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Abstract
Background: Therapy management in patients suffering from mental health disorders is complex and the risks derived from changes or interruptions of 
treatment should not be ignored. Medication reconciliation in psychiatry may reduce medication errors and promote patient safety during transitions 
of care. Objective: To identify the influence of complementary information sources in the construction of the best possible medication history, and to 
ascertain the potential clinical impact of discrepancies identified in a medication reconciliation service. Methods: An observational study was conducted in 
an acute mental hospital unit, with a further validation in an internal medicine unit. Adult patients taking at least one medicine admitted in the unit were 
included. Patients/caregivers were interviewed upon admission and the information gathered was compared with hospital medical and shared electronic 
medical records. Once the best possible medication history was gathered, therapeutic information was reconciled against the prescription on admission to 
identify discrepancies. Potential clinical impact of medication errors was classified using the International Safety Classification. Results: During the study 
period, 148 patients were admitted, 50.7% females, mean age 54.6 years (SD=16.3). Collaboration of a caregiver was a needed in 74% of the interviews. In 
total, 1,147 drugs were considered to obtain patients’ best possible medication history. After reconciliation, 560 clinically sound intentional discrepancies 
were identified and 359 discrepancies required further clarification from prescribers: 84.12% “drug omission”, 5.57% “drug substitution”, 6.96% “dose 
change”, and 3.34% “dosage frequency change”. Potential clinical impact of these medication discrepancies was classified as: 95 mild, 100 moderate, 
and 29 severe medication errors. Conclusion: About 1 in three intentional discrepancies observed in a pharmacists-led medication reconciliation service 
required further clarification from prescribers, being 80% of them unintentional discrepancies. Results highlight the importance of the caregiver as source 
of information for the psychiatric patient, the relevance of analyzing shared electronic health records until 6 months before, and the need to use hospital 
medical records efficiently. Additionally, 29 discrepancies were classified as errors with potentially severe clinical impact. A medication reconciliation 
service is concluded to be feasible and necessary in a mental health unit.
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INTRODUCTION
Medication reconciliation (MR) is an intervention aiming to 
promote the risk reduction during transitions of care, revealing 
as a promising strategy to reduce medication errors and to 
promote of patient safety.1 MR is a systematic process to 
create an accurate list of the patient’s medicines, known as the 
best possible medication history, and to compare it with the 
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medication instituted at each time of transition of care.2,3

In many countries, healthcare institutions should have 
established medication reconciliation policies at patient 
admission.4,5 The Prescribing Observatory for Mental Health 
in the UK, which aims to improve the quality of mental health 
prescribing practice, reported that medication reconciliation 
improves the quality of these inpatient health programs in a 
psychiatric unit.6 

Unfortunately, many psychiatric services do not perform 
a medication reconciliation yet, and medication errors are 
still frequent. Many mental health units fail to recognize 
medication reconciliation as an essential process in medication 
management and patient safety, because MR is considered 
complex and time-consuming.7,8  However, the psychiatric 
patients, due to their frequent transitions between settings, 
are privileged targets of MR.4

Literature recommend that MR should be carried in the first 24 
hours after admission.4 However, admission at psychiatric units 
presents some specificities that may affect the MR process. 
In mentally ill patients, detecting medication errors may be a 
challenge, because the clinical interview commonly used to 
create the best possible medication history, is often difficult 
or even impossible to occur, and the caregiver is needed 
to complete the information about medicines used by the 
patient. Additionally, other factors such as the complexity of 
the therapy due to the psychopathologies associated with the 
diagnosis of other morbidities increase the required duration 
of the interview. 9

To eliminate the stigma of the complexity to perform a 
medication reconciliation in a mental illness service, and 
to highlight the relevance of it, we developed a project to 
implement medication reconciliation upon admission to an 
acute psychiatric unit. As part of a project aiming to implement 
MR in an acute psychiatric unit, the objective of this study was 
to assess the influence of health information technologies to 
obtain the best possible medication history, and evaluate the 
potentially clinical impact of discrepancies identified.

METHODS
A two-stage observational study was conducted comprising a 
main study in an acute psychiatric unit, and a further validation 
in an internal medicine department at the Coimbra University 
Hospital.

Main study

The first stage, the main study, was conducted in an acute care 
unit of the Center for Integrated Responsibility of Psychiatry 
and Mental Health, at the Coimbra University Hospital (CHUC) 
(January 2015 – February 2016). The study was approved 
by the Ethics Committees of Hospital University Center of 
Coimbra (CHUC-008-15) and the University of Coimbra, Faculty 
of Medicine (CE 109/2014). All participants signed informed 
consent before their inclusion in the study.

Patients older than 18 years of age and taking at least one 

medicine at the moment of admission in the unit were invited to 
participate in the study. Exclusion criteria comprised pregnancy, 
or patients unable to communicate by themselves or through 
a caregiver (due to cognitive impairment or language barriers).

A standardized face-to-face interview with the patient was 
conducted by a trained pharmacist, using a data collection 
form, within 72 hours after admission. When it was not 
possible to interview the patient due to serious mental 
impairment or other situations compromising the reliability 
of the information collected, the caregiver was invited. The 
data collected in the interview were: medications currently 
taken, including prescription and non-prescription medicines, 
patient’s medical conditions, allergies, and information about 
previous adverse drug reactions. Hospital medical records 
were used to collect information on the clinical information at 
admission to the mental unit, including admission diagnoses, 
and medicines prescribed at admission, as well as medicines 
identified during the admission process as in use by the patient. 
Patient’s shared electronic health record was online accessed 
to obtain the patient’s medication history from the preceding 
6 months, including duration and dose and frequency. The 
ALERT® - LifeSscience Computing software used at the hospital 
emergency department was also accessed. The agreement 
between the sources of information was evaluated and the best 
possible medication history was obtained using the methods 
of comparison, combination, and confirmation between the 
different sources of information.

Then, the best possible medication history created was 
compared to the medicines prescribed to the patient at 
admission and discrepancies were recorded. Discrepancies 
were classified into clinically justified intentional discrepancies 
and discrepancies that needed clarification by the prescriber. 
After clarification by the prescriber, these discrepancies were 
classified according to their intentionality into unintentional 
discrepancies or undocumented intentional discrepancies.4 
These discrepancies were also classified according to their 
typology: drug omission, drug substitution, drug dose change, 
drug administration route change, and drug dosage frequency 
change.4

Potential degrees of harm, or potential severity, were considered 
according to the Conceptual Framework of the International 
Safety Classification of Sick: none, mild, moderate, severe and 
death.10

Validation study

To compare the specific findings obtained in the psychiatric unit, 
a small validation study in the Internal Medicine department 
at the Coimbra University Hospital (CHUC) was conducted 
between October 2019 – December 2019. The part of the study 
was approved by the Ethics Committees of Hospital University 
Center of Coimbra (CHUC-133-19). All participants signed 
informed consent before their inclusion in the study.

The first 100 patients older than 18 years of age, admitted to 
the internal medicine department were considered for the 
validation study. Patients with communication difficulties not 
accompanied by an acquaintance caregiver, were excluded. All 
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the methods and procedures used in the validation study were 
identical to those used in the main study.

RESULTS
Main study

In the main study at the psychiatric unit, 148 patients were 
admitted to the acute mental health unit, coming from 
different stages of transitions: 135 (91%) came from the 
psychiatric emergency service, 10 (7%) from the outpatient 
consultation, 2 (1.4%) from in-hospital transition, and 1 (0.7%) 
from the appointment, when there was no availability of beds. 
With a mean age of 54.6 years (SD=16.3), 75 (50.7%) were 
females. The most prevalent conditions among these patients 
were affective mood disorders (59 patients - 39.9%), followed 
by organic psychopathologies, including symptomatic mental 
disorders (42 patients - 28.4%). The presence of a caregiver 
was required to perform the interview in 109 (74%) of the 
interviews.

In total, 1,147 drugs were considered to obtain the best 
possible medication histories of included patients, but 77 drugs 
from interviews with patients/caregivers were excluded due to 
inconsistencies with other sources of information (Figure 1). 
Cardiovascular system drugs (13.9%) stood out, namely cardiac 
therapy, antihypertensives, diuretics, vasoprotectors, beta-
blockers, calcium channel blockers, drugs that act on the renin-
angiotensin system, and drugs with lipid-lowering properties.  
Followed by drugs of the alimentary tract and metabolism 
(10.6%), such as antacids and drugs for peptic ulcer and 
flatulence, as well as drugs used in diabetes; drugs acting on 
blood and hematopoietic organs (4.2%), such as antithrombotic 
and antiemetic preparations. Respiratory system drugs (1.75%) 
were also reported, namely used in airway obstruction; drugs 
for use in the sense organs (1.4%), such as ophthalmic products 
and general anti-infective for systemic use (1.0%), such as 
antibacterials and antivirals for systemic use.

When reconciling the best possible medication history with 
prescription list at admission, 560 clinically justified intentional 
discrepancies were identified and 359 discrepancies were 

sent to the prescriber for justification of the intentionality. 
Regarding the typology of the discrepancies: 302 (84.12%) 
“drug omission”, 20 (5.57%) “drug substitution”, 25 (6.96%) 
“drug dose change”, 12 (3.34%) “drug dosage frequency 
change”. There were no “drug administration route change” 
discrepancies. The distribution of these discrepancies between 
unintentional discrepancies and undocumented intentional 
discrepancies is presented in Figure 2.

The severity analysis of the discrepancies revealed that, from 
the 302 drug omissions, six could not be evaluated due to 
incomplete information, 75 were mild, 80 moderate, 18 severe 
while 123 were classified as with no consequences. From the 
20 drug substitution discrepancies 6 were mild, 11 moderate, 
and 3 severe. Among the 25 drug dose change discrepancies, 
12 were mild, 7 moderate and 6 severe. Finally, from the 12 
drug dosage frequency change discrepancies 2 were mild, 2 
moderate, 2 severe and 6 considered as no relevant. Table 1 
presents the potentially severe medication errors identified.

Figure 1. Venn diagram with the contribution of different data sources 
for the construction of the best possible medication history.

Table 1. Potentially severe medication errors according to the Anatomical 
Therapeutic Chemical classification (ATC 1 and 2)

ATC 1
code

ATC 2
code

(n) Potentially severe medication errors

A A10

5 Drug omission in diabetes mellitus

2 Drug substitution in diabetes mellitus

4 Drug dose change in diabetes mellitus

B B01
2 Drug omission - antithrombotic  drug

1 Drug dosage frequency change – antithrombotic 
drug

C

C01
1 Drug omission in cardiac therapy

2 Drug dose change in cardiac therapy

C03 1 Drug omission – diuretic drug

C07 1 Drug dosage frequency change – beta blocker

C09
2 Drug omission – renin-angiotensin system

1 Drug substitution – renin-angiotensin system

J J01 7 Drug omission – antibacterial drug for systemic use

Total 29

Validation study

The 100 patients included in the validation study (33 women) 
have 77.0 years of age (SD 13.7) with 80 patients over 65 years. 
These patients had a mean of 7.7 (SD 3.0) medicines prescribed 
in ambulatory care and suffered 7.8 (SD 2.5) medical conditions.

After the reconciliation process, 791 discrepancies were 
identified, with 757 (95.7%) classified as intentional 
discrepancies. Among the 34 (4.3% of the total) unintentional 
discrepancies identified, 26 (76.5%) were “drug omissions”.

When applying the Conceptual Framework of the International 
Safety Classification of Sick, 4 (11.7%) were considered as 
potentially serious.

DISCUSSION
This study focused on the process of MR at admission of 
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a psychiatric unit. The contribution of different sources of 
information to obtain the best possible medication history was 
analyzed, demonstrating the importance of the caregiver as a 
source of information to the psychiatric patient, the relevance 
of analyzing shared electronic health records in the 6 months 
preceding hospital admission, and the need to use the electronic 
medical record efficiently. The classification of discrepancies 
between the patient’s best possible medication history and 
the prescription at admission revealed that about one in three 
discrepancies required clarification by the prescriber and, of 
these, about one in five were intentional but undocumented. 
The rest were unintentional discrepancies, mainly drug 
omissions. The analysis of potential clinical impact of these 
discrepancies found 29 potentially severe discrepancies. 

Conducting interviews requires the use of skills such as intensive 
listening, careful planning, and preparation for data collection.11 

Lertxundi et al. described that clinical experience suggests 
that patients with mental conditions difficult medication error 
identification, because clinical interviews are difficult or even 
impossible in these patients.9 This is coincident with the fact 
that 74% patients in our study needed the caregiver as a source 

of information. 

Our study combined health information technologies with 
the clinical interview, increasing efficiency in obtaining the 
best possible medication history. When analyzing the general 
contribution of the various sources of information, the hospital 
medical record presented the smallest contribution, with 
only 56% drugs (649/1147). According to Joon et al.,12 several 
drawbacks were found that may justify the fact that the 
electronic medical record presents a lower number of drugs as 
a source of information: inaccurate and incomplete histories, 
which delayed the assessment and treatment of patients. From 
these 649 drugs, only 199 (31%) corresponded to drugs used 
in acute and chronic situations prescribed by other specialists. 
Several authors suggested different timeframes for collecting 
medication information from sources supported by health 
information technology. Our previous work revealed that 
electronic health records represent the most comprehensive 
source of information to create the patient’s best possible 
medication history, with the most efficient data retrieval 
process considering a 6-month retrospective analysis. 3

Figure 2. Distribution of the discrepancies found in the study.
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The results we obtained about intentionality (19% 
undocumented intentional discrepancies) differ from other 
studies, such as 41% undocumented intentional discrepancies 
found by Cornish et al.,13 49% found by Poornima et al.,14 or 
38% undocumented intentional discrepancies described by 
Graabæk et al.15 These differences may be associated to the 
characteristics of the clinical service chosen, the types of 
drugs used by the patients included in the sample, and the 
characteristics of the study.16 In any case, the existence of a 
significant number of undocumented intentional discrepancies 
indicates that the pharmacist, when performing reconciliation 
during admission, should never allow an undocumented 
intentional discrepancy identified during hospital admission to 
go unclarified, to prevent future medication errors.4

Our study found an important amount of unintentional 
discrepancies classified as drug omissions. According to 
Mekonnen et al. systematic review, unintentional drug omission 
discrepancies are the most common medication discrepancies 
found.17 Another systematic review on predicting factors for 
unintentional discrepancies found that unintentional drug 
omission discrepancies appear in several studies as the 
most frequent medication discrepancies.18 Finally, 29 severe 
omissions, substitutions, dose changes, and dosage frequency 
changes of drugs used in the treatment of other comorbidities 
were found. Our study also found an important number of 
severe omissions. This may reflect a major focus of psychiatrists 
on mental conditions, paying less attention to other patient 
comorbidities. 9,19 The results of the validation study reinforced 
the specific characteristics of the acute psychiatric unit, where 

the probability to identify unintentional discrepancies is much 
higher, with a substantially higher presence of drug omissions.

Limitations

Our study included patients admitted to an acute mental 
hospital unit. We cannot ensure that the results are similar to 
those that could be obtained with patients with other medical 
conditions or recruited in different hospital units in Portugal.

CONCLUSIONS
This study revealed that performing medication reconciliation 
in an acute psychiatric unit is feasible and can be helpful to 
identify medication errors and to promote patient safety during 
the transition of care. 
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