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aBsTRacT
INTRODUCTION: Transferring a patient from one health-
care sector to another implies a risk of medication errors.  
It is of interest to evaluate whether a specialist in clinical 
pharmacy is beneficial for the patients in the emergency de-
partments (ED).
The aim of the present study was to report the incidence, 
categories and seriousness of medication problems dis-
covered by clinical pharmacists in an ED and to evaluate if it 
is possible for pharmacists to identify those groups of pa-
tients who are most at risk of medication problems. 
MATERIAL AND METHODS: A pharmacist reviewed the pa-
tient files in the ED. If the pharmacists provided any kind of 
recommendations, a note was made describing the prob-
lem and a suggestion for a solution. After the study period, 
two medical specialists reviewed the files and rated the sug-
gestions according to four levels of importance.
RESULTS: A total of 1,696 patient files were reviewed after 
excluding patients who had received no medication. A total 
of 420 pharmacist notes were written, corresponding to 
25% of all the included admissions. 47% of the pharma- 
ceutical suggestions were considered serious. Increasing 
age and one drug as opposed to 2-9 drugs were associated 
with serious recommendations. In the multivariate analysis, 
only age above 70 years remained of significance for the 
identi fication of patients with a risk of a serious medication 
problem.
CONCLUSION: A considerable amount of serious pharma-
ceutical problems were found in the ED. These problems 
had not been observed by the physicians and they were es-
pecially prevalent among the elderly and patients who were 
only prescribed a single drug.
FUNDING: The Amgros research foundation financed sal- 
aries for the independent specialists who reviewed the pa-
tient files.
TRIAL REGISTRATION: not relevant.

 
Danish health care is currently facing major changes ini-
tiated by the Danish National Board of Health in 2007 
[1]. Around 20 hospitals have been designated ‘‘acute 
hospitals’’and it is expected that the vast majority of 
acutely admitted patients will pass through the emer-
gency departments (ED) of these hospitals which offer 

immediate access to a range of specialists and diagnostic 
facilities.

Transferring a patient from one health-care sector 
to another, e.g. from the patient’s home to a hospital, 
implies a risk of loss of information concerning medica-
tion [2, 3]. Clinical pharmacy has a proven effect on pa-
tient safety in other areas [4-8]. As the majority of emer-
gency admissions pass through the ED, it is of interest to 
evaluate whether the addition of a specialist in clinical 
pharmacy would be beneficial for the quality of care. 
However, a systematic review from 2006 revealed that 
even though pharmacists have been involved in the ED 
for decades, only six studies on pharmacist recommen-
dations could be found [9]. In the UK and Australia, small 
intervention studies suggested moving the pharmacists 
to the ED [10, 11]. In the US, pharmacist-acquired medi-
cation histories were more complete than those acquired 
by other health-care professionals [12]. A recent study of 
medical emergency admissions from Denmark showed 
that approx. 34% of the pharmacist reviews of the pa-
tients’ files resulted in recommendations for changes in 
medication; recommendations which were subsequently 
followed by the physicians in 80% of cases [13].

In 2008, Kolding Hospital established one of the first 
small-scale EDs in Denmark based on the principles and 
recommendations from the National Board of Health 
[1]. The ED at Kolding Hospital receives approx. 9,000 
patients annually for admission with general surgical, 
vascular surgical, medical, cardiologic or orthopaedic 
conditions. The patients’ average stay is 23 hours and 
the discharge rate to home is around 65%. Random sam-
ples have shown that 88% of the admitted patients re-
ceive prescription medicine. 

The aim of the present study was to report the in-
cidence, categories and seriousness of medication prob-
lems discovered by clinical pharmacists in an ED and  
to evaluate if it is possible to identify those groups of  
patients who would benefit most from a medication  
review. 

maTERial and mEThOds
The study period spanned from August 2008 to March 
2009. Four clinical pharmacists with 1-7 years of working 
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experience from hospitals participated. Every morning 
on working days, one of the pharmacists went through 
as many patient files as possible from the past 24 hours 
of admissions during a three-hour period.  

The pharmacist reviewed the patient files in the ED 
using the same physical facilities as the physicians. Only 
files from patients for whom treatment plans had been 
made by at least one physician were included. Patients 
with no medication were excluded. The patients were 
placed randomly in the ED beds, and the pharmacists al-
ways began from the top of the bed list. A pharmacist 
recommendation was defined as any recommendation 
given to the physicians concerning the patient’s medi-
cine, apart from generic substitution. If the pharmacist 
provided a recommendation, a note was added describ-
ing the problem and suggesting a solution. There were 
no limitations for suggestions, either with regard to their 
number or contents. The recommendations were 
grouped as: lack of medication reconciliation, indications 
for treatment that did not lead to a prescription, incor-
rect dosage or dosing frequency, inappropriate medica-
tion, significant interactions with other drugs prescribed, 
prescription errors and prescription without any indica-
tion (including drug duplication). Notes were instantly 
available to the physicians in the electronic patient file. 
If a potentially disastrous situation was identified, the 
pharmacists immediately reported this to the physician 
responsible for the patient.

Study data included the patient’s identification 
number, date, age, sex, medical specialty, number of 
physicians involved in the patient’s treatment and type 
of specialty, number of medications prescribed, number 
and category of suggested recommendation.  If a recom-
mendation was provided, the file was reviewed by the 
pharmacists the following working day, and it was noted 
whether the suggested proposal had been taken into  
account. 

After the study period, a specialist in internal medi-
cine and a specialist in clinical pharmacology and geriat-
ric diseases reviewed the files. The two specialists, who 
worked in other hospitals, did the review of the files in-
dependently of each other and were not allowed to see 
the other physicians’ rating at any time. They had access 
to all parts of the patient files. The files reviewed were 
chosen randomly among all the files to which sugges-
tions had been made by pharmacists. A representative 
sample size was calculated to be at least 280 files to ful-
fill a 95% confidence interval, assuming that 25% of the 
population of 9,000 admissions per year had a pharma-
cist note. 

For each patient, the auditing physicians assessed 
whether the pharmacist suggestion was of minimal im-
portance (category 1), moderate importance, with a risk 
of increased examination or treatment intensity (cat-
egory 2), significant importance  with a risk of increased 
examination or treatment intensity (category 3) or disas-
trous importance carrying a risk of permanent damage 
or death (category 4). For the final score, the highest 
rating given by either of the two physicians was used. 

All variables were registered on pre-printed forms, 
which were entered into a database and analysed in 
STATA 7.0. All continuous data were reported as me-
dians and interquartile ranges (IQR) and all categorical 
data as absolute numbers and percentage of occur-
rence. Uni- and multivariate logistic regression was per-
formed to evaluate the ability of a model to identify pa-
tients who had a risk of medication problems, based on 
their gender, age, specialty (aggregated as medical or 
surgical specialty) and number of drugs prescribed. The 
risk of a serious suggestion was defined as a category 3 
or 4 suggestion and expressed as odds ratios (OR) and 
95% confidence intervals (95% CI). 

Stepwise backward elimination with p > 0.3 as the 
elimination threshold was used in the multivariate anal-
ysis to find the final model.

The study was based on existing data collected from 
the patients’ hospital records and involved no patient 
contact. Thus, no ethical approval was required. The 
study was registered with the Danish Data Protection 
Agency (J.no. 2010-41-4258). 

Trial registration: not relevant.

n %

Patients, total 324

Gender

Male 129 40

Female 195 60

Age, years

0-49  65 20

50-59  40 13

60-69  69 21

70-79  69 21

> 79  81 25

Specialty

Internal medicine 139 43

General surgery 130 40

Orthopaedic surgery  37 11

Vascular surgery  10  3

Other (gynaecology, paediatrics)   8  3

Drugs per patient, n

1  26  8

2-3  34 10

4-5  53 16

6-9 106 33

> 9 105 33

Basic information for patients with pharmaceutical recommendations.

TaBlE 1
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REsUlTs 
During the study period, which consisted of 130 working 
days, a total of 1,696 patient files were reviewed after 
excluding patients who received no medication. A total 
of 420 pharmacist notes were written, corresponding  
to 25% of all the included admissions. Among these pa-
tients, a random sample of 324 patients was studied fur-
ther. Their median age was 69 years (IQR: 54- 80 years). 
The median prescribed number of drugs was seven (IQR: 
4-10 drugs). The age, specialty and number of drugs are 
displayed in Table 1.  

The median number of physicians who had seen the 
patient was two (IQR:1-3 physicians), 173 patients (53%) 
were seen by a non-specialist only, 136 (42%) by a non-
specialist as well as a specialist, and 15 (5%) by a special-
ist only.

The median number of recommendations per pa-
tient was one (IQR 1-2 recommendations).

Table 2 reports the most important recommenda-
tions for each patient with categories and seriousness. 
There were 153 (47%) serious recommendations. 

Table 3 shows the univariate and multivariate logis-
tic regression analyses of serious problems against dif-
ferent risk factors. In the univariate analysis, increasing 
age and one drug as opposed to 2-9 drugs were associ-
ated with a serious suggestion for intervention. There 
were 14 serious suggestions with only one drug invol-
ved. These suggestions were due to lack of a prescrip-
tion of an important drug (e. g. lack of glucocorticoid in 
severe exacerbation of ulcerative colitis, lack of prescrip-
tion of thiamine to alcoholic patients) or toxic dosage to 
patients in single-drug therapy (e.g. adult dosage to a 
child). 

In the multivariate analysis, only age above 70 years 
remained of significance for the identification of pa-
tients with a risk of serious medication problems.

discUssiOn 
In this study, we report that 25% of all included admis-
sions in the ED with a drug prescription could benefit 
from a review by a pharmacist, and that 47% of the rec-
ommendations were considered serious as they carried 
a risk of increased duration of treatment or permanent 
damage. None of these major medication problems had 
been identified by the physicians who had cared for the 
patient before the pharmacist review. Only age and 
number of drugs, and not gender or specialty, were as-
sociated with an increased risk of serious medication 
problems at the univariate analysis, and only age above 
70 years remained of significance in the multivariate 
analysis.

Several factors may explain these results. 
The patient flow in an ED is high, which leaves lim-

ited time for each patient. Furthermore, physicians may 

be focused on the primary patient complaint at admis-
sion, and the primary complaint is often not related to 
or does not imply medication problems. Information 
about medication is often limited during the initial hours 
of admission until the patient’s relatives or primary 

n %

Recommendations, n

1 221 68

2-3  88 27

> 3  15  5

Primary recommendation

Lack of medication reconciliation 110 34

Untreated indication  47 15

Incorrect dosage/frequency  45 14

Inappropriate medication  45 14

Othersa  26  8

Interactions  21  6

Prescription errors  20  6

Prescription without indication  10  3

Importance of recommendation

Minimal  11  4

Moderate 160 49

Significant 143 44

Disastrous  10  3

Pharmaceutical recommendations.

TaBlE 2

a) E.g. intravenously instead of orally, mg instead of number, adverse re-
actions (1 patient only).

TaBlE 3

Risk factors for serious medication problems.

serious recom- 
mendation

 
Univariate analysis

multivariate  
analysis

n % OR 95% ci p-value OR 95% ci

Total 153 47

Gender 0.53

Female  89 46 1

Male  63 49 1.2 0.7-1.8

Age, years 0.004

0-49  20 31 1

50-59  15 38 1.4 0.6-3.1

60-69  31 45 1.8 0.9-3.7

70-79  38 55 2.8 1.4-5.6 2.2 1.1-4.0

> 79  49 60 3.4 1.7-6.9 3.0 1.4-5.0

Specialty 0.32

Surgical  83 45 1

Medicine  70 51 1.2 0.8-1.9

Drugs, n 0.02

1  14 54 1

2-3  10 29 0.36 0.1-1.1

4-5  19 36 0.47 0.2-1.3

6-9  50 47 0.76 0.3-1.8

> 9  60 57 1.14 0.5-2.7

CI = confidence interval; OR = odds ratio.
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health care can be contacted and will be able to assist in 
the medication reconciliation.  The number of drugs pre-
scribed to the patients is often considerable and may in-
clude drugs that are unfamiliar to the physicians or may 
give rise to possible interactions; resolving such issues 
requires time and updated detailed knowledge of phar-
macology. 

In this study, the reason for single-drug prescription 
problems was incorrect dosage which in itself may have 
a more pronounced effect in elderly patient [14]. It is, 
however, rather difficult to understand why a clear indi-
cation for therapy was not followed by a prescription in 
15% of the cases; and this should encourage a review of 
prescription processes.

This study is limited by some factors. While a num-
ber of studies in clinical pharmacy have used independ-
ent pharmacists to evaluate the effect of the suggestion 
for intervention, this study used medical specialists. We 
did so to assess the pharmacist recommendations from 
a physician’s point of view.  We chose the highest rating 
from any of the two independent physicians as an indi-
cator of the seriousness of the pharmacist’s suggestion. 
This was done because these specialists covered differ-
ent, important fields and clinical experiences. However, 
it could be argued that the rating should be based on a 
consensus among the experts instead; and that a phar-
macist should have been participated in the assessment 
since pharmacists may have different opinions on the is-
sue of seriousness.  

Only few studies have explored the utilisation of 
clinical pharmacists in a Danish ED context. Grønkjær et 
al reported from Odense that clinical pharmacists found 
a need for intervention in 34% of individuals in an ED for 
medical patients, which is higher than our findings [13]. 
However, they included generic substitution which ac-

counted for more than half of the suggestions. After ex-
clusion of generic substitution, the Odense figures are 
lower than ours, which may be explained by the fact 
that Odense only included patients admitted at an in-
ternal medicine ED where the physicians may be more 
alert to drug problems than physicians in the depart-
ment comprised by our study, which also included sev-
eral surgical specialties. Outside Denmark, studies have 
indicated that clinical pharmacy expertise is beneficial in 
the ED [9, 15, 16]. 

The results of the present study have some clinical 
implications for ED services. We may reasonably believe 
that the physicians who cared for the patient before the 
pharmacist’s review had already identified a range of 
pharmaceutical problems.

The pharmacist’s review was done up to 24 hours 
after one or two physicians had evaluated the patient. It 
should be considered whether this is too late, since seri-
ous drug problems might already have occurred. As 
some of the problems identified were related to new 
prescriptions, a more expedient time for a pharmacist 
review may be during the first few hours of admission.

The question therefore is how the quality of medi-
cation care may be improved in the ED. This study sug-
gests that physicians may benefit from focussing their 
attention on medication problems relating to elderly  
patients, whether they have few or many drug prescrip-
tions. An additional option is to include clinical phar-
macists in the team caring for emergency patients, ac-
knowledging that physicians may not always be able to 
identify and correct the sometimes complex drug-re- 
lated problems. In contrast to the physicians, the clinical 
pharmacists have the opportunity to only focus only on 
the medication aspect of quality of care. Additionally, 
pharmacists may help guide physicians and nurses to 
avoid prescription mistakes and assist in the often dif-
ficult tracing of the types of medication a patient has 
 received prior to admission. However, including phar-
macists in the emergency team also carries a risk of 
spreading the responsibility for the patient to yet an - 
o ther specialist group and it needs to be well agreed 
that the physician is ultimately responsible for the treat-
ment of the patient. In conclusion, we found a consider-
able amount of serious medication problems in the ED 
which were not discovered by physicians; the issues 
identified were particularly prevalent among elderly pa-
tients. Further studies should be performed on the role 
of pharmacists in Danish Emergency Departments. 
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