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ABSTRACT 

Medication reconciliation is priority in safety. Be- 
tween 54% and 67% of hospitalized patients have at 
least one unintended discrepancies (UDs) between phar- 
macological treatment of a hospital inpatient and 
treatment that they were previously taking at home. 
Quasi-experimental pre-post study performed. The 
objective is to assess the impact of an intervention 
aimed at decreasing UDs between medication prescrib- 
ed on admission and patient’s regular treatment. Pa- 
tients who were hospitalised for more than 24 hours 
and were undergoing treatment prior to admission 
which involved taking three or more medicines were 
included. The number of patients included was 331 
and 3781 medicines were reconciled. The incidence of 
UDs decreased significantly from 7.24% to 4.18%. 
Omission was the most common UD, with a significant 
decrease from 5.8% to 3.4%. Respect to clinical im- 
pact, we observed that error type C (error reached 
patient without causing harm) predominates, how- 
ever, experienced a statistically significant decrease 
from 5.3% to 2.4%. 
 
Keywords: Medication Reconciliation; Admission;  
Unintended Discrepancies 

1. INTRODUCTION 

Nowadays it is very common to find differences between 
the pharmacological treatment of a hospital inpatient and 
the treatment that they were previously taking at home, 
as a result of which any difference found is defined as a 

discrepancy. The large majority of these discrepancies 
are accounted for changes in the clinical condition of the 
patient. However, more than half of hospital inpatients 
have at least one unintended discrepancy (UD). Any UD 
is considered to be medication error. Furthermore, half of 
all of these have sufficient potential to cause harm [1]. 
As is to be expected, polymedicated patients are pre- 
cisely those who are most vulnerable, not only because 
the probability of being the victim of an error in their 
medication becomes greater as the number of drugs 
taken increases, but also because these patients are, for 
the most part, older people with multiple pathologies 
and/or chronic patients who need to be admitted to hos- 
pital more frequently [2]. 

Transitions between different levels of care have been 
identified as high-risk points for medication errors oc- 
curring. Establishments which are affected the most are 
those which do not have a dedicated person in charge of 
the reconciliation process and/or which lack IT applica- 
tions that communicate between the different levels of 
care [3]. 

Medication reconciliation is understood as the formal 
process by which the complete and exact list of a pa- 
tient’s prior medication is assessed together with their 
pharmacotherapeutic prescription following a care tran- 
sition [2,4]. 

The majority of international agencies which are at the 
forefront of patient safety consider the implementation of 
medication reconciliation programmes in hospitals as a 
priority in their guidelines [5-7]. 

In spite of the importance of the subject, medication 
reconciliation today remains a significant challenge. 
Through an appropriate reconciliation programme, around 
80% of errors relating to medication and the potential *Corresponding author. 
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harm caused by these could be reduced [8,9]. This would 
also provide an opportunity to reassess regular treatment 
when the medical condition of a patient changes. In turn, 
medication reconciliation on admission makes it easier 
for the patient’s basic treatment to be taken into account 
on discharge [10]. 

The objective of this study is to assess the impact of an 
intervention aimed at decreasing UDs between medica- 
tion prescribed on admission to hospital and a patient’s 
regular treatment. 

2. METHODOLOGY 

2.1. Design 

A quasi-experimental pre-post study with no equivalent 
control group performed from June 2009 through May 
2010 (3-month first phase, 6-month intervention, and 3- 
month second phase). We selected two inpatient depart- 
ments: a general surgery department (GS) and an internal 
medicine department (IM). 

We designed a data-gathering sheet with variables re- 
lating to the patient’s clinical details, drug history, medi- 
cation prescribed and discrepancies detected. At the First 
Phase of the Study, the nursing staffs interviewed inpa- 
tients (asked about their medical history). Then, the phar- 
macists examined the prescription issued by the staff 
doctor at the time of admission (IM) or after surgery 
(GS). They compared those prescriptions, with those re- 
corded in the interview. The data-gathering sheet was us- 
ed to record the prescription at the time of admission, the 
discrepancies detected, and the severity of those dis- 
crepancies. At the Second Phase, we designed and AP- 
LICON reconciliation tool. With this tool, doctors who 
are prescribing medicines have access to details of all the 
medicines that the patient was taking prior to admission. 
At the last Phase of the Study the same interview tech- 
nique was used, except patients’ routine medication data 
was recorded using the computer reconciliation tool. Phar- 
macist’s Assessment was carried out using the computer 
programme too.  

The research team was made up of: specialist doctors 
in preventative medicine, pharmacists, nurses and an in- 
patient unit medical coordinator. 

2.2. Setting and Population 

The Gregorio Marañón Hospital (HGUGM) is a public 
hospital in Madrid (Spain). It is classified as a third-level 
hospital, with 1500 beds and 7000 professionals who 
provide healthcare to 450,000 people. 

In order to carry out this study, two hospital inpatient 
units were chosen which were representative of the type 
of patients who use the hospital: a general surgery (GS) 
unit and an internal medicine (IM) unit. In both units, pa- 
tients were included who were hospitalised for more than 

24 hours and who were undergoing treatment prior to 
admission which involved taking three or more medicines. 
Patients excluded were those who were unable to com- 
municate for themselves and who had no carer, those 
who were transferred from another medical department 
and those being cared for by another hospital inpatient 
unit. This study was approved by the Ethics Review Board 
of the Gregorio Marañón Hospital. 

2.3. Statistical Methods 

The main outcome for the results was the cumulative in- 
cidence (I) of unintended discrepancies (UD), defined as 
the total number of UDs over the total drugs prescribed 
expressed as a percentage. The second principal outcome 
was the proportion of patients with at least one UD.  

Associations between the variables were tested with 
Chi-square test, Fisher’s exact test, Student’s T test and 
the Mann-Whitney U test regarded as significant when 
the p value was less than 0.05. Data were analysed with 
SPSS version 18.0. 

2.4. Discrepancy Measurement System 

Stage I: Before the Intervention 
On a daily basis, the nursing staff, undertook interview- 
ing of all patients who were being admitted to the unit, 
and had given the inform consent to participate in the 
study. The variables collected were grouped into person- 
al information about the patient, pathological history, us- 
ual medication, treatment adherence checks, type of ad- 
mission and time of interview. 

The pharmacists also evaluated the first prescription 
written by the doctor. In this stage, the doctors who were 
responsible for the patients were not aware of the true 
objective of this study. The pharmacists went through 
this prescription comparing it drug by drug to the medi- 
cations recorded during the nursing interview. The dis- 
crepancies detected were classified according to the sys- 
tem described by Delgado Sánchez [2]. If a UD was de- 
tected, the pharmacist suggested a change to the doctor 
responsible. The medical impact of the discrepancies was 
assessed by consensus between the pharmacist and the 
head of the unit, based on a standardised classification 
[11]. 

2.5. The Intervention 

Clinical Sessions: Staff was shown the results concerning 
discrepancies, and concerning the usefulness of a medi- 
cation reconciliation tool.  

Medication reconciliation tool (APLICON): an IT ap- 
plication was designed which included all of a patient’s 
usual medication in connection with the electronic pre- 
scription programme. This allowed doctors to make a re- 
commendation for each individual drug: whether to con- 
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tinue with it, stop altogether, stop temporarily or change 
to a different treatment [12]. 

Stage II: After the Intervention 
In order to evaluate and classify discrepancies and their 
medical impact, the same method was followed as for the 
previous stage, except that the IT tool was used. 

3. RESULTS 

481 patients were interviewed during the two stages of 
the study. The total number of patients included was 331 
(68.8%). The main reason for exclusion was less than 3 
medicines being taken as part of the patient’s normal 
treatment. Table 1 describes the characteristics of the 
study population. In the comparative analysis of the po- 
pulation before and after the intervention, no statistically 
significant differences were found with respect to aver- 
age age, gender, comorbidity or toxic habits. However, 
in measuring the post-intervention group, a greater signi- 
ficant proportion of patients over the age of 65 was ob- 
served (75%) than in the group of patients in stage I 
(66%). 

With respect to drugs, a total of 3781 medicines were 
reconciled. The median number of drugs per patient in 
the first stage was 10 medicines compared to 12 medicin- 
es in the second stage. A higher significant proportion of 
patients taking more than 10 drugs were observed in stage 
II (75.8%) than in stage I (63.2%).  

Following the intervention, the incidence of UDs with 
respect to the total number of drugs decreased signifi- 
cantly from 7.24% to 4.18% (Table 2). The distribution 
according to type of discrepancy can be seen in Table 3. 
Omission is the most common UD, with a significant 
decrease from 5.8% before the intervention to 3.4% af- 
terwards. 
 
Table 1. Characteristic of the study population. 

 Stage 1 N = 174 Stage 2 N = 154

Median age (years) 74 75 

Gender (Male) 53.4% 51% 

HTN (52.9%) HTN (65%) 
Most common comorbidities 

DLP (32.8%) DLP (35%) 

Day of admission (Working day) 82.1% 84.1% 

Type of admission (Emergency) 59.2% 52.9% 

Median drugs per patient* 10 12 

Patient taking 3 - 5 drugs 6.3% 0.6% 

Patient taking 5 - 9 drugs 30.5% 23.6% 

Patient taking >= 10 drugs* 63.2% 75.8% 

HTN: Hypertension. DLP: Dyslipidemia. *p = 0.001(between stage1-stage 2). 

Table 2. Comparison of total discrepancies. 

Type of discrepancy Stage 1 Stage 2 p value

Total discrepancy 1483 1475 - 

Number of ID 
 Cumulative incidence 
 Average ID per patient

1351 
74.1% 

7.8 

1393 
71.1% 

8.8 

- 
0.05 
0.00 

Number of UD 
 Cumulative incidence 
 Average UD/P  

132 
7.2% 
0.8 

82 
4.2% 
0.5 

- 
0.00 
0.06 

ID: Intended discrepancy. UD: Unintended discrepancy. P: Patient. I: Cu- 
mulative Incidence. 

 
Table 3. Distribution according to type of discrepancy. 

Type of discrepancy 
Stage 1  

cumulative 
incidence 

Stage 2 
cumulative 
incidence

p value

ID: Start due to  
medical condition 

39.7 44.2 0.00

ID: Not prescribed or  
change to method of  

administration/frequency/dose
32.1 25.0 0.00

ID: Substitution based on  
guidelines 

2.2 1.7 0.25

UD: Omission of medicine 5.8 3.4 0.00

UD: Differences in method of 
administration/frequency/dose

0.7 O.7 0.98

UD: Duplicate treatment 0.4 - 0.01

UD: Start treatment without 
medical explanation 

0.3 0.05 0.18

UD: Medicine unavailable, 
no Alternative treatment 

0.05 - 0.97

UD: Different medicine 0.05 - 0.97

UD: Counter-indication 0.05 - 0.97

ID: Intended discrepancy. UD: Unintended discrepancy. 

 
With respect to the clinical impact of the UDs, we ob- 

served that error type C (the error reached the patient 
without causing harm) predominates; however there was 
a statistically significant decrease from 5.3% to 2.4% fol- 
lowing the intervention (Table 4).  

On analysis of the characteristics of the population 
which experienced UDs, no significant association was 
found with certain variables of interest such as age, gen- 
der, day of admission, hypertension, heart failure, dysli- 
pidemia, COPD, diabetes mellitus, thyroid problems or 
depression. Significant differences were found among 
patients with asthma who have a greater proportion of 
UDs (54.8%) in comparison to non-asthmatic patients 
(29.5%), and among patients suffering from ulcer/reflux 
(52.5%) compared to patients who do not have this con- 
dition (28.5%). No significant association was found with 
type of admission (emergency and non-emergency). 
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Table 4. Clinical impact of unintended discrepancies. 

Seriousness 
Stage 1  

cumulative 
incidence 

Stage 2 
cumulative 
incidence 

p value

A-No error, only possibility 0.4  0.00

B-Did not reach patient 0.3 0.1 0.64

C-Reached patient,  
no harm caused 

5.3 2.45 0.00

D-Reached patient,  
required monitoring 

0.4 0.76 0.18

E-Temporary harm 0.3 0.35 0.87

 
The most common treatment groups displaying UDs 

were antihypertensives and psychiatric drugs (16.5%), 
followed by hypolipidemics (9.5%). However, when the 
pharmacological group with UD is adjusted according to 
the prescription frequency of each one, other pharma- 
cological groups representing a risk are identified: topi- 
cal dermatological treatment (3/5, 60%), ophthalmology 
medications (14/27, 52%), antineoplastics and immuno- 
modulators (3/7, 53%), medicines for treating bone dis- 
eases and calcium (12/49, 24%) and hypolipidemics 
(20/116, 17%). 

4. DISCUSSION 

The medication reconciliation programme has proved to 
be an effective tool. Following the intervention we re- 
duced the incidence of UDs. This result is even more re- 
levant if we take into consideration that the post-inter- 
vention population was composed of a greater propor- 
tion of people who were taking more than 10 drugs as 
their usual treatment, and also a greater proportion of 
people over the age of 65, both factors bring related to a 
greater probability of errors arising [13,14]. 

There are few published works in Spain which study 
error incidence. Delgado Sánchez et al. [15] carried out a 
multicentre study among 603 patients, in which the inci- 
dence of UDs found was 13.9%. Páez Vives et al. [16] 
carried out a multicentre study with 469 patients in 
which the incidence of reconciliation errors was 18.48%. 
We found a lower incidence of errors compared to the 
previous studies. This could be related to the fact that 
one of the inclusion criteria for the studies referred to 
was that patients were over the age of 65, which is linked 
to an increased probability of errors. The proportion of 
patients with at least one UD was 35.6% in stage 1 and 
26.7% in stage 2. International publications display a 
range between 21% to 53.6% [9,17,18]. 

As regards the type of error committed, omission was 
the most frequent (78.5% - 81%), which coincides with 
the majority of research published and displays a range 
of 26.8% to 72% [15,17,19,20]. 

In terms of the seriousness of UDs, both in our study 
and in the majority of published works, the most com- 
mon type is type C [18,21]. It is important to take into 
account that we only assessed UDs and their seriousness 
at the time when the patient was admitted. Pippins et al. 
[22] mention in their work that the majority of errors 
involving potential harm occur on discharge, compared 
to errors committed on admission. A particular error which 
is classified as having a low potential for causing harm 
on admission could be classified as an error with a grea- 
ter potential for harm on discharge; this is largely due to 
the difference in care and monitoring when the patient is 
in hospital. 

On analysis of the population with UDs, we did not 
find any significant relationship with certain factors of 
interest such as age, number of medicines or day on 
which patients were admitted, as is described in other 
works [22]. Nonetheless, it can be observed that for pa- 
tients with asthma or with ulcers, it is more probable that 
a UD will occur. Unfortunately, the relationship between 
UDs and chronic diseases has not been widely studied 
[23,24]. More research needs to be carried out regarding 
the diseases for the purpose of identifying high-risk pa- 
tients.  

In spite of the fact that the pharmacological groups with 
the greatest number of UDs, Paez Vives [16] indicates 
antiulcerants, diuretics and hypolipidemics. Cornish et al. 
[18] point to cardiovascular medications and drugs for 
treating the central nervous system. However, Pippins et 
al. [22] distinguish between medicines with the most re- 
conciliation errors (cardiovascular, respiratory system, 
hypolipidemics) and those which have a high risk of er- 
ror adjusted according to their frequency of prescription 
(anti-gout drugs, muscle relaxants, antidepressants, hypo- 
lipidemics) as we did in our study. 

In terms of the study design, one limitation was the 
impossibility of carrying out the interviews during the 
same months of the year. The fact that the post-interven- 
tion population was taking a greater quantity of medi- 
cines than the population prior to the intervention could 
be related to the seasonal variation: summer-autumn for 
the first stage, and winter-spring for the second. A possi- 
ble further limitation could be based on account of the 
doctors feeling aware of being observed—the Hawthorne 
effect—which might have led to changes to their normal 
practices. In order to reduce this, the observation was 
hidden in the first stage, and that assessment of the seri- 
ousness of UDs was carried out with the collaboration of 
the head of the unit. As a third limitation, it must be noted 
that the study focused solely on errors arising on admis- 
sion, given that it would be unethical not to rectify any 
error detected. This could have caused the seriousness of 
any errors to be reduced. As it is, it is considered that the 
data from the present study has external validity due to 
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the fact that the study was carried out in two clinical de-
partments, which were representative of both medical 
and surgical units.  

Although a patient’s normal medication is recorded on 
various occasions and by different professionals, it is 
often the case that this information is fragmented in va- 
rious different documents in their medical record, and 
more importantly, that it cannot be accessed quickly and 
unambiguously when it comes to prescribing. Having 
this information available at that time for making treat- 
ment decisions is without a doubt, a vital element for im- 
proving the safety or our patients. The current develop- 
ment of communications technology, in particular having 
access to information about treatments prescribed at the 
level of primary healthcare, represents an element which 
is sure to facilitate the reconciliation process substan- 
tially. However, it must be taken into account that this 
cannot in any respect mean phasing out the in-depth 
clinical interview, which allows medical professionals to 
assess adherence to treatment or the consumption of pa- 
rapharmaceutical products which are ever more abun- 
dant [25]. Interviews also ensure thoroughness in an en- 
vironment in which not all of the population uses public 
primary healthcare services. 
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