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Abstract
Objective: To determine the number and type of errors found in the record of drug-
related problems in the SINEA database, an electronic system for voluntary reporting
of adverse events in healthcare, in order to quantify the differences between the raw
and refined databases, suggest improvements, and determine the need for refining said
databases.
Methods: A Pharmacist reviewed the database and refined the adverse events reported
from January to August, 2014, considering the “describe _what_happened” field as the
gold standard. ere was a comparison of the rates of medication errors, both potential
and real, adverse reactions, impact on the patient, impact on healthcare, and medications
more frequently involved in the raw and refined databases. Agreement was calculated
through Cohen’s Kappa Coefficient.
Results: 364 adverse events were reported: 66.7% were medication errors, 2.7% adverse
reactions to the medication (2 were wrongly classified as both, showing a total percentage
>100%) and 31% were other events. Aer refinement, the percentages were 69.5%, 5.8%
and 24.7%, respectively (κ=0.85; CI95% (0.80 -0.90)). Before refinement, 73.6% of
medication errors were considered potential vs. 82.3% aer refinement (κ=0.65; CI95%
(0.54-0.76)). e medication most frequently involved was trastuzumab (20.9%). e
“molecule” field was blank in 133 entries. A mean of 1.8±1.9 errors per entry were
detected.
Conclusions: Although agreement is good, the refinement process cannot be avoided,
as it provides valuable information to improve pharmacotherapy. Data quality could be
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improved by reducing the number of type-in text fields, using drop-down lists, and by
increasing the training of the reporters.
KEYWORDS: Adverse event reporting system++ Drug-related problems++ Quality
++ Medication error++ Patient safety.

Resumen
Objetivo: Determinar el número y tipo de errores en los registros de problemas
relacionados con los medicamentos encontrados en la base de datos de SINEA, sistema
electrónico de notificación voluntaria de eventos adversos de la asistencia sanitaria, para
cuantificar las diferencias entre las bases de datos bruta y refinada, proponer mejoras y
establecer la necesidad de depuración.
Métodos: Un farmacéutico revisó la base de datos y depuró los eventos adversos
notificados de enero a agosto de 2014, considerando el campo “describa_lo_que_
pasó” como gold standard. Se compararon los porcentajes de errores de medicación,
tanto potenciales como reales, reacciones adversas, efecto en el paciente, impacto en la
asistencia y medicamentos implicados más frecuentemente en las bases de datos bruta y
depurada. Se calculó la concordancia con el coeficiente kappa (κ) de Cohen.
Resultados: Se notificaron 364 eventos adversos, 66,7% errores de medicación, 2,7%
reacciones adversas al medicamento (2 clasificados erróneamente en ambas clases
arrojando un porcentaje total>100%) y 31% de otros eventos. Tras la depuración,
los porcentajes respectivamente fueron 69,5%, 5,8% y 24,7% (κ=0,85; CI95%
(0,80-0,90)). Antes de la depuración, el 73,6% de los errores de medicación se
consideraron potenciales versus 82,3% tras la depuración (κ=0,65; CI95% (0,54-0,76)).
El medicamento implicado más frecuentemente fue trastuzumab (20,9%). El campo
“principio_activo” estaba vacío en 133 registros. Se detectó una media de 1,8±1,9 errores
por registro.
Conclusiones: Aunque la concordancia es buena, no puede evitarse la depuración, que
proporciona información valiosa para mejorar la farmacoterapia. Reducir los campos de
texto libre, utilizar listas desplegables y aumentar la formación de los notificadores podría
incrementar la calidad de los datos.
PALABRAS CLAVE: Sistema de notificación de eventos adversos, Problemas
relacionados con los medicamentos, Calidad, Error de medicación, Seguridad del
paciente.

Introduction

Patient safety is an essential objective in healthcare, and voluntary
reporting systems for medication errors can help to avoid their
recurrence. But regardless of the system advantages, it is necessary to
conduct a data refining task.

is article analyzes the errors reported in a database (DB) and
the differences between the raw and refined databases, suggesting
improvements that can be useful for the scientific community, and
particularly for the quality of healthcare offered by health centres.

e National ENEAS Study for healthcare-related adverse events
(AEs)1 confirmed that 37.4% of the events found were associated with
medications, and 42.8% of them were avoidable.

Reporting systems represent a key strategy to learn from errors and
prevent their recurrence2. ose focused to the improvement of safety
are voluntary3, mostly focused on incidents or errors causing minimal
damage, that allow to conduct a Root Cause Analysis and build up a
real caseload of quasi-errors or incidents, in order to identify the system
weaknesses and train professionals on the knowledge collected from
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multiple cases4, thus helping to improve the most critical points in the
structures process.

e limitations attributed to these systems 5,6 are essentially an
underestimation of prevalence (in fact, they are not useful for
its determination), and varied reporting biases; but limitations or
reservations regarding the quality of report data are not typically included.
A comprehensive report on the systems for reporting adverse events
throughout the world (“Sistemas de registro y notificación de incidentes y
eventos adversos”) by the Spanish Ministry of Health7 makes no reference
to this specific matter within its 149 pages. In 2009, our hospital set up
the SINEA system8,9 for voluntary AE report in healthcare; this system
was subsequently adopted by all the health departments in the Conselleria
de Sanitat of the Valencian Community. SINEA is an electronic system
that can be accessed by all the health department professionals through
the intranet. It has received institutional support, by the inclusion of
the report in SINEA within the 2014 management agreements for all
departments10.

SINEA has been designed for direct on-line capture. is eliminates a
previous data record, and prevents the lack of correspondence between
the paper format, which will cease to exist, and the electronic record.
ere is plenty of research about the design of applications to improve
results in terms of record errors and to facilitate data processing11,12,
though these rarely deal with healthcare databases, and particularly
databases for recording drug-related problems (DRPs)13. Despite its
advantages vs. deferred capture, information consistency cannot be
ensured, and therefore this does not guarantee record quality per se.
Refining14 is defined as the process to be conducted aer data capture, in
order to detect and correct any errors contained; it is considered essential
if data have been entered with soware that has no process implemented
for protection, or this is incomplete15.

In this scenario, we raise the matter of the validity of data contained in
SINEA regarding medication errors (MEs) and adverse reactions to drugs
(ADRs).

e objective of this study is to determine the number and type of
errors contained in the SINEA database, with the aim to suggest potential
improvements in the form of protections in the capture process in order
to reduce them, to confirm the differences in the results obtained based
on the raw and the refined databases, because if these were not significant,
the refining process, which is long and complex, could be avoided; and
finally, to consider the need for extending the training for reporters, based
on the analysis of the results.

Methods

An EXCEL file was prepared with the AEs reported in the department
between January, 1st and August, 30th, 2014. e SINEA database
has 212 fields; 121 associated with drug-related AEs were analyzed,
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and 49 were refined, as they were considered relevant for this study:
those regarding hospital unit, event classification, date, coding for the
description/s of the event, impact on patient and healthcare, molecule,
and medication involved. Ten of these fields were considered key
elements for joint analysis: who discovered the error, professional
category of the person involved and the reporter, what happened and
where, brand name, molecule, hospital unit, description of the error, and
causes.

All records were manually reviewed in order to determine
the consistency between what appeared in the free-text field
“describe_what_happened”, which was considered the gold standard, and
the classification as adverse reaction or medication error. Once correctly
coded, the entries for ADRs and MEs were analyzed separately. e study
variables were refined, detecting any incidences caused by inconsistencies
and unknown values through logical analysis. us, it was confirmed
that the entry date was not previous to the event or incident date, and
that these two were not previous to December, 2013 or aer August,
2014. It was confirmed that errors classified as potential were associated
with “no impact on healthcare” and “no harm for patient”, and the
opposite in the case of ADRs. e majority of variables required manual
refining, because valuable information was included in free-text fields. A
Pharmacist specialized in DRPs and reporting systems was responsible
for correcting any incidences detected by entering the correct value in all
cases where possible, and assigning an unknown value when this was not
possible; and finally, a descriptive statistics was prepared for the errors
detected aer refining and the unknown values in the final data. No
probabilistic controls were applied.

A comparison of the values obtained from the analysis of the raw and
the refined databases was made, for the following variables: percentage
of MEs, percentage of potential and real MEs, and percentage of ADRs,
distribution of impact on patients, distribution of impact on healthcare
and drugs more frequently involved.

e Cohen’s kappa agreement index was calculated between the
reported and refined16, data for the classification of AEs (ADR, ME, or
event not associated with medication), and for the type of ME (potential
ot real).

Results

During the eight months of the study, 364 AEs were reported, with
a 31.3% index of non-completion in some of the 10 fields considered
essential. During the refining process, 552 changes were made in the 275
records of drug-related events (the mean errors per record was 2.01 SD
2.11). e 21 adverse reaction records contained more errors (mean 4.57
SD 2.82) than the 254 records for medication errors (mean 1.80 SD 1.90).

241 AEs were classified as MEs (1 was re-classified as ADR), 8 as ADRs,
and 2 as both, which were re-classified as MEs because they were allergic
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reactions caused by the administration of medications with documented
allergy.

Among those 113 AEs not identified as DRPs, 12 ADRs and 12 MEs
were found during the refining process.

Aer refining the 364 AEs, 254 MEs were found (69.8%), as well as
21 ADRs (5.8%) and 89 events not associated with medications (24.4%).
e raw database would have provided the following percentages:
66.7%, 2.7% and 31.0% respectively. Given that two events had been
simultaneously and wrongly classified into two categories, the total
percentage exceeds 100%.

All reporting dates are correct, because they are automatically entered
by the system. e hour when the event occurred cannot be analyzed,
because 92.5% were recorded as occurred at 9 a.m., and there are no clues
in order to rectify this piece of data.

e calculation of the Kappa coefficient for classification into type of
AE is shown in Table 1.

Table 1
Calculation of Cohen’s Kappa Coefficient for total AE classification.

DB: database; ADR: adverse reaction to drug; ME: medication error; OTHERS: adverse events not
associated with medications. Number of coincidences observed: 337 (92.58% of the observations). Number

of coincidences expected by hazard: 196.4 (53.95% of the observations). Kappa = 0.839 SD for kappa =
0.028 95% Confidence Interval: 0.784-0.894 e agreement obtained can be considered VERY GOOD.

Medication errors
73.6% of errors were potential, 82.3% in the raw database due to poor

coding in 32 cases (12.6%). e calculation of the Kappa coefficient
appears in Table 2.

Table 2
Calculation of Cohen’s Kappa coefficient for the classification of potential and real medication errors.

DB. Database; pme: potential medication errors; rme: real medication errors. Number of coincidences observed: 223
(87.80% of the observations). Number of coincidences expected by hazard: 164.3 (64.69% of the observations). Kappa =
0.654 SD for kappa = 0.056 95% Confidence Interval: 0.544-0.764 e agreement obtained can be considered GOOD.

In the 254 MEs reported, 76 records (30.0%) were found to contain
errors in the fields Date of the Event or Incident, 41 errors due to entering
non-valid dates, and another 35 errors due to discrepancies between the
date of the event and the incident.
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e distribution of the effect on the patient and impact on healthcare
are shown in Table 3, according to the categories pre-defined in SINEA.
ere are no elements that will allow to refine them.

Table 3
Impact of the medication error on patient and healthcare.

In 133 ME cases, the molecule was not reported, or the brand name was
recorded instead, which made impossible a direct analysis of those drugs
involved with higher frequency. Likewise, it was not possible to conduct
a direct analysis of MEs according to the member of staff who discovered
them, or the category of the professional involved, because these were
free-text fields, which provided non-homogeneous data. In the refined
database, trastuzumab was the drug most frequently involved in errors
(20.9%), which were always potential. Once re-coded, the Pharmacist
discovered 67.3% of all errors reported, followed by the nurse (19.3%).

e frequency of the different types of error identified appear in Table
4, for Total Errors and Real Errors. Refinement reduced the percentage
of errors classified as “others”, due to re-classification into types of error
already defined. Said table shows the total number of errors detected,
which is superior to the number of entries classified as ME, because each
record can contain more than one error.
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Table 4
Types of total and real errors reported from the raw and refined database.

e total number of errors is higher than the number of entries, because each entry can contain more than one error.

ADR
e dates for ADR reports were correct in 100% of cases. ese were

discovered in 61.9% of cases by the Primary Care Physician, followed
by the staff at the Home Hospitalization Unit, with 9.5% of cases. In
the unrefined database, 11 inconsistencies (52.4%) were found in terms
of impact on healthcare, and 13 (61.9%) in the reported effect of the
ADRs. All of them were re-codified according to the damage described in
the field “describe_what_happened”. From this same field, 16 of the 21
medications causing the ADR were retrieved. e other 5 did not appear
in any field in the original database.

Types of ADR were completely codified in 14 cases (66.7%), but were
incomplete in the rest (Table 5).
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Table 5
Types of adverse reactions reported.

Discussion

e number of reports in SINEA was limited until 2014. e inclusion
of a minimum objective of reports per hospital unit in management
agreements has allowed to have a significant number (364 in the first
8 months, object of this study). e AEs associated with the use of a
medication can be approached from an individual perspective17, or from
a collective point of view allowing the identification of the risk factors
and characteristics associated with them in a group of patients. is study
was aligned in the second group1, though SINEA also allows a team of
reviewers, who receive an alert e-mail for every new report, to trace in real
time the report of sentinel events individually (the only analysis that was
possible in previous years, due to the low number of reports).

e proportion found in this study of blank fields among those
considered key is slightly superior (31.3%) to the one described by
pharmacovigilance centres18; however, a major part of the information
was retrieved during the process of retrieval for free-text fields.
Pharmacovigilance centres have wide experience in the validation of data
obtained through spontaneous report of adverse events. Between 20 and
25%18 of all Yellow Cards require some additional information, which
is generally collected by phone. is refinement, however, is conducted
before entering data on the database.

In a voluntary Adverse Event Reporting System that can be assessed
locally, without any specific provision for refinement, it is important to be
aware of the quality of raw data, and to implement measures to minimize
the need for manual refinement. In this case, data quality was apparently
poor, with deviations of almost 114% in some variables, such as the
percentage of adverse reactions identified before and aer refinement.
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Given the reduced number of ADRs, these deviations might not be
showing the real quality of data.

Kappa Coefficient was originally proposed by Cohen (1960) for cases
with two evaluators or two methods. is agreement measure has been
designed for nominal classifications, where there is no ranking order
between the different categories; therefore, it is adequate for this study19.
Landis and Koch20 proposed some margins to assess the level of agreement
based on the Kappa Coefficient; in this way, values between 0.4 and 0.6
indicate a Moderate Level of Agreement, between 0.6 and 0.8 represent
a Good Level of Agreement, and between 0.8 and 1, a Very Good Level
of Agreement.

According to these margins, the agreement obtained in the
classification of the event as ADR, ME, or event not associated with
medications, was Very Good (kappa = 0.85 CI 95% 0.79-0.90), regardless
of the striking underestimation of ADRs reported (2.7%) vs. real ones
(5.8%). It was evident that there was a difficulty to differentiate ADRs
from other events. e simultaneous classification of two events as
ADR and ME allowed to draw two conclusions: the database should
be modified so that these two categories were mutually exclusive, and
it is necessary to train professionals in terms of event classification:
an anaphylactic reaction to a medication can be considered an adverse
reaction, if there are no data available to prevent it, but it will become
a medication error if there is previous information available about a
declared allergy, and this has been overlooked during the process of
prescription, validation, and/or administration. In the case of ADRs,
by their own definition, all of them should affect the patient, and all
patients will suffer a damage to a higher or lower extent, which should
have an impact on healthcare. is issue also requires some training
reinforcement, because there was a >50% of inconsistencies in both items.
e classification of an event as ADR is relevant, because only in these
cases, SINEA will offer at the end of the reporting process the option
to complete the Yellow Card to be sent to Pharmacovigilance Centres.
Better training is also required in order to differentiate between real
and potential MEs. In this case, there was a Moderate-Good agreement
(kappa 0.65 CI 95% 0.54-0.76).

Refinement is a costly process, performed essentially through the
free-text field “describe_what_happened”, which however allows to
have plenty of quality data in order to make improvements in the
pharmacotherapeutical process. Regardless of the agreement values
obtained in the primary variables (type of adverse event and type of
error), the tedious process of refinement cannot be skipped. If this
was not conducted, for example, the ability to analyze the molecules
most frequently involved would be lost, because this field was blank or
contained errors in 133 cases (48.5%). Refinement allows to learn very
important data, such as the fact that the highest number of errors reported
involves the prescription of trastuzumab, and therefore to investigate the
causes for this. is error is due to the fact that electronic prescription
does not allow to program automatically different doses in different
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cycles, which requires manual modification. Structured mechanisms of
prescription have been recommended for trastuzumab and other drugs
that also require a loading dose in the first cycle (cetuximab), in order
to minimize the risk of error, and alerts have been implemented in the
second cycle, warning about the need for dose reduction. e emergence
of new errors due to the implementation of new technologies has been
described21, and those associated with electronic prescription22,23 are the
cause for around 60% of these24. ere are many incidents and alerts in
literature about the likelihood of error due to the confusion between
trastuzumab and adotrastuzumab emtansine25, but no errors have been
found regarding dosing errors due to the persistence of loading doses. It
has been demonstrated26 that the variables with the highest impact on the
acceptance of a voluntary reporting system are ease of use and the ability
to draw conclusions that allow to learn; and this case is a good example
of the latter. On the other hand, the great number of errors associated
with cytostatics is due to the fact that, during the process of prescription
validation, the Pharmacist in charge of this process will report all errors
found, while reporting is less comprehensive in other settings. As already
mentioned5, voluntary reporting systems are not useful to determine
prevalence, precisely due to the occurrence of these reporting biases.

e errors detected in date entries can be rectified through re-coding,
following a logical sequence; but it would be preferable to change free-
text fields by data fields with an incorporated logical control (the date
of the event cannot be posterior to the date of the report, for example).
ere was a statement of the importance of training on the convenience
on reporting the exact hour of the event, in order to analyze the density
of events per work shis. Likewise, the use of a drop-down list to classify
the member of staff involved and who discovered the error appeared as a
measure easy to implement, with high impact on the ease of analysis.

As a conclusion, it could be noted that for the time being, database
refinement before its analysis seems to be unavoidable, and it would be
convenient to set up some training practice sessions for reporters, as
well as to introduce logical controls in the fields for event classification,
date, and impact_on_patient in the case of ADRs, and to convert into
drop-down fields with closed options the fields for who_discovered,
professional_category and molecule; however, this latter process would
have its difficulties, and its feasibility should be assessed.
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