients (44, 80%), and organi-
zations representing patients (32, 58.2%).

Opinions about PPI are shown in Fig. 1. For more than 
90.9% of PPI-ER, PPI is morally/ethically the right thing 
to do, compared to 63.0% of PPI-nER. For more than 
70.9% of PPI-ER, PPI increases the chances of success 
compared to 50.0% of PPI-nER. PPI-ER showed cau-
tion in considering PPI a research need, and deemed it 
not always necessary in oncology research (both 41.8%); 
these percentages were lower among PPI-nER (respec-
tively 28.3% and 39.1%). Finally, only about 10.9% of 
PPI-ER and 9.1% of PPI-nER felt that patients could not 
contribute meaningfully to research and were not con-
vinced about the benefits of PPI.

Figure  2 shows respondents’ perceptions of benefits, 
negative effects, barriers and requirements of PPI. The 
most frequently perceived benefits of PPI-based research 
were the creation of a connection between research and 
the real world (63.6% PPI-ER versus 67.4% PPI-nER), 
results relevant to the public (69.1% PPI-ER versus 
50.0% PPI-nER) and the identification of new perspec-
tives on a research topic (50.9% PPI-ER versus 56.5% 
PPI-nER). Smaller numbers of respondents said there 
were no negative effects in implementing PPI in oncol-
ogy research (34.6% PPI-ER versus 19.6% PPI-nER), 
while the most perceived negative effects were that PPI 
does not always involve people representative of the tar-
get population (around 37% for both respondent groups) 
and that it focuses on problems not relevant to research 
(25.5% PPI-ER versus 50.0% PPI-nER). The most fre-
quent perceived barrier in PPI implementation (around 
50% of both groups) was the lack of time, resources and 
funding. Among the other barriers, almost equally per-
ceived (30–45% of both groups) was poor knowledge on 
how to involve patients, difficulties in communication 
with patients and conflicting priorities and expectations 
between researchers and patients. The most perceived 
PPI requirements were the need for training on PPI for 
researchers (67.4% PPI-nER) and for dedicated resources 
and funding (63.6% PPI-ER).

Respondents were also asked whether they would 
implement PPI in their research even if not required 
by the funders, and 63.6% of PPI-ER answered affirma-
tively versus 28.3% of PPI-nER. Regarding the possibility 
of offering payment to lay people involved in PPI, 29.1% 
of PPI-ER answered that it was important versus 17.4% 
of PPI-nER, while the importance of authorship of lay 
people in peer-reviewed publications was recognized by 
56.4% of PPI-ER and 50.0% of PPI-nER.

Concerning training (Fig.  3), 67.3% of PPI-ER and 
82.6% of PPI-nER said they had not received any for-
mal training or education on PPI, while 9.1% of PPI-ER 

Table 1  Characteristics of the 101 respondents

a 1 non-respondent
b 3 non-respondents

Overall

No %

Sex

  Male 41 40.6

  Female 60 59.4

Agea

  Mean (Range) 43.9 (25–66)

Educationa

  PhD 47 47.0

  Master’s Degree 43 43.0

  Bachelor’s or less 8 8.0

  Other 2 2.0

Professional level

  Non-clinical researchers 38 37.6

  Research staff 30 29.7

  MD 28 27.7

  Nurse 5 5.0

Positionb

  Clinician/researcher/nurse 45 45.9

  Unit/Laboratory/Department Director 29 29.6

  Project manager 12 12.2

  Trainee (Research fellow, PhD candidate, student) 8 8.2

  Administrative staff 4 4.1

Career stage

  Established career (16 + years) 37 36.6

  Mid-career (6–15 years) 37 36.6

  Early-career (≤ 5 years) 27 26.7

Primary research setting

  Hospital/Research hospital 52 51.5

  Other research Institute 25 24.8

  University 19 18.8

  Small or medium-sized enterprise 5 5.0

Percentage of working time spent on research

  < 25% 23 22.8

  26%-50% 16 15.8

  > 50% 62 61.4

Priority level of PPI in cancer research by the Institution of respondentsa

  Medium 35 35.0

  Don’t know 27 27.0

  High 19 19.0

  Low 19 19.0
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and 4.4% of PPI-nER said they had received institutional 
training. A large proportion of respondents (78.2%) inter-
ested in a training course would like to receive practical 
tools and suggestions on PPI (vs. 35.7% of not-interested), 
60.9% wanted an overview on PPI methods available (vs. 
35.7% of not-interested) and only 26.4% theoretical bases 
of PPI (vs. 7.1% of not-interested).

Discussion
In the medical and scientific community PPI has been 
increasingly considered important to drive the research 
agenda according to the needs of both patients and cli-
nicians, with the aim to increase the value, quality and 
integrity of research [26, 27]. This survey, involving 
seven European comprehensive cancer centers and four 

Table 2  Respondents’ knowledge, experience and interest in a training course on PPI

Have you ever heard the expression 
“public and patient involvement”, usually 
abbreviated to PPI?

Have you ever involved public (patients, 
service users and/or carers, or patient 
representatives) in your cancer research 
activity?

Would you be interested in 
participating in a PPI training 
course?

OVERALL 
SAMPLE (No. 
101)

No. (%) No. (%) No. (%)

  No 24 (23.8) 46 (45.5) 14 (13.9)

  Yes 77 (76.2) 55 (54.5) 87 (86.1)

CAREER STAGE
  Established career (16 + years) (No. 37)

    No 5 (13.5) 14 (37.8) 6 (16.2)

    Yes 32 (86.5) 23 (62.2) 31 (83.8)

  Mid-career (6–15 years) (No. 37)

    No 8 (21.6) 21 (56.8) 8 (21.6)

    Yes 29 (78.4) 16 (43.2) 29 (78.4)

  Early career (≤ 5 years) (No. 27)

    No 11 (40.7) 11 (40.7) 0 (0.0)

    Yes 16 (59.3) 16 (59.3) 27 (100.0)

Fig. 1  Opinions about PPI among experienced and not-experienced respondents. Legend: Respondents could select multiple items 
with no restrictions. The two bars corresponding to each item represent the percentage of respondents selecting that item out of the total of PPI 
not-experienced or PPI experienced, respectively
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Fig. 2  Benefits, negative effects, barriers and requirements about PPI among experienced and not-experienced respondents. Legend: Respondents 
could select multiple items with no restrictions on number. The two bars corresponding to each item represent the percentage of respondents 
selecting that item out of the total of PPI not-experienced or PPI experienced, respectively
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non-clinical centers, shows that the concept of PPI is 
known to most researchers; nevertheless, improvements 
are still needed to spread its principles and implement it 
more widely.

Overall, the term PPI has entered the respondents’ 
wordlist: two-thirds had heard of it, with a growing trend 
related to career seniority. PPI experience was inversely 
related to career stages, and in fact early career respond-
ents had heard less about it. These findings suggest that 
the topic is not part of the educational path of the young-
est health professionals. This is supported by the high 
levels of interest of the youngest respondents in a train-
ing course (Table  2). The need for adequate training 
on PPI is often stressed in the literature [22, 23, 26], as 

mentioned by researchers conducting clinical trials in a 
variety of settings [20].

Many respondents stated that an approach involving 
citizens, patients, caregivers and their representatives 
had important ethical and moral value (Fig. 1). It is also 
noticeable that some respondents considered PPI not 
always necessary or not always to be implemented. Even 
among PPI-ER there was some doubt that lay representa-
tives could contribute meaningfully.

Researchers still have doubts about the feasibility of the 
involvement of lay components in research projects, but 
this topic is still more theoretical than practical [26, 28].

The implementation of PPI varies widely and is not 
adequately formalized in European healthcare systems 

Fig. 3  Actual training on PPI received and kind of training deemed useful. Legend: Respondents could select multiple items: up to three for section 
“Training received” and with no restrictions for the others. The two bars corresponding to each item represent the percentages of respondents 
selecting that item out of the total of PPI not-experienced or PPI experienced (top panel) or the total number of not interested and interested 
in training course, respectively (bottom panel)
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and research settings [21]. Possible barriers are the lack 
of infrastructures, guidance and support [21]. Gener-
ally there are more perceived benefits than negative 
effects in implementing PPI in oncological research. 
Results relevant to the public are the most important 
benefit according to the PPI-ER, as noted in the litera-
ture [29]. Only a few PPI-nER insist there are no ben-
efits with PPI.

Interestingly, one of the main negative effects of PPI 
perceived by both PPI-ER and PPI-nER is that lay sub-
jects are considered not always representative of the 
target patient population, and this can undermine the 
representativeness of the results [18]. These concerns 
come from the observation that research teams may 
include subjects who are not fully representative of the 
clinical population under discussion (specifically for 
some characteristics, such as sex, education, ethnicity, or 
socio-economics factors) [18]. Furthermore, the PPI-nER 
seem more concerned than PPI-ER about the focus and 
the management of PPI conducted research. They con-
sider that this involvement does not identify problems 
relevant to the research topic itself, and also that it sub-
tracts time, resources and funds to research.

It is important to note that more than a third of PPI-ER 
think there are no negative effects in implementing PPI in 
cancer research, suggesting how experience is important 
for its fruitful application. Among the PPI-nER, meas-
urement of PPI impact is also a critical requirement for 
effective PPI implementation in cancer research.

Grounding research on patients’ needs is fundamen-
tal in this field to improve clinical outcomes and their 
quality of life. Involving patients is therefore crucial, also 
considering the increasing production of studies on treat-
ments whose value should be assessed in the light of the 
needs of people with cancer [30–33].

It is interesting that the results related to barriers to 
PPI implementation did not differ much between PPI-
ER and PPI-nER. The lack of time, resources and fund-
ing is the aspect most frequently perceived as a barrier 
to PPI. Both groups have the same opinions about barri-
ers to PPI implementation in cancer research, except for 
the lack of knowledge of methodology – which concerns 
the PPI-nER group more – and the scant understand-
ing of the complexity of research topics by representa-
tives of patients or the public – which concerns PPI-ER 
more. Independent training initiatives on research topics 
addressed to citizens, patients and their representatives 
should therefore be considered worth-while in order to 
overcome this perceived gap [34–36]. Citizen’s health 
literacy should also be taken into account – and prob-
ably improved – in order to encourage a more active 
and aware involvement. The European Union is carefully 
considering these aspects, and the CEE_DART Project 

devotes much attention to this as well, applying the PPI 
on a complex issue such as precision medicine.

Most respondents reported no training or education on 
PPI, one third of PPI-ER reported informal self-training, 
while only a few received structured or formal training. 
Training and dedicated resources in terms of service, 
function, and staff are in fact the most important require-
ments identified by respondents with and without PPI 
experience. As observed by Yu et al., as a result of a pro-
gramme of 72 training workshops, attendees were more 
likely to involve patients in their research [22]. Provid-
ing early-stage researchers with appropriate educational, 
interactive, real-world training will arouse awareness 
of the merits and challenges associated with PPI [26]. 
This information will be useful to finalize one of the 
aims of the CCE_DART Project related to the design of 
a PPI training course targeted to researchers and health 
professionals.

This study investigated PPI in oncology research in a 
European setting, thus providing a new perspective com-
pared to studies in other geographic areas and research 
fields.

Some peculiarities of this survey need to be underlined. 
After several reminders, 50.8% of the invited profession-
als responded to the survey, a response rate even better 
than literature reports [37, 38], considering, however, the 
narrow interest in the subject of the survey. The sample is 
heterogeneous in terms of professions, but is limited to a 
group of European research centers.

Since more than two-thirds of respondents spend 
half their working time on research they are very active 
interlocutors who could well benefit from wider imple-
mentation of the PPI. Considering the multidisciplinary 
approach as an added value for medical research, the 
results of this survey lend themselves to debate among a 
large number of stakeholders.

Conclusions
To our knowledge, this is one of the earliest European 
surveys on these topics addressed to oncology research-
ers [18]. Interest in PPI is unquestionable as is the need 
for ad hoc training to boost its understanding and 
enhance skills for its implementation in research and 
practice. For meaningful implementation of PPI, system-
atic collection of experience and results is also needed. 
The CCE_DART Project, considering PPI a crucial ele-
ment for two ad hoc designed working packages, is 
encouraging PPI development and implementation in the 
very challenging field of precision oncology research.
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