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Abstract: Background: Given the lack of previous studies on adverse events (AEs) in the area of
occupational healthcare in Spain, it is very important to begin to understand this phenomenon in
order to act on it. The objective was to accurately quantify AE occurring in occupational healthcare in
MC Mutual during May 2021. Methods: We conducted a review of a representative random sample
of 250 clinical records to identify AEs through an active search audit, focused on the frequency, type,
severity, and preventability of these events, categorized using standardized scales. Results: We
detected seven AEs in the sample of clinical records, representing 3% AEs per clinical record, while
in the APEAS Spanish Study, they were detected in 10% of patients. The most frequent AE type
was postoperative, followed by medication and diagnostic delay. The AEs were of intermediate
severity and high severity and with a variable degree of being preventable. Conclusions: The
detection of AEs has been useful in the development of projects and action plans such as specific
training courses, safety patient newsletters, ambulatory risk maps, and treatment plans framed in the
official certification of patient safety. These results should be evaluated in other companies similar to
MC Mutual.

Keywords: adverse events; occupational health; triggers; patient safety; safety culture; ambulatory
care; trigger tool; postoperative; medication; diagnostic delay

1. Introduction

Patient safety, understood as the aim of not causing avoidable harm to the patient
when receiving healthcare, is the basis of healthcare quality and a condition for performing
any clinical activity. “Primum Non Nocere” is an essential principle of medicine that
underlies every act of care, so it should be assumed as a fundamental principle for each
professional. However, adverse events may occur more frequently than desired due to
increasingly invasive techniques, greater fragility of patients, and increased complexity of
pathologies [1].

Quantifying adverse events in the healthcare setting is difficult. Although the World
Health Organization (WHO) has been making great efforts for years to improve the taxon-
omy of adverse events and their management, much work remains to be done [2-4]. Many
studies publish adverse event data but in significantly different frequencies [5]. In Spain,
adverse events reported in primary care services amount to 1% of visits (APEAS study) [6,7],
and the frequency of adverse events rises to 10% when focusing on hospitalized patients
(ENEAS study) [8,9]. Even with the precision in the different frequencies mentioned above,
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in either case, it is clear that this is a major health issue and an enormous management
challenge for all health systems, more so if we consider that between 40% and 70% of these
events were preventable [6-9].

In the Spanish National Health System, healthcare for accidents at work and occu-
pational diseases is provided by Occupational Mutual Insurance Companies under the
supervision of the Spanish Social Security. These companies were created at the beginning
of the 20th century to cover the responsibility of employers for the care of occupational
health of their workers [10]. Their development as health entities has followed, with some
delay, the development of the country’s National Health Service.

The Spanish Society of Quality Care (known by its acronym SECA) has supported
the development of healthcare quality in these companies [11]; however, in this specific
setting, there is a pending issue, as adverse events are unknown, and their quantification
is nonexistent. Moreover, the development of patient safety policies in these companies
has followed, with some delay, those established for other devices in the Spanish National
Health Service.

MC MUTUAL is one of eighteen existing Occupational Mutual Insurance Compa-
nies in Spain [10]. In 2021, 99,584 workers attended out of a protected population of
1,487,586 workers (a frequency of 67 patients attended per thousand affiliated workers) in
86 ambulatory care centers that make up the outpatient care network, where 624 health
professionals work. There were 309,894 medical visits and 84,772 nurse visits, most
(3.1 average visits per patient attended) in the trauma and orthopedic area specialty [12].

MC MUTUAL has been promoting priorities defined by national and international
bodies in patient safety for years. The company began to work systematically on this in
2005 when the movement emerged in Spain [13,14]. In this strategic area, in 2014, the
first MC MUTUAL healthcare quality plan was developed for 2014-2016, and patient safety
became a strategic orientation that has been consolidated and permanently adapted. The
patient safety Commissions were set up to lead the implementation of the patient safety
program in both settings of the organization (Ambulatory Care Centers and Hospitals)
to spread the patient safety culture. The pragmatic orientation of these actions is based
on verifying the usefulness of the risk analyses carried out in North American veterans’
centers [15] or pediatrics in Spain [16] to learn from their definition and evolution over
time. It is also based on creating Incident-Reporting Systems in obstetric and gynecological
devices in the US [17], in anesthesiology in Canada [18], and by District Health Boards in
New Zealand [19].

In addition, MC MUTUAL has been committed to corporate transparency as one
of the main axes of the organization. Thus, reports of events declared to the Incident-
Reporting System are periodically published to communicate their existence, importance,
and the possibility of prevention in line with strategies for improving healthcare quality
practice [20] and with action protocols recently implemented in Spain [21].

Although recent studies have focused on patient safety in primary care, there is scanty
evidence on the incidence and typology of adverse events in occupational healthcare. We
started a research cycle to quantify adverse events in occupational healthcare, and the data
observed in our previous studies showed a high incidence of adverse events in relation
to the Spanish National Health Service [22-25]. The hypothesis of this work focuses on
assessing the incidence of adverse events in occupational healthcare, which we believe
should be lower.

Given the lack of previous studies on adverse events in the area of occupational
healthcare, it is very important to begin to understand this phenomenon in order to act on
it. Therefore, the aim of the study is to analyze the presence of adverse events in all of the
patients, regardless of their complexity, with the same precision, the frequency of which in
the occupational health sector has not been previously described.
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2. Materials and Methods

An observational, descriptive, and retrospective study was designed to identify and
categorize adverse events in outpatient healthcare provided to patients in May 2021 in the
86 ambulatory care centers of MC MUTUAL.

Since 2016, the annual quality audit program of clinical records has been carried out
by a medical reviewer who is an expert in auditing and has a master’s degree in Healthcare
quality and safety management and methodology by Avedis Donabedian-Insituto Universi-
tario UAB, with periodic concordance analysis of a subset of the records reviewed, and
also carried out by nurses who are experts in clinical management. This audit focuses
on clinical record quality items previously defined by the headquarters technical depart-
ments and reported to the whole organization, referring to the work of medicine, nursing,
and physiotherapy.

Experts in the audit of adverse events follow the WHO adverse event definition to
detect these events, in which care resulted in an undesirable clinical outcome—an outcome
not caused by underlying disease—that prolonged the patient stay, caused permanent
patient harm, required life-saving intervention, or contributed to death [4].

The days of sick leave and the number of visits are considered administrative triggers.
In this study, the clinical triggers are constructed, already discussed above, and have to do
with the existence of some diagnoses or clinical practices and their relationship with the
administrative triggers.

The 10,419 patients attended during the month of May 2021 were considered as a
sampling base, and in the subsequent analysis of the complexity, it was observed that the
percentages of types of patients were very similar to those determined in other previous
studies [22-25]. We needed a sample size of 237 patients, considering a 95% confidence
level, a 5% absolute precision, and an expected proportion of adverse events of 19% [26].
Including a 15% exclusion rate, the final sample size was 273. The expected proportion
value was the worst-case scenario observed in a previous study [23]. Of the 273 cases,
23 cases were excluded (8.4%). Three were excluded due to care in other equal companies,
three due to emergency care in the National Health Service with no information on their
care, and seventeen from cases attended in centers outside the occupational healthcare
sector with little or no information on care. Finally, the sample consisted of 250 cases,
where 89 were complex patients, 32 were intermediate, and 129 had minor complexity. The
complex category includes patients on sick leave for more than seven days and have had
more than three medical and nursing attendances during their outpatient process. This
group constitutes approximately one-third of all records, accounting for 35% of the cases.
The intermediate category comprises patients on sick leave for less than seven days and
has 2-3 registered attendances. This group represents 15% of the cases. Lastly, the minor
complexity category consists of less complex patients who do not require sick leave and
only need occasional attention. They typically have 1-2 registered attendances. This group
constitutes the majority, accounting for 50% of cases.

The statistical analyses were carried out with the IBM SPSS software version 28. The
statistical test used was Fisher’s exact test with o« = 0.05.

Following ethical approval, data had been collected under strict confidentiality from
the patients, who had been anonymized. No information that would allow identification of
the participants was included; therefore, obtaining informed consent from the patients did
not apply.

The different variables used in the study are described, discarding those considered as
identification variables (clinical record number, process number, and discharge date) and
those considered as location variables (ambulatory center name).

Qualitative variables are considered for each case (gender—men and women; groups
of pathologies—contusions/bruises, fractures and sprains, spinal and inflammatory condi-
tions, wounds, and others; productive sectors—primary sector, commerce, construction,
industry, services, and unidentified; and final decision. The final decision is defined as
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assistance—with discharge, without discharge, and referred to the National Health Service).
Age and days of sick leave are used as quantitative variables.

In the analysis, the final decision is used as a dependent variable in the first phase,
then as an independent variable when considering administrative, clinical trigger, and
adverse events as dependent variables.

The variables are described and contrasted with the final decision and the presence of
triggers. Frequencies of adverse events are calculated based on the presence of administra-
tive triggers, clinical triggers, both, or neither.

Adverse events were also assessed according to severity, understood as the intensity
with which harm does not reach the patient or ends with death [4], following the Ruiz-
Jarabo Severity Adverse Event Classification. This is a standardized classification of errors,
in which nine categories (A through I) are grouped into four main levels of severity: no
error, error—no harm, error—harm, and error—death [27].

Preventability, understood as the ease with which it can be detected [4], it was also
rated using a 6-point scale ranging from “virtually no evidence of preventability” (1 point)
to “virtually certain evidence of preventability” (6 points) used in the APEAS study [6,7].

3. Results

The average duration of sick leave was 31 days (standard deviation, SD of 36.7 days).
The cases attended in the sample ranged in age from 19 to 63 years, with a mean of 44 years
(SD 10.9 years). In total, 172 cases were men (68.8%), and 78 cases were women (31.2%).
The sectors represented include 96 cases for services (38.4%), 73 cases for industry (29.2%),
33 cases for commerce (13.2%), 26 cases for construction (10.4%), and 18 cases for agri-
culture/fishing (7.2%). The most frequently treated pathologies were 64 cases for contu-
sions/bruises (25.6%), 41 cases for fractures/sprains (16.4%), 41 cases for spine (16.4%),
49 cases for inflammatory pathology (19.6%), 39 cases for wounds (15.6%), and 16 cases
for the remaining ones (6.4%). A total of 121 cases needed to take sick leave (48.4%),
76 cases taking sick leave were unnecessary (30.4%), and 53 cases were referred to the Span-
ish National Health Service as they were considered cases affected by non-occupational
pathologies (21.2%) (Table 1).

Table 1. Description of the set of variables.

Cases % Total Cases
Cases 250
Days of sick leave (Range 1-286) Mean 31
36.7
Age in years Cases 250
(Range 19-63) Mean (Standard deviation) 44 (10.9)
Men 172 68.8%
Gender Women 78 31.2%
TOTAL 250 100%
Agriculture/Fishing 18 7.2%
Commerce 33 13.2%
Construction 26 10.4%
Sector Industry 73 29.2%
Services 96 38.4%
Others 4 1.6%

TOTAL 250 100%
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Table 1. Cont.
Cases % Total Cases
Contusions/Bruises 64 25.6%
Fractures/Sprains 41 16.4%
Spine 41 16.4%
Pathology Inflammatory 49 19.6%
Wounds 39 15.6%
Others 16 6.4%
TOTAL 250 100%
Without sick leave 76 30.4%
Final decision Sick leave 121 48.4%
Referred to the National Health Service 53 21.2%
TOTAL 250 100%

The cases reviewed showed that 94 of the administrative trigger cases (37.6%) had more
than seven days of sick leave; 140 cases had more than three clinical attendances (56.0%);
89 cases had more than seven days of sick leave and more than three attendances (35.6%);
and in the remaining 105 of the cases (42.0%), the sick leave was less than seven days and
had less than three clinical attendances (Table 2).

Table 2. Description of triggers and adverse events.

Number % Total Group Cases

>7 days of sick leave 94 37.6%
>3 clinical attendances 140 56.0%
Administrative triggers Cases with both 89 35.6%
Cases with none 105 42.0%

TOTAL CASES 250 100%

Cases without clinical triggers 191 76.4%

Cases with one clinical triggers 44 17.6%

Cases with two or more clinical triggers 15 6.0%

Cases with clinical triggers 59 23.6%

TOTAL CASES 250 100%

Clinical triggers CLINICAL TRIGGERS 76 100%
Medication 42 55.3%

Surgery 11 14.5%

Treatment change 6 7.9%

Post-discharge attendance 11 14.5%

Sick leave after two attendances 6 7.9%

TOTAL 76 100%

Postoperative 3 42.9%

Adverse events Medication 2 28.6%
Diagnostic delay 2 28.6%

TOTAL 7 100%
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Table 2. Cont.
Number % Total Group Cases

Severity C 2 28.6%

Severity D 3 42.9%

Severity Severity E 1 14.3%
Severity F 1 14.3%

TOTAL 7 100%

Preventability 2 2 28.6%

Preventability 3 1 14.3%

Preventability Preventability 4 1 14.3%
Preventability 5 1 14.3%

Preventability 6 2 28.6%

TOTAL 7 100%

Regarding clinical triggers, 191 of the cases showed no clinical triggers (76.4%), and the
remaining 59 cases had one or more clinical triggers (44 cases had one clinical trigger (17.6%)
and 15 cases had two or more clinical triggers (6.0%)). In total, 55.3% of the cases with
clinical triggers were related to medication, 14.5% to surgery and post-discharge visit, and
7.9% to change of treatment or discharge after two clinical attendances (Table 2).

Seven adverse events were identified, with six from the complex patients group
(0.07 adverse events per clinical records) and one from the minor complexity group
(0.01 adverse events per clinical records) (Table 3).

Table 3. Comparison of the characteristics of the previous and the current study.

Previous Study * Actual Study **

Complex Intermediate Mmor. Complex Intermediate Mmor.
. Complexity . . Complexity
Patients . Patients Patients .
Patients Patients
Clinical records 60 60 89 32 129
Adverse events 1 1 6 0 1
Adverse event/ 0.02 0.02 0.07 0 0.01
Clinical record
Confidence 0-4.8% 0-4.8% 1.7-12.3% 0.0% 0-2.7%
Interval

There were no statistically significant differences between the three groups in the two studies. * Ortner J,
Moya D, Manzanera R, Torres M, Vives A, Farrus X, et al. Adverse events in the global healthcare practice of an
Occupational Mutual Insurance Company in Spain. Work 2023. https://doi.org/10.3233 /WOR-220203 (accessed
on 20 April 2023) [25]. ** Moya D, Manzanera R, Ortner ], Torres M, Serfaty JC, Sauri C, et al. Enhancing Patient
Safety in Spain: Streamlining Adverse Event Detection in Occupational Healthcare Records. Safety 2024.

Concerning the typology, three were postoperative, two were due to medication, and
two were due to diagnostic delay. The adverse events were of intermediate severity (two of
severity C and three of D) and high severity (one of severity E and one of F) and with a
variable degree of being preventable (two preventable cases in grade 2 and two preventable
cases in grade 6 in the extremes) (Table 4).
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Table 4. Description of the adverse events detected across severity and preventability scales.
. . Type of Adverse . Preventability
Gender Age Sector Diagnosis Event Severity (A-I) 126)
Men 58 Commerce Radius fracture Postoperative D 5
Men 29 Construction =~ Hand open wound Postoperative D 2
Women 42 Commerce Neck sprain Medication C 3
Men 56 Industry Ankle fracture Diagnostic delay E 6
Men 43 Industry Vertigo Diagnostic delay C 6
Men 44 Industry Elbow dislocation Postoperative F 4
Men 46 Industry Second degree burn Medication D 2
The duration of sick leave was 34 days (SD 41.6) in men and 25 days (SD 33.4) in
women. The duration of sick leave was very similar in all productive sectors (from
28 days in construction (SD 26.0) to 33 days in commerce and industry (SD 48.4 and
SD 40.8, respectively)). On the other hand, durations varied greatly depending on the
pathology, with 14 days for injury-related conditions (SD 10.6), 17 days of sick leave
for spinal and inflammatory conditions (SD 15.5 and SD 11.1, respectively), 28 days for
contusions/bruises (SD 27.9), and 51 days for fractures/sprains (SD 59.2). When consider-
ing how age, gender, production sector, and pathology affect the type of final decision of
care (cases without sick leave, with sick leave, and referral to the National Health Service),
statistically significant differences were only detected in the various types of pathologies.
Thus, for cases referred to the National Health Service, inflammatory pathology predom-
inates (57%); for cases with sick leave, fractures/sprains (71%) dominate; and for cases
without sick leave, wounds (51%) were the most common (Table 5).
Table 5. Description of the factors of the cases without sick leave, with sick leave, and referred to the
Public Health Service, as well as the average number of days of sick leave.
Mean of
Cases without Cases with Sick Cases Ref‘erred Days of
. to the National d SD
Sick Leave Leave . Sick
Health Service
Leave
Cases % Cases % Cases % Total % p
Gender
Men 52 30% 79 46% 41 24% 172 68.8% 34 41.6
Women 24 31% 42 54% 12 15% 78 31.2% 0-296 25 33.4
Age (range of years)
(19-40) 28 33% 37 44% 20 24% 85 34.0% 6 10.4
(40-49) 27 32% 43 52% 12 15% 82 32.8% 0.350 23 55.3
(49-63) 21 25% 41 49% 21 25% 83 33.2% 17 26.5
Sector *
Agriculture/Fishing 4 22% 9 50% 5 28% 18 7.2% 32 22.5
Commerce 13 39% 14 42% 6 18% 33 13.2% 33 48.4
Construction 4 15% 17 65% 5 19% 26 10.4% 0.263 28 26.0
Industry 16 22% 39 53% 18 25% 73 29.2% 33 40.8
Services 35 36% 42 44% 19 20% 96 38.4% 29 33.1
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Table 5. Cont.
Mean of
Cases without Cases with Sick Cases Refferred Days of
. to the National T SD
Sick Leave Leave . Sick
Health Service
Leave
Pathology
Contusions/Bruises 23 36% 32 50% 9 14% 64 25.6% 28 27.9
Fractures/Sprains 8 20% 29 71% 4 10% 41 16.4% 51 59.2
Spine 7 17% 17 41% 17 41% 41 16.4% 0.001 17 15.5
<0.
Inflammatory 12 34% 17 49% 20 57% 49 19.6% 17 11.1
Wounds 20 51% 19 49% 0 0% 39 15.6% 14 10.6
Others 6 25% 7 29% 3 13% 16 6.4% 56 61.6
TOTAL 76 30% 121 48% 53 21% 250 31

* Four missing values p: p-value Fisher’s exact.

We reviewed the relationship between the variables gender, age, sectors, pathologies,
and final decision with the presence of administrative triggers, clinical triggers, both,
and none. Men showed a higher prevalence than women but were only significantly
different in the group with both triggers (20% vs. 9%). Young individuals have a lower
prevalence of administrative triggers (26% to 43%, clinical triggers (12% to 30%), both
triggers (9% to 22%), and a higher prevalence when the group has no triggers (45% to
72%). No differences (9% to 67%) were observed by productive sectors. By pathologies,
significant differences are shown in all groups with a higher prevalence of administrative
triggers in fractures/sprains (59%), of clinical triggers in fractures/sprains (39%), of both
triggers in fractures/sprains (32%), and of no triggers in contusion/inflammatory/spine
cases. Evaluating the final decision made for cases, administrative triggers were observed
in 74% of cases with sick leave, clinical triggers in 37% of cases with sick leave, and 12% of
those without sick leave. With both triggers, all 41 cases were on sick leave, and no triggers
were observed in 87% of cases without sick leave, in 91% of cases referred to the National
Health Service, and in 22% of cases with sick leave (Table 6).



Safety 2024, 10, 13 9of 15

Table 6. Description of the factors of the cases with administrative triggers, clinical triggers, both triggers, and no triggers.

Administrative Triggers Clinical Triggers Both Triggers No Triggers
Cases Prev IC 95% Prev r Cases Prev IC 95% Prev P Cases Prev 1C 95% Prev P Cases Prev 1C 95% Prev P

Gender 1.000 0.108 0.042 0.785
Men 63 37% (29-44%) 45 26% (20-33%) 34 20% (14-27%) 98 57% (49-64%)

Women 29 37% (26-49%) 13 17% (9-27%) 7 9% (4-18%) 43 55% (43-66%)

Age (range of years) 0.036 0.006 0.073 0.001
(19-40) 2 26% (17-37%) 10 12% (6-21%) 8 9% (4-18%) 61 72% (61-81%)

(40-49) 35 43% (32-54%) 25 30% (21-42%) 15 18% (11-28%) 37 45% (34-57%)
(49-63) 35 42% (31-54%) 23 28% (18-39%) 18 22% (13-32%) 43 52% (41-63%)

Sector * 0.116 0.254 0.143 0.266
Agriculture/Fishing 8 44% (22-69%) 4 22% (6-48%) 3 17% (4-41%) 9 50% (26-74%)

Commerce 10 30% (16-49%) 4 12% (3-28%) 3 9% (2-24%) 22 67% (48-82%)
Construction 15 58% (37-77%) 8 31% (14-52%) 8 31% (14-52%) 11 42% (23-63%)
Industry 29 40% (28-52%) 22 30% (20—-42%) 15 21% (12-32%) 37 51% (39-63%)
Services 30 31% (22-42%) 20 21% (13-30%) 12 13% (7-21%) 58 60% (50-70%)

Pathology 0.032 <0.001 0.008 0.004
Contusions/Bruises 23 36% (24-49%) 6 9% (4-26%) 5 8% (3-17%) 40 63% (50-74%)
Fractures/Sprains 24 59% (42-74%) 16 39% (24-55%) 13 32% (18-48%) 14 34% (20-51%)

Spine 12 29% (16-46%) 5 12% (4-19%) 3 7% (2-20%) 27 66% (49-80%)
Inflammatory 12 24% (13-39%) 9 18% (9-32%) 7 14% (6-27%) 35 71% (32-65%)
Wounds 14 36% (21-53%) 14 36% (21-53%) 9 23% (11-39%) 20 51% (17-43%)
Others 7 44% (20-70%) 8 50% (25-75%) 4 25% (7-52%) 5 31% (41-89%)

Final decision <0.001 <0.001 <0.001 <0.001
Cases without sick leave 1 1% (0-7%) 9 12% (6-21%) 0 0% (0-5%) 66 87% (77-94%)

Cases with sick leave 90 74% (66-82%) 45 37% (29-46%) 41 34% (26-43%) 27 22% (15-31%)

H;?fﬁssgiiefcfd to the Public 1 2% (0-10%) 4 8% (2-18%) 0 0% (0-7%) 48 91% (79-97%)

TOTAL 92 37% (31-43%) 58 23% (18-29%) 41 16% (12-22%) 141 56% (50-63%)

* Four missing values p: p-value Fisher’s exact.
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4. Discussion

The history of adverse event measurement in Occupational Mutual Insurance Com-
panies is relevant. In an attempt to know the most realistic proportion of adverse events
occurring in the institution, a systematic study of adverse events was started in 2019. In a
first study [22], the Outpatient Adverse Event Trigger Tool (OAETT) [28,29] was adapted
to our workplace and was called clinical triggers. Using the most complex clinical records
sample from the clinical records audit [23], the frequency of adverse events observed was
double that detected in the APEAS study [6,7] and higher than adverse events detected
in trauma (11.4%) and orthopedics (4.1%) [30]. In this study [23], the five clinical triggers,
enough to identify adverse events with sufficient accuracy, were determined [24]. A rep-
resentative sample was then taken from each of the segments of patients treated in MC
MUTUAL. This confirmed that the results of the high incidence of adverse events obtained
were normalized, similar to that of the APEAS study [6,7] when considering the different
types of patients treated [25]. Recent studies have focused on patient safety in primary care,
improving the knowledge of the phenomenon at this level of care [31].

In some ways, we can consider administrative triggers as a management tool for the
care process, while clinical triggers have a greater interest in the quality of the care process.
There is a certain degree of usefulness for both fields in both types of triggers.

The comments made in relation to primary care do not encourage us to make a more
exhaustive comparison; the type of pathologies, age, and economic benefits, among the
most important, make specific studies of the occupational sector necessary, as is conducted
in this study.

The sample used in previous studies showed a prevalence of around five adverse
events per 100 clinical records [25], with a clear variability between the subsamples used
(complex 11%, intermediate 2%, and minor 2%). If the same groups are used in the current
study, the strength of the clustering is evident with somewhat lower values of 3% (7%, 0%,
and 1%), although without statistically significant differences (Table 3).

A few years ago, triggers were implemented by the Institute for Healthcare Improve-
ment (IHI) and adapted to the reality of an Occupational Mutual Insurance Company in
terms of morbidity, severity, and organizational culture by MC Mutual. Initially, there were
eleven clinical triggers, and then five, as they reflected with sufficient accuracy the cases
where adverse events were most frequent [22].

At the beginning of our clinical records audit program, biased samples were analyzed
and used to review more complex clinical cases, and therefore, with greater clinical activity
and clinical needs. These clinical records had been selected based on two administrative
criteria (number of visits and days of sick leave), which is why we called them administra-
tive triggers. These limitations, which other samples selected in a segmented manner and
with different representativeness, have been cited for the reader to better understand the
line of advance in the study of adverse events [22-25].

Reviewing the clinical records in-depth made it possible to detect adverse events in
the cases used. Thus, we first used the biased sample, then a biased sample supplemented
by subsamples of clinical records less severe. This work analyzes adverse events in an
Occupational Mutual Insurance Company based on a representative sample of all the
clinical records of the Occupational Mutual Insurance Company.

Figure 1 presents the different areas of the sample of 250 cases concerning administra-
tive triggers and clinical triggers and their various intersections.

In the representative sample of 250 cases, in 154 cases (61.6%), neither administrative
nor clinical triggers were detected; in 89 cases, administrative triggers were detected (35.6%),
and in 59 cases, clinical triggers were detected (23.6%). For 52 cases (20.8%), administrative
and clinical triggers coexist.
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TYPE OF TRIGGER CASES (%) ADVERSE EVENTS (%) | pomrinioreamive rmocers
NO 154 1 Adverse event
0, (0.6%)
TRIGGERS (61.6%)
CLINICAL TRIGGERS 0 Adverse events 59 CLINICAL TRIGGERS
ADMINISTRATIVE T VO —
AND CLINICAL (11.5%)
TRIGGERS
89
ADMINISTRATIVE ADMINISTRATIVE
0 Adverse events
TRIGGERS TRIGGERS

Figure 1. Types of trigger tools (TTs) and adverse events of the sample.

The number of cases with positive clinical triggers and negative administrative trig-
gers is seven clinical records. All of them are from a single visit to the ambulatory care
center. Three cases are without sick leave, two are referred to the Spanish National Health
Service, and two are on sick leave and discharged on the same day. In all these cases, the
positive clinical triggers are of “high-risk medication”, with one case for antibiotic therapy,
five cases for punctual corticotherapy, and one case for treatment with benzodiazepines.

The number of cases with negative clinical triggers and positive administrative triggers
is 37 clinical records. Eleven cases have been referred to the Spanish National Health
Service (four with spine pathology, three contusions/bruises, three inflammatory cases,
and one case in the group of others), and the rest of the twenty-six cases attended have
presented pathologies related to four cases of contusion, two of spine, three in the group of
others, six cases of inflammatory pathology, ten wounds, and one case of fracture.

When considering the presence of adverse events of administrative and clinical trig-
gers, it becomes evident that the overall 2.8% of adverse events in the set of clinical records
depends strongly on the occurrence or not of triggers. Clinical records with positive clinical
triggers have a prevalence five times higher than the total prevalence. Medical records with
administrative triggers are 2.5 times higher than the total prevalence. Thus, clinical triggers
are twice as efficient in the search for adverse events detected in clinical records. The preva-
lence of adverse events in clinical records without clinical triggers, administrative triggers,
or none shows similar prevalence and a quarter of the total prevalence of adverse events.

Regardless of the discussions on the improvements brought about by patient safety
policies at the international level, a study assessed the frequency, preventability, and severity
of patient harm in a random sample of admissions from 11 Massachusetts hospitals in 2018.
There were adverse events detected in almost one in four admissions, and approximately
one-quarter of the events were preventable, which highlights the importance of patient
safety and the need for further improvement [32]. Therefore, these findings suggest that
the patient safety movement has stalled at best. It is clear that finding harm is very costly,
and leadership involvement is key [33]. If quantifying adverse events has already been
developed in traditional systems, such as primary care and hospitals, even for some services
and pathologies, it has not been developed in entities such as ours.
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The pragmatically oriented path of our research used everyday instruments to assess
patient safety and clinical appropriateness, which, in addition to the quality of the records,
broadens the practical application. The availability of the trigger tools allows us to eval-
uate their use as a prospective element of clinical care, following their usefulness in the
retrospective use reflected in this work.

Detection of adverse events has been helpful in the development of projects and
action plans. We have also noted the interest of healthcare professionals in detecting actual
adverse events, encouraging declarations on the Incident-Reporting System platform and a
greater notion of the reality of risk perception.

Current trends in healthcare quality define general global models that must be adapted
to each specific service, center, or sector. Thus, with the sponsorship of the Joint Commission
and the IHI [20], the aim is to lead diverse improvements that close gaps in the quality
of the care provided, work for evidence in our actions, capture areas for improvement,
facilitate the understanding of the process and its socio-cultural fit, make decisions based
on data, seek information tools for blurred areas, be agents of change, disseminate and
sustain improvement, and publish and consolidate its instruments. This is a good guide
for our organization, which is adapted to our specific reality, widely accepted, and used
by professionals, with a detected influence between patient safety culture, adverse event
detection, and policy outcomes [34].

There are differences between primary health care from the National Health Service
and Occupational Mutual Insurance Companies that must be mentioned. Our organization
treats an active working population as a younger population (between 16 and 64 years old)
rather than the general population, and the diseases treated are more related to trauma and
mental repercussions of work activity. Similarities with the health sector are the objectives
of care, health recovery, and autonomy in daily life. This includes the ability to carry out
work activities, as well as good clinical and quality practices, especially those focused on
patient safety.

These findings allow us to enlighten our professionals on the reality of our adverse
events, which we declare a small part of our Incident-Reporting System (around one-
hundredth part) [25]. Despite the limited availability of data in primary healthcare, which
has been repeatedly highlighted [21], local approaches are sufficient to disseminate infor-
mation to the professional community, consolidate action plans, and incorporate root cause
analyses into clinical practice.

We still have a long way to go in organizations like ours in the sense of measuring
adverse events to improve their use as an instrument to generate preventive activities,
as a justification for such preventive policies, and as a possible predictive use in clinical
management (for example, alarms in the electronic medical record) based on a collaborative
project turn on among Occupational Mutual Insurance Companies on the use of clinical
triggers for the detection of adverse events, based on the work in this study.

5. Conclusions

There are no previous publications on the incidence of adverse events in Occupational
Mutual Insurance Companies in Spain. This study shows the existence of 3% of adverse
events. There is a marked difference in this incidence according to administrative criteria,
with three types of patients (complex 7%, intermediate 0%, and simple 1%). Clinical triggers
are applied to appreciate the clinical meaning of this grouping.

The real knowledge of adverse events in these types of organizations, in comparison
with other similar or primary care organizations, is of great interest to the professionals
who work in them and the owners of the organizations (employers and social security) and
their managers.

In mixed organizations and for insurers and healthcare providers, it is common to
have administrative data (and, thus, be able to easily use administrative triggers) and
more necessary to have clinical data (and, thus, incorporate healthcare data and culture).
Anything that can link both data, making them work synergistically, is of great interest to
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these types of organizations. The use of relevant and local information provided by studies
of this type is of great interest to professionals (training specific programs, clinical com-
missions, improvement multidisciplinary groups, updating protocols, etc.). Stakeholders
and managers also have, at their disposal, precise tools for analyzing improvements and
diagnosing problems.

Clinical record auditing systems are useful and effective in obtaining various indicators
and standards for monitoring the healthcare quality system. Their development within the
framework of clinical record models, also oriented to the collective follow-up of our cases,
is a strategy of great value for our organization.

In some ways, local data act as a warning call for clinicians, who are very sensitive to
individual clinical information, and also stakeholders and managers, who are very sensitive
to local information.

The specific characteristics of Occupational Mutual Insurance Companies offer a field
with its own characteristics that must be analyzed and applied to the occupational health
sector, which must follow the patient safety trends that are more general and applied to its
specific reality.

6. Limitations

The study was carried out in an Occupational Mutual Insurance Company in Spain,
which we already know does not reflect the reality of other primary care facilities, nor can
we be sure that it expresses the reality of other Mutual Insurance Companies or that the
results can be transferable, given that there is no literature on the subject. We hope that
the study will be validated in other settings and can be used to increase the knowledge
and culture of patient safety in organizations such as ours. We do not have information on
the cases where patients attended other institutions. A few clinical records did not receive
assistance from our organization, so we do not have information on these cases. Although
the accuracy of our administrative information is very good, the information related to
clinical aspects should improve in coverage and accuracy, even though the diagnoses used
have a high prevalence and degree of management.

Future studies: A collaborative project is underway among Occupational Mutual
Insurance Companies on the use of clinical triggers for the detection of adverse events,
based on the work in this study.
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