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Abstract: The initial APEAS study, conducted in June 2007, examined adverse events (AEs) in Spanish
Primary Healthcare (PHC). Since then, significant changes have occurred in healthcare systems. To
evaluate these changes, a study was conducted in the Camp de Tarragona PHC region (CTPHC) in
June 2019. This cross-sectional study aimed to identify AEs in 20 PHC centres in Camp de Tarragona.
Data collection used an online questionnaire adapted from APEAS–2007, and a comparative statistical
analysis between APEAS–2007 and CTPHC–2019 was performed. The results revealed an increase
in nursing notifications and a decrease in notifications from family doctors. Furthermore, fewer
AEs were reported overall, particularly in medication-related incidents and healthcare-associated
infections, with an increase noted in no-harm incidents. However, AEs related to worsened clinical
outcomes, communication issues, care management, and administrative errors increased. Concerning
severity, there was a decrease in severe AEs, coupled with an increase in moderate AEs. Despite
family doctors perceiving a reduction in medication-related incidents, the overall preventability
of AEs remained unchanged. In conclusion, the reporting patterns, nature, and causal factors of
AEs in Spanish PHC have evolved over time. While there has been a decrease in medication-
related incidents and severe AEs, challenges persist in communication, care management, and clinical
outcomes. Although professionals reported reduced severity, the perception of preventability remains
an area that requires attention.

Keywords: patient safety; primary healthcare; voluntary patient safety event reporting; risk
management; healthcare quality

Healthcare 2024, 12, 1086. https://doi.org/10.3390/healthcare12111086 https://www.mdpi.com/journal/healthcare

https://doi.org/10.3390/healthcare12111086
https://doi.org/10.3390/healthcare12111086
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0002-3192-7672
https://orcid.org/0000-0001-7875-4193
https://orcid.org/0009-0000-4801-4573
https://orcid.org/0000-0002-9543-8907
https://orcid.org/0000-0003-0741-5674
https://orcid.org/0000-0003-2017-8220
https://orcid.org/0000-0003-0359-3588
https://doi.org/10.3390/healthcare12111086
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com/article/10.3390/healthcare12111086?type=check_update&version=1


Healthcare 2024, 12, 1086 2 of 13

1. Introduction

Patient safety (PS) is widely recognized as a fundamental component of healthcare
quality and is a global priority in health policies [1]. The Global Action Plan on PS de-
fines PS as a comprehensive framework of activities aimed at creating cultures, processes,
behaviours, technologies, and environments that consistently and sustainably reduce
risks, minimize avoidable harm, prevent errors, and mitigate the impact of harm when it
occurs [2]. This framework underscores the significance of implementing risk management
strategies within healthcare organizations to identify and address risks across various
healthcare contexts.

Clinical risk management encompasses two perspectives: proactive and reactive risk
management. In terms of reactive risk management, PS reporting and learning systems
(PSRLSs) play a pivotal role in addressing and deriving lessons from incidents [3]. The
Global Patient Safety Action Plan 2021–2030 highlights the importance of implementing
PSRLSs as a valuable tool for healthcare organizations to improve PS, learn from errors,
and foster the development of safer practises, ultimately enhancing the quality and safety
of healthcare [2].

Studies conducted in hospital settings suggest that incidents occur in approximately
9–12% of admissions, with an associated preventability rate of 80% [4]. These incidents
commonly involve the diagnostic process, medication administration, technical procedures,
and surgeries. In contrast, PS incidents in Primary Healthcare (PHC) settings are generally
less frequent. An international systematic review indicates that 2 or 3 PS incidents are
identified for every 100 PHC visits, with 1 in 25 incidents causing serious harm to the
patient [5]. The most impactful errors in PHC are related to diagnoses and medication [5].
Several publications provide information about the most frequent errors in PS in PHC [6–9].

In Spain, the first national study on the impact of adverse events (AEs) in PHC was the
APEAS study, conducted in June 2007 [10]. This prospective observational study involved
48 PHC centres from 16 autonomous communities over a two-week period. At that time,
Spain lacked PSRLSs, so the data were collected through handwritten self-declaration
reports. The APEAS–2007 study, which included 96,047 patients, showed a prevalence
of 1.12% AEs in all the PHC visits during the study period. The study emphasized the
importance of AE prevention in PHC. Despite seemingly low incidence rates, the number
of affected patients was still high, with even a medical doctor who makes 20 consultations
a day potentially encountering a harmful incident within a week. Additionally, up to 70%
of AEs could have been prevented. Severity and preventability were positively correlated,
indicating that severe incidents were preventable with the appropriate measures [11].

In 2013, the Spanish Ministry of Health initiated the implementation of the National
PSRLSs in PHC across 11 out of 18 regional health systems. Additionally, seven regional
health systems developed their own PSRLSs, including Andalusia, the Balearic Islands, the
Basque Country, Castile and Leon, Catalonia, Madrid, and Valencia [12]. These systems
provide updated information on PS incidents in the National Healthcare System. However,
the utilization of PSRLSs in healthcare organizations is closely tied to the PS culture within
those entities [13,14]. A national study on PS culture among PHC professionals in Spain
unveiled a positive global index of PS culture, though dimensions related to rhythm and
workload were the lowest [15]. Thus, an increase in the rhythm and workload within PHCs
is likely to influence the PS culture of professionals.

The reporting of PS incidents in PHC remains relatively low [16]. Simultaneously,
since the APEAS–2007 study, other contributing factors to PS, such as increased technology
and telemedicine usage, along with a growing population of complex patients, draw a
different risk map in PHC [17]. Therefore, a new prospective study could provide insights
into the evolving epidemiology of PS incidents in PHC.
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In accordance with this, PHC centres in the Camp de Tarragona Health Region of
the Catalan Institute of Health allocate specific resources to report and analyze PS inci-
dents through a dedicated reporting and learning system [18]. Over time, this region has
demonstrated a high PS culture with a high rate of reported incidents. In 2018, the Spanish
national notification system, which includes the participation of 153 PHC centres, reported
737 incidents [19]. In contrast, the Camp de Tarragona region, encompassing 26 PHC
centres, reported 1315 incidents, showcasing its high notification capacity. Additionally,
the percentage of AEs reported was comparable between the national data (19.15%) and
regional data (18.99%) [20]. For these reasons, notifications of incidents and AEs reported in
the Camp de Tarragona region could be comparable to those reported in the APEAS–2007
study, providing new data about the notification of AEs.

The current study aims to analyze and describe the types of AEs reported and their
contributing factors in the PHC centres of Camp de Tarragona through a cross-sectional
approach, and to compare the results with the APEAS–2007 study. This analysis seeks to
inform the development of a new risk management plan for PHC.

2. Materials and Methods
2.1. Study Design and Setting

A prospective descriptive study of all incidents reported during the two central weeks
of June 2019 (ten working days) in the Camp de Tarragona PHC centres of the Catalan
Institute of Health (CTPHC–2019 study) was conducted. This study was realized in the
framework of the APEAS–2007 study within the research project mAPaSP (Study of a
Patient Safety Risk Map in Primary Health Care).

PHC in the Camp de Tarragona Health Region of the Catalan Health Institute serves
54.1% of the region’s population (328,945 inhabitants). PHC is provided through
20 PHC Teams, with 73 local clinics, 1 Paediatric Healthcare Team, 2 Sexual and Re-
productive Healthcare Teams, 2 PHC Emergency Centres, and 1 Healthcare Team in the
regional prison.

2.2. Incident Reporting and Data Collection Procedure Project

A procedure using mAPaSP was built to standardize the participation of all PHC
professionals in Camp de Tarragona. Briefly, it consisted of two steps:

2.2.1. Step (1): Incident Detection through mAPaSP Study Collaborators

In every contact with a patient, professionals reported whether there was an incident
related to PS during the defined study period of two weeks in June 2019. If an incident
related to PS was detected, it was registered in the online mAPaSP application or on a
paper form. Afterwards, the same professionals or a designated person recorded the paper
forms into the online mAPaSP application.

The incident-reporting system in each centre was overseen by a healthcare professional
who monitored the number of incidents reported and encouraged staff to stay vigilant.
This professional was part of the unit’s team and was responsible for implementing the
quality and patient safety strategy.

2.2.2. Step (2) Registration of mAPaSP Study Incidents in the Catalan Patient Safety
Incident Reporting System Cloud Platform

Incidents reported in the mAPaSP application were registered in the regional reporting
system through a cloud platform accessible on the corporate Intranet of the Tarragona
Regional Management of the Catalan Health Institute [19,20]. Notably, this information
was automatically stored (including a backup copy).

The questionnaire used to collect data via the online platform of the mAPaSP study in
CTPHC–2019 was structured in several steps and was like that of the APEAS–2007 study.
Further details about the questionnaire can be found elsewhere [20] and in Supplementary
Material S1. The questionnaire included all the variables of the APEAS–2007 study with the
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WHO Patient Safety Taxonomy recommendations of 2009. Additional items were included,
encompassing patient risk factors, descriptions of chronic complex patients, end-of-life
considerations, and the Adjusted Morbidity Groups. Regarding location, some options
were added, such as community healthcare, laboratory, nursing homes, specifying the type
of visit (face-to-face, at home, or telehealth), and front-desk services. Considering causal
factors, vaccines were included in the category of medication errors.

Professionals were encouraged to record any situation that could indicate a PS incident.
These reports were confidential, non-punitive, and entered on a voluntary basis. Each
case received an identification code that allowed its follow-up. Once the incident was
closed, the information was stored anonymously. Access to the management system was
password-protected.

2.3. Taxonomy and Definition of Variables

Briefly, all incidents were categorized simultaneously according to the classification
proposed by the World Health Organisation (WHO) and the Health Department Accredi-
tation Model for PHC [21–23]. The severity of the incident was categorized based on the
WHO definitions proposed for PHC. Causal factors were classified according to the pro-
posal of the APEAS–2007 study, separating them into five groups related to communication
problems, management, care, diagnosis, and medication [10,11]. Contributing factors were
classified into five categories related to the professional, the patient, the organization, the
work environment, and external factors. Finally, the preventability of the PS incidents was
assessed at the discretion of the notifying professional, categorized as potentially avoidable,
unavoidable, or doubtful.

In Supplementary Material S1, the variables in the notification registry of PS incidents
are detailed.

To ensure comparability, only the 20 Primary Healthcare (PHC) Teams were included
in the CTPHC 2019 study, excluding specific population services such as women, children
under 15 years old, and individuals in prison.

2.4. Statistical Analysis

A descriptive analysis of categorical and quantitative variables was conducted. Cate-
gorical variables were described by their frequency distribution and continuous variables
were described by the mean and standard deviation (SD) or median, first quartile and third
quartile, depending on whether or not they had a normal distribution, respectively. A
comparison of CTPHC–2019 and APEAS–2007 studies was performed regarding only the
adverse events. To detect differences between the studies, χ2 or Fisher’s test were used for
categorical variables and Student’s t-test or ANOVA were used for quantitative variables.

All analyses were carried out using the statistical package R (R Foundation for Statisti-
cal Computing, Vienna, Austria, 2018), version 3.4.4. The level of significance was set at
p < 0.05.

3. Results

Throughout the study period, APEAS–2007 included 96,047 visits and 450 PHC pro-
fessionals, whereas CTPHC–2019 included 24,560 and 179, respectively. A comparison
of participant categories between both studies revealed a significant increase in nurse
participation in CTPHC–2019 (p < 0.001), alongside a decrease in the participation of family
doctors and paediatricians. Similar trends were observed when comparing PHC visits
between both studies. An increase in nurse visits was observed in CTPHC–2019, whereas a
decrease in family doctors’ and paediatricians’ visits was reported (Figure 1).
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Figure 1. Flowchart of the number of visits and notifications and the distribution of PHC professionals’
participation in the APEAS–2007 and CTPHC–2019 studies. PHC; Primary Healthcare.

3.1. Adverse Events: Prevalence and Nature

Overall, CTPHC–2019 reported fewer incidents than APEAS–2007 (2.23% vs. 0.60%;
p < 0.001), particularly in AEs (51.66% vs. 7.13%; p < 0.001), while an increase in no-harm
incidents was revealed (34.92% vs. 79.97%; p < 0.001). Upon comparing the reporting of
AEs between both studies, CTPHC–2019 showed a general decrease in AEs compared to
APEAS–2007 (1.12% vs. 0.43%; p < 0.001), especially in those AEs reported by family doctors
(1.04% vs. 0.59%; p < 0.001) and nurses (1.15% vs. 0.22%; p < 0.001). In terms of the nature
of AEs, a change in the frequency of AEs related to medication and those associated with
healthcare infections was observed between CTPHC–2019 and APEAS–2007. However, an
increase in AEs related to a worsened clinical course of the underlying disease and those
associated with healthcare-related infections was observed in CTPHC–2019, being the most
prevalent type of AE (Table 1).

Table 1. Comparative analysis between the APEAS–2007 study and CTPHC–2019 study regarding
the nature of adverse events.

Nature of AEs
APEAS–2007 CTPHC–2019

p-Value
N = 1108 % (IC 95%) N = 165 % (IC 95%)

Related to
medication 530 47.83

(44.91–50.78) 46 27.88
(21.04–34.72)

<0.001

Worsened clinical
course of the

underlying disease
221 19.95

(17.70–22.40) 65 39.39
(31.94–46.85)

Related to
procedures 118 10.65

(8.97–12.60) 23 13.94
(8.65–19.22)

Associated with
healthcare-related

infections
93 8.39

(6.90–10.17) 2 1.21
(0.03–2.88)
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Table 1. Cont.

Nature of AEs
APEAS–2007 CTPHC–2019

p-Value
N = 1108 % (IC 95%) N = 165 % (IC 95%)

Related to care 72 6.50
(5.19–8.11) 9 5.45

(1.99–8.92)

Others 74 6.68
(5.35–8.30) 20 12.12

(7.14–17.10)
Difference between APEAS–2007 and CTPHC–2019 studies assessed by Chi-square test.

3.2. Adverse Events: Causal Factors

In the comparison of causal factors associated with AE notifications, both studies
identified medication as the most prevalent causal factor. Although the absolute numbers
of AEs were different between both studies, their distribution depending on the causal
factors was similar. However, in the CTPHC–2019 study, there were higher numbers of AEs
related to healthcare (25.72% vs. 32.38%; p < 0.001), communication (24.64% vs. 36.19%;
p < 0.001), diagnosis (13.09% vs. 24.76%; p < 0.001), and management (8.94% vs. 29.52%;
p < 0.001) compared to the APEAS–2007 study (Figure 2).

Healthcare 2024, 12, x FOR PEER REVIEW 6 of 13 
 

 

Associated with 
healthcare-related infec-

tions 
93 

8.39 
(6.90–10.17) 2 

1.21 
(0.03–2.88) 

Related to care 72 6.50 
(5.19–8.11) 9 5.45 

(1.99–8.92) 

Others 74 6.68 
(5.35–8.30) 

20 12.12 
(7.14–17.10) 

Difference between APEAS–2007 and CTPHC–2019 studies assessed by Chi-square test. 

3.2. Adverse Events: Causal Factors 
In the comparison of causal factors associated with AE notifications, both studies 

identified medication as the most prevalent causal factor. Although the absolute numbers 
of AEs were different between both studies, their distribution depending on the causal 
factors was similar. However, in the CTPHC–2019 study, there were higher numbers of 
AEs related to healthcare (25.72% vs. 32.38%; p < 0.001), communication (24.64% vs. 
36.19%; p < 0.001), diagnosis (13.09% vs. 24.76%; p < 0.001), and management (8.94% vs. 
29.52%; p < 0.001) compared to the APEAS–2007 study (Figure 2). 

 
Figure 2. Pareto chart of the total and frequency of adverse events categorized according to the 
causal factors in the APEAS–2007 and CTPHC–2019 studies. AEs: adverse events. 

3.3. Severity and Preventability 
When comparing both periods, significant overall differences were observed in the 

severity distribution of AEs. In CTPHC–2019, any mild AEs were reported, whereas a sig-
nificant increase in moderate AEs and a slight decrease in severe AEs were reported in 
comparison to APEAS–2007 (Table 2). 

Table 2. Reported adverse events according to their severity and PCP in the APEAS–2007 and 
CTPHC–2019 studies. 

0

10

20

30

40

50

60

70

80

90

100

0

100

200

300

400

500

600

700

APEAS2007 CTGN2019

To
ta

ln
um

be
r

of
 A

Es

%

APEAS –2007

%

%

%

%

%

%

%

%

%

534

52

285
34

273
38

145
26

99
31

159
3

28

CTPHC–2019
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3.3. Severity and Preventability

When comparing both periods, significant overall differences were observed in the
severity distribution of AEs. In CTPHC–2019, any mild AEs were reported, whereas a
significant increase in moderate AEs and a slight decrease in severe AEs were reported in
comparison to APEAS–2007 (Table 2).
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Table 2. Reported adverse events according to their severity and PCP in the APEAS–2007 and
CTPHC–2019 studies.

Grade of
Severity

APEAS–2007 CTPHC–2019
p-Value

N = 1108 % (IC 95%) N = 105 % (IC 95%)

Mild 606 54.69
(51.76–57.62) - -

p < 0.001Moderate 421 38.00
(35.14–40.85) 103 98.1

(95.48–99.48)

Severe 81 7.31
(5.78–8.84) 2 1.90

(0.52–4.52)
Difference between APEAS–2007 and CTPHC–2019 studies assessed by Chi-square test.

Taking into account the severity of the AEs reported by professionals, in the APEAS–
2007 study, most AEs were categorized as mild, while in the CTPHC–2019 study they
were mostly considered moderate, regardless of the professional category. Specifically,
in APEAS–2007, AEs reported by family doctors were classified as 57.04% mild, 36.87%
moderate, and 6.1% severe, while those reported by nurses were classified as 50.82%,
38.52% and 10.66%, respectively. Otherwise, in the CTPHC–2019 study, AEs reported by
family doctors were classified as 97.26% moderate and 2.74% severe, while those reported
by nurses were all classified as moderate.

Regarding the preventability of AEs and their nature, no differences were observed
between both studies in the global distribution. However, preventability classification
based on professional categories showed statistically significant differences in those AEs
related to medication among family doctors (Table 3).

Table 3. Comparative analysis of preventability according to the professional category and the nature
of the adverse events in the APEAS–2007 and CTPHC–2019 studies.

APEAS–2007 CTPHC–2019
p-Value

N % Avoidable
Events N % Avoidable

Events

Total PCP

Related to procedure 94 79.7 20 86.96 0.567

Associated with
healthcare-related
infections

74 79.6 2 100.0 1.0

Related to care 52 72.2 8 88.89 0.434

Related to medication 313 59.1 17 43.59 0.085

Worsened clinical course
of the underlying disease 183 82.8 49 90.74 0.219

Other factors 79 83.8 17 85.0 1.0

Total 778 70.2 113 76.87 0.116

Family doctors

Procedure 33 75.0 14 87.5 0.481

Infection 26 74.3 2 100.0 1.0

Healthcare 12 70.6 3 100.0 0.540

Medication 229 58.0 13 40.63 0.003

Worsened evolutionary
course of the disease 131 81.4 31 88.57 0.439
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Table 3. Cont.

APEAS–2007 CTPHC–2019
p-Value

N % Avoidable
Events N % Avoidable

Events

Other factors 31 83.8 11 84.62 1.0

Total 462 67.1 74 73.27 0.308

Nurse
Procedure 60 82.2 4 80.0 1.0

Infection 47 82.5 - -

Healthcare 39 73.6 4 80.0 1.0

Medication 70 64.2 4 66.67 1.0

Worsened evolutionary
course of the disease 37 86.0 15 93.75 0.661

Other factors 27 87.1 5 83.33 1.0

Total 280 76.5 22 84.21 0.382

Globally, administrative staff and paediatricians were taken into account, but a com-
parison was established between family doctors and nurses, who were described in the
APEAS–2007 study. The differences between the APEAS–2007 and CTPHC–2019 studies
were assessed by the Chi-square or Fisher’s tests.

Analyzing the probability of prevention for the AEs notified, an increase in AEs
with no probability, high probability, and total probability of prevention was observed in
CTPHC–2019 compared to APEAS–2007 (p < 0.001). However, a decrease in AEs with low
and moderate probability of prevention was reported (p < 0.001) (Table 4).

Table 4. Comparative analysis of the probability of prevention of adverse events in the APEAS–2007
and CTPHC–2019 studies.

Nature of AE
APEAS–2007 CTPHC–2019

p-Value
N = 1108 % (IC 95%) N = 165 % (IC 95%)

Related to
medication 530 47.83

(44.91–50.78) 46 27.88
(21.04–34.72)

<0.001

Worsened clinical
course of the

underlying disease
221 19.95

(17.70–22.40) 65 39.39
(31.94–46.85)

Related to
procedures 118 10.65

(8.97–12.60) 23 13.94
(8.65–19.22)

Associated with
healthcare-related

infections
93 8.39

(6.90–10.17) 2 1.21
(0.03–2.88)

Related to care 72 6.50
(5.19–8.11) 9 5.45

(1.99–8.92)

Others 74 6.68
(5.35–8.30) 20 12.12

(7.14–17.10)
Difference between APEAS–2007 and CTPHC–2019 studies assessed by Chi-square test.

4. Discussion

A cross-sectional study of AE notifications in the Camp de Tarragona Primary Health-
care (PHC) centres was conducted in June 2019 (the CTPHC–2019 study) using a method-
ology similar to the APEAS–2007 study. This study aimed to compare the results from
both studies to identify changes over time in the types of AEs and their contributing fac-



Healthcare 2024, 12, 1086 9 of 13

tors in PHC. Overall, the findings indicated that AEs did not increase over time. In the
CTPHC–2019 study, there was a noticeable increase in AE reporting by nurses, and for the
first time, administrative staff were involved in AE reporting. A significant shift in the
nature of AEs was observed, with an increase in procedure-related AEs and a decrease in
medication-related AEs. Regarding severity, moderate AEs increased in CTPHC–2019, and
the global perception of AE preventability decreased.

The PS culture in Catalonia received a significant boost in 2012 with the establishment
of the Catalan model for PS in PHC, which aimed to support risk management within
PHC teams [24]. Currently, all PHC professionals are involved in PS culture, including
administrative staff, who were not included in APEAS–2007. The engagement of admin-
istrative staff allows for dealing with patients’ identification issues in different phases of
the care process. It also facilitates the management of patients’ demands, bureaucratic
procedures, referrals, and appointments to ensure an effective and efficient patient care
process [25]. However, when compared to APEAS–2007, the inclusion of incidents re-
ported by administrative staff introduces a confounding factor, as it changes the profile
of notifications. The varying levels of experience and knowledge among different pro-
fessional categories directly influence the types of incidents they identify and report [26].
The reduced proportion of notifications related to serious AEs and issues associated with
diagnosis and medication may be attributed to a lower participation of family physicians
and paediatricians in reporting compared to the APEAS study.

In addition to the inclusion of administrative staff, in the CTPHC–2019 study, there was
an increased participation of nurses compared to APEAS–2007. This increased involvement
of nurses, along with the incorporation of administrative staff, may reflect the development
of advanced competencies and heightened awareness of the importance of risk management
in their daily tasks within PHC teams. Notably, nursing advanced competencies encompass
chronic patient management, acute demand management, prevention and promotion
programmes, and community involvement. These competences have been successfully
developed in Catalonia [27]. Thus, it could be argued that there is a paradigm shift in PHC
to deal with this new context. For this reason, it is necessary to design and implement
strategies that foster a positive PS culture to avoid punitive responses and to effectively
apply and evaluate these changes [28].

Different perceptions among healthcare professionals could be a confounding factor.
The variation in reporting rates between nurses and physicians was attributed to differing
definitions of what constitutes a PS incident or AE [29]. Previous results in the region
also showed that physicians tended to report adverse events more frequently than other
healthcare professionals [18]. Additionally, regarding the culture of incident reporting,
it is worth noting that higher reporting rates do not necessarily indicate poorer patient
care; rather, they reflect a proactive organizational approach to encouraging incident
reporting [30].

Our results demonstrated a shift in the PS incident types reported by PHC profes-
sionals. There was an increased number of PS incidents without harm reported, coupled
with a decrease in the AEs reported by both family doctors and nurses. These results could
be attributed to the risk management strategy implemented in the territory, contributing
to an enhanced PS culture among PHC professionals in the CTPHC–2019 study, as men-
tioned before. According to this, as previously mentioned, each PHC team designates a
quality and PS referent responsible for driving initiatives in PS and healthcare risk man-
agement [31]. On the one side, PHC quality and safety referents promote proactive risk
management activities through a technological tool with clinical environment checklists
to ensure safe conditions for care provision [32]. On the other side, they reactively handle
PS incident notifications through a cloud platform, analysing and redesigning processes
and procedures, and implementing safe practises in a team learning process [19]. This
organizational structure for risk management in PHC teams not only benefits patients and
their families, but also the professionals themselves and the organization at large. Moreover,
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this organizational structure promotes a stronger patient safety culture, which could be
related to increased incident reporting and vice versa [33–36].

This new risk map allows us to redirect PS management and provides an opportunity
to implement targeted measures and practises to reduce risk and improve patient care [18].

AEs related to medication continue to represent the most critical area. Furthermore,
AEs related to communication and care management have seen a notable increase. Com-
munication is one of the primary contributors to adverse events in clinical practise [37]. In
addition, the attitudes and behaviours of healthcare workers play a key role in establishing
a proper safety culture [38]. It has been found that incidents are three times more frequently
related to the organization of healthcare than to the knowledge and skills of healthcare
professionals, particularly concerning the workflow in general practitioners’ offices and
communication between providers and with patients [39]. In that sense, a systematic review
highlights the significance of using communication tools to improve patient safety in the
centres [40].

Furthermore, in the comparative analysis, the perception of the preventability of AEs
has remained constant, despite the identification of fewer AEs. This underscores the ne-
cessity for enhanced research to provide guidance to PHC professionals in addressing this
issue. For instance, recent studies on medication safety incidents linked to remote PHC de-
livery have uncovered common incident types associated with electronic prescriptions [41].
This emphasizes the significance of investigating and improving practises to ensure PS in
the evolving landscape of healthcare delivery.

The rise of precision medicine regarding genetic or biological characteristics of patients,
coupled with advancements in artificial intelligence, can improve clinical risk manage-
ment [42]. While we acknowledge that AEs are not completely preventable, their cumu-
lative incidence can certainly be reduced through learning-based policies, PHC practise
interventions, and including patients and families in a safe healthcare journey [43–45].

Therefore, it is crucial for PHC organizations to update clinical risk maps through
reporting and learning systems to be aware of new risks that harm patients. PS in PHC
consists effectively managing risks to maximize benefit and minimize harm over the course
of a patient’s life and disease progression [2].

5. Conclusions

The prevalence, nature, and causal factors of AEs in PHC have evolved over the years.
Although medication-related issues and severe AEs are not as frequently reported as in
2007, there is a notable increase in challenges related to communication, care management,
and disease course exacerbation. While professionals reported fewer severe AEs, the
unchanged perception of preventability underscores a persistent concern that requires
ongoing attention and intervention.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/healthcare12111086/s1. Supplementary S1: Variable description.

Author Contributions: Conceptualization, M.G.-B.; Methodology, M.G.-B., M.-P.A.-P., N.H.-V.,
S.M.-T., C.R.-R. and F.M.-L.; Formal analysis, S.M.-T., C.R.-R. and F.M.-L.; Investigation, M.G.-B.,
M.-P.A.-P., N.H.-V., I.H.-G., F.B.-R., E.M.O.-G., Y.M.-G., N.M.-C., A.V.-R. and QiSP-Tar Research
Group; Resources, M.G.-B.; Data curation, M.-P.A.-P., S.M.-T., C.R.-R. and F.M.-L.; Writing—original
draft, M.G.-B., M.-P.A.-P., N.H.-V., E.M.O.-G. and F.M.-L.; Writing—review and editing, M.G.-B.,
M.-P.A.-P., N.H.-V., I.H.-G., S.M.-T., C.R.-R., F.B.-R., E.M.O.-G., Y.M.-G., N.M.-C., A.V.-R. and F.M.-L.;
Supervision, M.G.-B., N.H.-V. and F.M.-L.; Funding acquisition, M.G.-B. All authors have read and
agreed to the published version of the manuscript.

Funding: This research was funded by Instituto de Salud Carlos III (ISCIII) through the project
“Efectividad de la implementación de distintas herramientas de Seguridad del Paciente para definir un
nuevo mapa de riesgo en Atención Primaria” within the framework of the State Plan for Scientific and
Technical Research and Innovation 2013–2016 (file code PI17/02063), and co-funded with European
Union through the European Regional Development Fund (ERDF).

https://www.mdpi.com/article/10.3390/healthcare12111086/s1
https://www.mdpi.com/article/10.3390/healthcare12111086/s1


Healthcare 2024, 12, 1086 11 of 13

Institutional Review Board Statement: This study protocol was approved by the Clinical Research
Ethics Committee of the Primary Care Research Institute IDIAPJGol (24 July 2019, 199/126-P). The
study strictly adhered to the principles outlined in the Declaration of Helsinki and Good Clinical
Practice, as detailed in the IDIAPJGol Guide to Good Research Practices in Primary Care. All
participating researchers and associates formally signed a collaboration agreement in which they
committed to abide by good clinical practise standards.

Informed Consent Statement: Considering the nature of the study, consent from individual partici-
pants is not necessary. The data used in this study were anonymized beforehand.

Data Availability Statement: Data are contained within the article.

Acknowledgments: We acknowledge all professionals of the Primary Care Management Camp
de Tarragona of the Catalan Institute of Health for their commitment to the patient safety strategy
and to the Patient Safety officers of the participating health centres. The QiSP-Tar Research Group
Investigators are (in alphabetical order): Maria-Pilar Astier-Peña; David Ayala-Villuendas; Ferran
Bejarano-Romero; Neus Camañes-García; Joana Cañellas-Santos; Montserrat Gens-Barberà; David
Guerra-González; Núria Hernandez-Vidal; Immaculada Hospital-Guardiola; Eva López-Sanz; Núria
Mansergas-Collado; Francisco Martín-Luján; Sara Martínez-Torres; Yolanda Mengíbar-García; Maria
Moreno-Gomez; Eulàlia Oriol-Colominas; Eva-Maria Oya-Girona; Clara Pareja-Rossell; Cristina
Rey-Reñones; Eva-María Satué-Gracia, Georgina Vidal-Mansilla, Angel Vila-Rovira.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

AE Adverse Event
APEAS–2007 Spanish National Adverse Events Study in Primary Health Care in 2007
CTPHC–2019 Camp de Tarragona Primary Health Care Regional Study in 2019
PHC Primary Healthcare
PS Patient Safety
PSRLS PS reporting and learning systems

References
1. Vincent, C.; Amalberti, R. Safer Healthcare: Strategies for the Real World; Springer: Oxford, UK, 2016. Available online: https:

//www.ncbi.nlm.nih.gov/books/NBK481869/ (accessed on 20 December 2023).
2. Global Patient Safety Action Plan 2021–2030: Towards Eliminating Avoidable Harm in Health Care. World Health Organization:

Geneva, 2021. Available online: https://www.who.int/publications/i/item/9789240032705 (accessed on 20 December 2023).
3. Stavropoulou, C.; Doherty, C.; Tosey, P. How Effective Are Incident-Reporting Systems for Improving Patient Safety? A Systematic

Literature Review. Milbank Q. 2015, 93, 826–866. [CrossRef] [PubMed]
4. Auraaen, A.; Slawomirski, L.; Klazinga, N. The economics of patient safety in primary and ambulatory care: Flying blind. OECD

Health Work. Pap. 2018, 106. [CrossRef]
5. Panesar, S.S.; deSilva, D.; Carson-Stevens, A.; Cresswell, K.M.; Salvilla, S.A.; Slight, S.P.; Javad, S.; Netuveli, G.; Larizgoitia, I.;

Donaldson, L.J.; et al. How safe is primary care? A systematic review. BMJ Qual. Saf. 2016, 25, 544–553. [CrossRef] [PubMed]
6. Avery, A.J.; Sheehan, C.; Bell, B.; Armstrong, S.; Ashcroft, D.M.; Boyd, M.J.; Chuter, A.; Cooper, A.; Donnelly, A.; Edwards, A.;

et al. Incidence, nature and causes of avoidable significant harm in primary care in England: Retrospective case note review. BMJ
Qual. Saf. 2021, 30, 961–976. [CrossRef] [PubMed]

7. Panagioti, M.; Khan, K.; Keers, R.N.; Abuzour, A.; Phipps, D.; Kontopantelis, E.; Bower, P.; Campbell, S.; Haneef, R.; Avery,
A.J.; et al. Prevalence, severity, and nature of preventable patient harm across medical care settings: Systematic review and
meta-analysis. BMJ 2019, 366, 14185. [CrossRef] [PubMed]

8. Guerra-García, M.M.; Campos-Rivas, B.; Sanmarful-Schwarz, A.; Vírseda-Sacristán, A.; Dorrego-López, M.A.; Charle-Crespo, Á.
Descripción de factores contribuyentes en sucesos adversos relacionados con la seguridad del paciente y su evitabilidad. Aten
Primaria 2018, 50, 486–492. [CrossRef] [PubMed]

9. Oliva, G.; Alava, F.; Navarro, L.; Esquerra, M.; Lushchenkova, O.; Davins, J.; Vallès, R. Notificación de incidentes relacionados
con la seguridad del paciente en los hospitales de Cataluña durante el período 2010–2013. Med. Clin. 2014, 143 (Suppl. S1), 55–61.
[CrossRef] [PubMed]

10. APEAS Study. Patient Safety in Primary Healthcare; Ministry of Health and Consumer Affairs: Madrid, Spain, 2008.
11. Aranaz-Andrés, J.M.; Aibar, C.; Limón, R.; Mira, J.J.; Vitaller, J.; Agra, Y.; Terol, E. A study of the prevalence of adverse events in

primary healthcare in Spain. Eur. J. Public Health 2012, 22, 921–925. [CrossRef] [PubMed]

https://www.ncbi.nlm.nih.gov/books/NBK481869/
https://www.ncbi.nlm.nih.gov/books/NBK481869/
https://www.who.int/publications/i/item/9789240032705
https://doi.org/10.1111/1468-0009.12166
https://www.ncbi.nlm.nih.gov/pubmed/26626987
https://doi.org/10.1787/18152015
https://doi.org/10.1136/bmjqs-2015-004178
https://www.ncbi.nlm.nih.gov/pubmed/26715764
https://doi.org/10.1136/bmjqs-2020-011405
https://www.ncbi.nlm.nih.gov/pubmed/33172907
https://doi.org/10.1136/bmj.l4185
https://www.ncbi.nlm.nih.gov/pubmed/31315828
https://doi.org/10.1016/j.aprim.2017.05.013
https://www.ncbi.nlm.nih.gov/pubmed/29183678
https://doi.org/10.1016/j.medcli.2014.07.012
https://www.ncbi.nlm.nih.gov/pubmed/25128361
https://doi.org/10.1093/eurpub/ckr168
https://www.ncbi.nlm.nih.gov/pubmed/23180803


Healthcare 2024, 12, 1086 12 of 13

12. Sistema de Notificación y Aprendizaje para la Seguridad del Paciente (SiNASP). Primer Informe de Incidentes de Seguridad
Notificados al Sistema Año 2013. Ministerio de Sanidad, Servicios Sociales e Igualdad Centro de Publicaciones: Spain, 2015. Avail-
able online: https://seguridaddelpaciente.sanidad.gob.es/proyectos/financiacionEstudios/sistemasInformacionNotificacion/
incidentesEASNS/sinasp2013.htm (accessed on 20 December 2023).

13. Archer, S.; Hull, L.; Soukup, T.; Mayer, E.; Athanasiou, T.; Sevdalis, N.; Darzi, A. Development of a theoretical framework of
factors affecting patient safety incident reporting: A theoretical review of the literature. BMJ Open 2017, 7, e017155. [CrossRef]

14. Sheikh, A.; Panesar, S.S.; Larizgoitia, I.; Bates, D.W.; Donaldson, L.J. Safer primary care for all: A global imperative. Lancet Glob.
Health 2013, 1, e182–e183. [CrossRef]

15. Astier-Peña, M.P.; Torijano-Casalengua, M.L.; Olivera-Cañadas, G.; Silvestre-Busto, C.; Agra-Varela, Y.; Maderuelo-Fernández,
J.Á. Are Spanish primary care professionals aware of patient safety? Eur. J. Public Health 2015, 25, 781–787. [CrossRef] [PubMed]

16. Sistema de Notificación y Aprendizaje para la Seguridad del Paciente (SiNASP). Incidentes de Seguridad Notificados en 2018.
Ministerio de Sanidad, Servicios Sociales e Igualdad Centro de Publicaciones: Spain, 2020. Available online: https://sinasp.
es/storage/Documentos/Publicacion/informes_de_notificaciones_si_n_a_s_p/hQb_InformeSiNASP2018.pdf (accessed on
20 December 2023).

17. Astier-Peña, M.P.; Torijano-Casalengua, M.L.; Añel-Rodríguez, R.; Palacio-Lapuente, J.; Aibar-Remón, C. Pasado, presente y
futuro de la seguridad del paciente en Atención Primaria. Aten Primaria 2021, 53 (Suppl. S1), 102221. [CrossRef] [PubMed]

18. Gens-Barberà, M.; Hernández-Vidal, N.; Vidal-Esteve, E.; Mengíbar-García, Y.; Hospital-Guardiola, I.; Oya-Girona, E.M.; Bejarano-
Romero, F.; Castro-Muniain, C.; Satué-Gracia, E.M.; Rey-Reñones, C.; et al. Analysis of Patient Safety Incidents in Primary Care
Reported in an Electronic Registry Application. Int. J. Environ. Res. Public Health 2021, 18, 8941. [CrossRef] [PubMed]

19. Massanés, M.; Álava, F.; Oliva, G.; Navarro, L.; Jiménez, M.; Esquerra, M.; Davins, J.; Rams, N. Notificació i gestió d’incidents
relacionats amb la seguretat dels pacients com a eina per a la millora contínua. Ann. Med. 2017, 100, 18–22.

20. Gens-Barberà, M.; Hernández-Vidal, N.; Castro-Muniain, C.; Hospital-Guardiola, I.; Oya-Girona, E.M.; Bejarano-Romero, F.; Rey-
Reñones, C.; Martín-Luján, F.; en Nombre del Grupo de Estudio de Calidad y Seguridad del Paciente de Tarragona (QiSP-TAR).
Incidentes de seguridad del paciente notificados antes y después del inicio de la pandemia de COVID-19 en atención primaria en
Tarragona. Aten. Primaria 2021, 53, 102217. [CrossRef] [PubMed]

21. World Alliance for Patient Safety. Conceptual Framework for the International Classification for Patient Safety Version 1.1: Final
Technical Report January 2009; WHO: Geneva, Switzerland, 2009; Available online: https://apps.who.int/iris/handle/10665/70882
(accessed on 2 May 2023).

22. Acreditació d’equips d’atenció Primària a Catalunya: Manual d’estàndards. Departament de Salut: Barcelona 2015. Available
online: https://scientiasalut.gencat.cat/handle/11351/1679 (accessed on 20 December 2023).

23. Cooper, J.; Williams, H.; Hibbert, P.; Edwards, A.; Butt, A.; Wood, F.; Parry, G.; Smith, P.; Sheikh, A.; Donaldson, L.; et al.
Classification of patient-safety incidents in primary care. Bull. World Health Organ 2018, 96, 498–505. [CrossRef] [PubMed]

24. Davins, J.; Gens, M.; Pareja, C.; Guzmán, R.; Marquet, R.; Vallès, R. El modelo de acreditación de atención primaria de Catalunya:
Un modelo válido. Med. Clin. 2014, 143, 74–80. [CrossRef] [PubMed]

25. Integrated Health Services. Administrative Errors: Technical Series on Safer Primary Care; World Health Organization: Geneva,
Switzerland, 2016; Available online: https://iris.who.int/handle/10665/252270 (accessed on 20 December 2023).

26. de la Torre-Pérez, L.; Granés, L.; Prat Marín, A.; Bertran, M.J. A hospital incident reporting system (2016–2019): Learning from
notifier’s perception on incidents’ risk, severity and frequency of adverse events. J. Healthc Qual. Res. 2023, 38, 93–104. [CrossRef]
[PubMed]

27. Fernández-Molero, S.; Laserna-Jiménez, C.; Baiget-Ortega, A.; Flayeh-Beneyto, S.; Ríos-Jiménez, A.; Fabrellas-Padrés, N. Treatment
of minor health problems by primary care nurses: A cross-sectional study. J. Clin. Nurs. 2023, 32, 2913–2921. [CrossRef]

28. Granel, N.; Manresa-Domínguez, J.M.; Watson, C.E.; Gómez-Ibáñez, R.; Bernabeu-Tamayo, M.D. Nurses’ perceptions of patient
safety culture: A mixed-methods study. BMC Health Serv Res 2020, 20, 584. [CrossRef]

29. Leape, L.L. Reporting of adverse events. N. Engl. J. Med. 2002, 347, 1633–1638. [CrossRef]
30. Howell, A.M.; Burns, E.M.; Bouras, G.; Donaldson, L.J.; Athanasiou, T.; Darzi, A. Can Patient Safety Incident Reports Be Used to

Compare Hospital Safety? Results from a Quantitative Analysis of the English National Reporting and Learning System Data.
PLoS ONE 2015, 10, e0144107. [CrossRef]

31. Davins-Miralles, J.; Gens, M.; García, A.; Álava-Cano, F.; Oliva-Oliva, G.; Lushchenkova, O.; Navarro, L.; Esquerra, M.; Fabré, P.;
Constante, C. Desenvolupament de les unitats funcionals de seguretat dels pacients en l’atenció primària de Catalunya. Ann Med.
2012, 96, 111–114.

32. Gens-Barberà, M.; Hernández-Vidal, N.; Mengíbar-García, Y.; Ayala-Villuendas, D.; Hernández-Villén, O.; Martín-Luján, F.;
Pareja-Rossell, C.; Gràcia-Escoriza, R. “Coneixement, innovació i tecnología”, treballem junts per millorar la seguretat del pacient:
Aplicació proactiva en seguretat dels pacients proSP. Ann Med. 2021, 104, 6–10.

33. Carlfjord, S.; Öhrn, A.; Gunnarsson, A. Experiences from ten years of incident reporting in health care: A qualitative study among
department managers and coordinators. BMC Health Serv. Res. 2018, 18, 113. [CrossRef]

34. de Kam, D.; Kok, J.; Grit, K.; Leistikow, I.; Vlemminx, M.; Bal, R. How incident reporting systems can stimulate social and
participative learning: A mixed-methods study. Health Policy 2020, 124, 834–841. [CrossRef]

35. Verbeek-van Noord, I.; Smits, M.; Zwijnenberg, N.C.; Spreeuwenberg, P.; Wagner, C. A nation-wide transition in patient safety
culture: A multilevel analysis on two cross-sectional surveys. Int. J. Qual. Health Care 2019, 31, 627–632. [CrossRef] [PubMed]

https://seguridaddelpaciente.sanidad.gob.es/proyectos/financiacionEstudios/sistemasInformacionNotificacion/incidentesEASNS/sinasp2013.htm
https://seguridaddelpaciente.sanidad.gob.es/proyectos/financiacionEstudios/sistemasInformacionNotificacion/incidentesEASNS/sinasp2013.htm
https://doi.org/10.1136/bmjopen-2017-017155
https://doi.org/10.1016/S2214-109X(13)70030-5
https://doi.org/10.1093/eurpub/ckv066
https://www.ncbi.nlm.nih.gov/pubmed/25842381
https://sinasp.es/storage/Documentos/Publicacion/informes_de_notificaciones_si_n_a_s_p/hQb_InformeSiNASP2018.pdf
https://sinasp.es/storage/Documentos/Publicacion/informes_de_notificaciones_si_n_a_s_p/hQb_InformeSiNASP2018.pdf
https://doi.org/10.1016/j.aprim.2021.102221
https://www.ncbi.nlm.nih.gov/pubmed/34961583
https://doi.org/10.3390/ijerph18178941
https://www.ncbi.nlm.nih.gov/pubmed/34501530
https://doi.org/10.1016/j.aprim.2021.102217
https://www.ncbi.nlm.nih.gov/pubmed/34961580
https://apps.who.int/iris/handle/10665/70882
https://scientiasalut.gencat.cat/handle/11351/1679
https://doi.org/10.2471/BLT.17.199802
https://www.ncbi.nlm.nih.gov/pubmed/29962552
https://doi.org/10.1016/j.medcli.2014.07.015
https://www.ncbi.nlm.nih.gov/pubmed/25128364
https://iris.who.int/handle/10665/252270
https://doi.org/10.1016/j.jhqr.2022.08.004
https://www.ncbi.nlm.nih.gov/pubmed/36151046
https://doi.org/10.1111/jocn.16445
https://doi.org/10.1186/s12913-020-05441-w
https://doi.org/10.1056/NEJMNEJMhpr011493
https://doi.org/10.1371/journal.pone.0144107
https://doi.org/10.1186/s12913-018-2876-5
https://doi.org/10.1016/j.healthpol.2020.05.018
https://doi.org/10.1093/intqhc/mzy228
https://www.ncbi.nlm.nih.gov/pubmed/30395225


Healthcare 2024, 12, 1086 13 of 13

36. Lawati, M.H.A.; Dennis, S.; Short, S.D.; Abdulhadi, N.N. Patient safety and safety culture in primary health care: A systematic
review. BMC Fam. Pract. 2018, 19, 104. [CrossRef]

37. Morris, R.L.; Stocks, S.J.; Alam, R.; Taylor, S.; Rolfe, C.; Glover, S.W.; Whitcombe, J.; Campbell, S.M. Identifying primary care
patient safety research priorities in the UK: A James Lind Alliance Priority Setting Partnership. BMJ Open 2018, 8, e020870.
[CrossRef]

38. Chaneliere, M.; Koehler, D.; Morlan, T.; Berra, J.; Colin, C.; Dupie, I.; Michel, P. Factors contributing to patient safety incidents
in primary care: A descriptive analysis of patient safety incidents in a French study using CADYA (categorization of errors in
primary care). BMC Fam. Pract. 2018, 19, 121. [CrossRef]

39. Michel, P.; Brami, J.; Chanelière, M.; Kret, M.; Mosnier, A.; Dupie, I.; Haeringer-Cholet, A.; Keriel-Gascou, M.; Maradan, C.;
Villebrun, F.; et al. Patient safety incidents are common in primary care: A national prospective active incident reporting survey.
PLoS ONE 2017, 12, e0165455. [CrossRef] [PubMed]

40. Müller, M.; Jürgens, J.; Redaèlli, M.; Klingberg, K.; Hautz, W.E.; Stock, S. Impact of the communication and patient hand-off tool
SBAR on patient safety: A systematic review. BMJ Open 2018, 8, e022202. [CrossRef] [PubMed]

41. Gleeson, L.L.; Clyne, B.; Barlow, J.W.; Ryan, B.; Murphy, P.; Wallace, E.; De Brún, A.; Mellon, L.; Hanratty, M.; Ennis, M.; et al.
Medication safety incidents associated with the remote delivery of primary care: A rapid review. Int. J. Pharm. Pract. 2022, 30,
495–506. [CrossRef] [PubMed]

42. Bates, D.W.; Levine, D.; Syrowatka, A.; Kuznetsova, M.; Craig, K.J.T.; Rui, A.; Jackson, G.P.; Rhee, K. The potential of artificial
intelligence to improve patient safety: A scoping review. NPJ Digit. Med. 2021, 4, 54. [CrossRef] [PubMed]

43. Portela-Romero, M.; Bugarín-González, R.; Rodríguez-Calvo, M.S. La cultura de seguridad del paciente en los médicos internos
residentes de Medicina Familiar y Comunitaria de Galicia. Aten. Primaria 2017, 49, 343–350. [CrossRef] [PubMed]

44. Hernan, A.L.; Giles, S.J.; Carson-Stevens, A.; Morgan, M.; Lewis, P.; Hind, J.; Versace, V. Nature and type of patient-reported
safety incidents in primary care: Cross-sectional survey of patients from Australia and England. BMJ Open 2021, 11, e042551.
[CrossRef]

45. Fiol-deRoque, M.A.; Serrano-Ripol, M.J.; Gens-Barberà, M.; Sánchez, E.; Mayer, M.A.; Martín-Luján, F.; Valderas, J.M.; Ricci-
Cabello, I. Impacto de la pandemia de COVID-19 en la seguridad del paciente percibida por los pacientes en Atención Primaria.
Aten. Primaria 2021, 53, 102222. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1186/s12875-018-0793-7
https://doi.org/10.1136/bmjopen-2017-020870
https://doi.org/10.1186/s12875-018-0803-9
https://doi.org/10.1371/journal.pone.0165455
https://www.ncbi.nlm.nih.gov/pubmed/28196076
https://doi.org/10.1136/bmjopen-2018-022202
https://www.ncbi.nlm.nih.gov/pubmed/30139905
https://doi.org/10.1093/ijpp/riac087
https://www.ncbi.nlm.nih.gov/pubmed/36595375
https://doi.org/10.1038/s41746-021-00423-6
https://www.ncbi.nlm.nih.gov/pubmed/33742085
https://doi.org/10.1016/j.aprim.2016.09.009
https://www.ncbi.nlm.nih.gov/pubmed/28434754
https://doi.org/10.1136/bmjopen-2020-042551
https://doi.org/10.1016/j.aprim.2021.102222

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Incident Reporting and Data Collection Procedure Project 
	Step (1): Incident Detection through mAPaSP Study Collaborators 
	Step (2) Registration of mAPaSP Study Incidents in the Catalan Patient Safety Incident Reporting System Cloud Platform 

	Taxonomy and Definition of Variables 
	Statistical Analysis 

	Results 
	Adverse Events: Prevalence and Nature 
	Adverse Events: Causal Factors 
	Severity and Preventability 

	Discussion 
	Conclusions 
	References

