
Dan Med J 60/8  August 2013 da n i s h m E d i c a l J O U R n a l   1

aBsTRacT
INTRODUCTION: Pharmacists’ advice may reduce medica
tion errors in the emergency department (ED). However, 
pharmacists’ recommendations are of little value if not ac
knowledged by physicians. The aim of the present study 
was to analyze how often and which categories of pharma
cist recommendations were taken into account by the phys
icians in a Danish ED. Special attention is paid to problems 
of significant or vital importance. 
MATERIALS AND METHODS: Clinical pharmacists reviewed 
patient files within 24 hours of admission, described medi
cation issues and made recommendations for solutions. It 
was subsequently noted whether the recommendations 
were taken into account by the physicians. Independent 
specialists in internal medicine and geriatrics reviewed the 
recommendations and assessed whether they were of min
imal, moderate, significant or vital importance. 
RESULTS: Among the 301 recommendations made, 59% 
were followed by the physicians. The physician followed the 
recommendation made for patients admitted with medical 
problems significantly more often than the recommenda
tions made for surgical patients (69% versus 51%, p = 
0.002). In 47%, the recommendations were of significant or 
vital importance. Even these recommendations were ac
knowledged more by the physicians caring for medical pa
tients than by physicians caring for surgical patients (78% 
versus 57%, p = 0.009). The difference remained significant 
in the multivariate analysis. 
CONCLUSION: Even though the pharmacists’ recommenda
tions were followed in many cases in an ED, there is still 
room for improvement, especially for the surgical patients. 
FUNDING: The Amgros Research Foundation covered the 
costs for the independent specialists who reviewed the pa
tient files.
TRIAL REGISTRATION: NCT01723462 (clinicaltrial.gov).

Medication errors are frequent in emergency depart
ments (EDs) [1, 2]. Clinical pharmacy has been opera
tional in the ED of a number of countries for decades [3], 
and it is assumed that approximately 10% of the EDs in 
the US are staffed with clinical pharmacists [4]. The pres
ence of pharmacists reduces medication errors [57], im
proves the medication history taken on admission [6, 8], 
is well perceived by clinicians [9, 10] and may be costef
fective [11, 12]. However, not all medication errors will 
be detected through pharmacist review [13]. Only a mi

nority of the discovered medication issues are harmful 
for the patient [14] and a Danish study of acute admis
sions of elderly patients showed no effect on inhospital 
length of stay, readmission or mortality [15].

In Denmark, which has no specialty in emergency 
medicine, the EDs are organized with a range of phys
icians from various specialties. In 2010, a survey re
vealed that among 25 department receiving acute pa
tients, 11 (44%) had implemented clinical pharmacy 
services [16]. A recent study showed that clinical phar
macists identified medication issues in 25% of all admis
sions to a Danish ED. Among these issues, 47% were 
considered to be serious [17]. 

However, the pharmacists’ recommendations are of 
little value if they are not acknowledged or followed by 
the physicians. Many factors may influence this. Such 
factors include the physician’s opinion on the impor
tance of the issue, his or her specialty, the category of 
recommendations, the patient’s age and the number of 
drugs. A study from Denmark of acute admissions 
showed that approximately 34% of the pharmacist re
views resulted in recommendation for changes in medi
cation which were, in turn, taken into account by the 
physicians in 25100% of cases depending on the cat
egory of recommendations [18]. However, only medical 
admissions were included and the situation might be dif
ferent in an ED where patients with surgical, orthopae
dic or medical problems are admitted.

The aim of the present study was to analyse how 
often and which kinds of categories of pharmacist rec
ommendations were taken into consideration by the 
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physicians in ED patients admitted for medical, surgical 
or orthopaedic problems. Special attention was paid  
to medication problems of significant or vital import
ance. 

maTERial and mEThOds
The general methodology has been  described else
where [17]. The study took place at the ED at Kolding 
Hospital in Denmark. The ED receives around 9,000 pa
tients annually for admission with general surgical, vas
cular surgical, medical, cardiological or orthopaedic con
ditions. Patients have an average stay of 23 hours and a 
discharge rate to home of approximately 65%.

The study period ran from August 2008 to March 
2009. On working days, clinical pharmacists reviewed 
the files of the patients who had been admitted within 
the past 24 hours. 

Every morning on working days, one of the pharma
cists revised as many new patient files as possible within 
three hours. Only the files of patients for whom a treat
ment plan had been prepared by a physician were in
cluded. 

Pharmacist recommendations were based on access 
to all parts of the patient file, including patient history, 
clinical examinations and laboratory results. 

If the pharmacist recommended a medical interven
tion, a note was made in the patient’s file describing  
the issue and a solution. The medication issues were 
grouped as lack of medication reconciliation, indication 
for treatment which did not lead to a prescription, incor
rect dosage or dosing frequency, inappropriate medica
tion, significant interactions with other drugs, prescrip
tion errors and prescription without any indication. 
Generic substitution was not included. The note was 
made available to the physicians ¬instantly through the 
electronic patient file. If a potentially vital situation was 
identified, the pharmacists immediately reported this to 
the physician responsible for the patient. When a rec
ommendation had been written, the file was reviewed 
by the pharmacists the following working days until the 
patient was discharged. If a pharmacist notice had been 
taken into consideration by a physician, either by a phys
ician’s note in the file or a change in the medication list, 
this was registered as a positive reaction to the pharma
cist’s recommendation, even if the physician did not ac
cept the recommendation.

After the end of the study period, a specialist in in
ternal medicine and a specialist in clinical pharmacology 
and geriatrics reviewed the recommendations. For each 
patient, the auditing physicians used a fourlevel sever
ity categorization  and assessed whether the medication 
issue was of minimal importance (e.g. incomplete infor
mation), moderate importance (e.g. too low dosage for 
the patient’s condition), significant importance with a 

risk of increased examination or treatment intensity 
(e.g. too low dosage of a drug in a patient with acute 
distress) or vital importance with a risk of permanent 
damage or death (e.g. a potentially lifesaving drug in 
too low dosage for the condition treated). For the final 
score, the highest rating from either of the two phys
icians was used. 

All variables were registered on preprinted forms, 
entered into a database and analysed in STATA 12.0. All 
continuous data were reported as medians and inter
quartile ranges and all categorical data in absolute num
bers and percentages of occurrence. In the analysis, the 
issues of minimal or moderate importance and signifi
cant or vital importance were dichotomized into: min
imal/moderate and significant/vital importance, respect
ively. Kappa statistics were used for interobserver 
agreement analysis. Specialties were dichotomised into 
medical (including cardiological patients) and surgical 
(including general surgical, orthopaedic and vascular pa
tients). Uni and multivariate logistic regression was per
formed to evaluate the relationship between the reac
tion to the pharmacist’s recommendations and various 
influencing variables, expressed as odds ratios and 95% 
confidence interval. Stepwise backward elimination with 
p > 0.3 as the elimination threshold was used in the 
multi variate analysis.

The study was based on existing data in the patient 
hospital records and involved no patient contact. Thus, 
no ethical approval was required. The study was regis
tered at the Danish Data Protection Agency (J. no.: 2010
414258). 

Trial registration: NCT01723462 (clinicaltrial.gov).

REsUlTs 
A total of 324 patients were included in the study. If a 
pharmacist had noticed more than one problem for a 
patient, only the problem that received the highest rat
ing was studied further. The identified primary issue was 
of significant/vital importance in 47% of the cases (65% 
agreement, Kappa 0.25, e.g. fair agreement) according 
to the two independent specialists’ evaluation. 

It was possible to asses if the physicians had re
sponded to 301 of the 324 recommendations (93%). 
Overall, the physicians reacted in 178 (59%) of the cases, 
and the physicians reacted to 67% of the recommenda
tions of significant/vital importance. Examples of poten
tially vital problems were methotrexate prescribed daily 
instead of weekly or nonsteroidal antiinflammatory 
drugs (NSAID) prescribed to a patient with acute upper 
gastrointestinal bleeding. 

Table 1 shows when the physicians reacted to the 
recommendations, depending on different variables. 
The physicians reacted significantly more frequently to a 
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pharmacist’s recommendation made for patients admit
ted with medical problems than to recommendations 
made for surgical patients (69% versus 51%, p: 0.002). 
Recommendations for medication problems that were 
assessed to be of significant or vital importance were 
also followed significantly more often than recommen
dations of lesser importance (67 versus 52%, p: = 0.01). 
No differences were found in the physicians’ reaction to 
a recommendation with regard to age, gender, number 
of drugs per patient, number or category of recommen
dations. In the multivariate analysis, only the recom
mendation of the category “untreated indication” and 
patients admitted with medical problems remained of 

significance in terms of the physician’s reaction to the 
pharmacist’s recommendation. 

In Table 2 the medication issues which were con
sidered to be of significant or vital importance are fur
ther analysed. The physicians caring for medical cases 
responded significantly more frequently to these prob
lems than surgeons did (78% versus 57%, p: 0.009), and 
a reaction was more frequent for issues concerning el
derly patients. This difference remained significant in 
the multivariate analysis 

discUssiOn 
We found that pharmacist recommendations were  

TaBlE 1

Physicians’ reaction to pharmacist recommendations in a Danish emergency department.

Pharmacist  
recommendation, n

Physician reaction to  
recommendation, n (%)

Univariate analysis multivariate analysis

odds ratio 95% ci p-value odds ratio 95% ci p-value

Total 301 178 (59)

Gender 0.65

Female 177 106 (60) 1

Male 124  72 (58) 0.9 0.61.4

Age of patient, yrs 0.08

049  60  26 (43) 1

5059  37  22 (60) 1.9 0.84.4

6069  62  37 (60) 1.9 0.94.0

7079  66  44 (67) 2.6 1.35.4

> 79  76  49 (65) 2.3 1.14.6

Specialty 0.002

Surgical 167  85 (51) 1

Medicine 134  93 (69) 2.1 1.33.4 2.3 1.43.8 0.001

Drugs per patient, n 0.29

1  26  12 (46) 1

23  33  17 (52) 1.2 0.43.5

45  47  26 (55) 1.4 0.63.8

69  98  58 (59) 1.7 0.74.1

> 9  97  65 (67) 2.4 1.05.7

Recommendations per patient,a n 0.20

1 204 114 (56) 1

23  82  55 (67) 1.6 0.92.8

> 3  15   9 (60) 1.2 0.43.4

Category of recommendations 0.5

Lack of medicine reconciliation 102  56 (55) 1

Untreated indication  44  30 (68) 1.8 0.83.7

Incorrect dosage/ frequency  40  26 (63) 1.5 0.73.3

Inappropriate medication  42  26 (62) 1.3 0.62.8

Othersb  24  10 (42) 0.6 0.21.4 0.3 0.10.9 0.04

Interactions  19  11 (58) 1.1 0.43.0

Prescription errors  20  12 (60) 1.2 0.57.9

Prescription without indication  10   7 (70) 1.9 0.81.8

Importance of medication problem identified 0.01

Minimal/moderate 156  81 (52) 1

Significant/critical 145  97 (67) 1.9 1.23.0 1.7 0.92.9 0.06

CI = confidence interval.
a) If a patient had more than one pharmacist recommendation, only the most important issue discovered was included.
b) Adverse drug reactions (1 patient only), oral instead of intravenous administration, number of tablets instead of mg.



 4  da n i s h m E d i c a l J O U R n a l Dan Med J 60/8  August 2013

taken into consideration in 59% of the cases in an ED 
setting, and more frequently so if the patients were ad
mitted for a medical rather than for a surgical reason 
(69% versus 51%), or if there was a lack of prescription 
despite a clear indication. For the findings of significant 
or vital importance, the physicians reacted in 67% of the 
cases and physicians were more likely to react if the pa
tient had a medical than if the patient had a surgical 
problem (78% versus 57%). Neither the age of the pa
tient, nor the number of drugs or the number of recom
mendations had any impact on the physicians’ reaction 
to a pharmacist’s recommendations.

Our findings suggest that pharmacist advice is gen
erally acknowledged. It is remarkable, however, that in 
situations identifying potentially serious problems, the 
recommendations were only considered in two thirds of 
the cases. 

The physicians’ response rate in this study was simi
lar to that observed in another Danish study where rates 
ranged from 25% to 92% depending on the category of 
recommendations. However, analysis for variables such 
as seriousness of recommendations was not included 
[18]. ED acceptance rates ranged from 89% to 93 % in a 
review from 2009 [3].The 67% response rate in serious 
problems might be caused simply by the fact that the 
physicians did not read the pharmacist recommendation 
or that the patients were admitted only for a mean dur
ation of 23 hours, which was not sufficient time to cor
rect all medication errors. It may also reflect that the 
physician disagreed with the recommendation. It is still 
the physician who should weigh the benefits against the 
drawbacks of a change in the medication and might in
clude information or experience which was not available 
to the pharmacist. Since the physicians were under no 

TaBlE 2

Reaction to pharmacist’s recommendations concerning serious issues.

Pharmacist  
recommendation, n

Where physician 
reacted, n (%)

Univariate analysis multivariate analysis

odds ratio 95 % ci p-value odds ratio 95 % ci p-value

Total 145 97 (67)

Gender 0.1

Female  82 50 (61) 1

Male  63 47 (74) 1.8 0.93.8 0.03 1.15.5 0.03

Age of patient, yrs 0.13

049  20  8 (40) 1

5059  23  9 (69) 3.4 0.814.9

6069  29 20 (69) 3.3 1.011.0

7079  35 26 (74) 4.3 1.314.1

> 79  48 34 (71) 3.6 1.210.9 3.6 1.012.4 0.05

Specialty 0.009

Surgical  77 44 (57) 1

Medicine  68 53 (78) 2.7 1.35.5 3.0 1.36.6 0.009

Drugs, n 0.1

1  14  5 (36) 1

23  10  6 (60) 2.7 0.5145

45  18 13 (72) 4.7 1.021.1

69  46 30 (65) 3.4 0.911.8

> 9  57 43 (75) 5.5 1.619.4

Recommendations, n 0.9

1  93 61 (66) 1

23  40 28 (70) 1.2 0.52.7

> 3  12  8 (67) 1.0 0.33.8

Category of recommendations 0.46

Lack of medicine reconciliation  48 27 (56) 1

Untreated indication  23 19 (83) 3.7 1.112.6 3.9 1.115 0.02

Incorrect dosage/ frequency  16 11 (69) 1.7 0.55.7

Inappropriate medication  28 18 (64) 1.4 0.53.7

Others   5  3 (60) 1.2 0.27.7

Interactions   7  7 (100) 1 n.c.

Prescription errors  12  9 (75) 2.3 0.69.8

No indication   6   3 (50) 0.8 0.14.2 

CI = confidence interval; n.c. = not calculated.
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obligation to document if the pharmacist’s recommen
dation had been read, this question cannot be answered 
from this study. 

We recorded a marked difference between medical 
and surgical responses to the pharmacist’s recommen
dation. Several explanations for this finding are possible. 
Prescribing medicine is an increasingly complex skill due 
to the multitude of drugs a physician should be ac
quainted with. This may challenge especially physician 
caring for surgical patients, where medication issues are 
only a minor part of their daily activities, while internists 
frequently find medication issues to be part of the rea
son for the acute admissions. Surgeons primarily try to 
rule out or confirm surgical diagnoses; some surgical 
procedures need to be performed on fasting patients, 
and postoperative regimes often include temporary 
medicine discontinuation. All this might cause the sur
geons to pay less attention to medication issues. This 
study does not answer to which degree these factors in
fluenced the response to medication issues in surgical 
patients. 

Since most EDs globally are staffed with specialists 
in emergency medicine and not with a range of other 
specialists, very few studies have compared acceptance 
rates of pharmacist recommendations between special
ties. In the USA, an acceptance rate of more than 90% 
was found with no difference between medicine and 
surgery [19]. A British study found no difference in ac
ceptance rates between physicians working in medical 
and surgical wards [20].

As medication errors is a problem in EDs and higher 
acceptance rates of pharmacist recommendation can be 
achieved [3], our study indicates that special attention 
may be targeted especially at surgical patients. Another 
way to improve the use of pharmacist recommendations 
may be to make the notices more visible in the patient 
file and classify the identified problem into degrees of 
severity. However, this requires that physicians and 
pharmacist agree about what is considered to be a ser
ious medication issue. 

This study is limited by several factors.  The same 
pharmacists wrote the recommendation and made the 
followup to evaluate whether the advice had been ac
knowledged or not. It could be argued that this was not 
an independent assessment of the physicians’ accept
ance of the recommendation. Furthermore, the ED was 
newly established, and new working routines in an unfa
miliar environment may have reduced the efficiency of 
the physicians’ work, leaving less time for assessment of 
pharmaceutical problems. 

We chose the highest rating from any of the two in
dependent physicians as the severity level of the medi
cation issue. This was done because the independent 
specialists covered various important clinical fields and 

experiences. However, it could be argued that the rating 
should be based on expert consensus and that a 
pharma cist should have been included in the assess
ment since pharmacists may have different opinions on 
the severity of medication errors. We recommend fu
ture studies to address this question.

Despite these limitations, we believe that the re
sults from our study have external validity for the imple
mentation of clinical pharmacy in other EDs in similar 
settings. 

In conclusion, we found that although pharmacists’ 
recommendations are followed in many cases in a 
Danish ED, there seems to be room for improvement es
pecially among surgical patients. Since the evidence for 
acceptance rates of the clinical pharmacist’s recommen
dation in ED is very sparse, we recommend that further 
studies be performed to clarify this aspect. Such studies 
should include an analysis of the agreement between 
physicians and pharmacists concerning the severity of 
medication errors.  
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