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Abstract

Background: When there is a gap in professionals’ adherence to safe practices during cancer treatment, the
consequences can be serious. Identifying these gaps in order to enable improvements in patient safety can be a
challenge. This study aimed to assess if cancer patients and their relatives can be given the skills to audit reliably
four safe practices, and to explore whether they are willing to play this new role.

Methods: We recruited 136 participants in 2018, from the oncology and haematology day hospital of a tertiary
hospital in Spain. Patient identification, hand hygiene, blood or chemotherapy identification, and side effects related
to transfusion and chemotherapy, were the safe practices selected for evaluation.
The study comprised two parts: an interventional educational program and a cross-sectional design to collect data
and assess to what degree participants are able and willing to be auditors depending on their characteristics using
multivariate logistic regression models. A participant’s auditing skill were assessed pre and post the educational
intervention.

Results: The model was seeking predictors of being a good auditor. 63 participants (46.3%) were classified as good
auditors after the training. To have younger age, higher educational level and to have had an experience of an
adverse event were associated with a higher probability of being a good auditor. Additionally, 106 (77.9%)
participants said that they would like to audit anonymously the professionals’ compliance of at least three of four
safe practices. The willingness to audit safe practices differed depending on the safe practice but these differences
did not reach statistical significance.

Conclusions: The data gathered by patients and relatives acting as auditors can provide healthcare organizations
with valuable information about safety and quality of care that is not accessible otherwise. This new role provides
an innovative way to engage patients and their families’ in healthcare safety where other methods have not had
success. The paper sets out the methods that healthcare organizations need to undertake to enrol and train
patients and relatives in an auditor role.
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Background
Improving patient safety is one of the major targets for
healthcare organizations. Studies have shown that ad-
verse events in hospitals can vary between 3 to 17% of
all hospital admissions [1–3]. World Health
Organization (WHO) safety programme and Spanish
Ministry of Health safety programme; as well as other
European organizations like the European Patient Safety
Foundation (EPSF), medical societies and healthcare
providers, encourage the development tools to ensure
that healthcare is both safe and patient-centered [4].
There has been quite a lot of work to engage patients in
safety, for example in medication safety. The WHO Alli-
ance for Patient Safety also emphasized that the patients’
family members could play an important role in the im-
provement of care. Nevertheless, despite the emphasis
and importance of patients’ involvement in promoting
safety and reducing adverse events, there has been insuf-
ficient progress in this area [5, 6]. Retrospective chart
audit studies of acute care in several countries have
shown that patients experience one or more harmful ad-
verse events while hospitalized and that about half of
these events are preventable [7].
Cancer care is complex and requires particular effort

to assure safety in care delivery for patients. It is known
that cancer patients are vulnerable to breaches of safe
practices because of their health conditions (for example
immune suppression) and the nature and risks associ-
ated with their usual treatments. The areas of cancer
care where gaps in adherence to safe practices can lead
to adverse events with potentially serious consequences
include patient identification; correct choice, dose and
route for the delivery of chemotherapy and transfusion
medication; and infection control.
Walsh et al. estimated the rate of error in the adminis-

tration of chemotherapy as 8.2 per 1000 orders in oncol-
ogy adult patients in the outpatient setting, causing
damage in one error for every 1000 orders [8]. A consid-
erable fraction of these occur in the phase of administra-
tion, which is observable by patients.
The National Haemovigilance Report published in

Spain, in 2016, recorded 332 errors in the adminis-
tration of blood products, and 32% of them hap-
pened at “the bedside of the patient.” [9]. However,
studies on patients’ involvement in transfusion safety
are scarce [10].
Between 5 and 10%, patients admitted to a hospital

will develop at least one nosocomial infection. Hand hy-
giene is one of the main measures to prevent these in-
fections [2]. However, according to international studies,
the adherence of professionals to hand hygiene is less
than 50% [11]. Multimodal strategies are being imple-
mented to improve their adherence. These strategies
have had a variable effectiveness (51–83%) and there is

some evidence that patients can play an important role
in improving the compliance [12].
Proper patient identification at every step of clinical

care is vital to ensure patient safety. However, despite
the priority placed on addressing this issue, significant
problems persist. “Wrong patient,” “wrong site,” and
“wrong procedures” continue to be among the most fre-
quently submitted sentinel events reported to The Joint
Commission in the USA [13].
Such data has the potential to allow clinical teams and

services to consider the reasons for non-adherence and
to make changes to improve patient safety.
Furthermore, it is well established that patients and

their families (including friends and informal care-
givers) have unique knowledge and are able to detect
if their care is safe and patient-centred [6, 14, 15].
Patients and their families are present during the
whole care episode and often are the only members
who are aware of lapses in safety thus being a useful
source of information about patient safety. Informa-
tion gathered by patients and their families (P&Fs)
gives healthcare organizations an opportunity to learn
and improve the system of care [15–17]. One way of
playing the auditor’s role is through the patient-as-
observer approach [18, 19]. This approach involves
recruiting a cohort of patients with multiple health-
care contacts who report on a continuous basis
whether health professionals correctly follow patient
safety protocols. However, there is little evidence col-
lected directly from patients about their willingness or
ability to be involved in this new patient safety role
[11, 20].
The aims of this study were to assess if in controlled

conditions, a) P&Fs can be given the skills and reliably
audit safe practices; b) to determine the characteristics
of good auditors; and c) to explore if P&F’s are willing to
play this new role anonymously.
Based on the evidence from real-time safety audits

performed during routine work, it is known that such
audits can detect a broad range of errors [17]. From this
it was considered that the patients’ participation in the
role of an auditor could assist in identifying gaps in
safety and this could lead to work to improve patient
safety [6, 17, 21]. The safe practices selected for evalu-
ation were

� patient identification,
� hand hygiene,
� blood or chemotherapy identification, and
� secondary effects of chemotherapy/transfusion.

These practices were selected as they can be observed
by P&Fs and because of the serious risks to patients if
the protocols are not followed.
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Methods
The methods involved an interventional educational pro-
gram to improve the participants’ skills to audit safe
practices and a cross-sectional study using a question-
naire to collect data on the participants’ perceptions
about their willingness to be auditors. Navarra’s Depart-
ment of Health Research Ethics Committee’s approval
was obtained for the study (approval number: Pyto2015/
62), and all participants provided written informed con-
sent. Two focus groups were organized during the devel-
opment phase of the study involving 33 patients who
were not involved in the main study. The opinions of
the patients in these focus groups were used to design
the study including the development of the training
methods and materials (sent for publication pending
acceptance).

Main study participants
A consecutive sample of 136 participants was recruited
between March and October 2018 from the oncology
and haematology day hospital of a tertiary hospital in
Spain. Patients were eligible to participate if: they were
older than 18 years; it was not their first treatment ap-
pointment; the treatment lasted several hours; the
healthcare professionals in charge considered their phys-
ical and psychological status as acceptable for participa-
tion; and they were able and willing to give their
informed consent to participate.
Patients’ family members were recruited after being in-

formed about the study and providing their consent to
participate. For this study, we considered as relatives not
only family but also friends or informal caregivers. The
research was conducted while patients were being
treated or just immediately after being treated in order
to emulate real conditions.
We selected day hospital oncology P&Fs because they

have multiple contacts with the healthcare organization
and thus it can be feasible to train them. Likewise, non-
compliance of professionals with safe practices can have
serious consequences for the patients’ health.

Educational material production
The research materials comprised: training brochures,
videos (assessment and evaluation), evaluation grids, and
a questionnaire to assess P&Fs’ willingness to audit. The
training brochures explained how healthcare profes-
sionals must implement the four safe practices selected
for evaluation. The videos were filmed in the real places
where patients receive treatment. There were two differ-
ent stories, depending on the type of P&F. They showed
a patient who goes to the day hospital to receive chemo-
therapy or to receive transfusion. Both videos were in a
story-like format intending to show, in the most realistic
way, the interaction between a patient and healthcare

professionals during treatment. The right way to imple-
ment the safe practices was highlighted in the training
video. The actors were different in all videos in order to
make a distinction between the training and the assess-
ment video. Additionally, the content of the materials
used were adapted according to the treatment (oncology
or haematology).
The evaluation grid had 7 or 8 questions depending

on the treatment (Fig. 1). The questions dealt with the
observation of the fulfilment of the four safe practices
studied in the video.
All the materials were validated through testing with

48 convenience individuals (not involved in the main
study) to ensure that a) all the materials were easily
comprehensible and b) that the training enabled the in-
dividuals to detect the patient safety incidents in the
videos.
The videos and training leaflets were produced in the

hospital by personnel working on the study and volun-
teers that collaborate as actors in our medical installa-
tions. The digitization unit helped with video recording
and editing.

Procedure and data collection
Initially, the P&Fs watched an assessment video only
once. Immediately after viewing it, they completed an
evaluation grid. Then, they were provided with a training
brochure. Afterwards, participants watched a training
video. Participants could watch this last video as many
times as they wished. After reading the material and
watching the videos, the participants once again watched
the assessment video and filled a second evaluation grid.
Later, they completed the questionnaire about their will-
ingness to become auditors.
The participants could ask questions during this

process. All the videos were played on a tablet. The
whole process lasted between 60 and 90 min. Depending
on the time availability of the participants, debriefing
(feedback) was done once the process had finished. Due
to their time not all participants were able to take part
in this feedback process. The benefit, or otherwise, of
this debriefing was not studied here but is something
that would be of interest in future research.

Measures
A variable named “potential auditor” was created in
order to analyse the P&Fs’ degree of willingness to audit
healthcare professionals practice. Participants who an-
swered that they would audit at least 3 out of 4 safe
practices were considered potential auditors. A variable
called “good auditor” was also created to measure partic-
ipants who correctly answered more than 75% of the
items. This cut-off point was chosen based on the mar-
gin of error that the organization was willing to assume.
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The dependent variables were: “potential auditor” and
“good auditor.” The independent variables were gender,
age, type of participants, type of treatment, and number
of healthcare encounters, adverse events suffered, educa-
tion level, and general perception of hospital safety.

Data analyses
Data were analysed using SPSS version 20.0 for Win-
dows. Wilcoxon and McNemar tests were used to com-
pare before-after results; Pearson’s chi-square test or
Fisher’s exact test was used for discrete variables and
Student’s t-test for continuous ones; and logistic regres-
sion (backstep) was used to measure the influence of dif-
ferent variables on P&Fs’ willingness to audit and being
a good auditor. A p value < 0.05 was considered to be
significant.

Results
Participant characteristics
In total, 136 P&Fs agreed to participate (63.0% response
rate). The characteristics of the participants are set out
in Table 1. These included age, gender, education level,
number of health encounters during last year, type of
participants, type of treatment, healthcare professionals,
if they have suffered any adverse event, and perception
about hospital’s safety.
The proportion of patients participating (66.0%) was

much higher than that of relatives because often patients
come to the day hospital on their own. Almost half of
the P&Fs had a basic level education (just primary and
secondary school studies) and the others university or
superior studies. The proportion of women and men
was very similar. As expected, most P&Fs were not
healthcare professionals although 14 were. The number

Fig. 1 Items included in the evaluation grid

Rodrigo Rincón et al. BMC Health Services Research           (2021) 21:31 Page 4 of 10



of healthcare encounters (mean: 10 hospital visits and 1
hospital stay) indicated that the P&Fs had plenty of ex-
perience of visiting the hospital.

Ability to recognize safe practices after training
Of the P&Fs, 88.6% answered that they felt confident in
identifying 3 out of 4 practices after the training.

Participants’ skills to be auditors
The variable “good auditor” was measured before and
after the training to analyse the baseline skills of the par-
ticipants to be auditors and the improvement achieved
after the training. The overall percentage of this variable
increased from 30.4% before training to 46.3% after it

(McNemar p = 0.000). P&Fs had similar baseline skills
(30.0% patients vs. 30.4% relatives). After the training,
relatives improved more than did the patients (58.7% vs.
40.0%; p bilateral exact Fisher = 0.046).

Characteristics of good auditors
Sixty-three participants (46.3%) were classified as “good
auditors” after the training (% of correct answers > 75%).
Age, education level, type of participants, type of treat-
ment, and adverse events showed statistically significant
differences in the bivariate analysis tests (Table 2).
A multivariable logistic regression model was devel-

oped to simultaneously consider all the variables in
order to predict the outcome of “good auditor.” The

Table 1 Participants’ characteristics

Socio-demographic variables Total sample

N = 136 (%)

Age Range 20–87 years

(Mean 57.3, SD 13.8)

Gender

Male 64 (47.1)

Female 72 (52.9)

Educationa

Basic level 65 (47.8)

Medium level 32 (23.5)

High level 36 (26.5)

Missing 3 (2.2)

Type of participant

Patients 90 (66%)

Relatives 46 (34%)

Type of treatment

Chemotherapy 101 (74.3)

Transfusion 35 (25.7)

Healthcare professional

Yes 14 (10.29)

No 103 (81.74)

Missing 19 (13.28)

Number of day hospital visits during the last 12 months Median 6

(Interquartile range: 3–14.5)

Number of hospital stays during the 12 months Median 1

(Interquartile range 0–2)

Adverse events Yes 30 (22.1)

No 106 (77.9)

General perception of hospital safety Not safe enough 3 (2.1)

Quite safe 72 (53.3)

Absolutely safe 60 (44.4)
aEducation level: basic level means no formal education or primary education, medium level means high school or vocational education and training diploma, and
high-level means university degree and above
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variables age, adverse events, and education level had
statistically significant coefficients (see Table 2).
Younger age, high educational level and experience of

an adverse event are the characteristics that best predict
a P&Fs being a “good auditor”. The value that indicates
the area under curve was 0.838 indicating that the vari-
ables included in the model have a strong effect (see
Fig. 2).

Willingness to be an auditor
The percentage of willing and therefore “potential audi-
tors” varied for each safe practice. It was 72.1% for hand
hygiene, 75.0% for secondary effects of chemotherapy/
transfusion, 79.1% for patient identification, and 80.1%
for blood or chemotherapy identification. Moreover, 106
participants (77.9%) said that they would like anonym-
ously to audit the professionals’ degree of compliance
for at least 3 out of 4 safe practices.

Only the number of hospital visits was statistically dif-
ferent among participants who were willing to audit and
those who were not in the bivariate analysis tests
(Table 3). Consequently, the logistic regression only in-
cluded the covariate ‘number of hospital visits’, with an
associated Odds ratio (OR = 2.120 (95%CI: 1.467–3.065).
Participants who had more visits were more willing to
audit.
Among 104 participants who were willing to partici-

pate, 45 (43.3%) were “good auditors”. Of 63 participants
categorized as “good auditors”, 45 (71.4%) were willing
to audit.

Discussion
It is known from research that there is a gap in profes-
sionals’ adherence to safe practices [6]. Qualitative stud-
ies have shown that patients are aware of the medication
errors that are occurring and are prepared to participate

Table 2 Characteristics of “good” and “poor” auditors from the bivariate analysis. Variables that predict being a “good” auditor from
logistic regression analysis

Bivariate analysis of the P&Fs characteristics between “good” and “poor” auditors
* Good auditors (> 75% correct answers)
** Poor auditors (= < 75% correct answers)

Logistic regression analysis of the
variables that predict being a “good”
auditor

Good auditors*
n = 63

Poor auditors**
n = 73

p
value

Beta p
value

Odds
Ratio

95% CI

Age: mean (sd) 51.4 (12.5) 62.5 (12.7) 0.000 −0.061 0.001 0.940 0.908 0.974

Gender: n (%) Female 33 (46.5) 39 (53.5) 0.903

Male 30 (47.6) 34 (52.4)

Education: n (%) Basic level 20 (31.7) 45 (68.2) 0.000 0.006 1
(referent)

Medium level 14 (43.8) 18 (56.3) 0.652 0.208 1.920 0.696 5.301

High level 28 (77.8) 8 (22.2) 1.738 0.001 5.684 1.947 16.591

Adverse events suffered n (%) No 22 (73.3) 8 (26.7) 0.001 0 1
(referent)

Yes 41 (38.7) 65 (61.3) 1.658 0.002 5.250 1.861 14.806

General perception of hospital
safety

Totally safe 19 (31.7) 41 (68.3) 0.002

Other
categories

43 (57.3) 32 (42.7)

2.388 0.027 10.894 Constant

R2 Nagelkerke = 0.411
X2 Hosmer and Lemeshow =3.530 Sig =
0.897

Type of participants: n (%) Companions 27 (60.0) 19 (40.0) 0.046

Patients 36 (40.4) 54 (59.6)

Type of treatment: n (%) Chemotherapy 52 (52.5) 49 (47.5) 0.05

Transfusion 11 (31.4) 24 (68.6)

Healthcare professional n (%) Yes 8 (57.1) 6 (42.9) 0.783

No 54 (53.5) 49 (46.5)

Number of Day Hospital visits:
median (IQR)

6 (15–3) 7 (12–3) 0.649

Number of hospital stays: median
(IQR)

1 (2–0) 0 (1–0) 0.108
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actively in their prevention [22, 23]. Also, some works
show that healthcare professionals, like patients, gener-
ally view patient involvement positively [24].These sug-
gest that new methods are needed to assess
professionals’ adherence to safe practices.
Some authors highlight that a video could be an im-

portant educational tool for increasing patients’ know-
ledge of the role they can play during hospitalization
[25].
In this context, the study had the main objectives of

finding out if patients and family members could learn
the skills and were willing to audit safe practices
anonymously.
In our study, sixty-three participants (46.3%) were

classified as “good auditors” after the training. Younger
age, high educational level, experience of an adverse
event are the characteristics that best predict a P&Fs be-
ing a “good auditor”.
A recent Korean publication has shown similar results

to ours when examining socio-demographic variables in
a study over 600 individuals to analyse patient engage-
ment with patient safety. Their results showed that older
subjects and lower educational level participants felt less
confidence to engage in patient safety activities [26].
Our study showed that P&Fs with higher education

status, a proxy for health literacy [27], were better

equipped to identify non-compliance with safety proto-
cols, however this was not exclusive and, albeit a smaller
proportion, some patients with basic education levels
were also found to be good auditors (see Table 2).
We recruited all kinds of patients, so making simple

and clear training materials (video and leaflets) was a
requisite for us. In fact, 19 out of 48 volunteers (39.5%)
who evaluated the material before the study had not
completed higher education and after the debriefing,
their feedback about the training materials was good.
Training carried out based on videos and brochures may
facilitate the acquisition of knowledge for people with
certain characteristics. It would be necessary to explore
whether another type of training allows them to achieve
the same competencies regardless their age or education
level.
In addition, in this study, relatives had better skills to

play the role of the auditor in the bivariate analysis and
they improved after the training more than patients did
but the result did not reach statistically significant differ-
ences in the regression model, probably due to the rela-
tives’ sample size.
Our research showed that more than 3 out of 4 partic-

ipants were willing to play the role of the safety auditor.
Several reasons can explain this finding, some of which
are related to the process of reporting data to healthcare

Fig. 2 Receiver operating characteristic (ROC) curve of the variables that predict a P&Fs being a “good auditor”
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organizations. In the first place, we proposed that the as-
sessment must be done anonymously so the participants
would not have to confront healthcare professionals.
Second, the participants received training and this in-
duced more confidence in their skills. In fact, 89% par-
ticipants answered that they knew how to assess safe
practices after the training offered. Other reasons are re-
lated to the participants’ characteristics. Oncology pa-
tients may perceive a high risk of an error and thus be
more willing to play an active role in patient safety. All
these are enablers of patient involvement in patient
safety [20, 28, 29]. In the study P&Fs’ participation was
intended to simulate a continuous assessment during
their process of care. Their willingness here may be dif-
ferent to a more conventional audit team, in which the
P&F is a member along with healthcare professionals.
On the other hand, our research showed that the will-

ingness to audit safe practices was different depending

on the safe practice and whilst these differences did not
reach statistical significance, it is interesting to note
which practices were selected. Transfusion or chemo-
therapy identification were the safe practices that P&Fs
were more willing to audit while hand hygiene was the
least selected practice. There are many reasons that
could influence P&Fs preference and willingness to en-
gage in their healthcare. Some studies revealed that there
is a general expectation that healthcare professionals,
“know what they are supposed to be doing” and a
common assumption that they always did what they
were supposed to do, specially the most basic duties
as washing their hands properly or administering the
correct medications [14, 28–30]. Also, some studies
suggest that checking to ensure that healthcare pro-
fessionals were doing their job correctly could be
embarrassing and damage relationship with them
[20, 29].

Table 3 Characteristics of P&Fs “willing” and “not willing” to become auditors as shown from the bivariate analysis

Willing to audit (> = 3 safe practices) Not willing to audit (< 3 safe practices) p value

Age: mean (sd)

57.1 (14.1) 57.8 (12.8) 0.799

Gender: n (%)

Female 52 (72.2) 20 (27.8) 0.101

Male 54 (84.4) 10 (15.6)

Education: n (%)

Basic level 51 (78.5) 14 (21.5) 0.821

Medium level 26 (81.2) 6 (18.8)

High level 27 (75.0) 9 (21.8)

Type of participants: n (%)

Companions 36 (78.3) 10 (21.7) 0.949

Patients 70 (77.8) 20 (22.2)

Type of treatment: n (%)

Chemotherapy 80 (79.2) 21 (20.8) 0.637

Transfusion 26 (74.3) 9 (25.7)

Healthcare professional n (%)

Yes 10 (71.4) 4 (28.6) 0.509

No 81 (78.6) 22 (21.4)

Number of day hospital visits: mean (sd)

10.5 (9.6) 7.3 (5.9) 0.030

Number of hospital stays mean (sd)

1.03 (1.37) 0.9 (0.76) 0.217

Adverse events: n (%)

Yes 21 (70) 9 (30) 0.318

No 85 (80.1) 21 (19.8)

General perception of hospital safety: n (%)

Totally safe 51 (85) 9 (15) 0.075

All other categories 55 (73.3) 20 (26.7)
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Participants were offered training, including videos
and reading material, before assessing their observation
skills to increase their health literacy. Previous research
has indicated that videos can be an important educa-
tional tool for increasing patients’ knowledge of the role
they can play during hospitalization [25]. After the train-
ing, almost half of participants were considered to have
the skills to be an auditor. It means that not every P&F
willing to be auditor could or should be. Younger partic-
ipants with high education level who have experienced
an adverse event made the best auditors. Here we rec-
ommend that organizations develop methods to assess
the skills of P&Fs before they are fully engaged in this
audit process.
P&Fs’ assessment of gaps in safe practices gives the

organization real-time data in order to engage them in
the plan-do-check-act cycle. Furthermore, the fact that
professionals may feel observed could encourage their
adherence to safe practices.
Further research is needed a) to find ways to engage

patients across the full range of age and educational
levels, and b) to assess the full impact of this type of
training in real situations, for example on patients and
relatives willingness to question health carers about pa-
tient safety during their ongoing cancer treatment.

Limitations
Although P&Fs as well as the environmental frame are
real-world entities, the evaluation of the professionals’
safe practice adherence was undertaken by watching vid-
eos. To know the validity of involving P&Fs as auditors,
it is necessary to compare the observations of P&Fs
against a gold standard. The research project required
an evaluation under controlled conditions because it was
not possible to add additional observers to the P&Fs
themselves in order to avoid the Hawthorne effect.
The evaluation of the role of the P&Fs as auditors of

safe practices is an innovative approach. Therefore, from
an ethical point of view, it seems more reasonable to as-
sess safe practice under real conditions only if minimum
guarantees of success are met. Further, the acceptance of
the role of P&Fs as auditors implies, not only that the
P&Fs themselves have accepted this function, but also
that the healthcare professionals and the management
team accept it. Using data to demonstrate that P&Fs are
able to audit correctly facilitates the acceptance of this
new role by health professionals and P&Fs.

Conclusions
Using P&Fs as auditors of safe practices has many ad-
vantages. It goes beyond P&Fs giving an opinion or fill-
ing a perception questionnaire. Auditing goes directly to
the quality assessment of healthcare organizations [29].
Using patients and family members in auditing allows

for continuous monitoring and highlighting the import-
ance of the inherent and essential agents in every health-
care process: the patient and the companion.
Furthermore, it allows organizations to assess areas and
departments that it would otherwise be impossible or
that would require extraordinary efforts.
This new role has advantages not only for the

organization but also for the P&Fs themselves. In order
to play this new role P&Fs have to acquire the necessary
skills. These new skills can enable them to adopt more
active behaviours towards professionals such as “speak-
ing up” and thus add new safety layers in providing a
safer care [11].
Our research has shown that P&Fs are willing to play

the safety auditor role and can be trained to perform this
role. The research also highlights the characteristics of a
good auditor and this will be of benefit to organizations
that want to implement this strategy.
Patients’ participation in auditing safe care can be an

innovative and viable approach to helping organisations
improve the safety of the care they deliver.
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