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Background: Inappropriate pharmacotherapy among older adults remains a critical issue in 

our health care systems. Besides polypharmacy and multiple comorbidities, the age-related 

pharmacokinetic and pharmacodynamic changes may increase the risk of adverse drug reactions 

and medication errors.

Objective: The main target of this study was to describe the characteristics of pharmaceutical 

interventions in two geriatric wards (orthogeriatric ward and geriatric day unit) of a general 

teaching hospital and to evaluate the clinical significance of the detected medication errors.

Materials and methods: The study was conducted between August 2014 and October 2015 

and was based on a triple approach that included validation of medical orders, medication 

reconciliation at patients’ admission, and a predischarge planning appointment with the patient. 

The validation of medical orders was based on analyzing the suitability of the drugs prescribed, 

the drug dose depending on the patient’s characteristics, the presence of contraindications 

and interactions between drugs, and the proposal of alternative drugs included in the hospital 

formulary.

Results: A total of 2,307 interventions associated to a medication error in 15,282 medical 

orders for 1,859 older patients were recorded. The greater part of the interventions carried out 

on the orthogeriatric ward at admission and at discharge were due to omission of a drug in the 

medical order (20.0%) and clinically significant interactions requiring monitoring (30.4%), 

respectively. The main factor triggering pharmacist’s recommendations on the geriatric day 

unit was clinically significant interactions (21.1%). With regard to the clinical severity of the 

detected errors, 68.1% were considered significant, 24.8% were of minor significance, and 

7.2% were clinically serious.

Conclusion: Our findings show the importance of clinical pharmacist involvement in the 

optimization of pharmacotherapy in older adults, ensuring that they receive effective, safe, and 

efficient drug therapy.

Keywords: older adults, medication errors, pharmacist interventions

Introduction
Polypharmacy and inappropriate pharmacotherapy among older adults are known to 

increase the risk of adverse drug reactions due to drug–drug interactions, drug–disease 

interactions, and medication errors. A medication error is defined as

any preventable event that may cause or lead to inappropriate medication use or patient 

harm while the medication is in the control of a health care professional, patient, or 

consumer.1
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In addition to increases in medications and comorbidities, 

the age-related pharmacokinetic and pharmacodynamic 

changes may further increase the risk of adverse drug reac-

tions in the older adults. It has been estimated that one in 

ten older adults experience an adverse drug reaction leading 

to or during hospitalization.2 In a recent study, it was shown 

that older adults in Germany are at the top of pharmaceuti-

cal consumers in Europe.3 Recently, the term deprescribing 

has been developed to describe a process required for the 

safe and effective cessation of inappropriate medications4 

that results in a significant positive effect on health in the 

elderly.5

Over the last few years, the role of the pharmacists has 

expanded with the implementation of clinical pharmacy. 

Pharmacist interventions are nowadays considered as a 

valuable input in the patient care process by rationalizing the 

pharmacotherapy and reducing medication errors. However, 

patient-centered clinical pharmacy services are still poorly 

developed in much of Europe.6 In other countries such as 

the USA and the UK, clinical pharmacists are very much 

involved in multidisciplinary teams by actively participating 

in the rounds and in the decisions regarding the pharmaco-

therapy of the patients. Therefore, reporting European studies 

in this context is crucial to assess the necessity of clinical 

pharmacy activities.

Studies from inpatient settings suggest that the inclusion 

of a pharmacist in the health care team could reduce mortality 

and improve outcomes.7,8 It is well known that medication 

errors are a major problem in transitions of care.9,10 Since 

older patients account for a high percentage of these transi-

tions, this patient group is most vulnerable to suffer from 

poor-quality transitional care.11 Many studies have also 

shown that pharmacists can improve the accuracy of infor-

mation on patients’ medication use if the pharmacist carries 

out medication reconciliation at hospital admission,12–14 

taking into account that incomplete medication histories 

obtained at admission account for .25% of prescribing 

errors in hospitals.15

The correct administration technique for the various 

dosage forms (eg, inhalers, injection devices, and eye drops) 

is a crucial issue in older patients with deficient ergonomic 

and audiovisual abilities. Therefore, the administration of 

medicines by the elderly is often a cause of medication errors 

and reduced therapeutic effects. In this context, predischarge 

planning appointments in which pharmacists ensure the 

correct administration of drugs by patients or their relatives 

have been shown to be a reasonable approach.16

The Federal Department of Health in Germany has 

decided in July 2015 that all patients taking three or more 

prescribed medicines have the right to get a medication 

plan either from a doctor or from a pharmacist. This new 

law is intended for an increased safety with regard to the 

pharmacotherapy in the ambulant sector and will come into 

effect in autumn 2016.

The primary objective of this study was to describe 

the characteristics of pharmaceutical interventions in two 

geriatric wards of a general teaching hospital and to evaluate 

the clinical significance of the detected medication errors. 

The secondary objective was to compare the number of 

drugs at admission and at discharge of the patients who were 

admitted in an orthogeriatric ward.

Materials and methods
Data were collected prospectively in the context of a project 

about quality assurance and then anonymated and analyzed 

retrospectively. Clinical pharmacists validated the medical 

orders on an orthogeriatric ward in Klinikum Nürnberg at 

discharge (from September 2014 to October 2015, 5 days 

per week), at admission (from August 2014 to October 2015, 

3 days per week), and in a geriatric day unit at discharge (from 

July 2015 to October 2015, 2 days per week). The geriatric 

ward has 24 beds, and the patients are treated by an orthogeri-

atric comanagement model.17 The day unit has the capacity 

and resources to treat 48 patients, who attend from 8 am until 

4 pm to receive multidisciplinary treatment by physicians, 

nurses, physiotherapists, speech therapists, masseurs, and 

psychologists. In comparison with the orthogeriatric ward, 

the pharmacist worked in situ, spending her complete work-

ing day on the day unit. The patients included in our study 

were limited to those 65 years or older, who were taking 

one or more prescription drugs. Our validation of medical 

orders at admission and discharge was based on analyzing 

the suitability of the drugs prescribed for each indication, 

the drug dose depending on the patient’s characteristics and 

adjustments due to age, renal, and hepatic impairment, and 

the existence of contraindications and interactions between 

drugs and proposal of alternative drugs when they were not 

included in the hospital formulary. The sources used for this 

validation were the summary of product characteristics of 

the drugs and the following databases: Micromedex®, ABDA 

Datenbank®, and AiDKlinik®. The interventions were made 

orally on the day unit and at the patients’ discharge on the 

orthogeriatric ward and written at the patients’ admission on 

this ward. After their daily activity on the orthogeriatric ward, 
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the pharmacists registered the following variables: number 

and type of interventions, total number of medicines at admis-

sion and at discharge, number of medication reconciliations 

carried out at admission, and number of medication plans 

with information at discharge. On the day unit, the number 

and type of interventions were recorded, as well as the num-

ber of medication plans. All the variables were systematically 

registered in a Microsoft Excel database.

The information resources used for the medication rec-

onciliation at admission were the medication plans from 

general practitioners or nursing homes, medication from 

recent hospital stays, and, when possible, interviews with the 

patient and/or patient’s relatives. After that, the pharmacist 

registered electronically the drugs at admission and proposed 

the switching to the drugs included in the formulary based on 

conversions involving the same active drug or a therapeutic 

equivalent drug. This process was carried out through a stan-

dardized document, which is linked to the hospital’s electronic 

medical record system.18 On this document, there is a field for 

pharmacists’ observations so that the physicians could know 

if there was any problem with the medication at admission.

Patients and their relatives had the chance to address their 

concerns related to the use of their medications, which were 

discussed before discharge, at the time when the pharmacists 

explained to them their medication plans. The drawing up of 

the medication plans was carried out using the AiDKlinik 

software on the day prior to discharge.

The severity of the medication error was analyzed using a 

slightly modified version of the scale developed by Overhage 

et al, generating a categorical variable with five categories: 

1) potentially lethal; 2) serious; 3) significant; 4) minor; and 

5) no error (Table 1). This classification has already been used 

by other authors in a pediatric population with very good 

results.19 In the analysis, we distinguished the interventions 

made in case of detection of a medication error from those 

interventions that were only informative. As indicator of 

pharmacists’ activity, the number of “interventions/medical 

orders” was used.

The total number of drugs at discharge on the orthogeri-

atric ward was corrected by not considering the drugs that 

were prescribed during hospitalization, which were going to 

be stopped by the family doctor a few days after discharge 

from the hospital. These drugs were analgesics, low-

molecular weight heparins, and laxatives as comedication 

with opioids.

The descriptive variables were analyzed in terms of per-

centage, median, and standard deviation. For the quantitative 

Table 1 reasons for intervention and severity of the medication 
error

Potentially lethal
high potential for life-threatening adverse reactions
Potentially lifesaving drug at a dosage too low for the disease being 
treated
high dosage (more than ten times the normal dosage) of drug with 
narrow therapeutic index

serious
route of administration could lead to severe toxicity
low dosage of drug for serious disease in patient with acute distress
high dosage (four to ten times the normal dosage) of drug with 
narrow therapeutic index
Dosage could result in potentially toxic concentrations
Drug may exacerbate the patient’s condition (warnings or 
contraindications)
Misspelling or mix-up in medication order could lead to dispensing 
of wrong drug
Documented allergy to a drug
high dosage (more than ten times the normal dosage) of drug with 
normal therapeutic index
Omission of pretest for drug hypersensitivity
Drug without indication
Interaction: association contraindicated
Error in the content of a secondary medicines package/refill error

Significant
high dosage (1.5–4 times the normal dosage) of drug with narrow 
therapeutic index
Drug dosage too low for patient’s condition
high dosage (1.5–10 times the normal dosage) of medication with 
normal therapeutic index
Therapeutic duplication
Inappropriate dosage interval
Drug omitted from the medical order
route of administration that can lead to mild toxicity
Interaction: clinically significant, requires monitoring
error in the switching to a medication included in the hospital 
drug guide
Transcribing error in the administration chart
error in the handling of a pharmaceutical form

Minor
Incomplete information on the medical order
Inappropriate dosage form
nonformulary drug
noncompliance with standard formulations and hospital policies
Illegible, ambiguous, or nonstandard abbreviations
error in the time of administration
Medical chart documentation error

no error
Information requested by physician or other health care professional 
from pharmacist
Clarification of medical order or information request
Medication plan explanation
Administration information for oral/subcutaneous/inhalative medicines
Medication reconciliation at the hospitalization
switching to a medication included in the hospital drug guide

 
C

lin
ic

al
 In

te
rv

en
tio

ns
 in

 A
gi

ng
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/ b
y 

13
7.

10
8.

70
.1

4 
on

 2
8-

Ja
n-

20
20

F
or

 p
er

so
na

l u
se

 o
nl

y.

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Interventions in Aging 2016:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1346

Cortejoso et al

variables, a chi-square test of independence was applied. 

The statistical analysis was performed using the program R 

Version 3.0.2. P,0.05 was chosen as the level of statistical 

significance.

No informed consent was necessary as the pharmacists’ 

activity was considered daily practice on the ward, and 

therefore, the study was not reviewed by the local research 

ethics committee. The data collected were uniquely used for 

the purpose of scientific publication.

Results
A total of 2,307 interventions associated to a medication 

error in 15,282 medical orders for 1,859 older patients were 

recorded in the three different settings (862 interventions in 

3,110 medical orders for 435 patients admitted on the ortho-

geriatric ward; 1,251 interventions in 10,942 medical orders 

for 1,294 patients discharged from the orthogeriatric ward; 

and 194 interventions in 1,230 medical orders for 130 patients 

discharged from the geriatric day unit). This means that 0.9 

interventions were made for every ten medical orders.

The age of the patients admitted on the orthogeriatric 

ward was 82±8 years, and 72.6% of these patients were 

women. On the geriatric day unit, the majority of the patients 

were also women (66.9%) and their age was 79±6.5 years.

The greater part of the interventions associated with 

medication errors carried out on the orthogeriatric ward at 

admission were due to omission of a drug in the medical 

order (20.0%, n=172), followed by clinically significant 

interactions that require monitoring (19.7%, n=170), incom-

plete information on the medical order (13.7%, n=118), 

and overdose of drugs with a normal therapeutic index 

(8.5%, n=73) (Table 2). Medication reconciliation was car-

ried out for 457 patients who were admitted on this ward 

within the study period, and 261 long-term medications 

were switched to therapeutic equivalents included in the 

hospital formulary.

With regard to the pharmacists’ activity on the orthogeri-

atric ward at patients’ discharge, the most frequent interven-

tions were due to clinically significant interactions requiring 

monitoring (30.4%, n=380), incomplete information on 

the medical order (14.3%, n=179), drugs omitted from the 

medical order (10.3%, n=129), and transcribing error in the 

administration chart (8.2%, n=103) (Table 3). In this setting, 

the overdose medication errors comprised 6.4% (n=172) of 

all clinical interventions. A total of 2,389 administration 

explanations for oral, subcutaneous, and inhaled medicines 

were conducted, and 252 medication plans were written, 

explained, and given to the patients at discharge.

On the geriatric day unit, the most frequent intervention 

was once again clinically significant interactions (21.1%, n=41) 

(Table 3). Other common medication errors in this unit were 

drugs omitted from the medical order (14.4%, n=28), incom-

plete information on the medical order (13.9%, n=27), high 

dosage (1.5–10 times the normal dosage) of medications with 

a normal therapeutic index (11.9%, n=23), and errors in the 

handling of pharmaceutical forms (8.2%, n=16). In this case, 

48 medication plans were written, and a total of 447 explana-

tions for the administration of the drugs were conducted.

On the geriatric day unit, the clinical pharmacist was 

more frequently requested by physicians and nurses for 

information related to the pharmacotherapy of the patients 

in comparison with the orthogeriatric ward at patients’ 

admission and discharge (5.7% vs 1.2% and 1.7%, respec-

tively, P,0.05). Similarly, it was on the day unit that the 

pharmacist asked for more clarification of the medical orders 

(19.8% vs 1.8% and 15.7% at admission and discharge, 

respectively, P,0.05).

Table 2 Interventions carried out on the orthogeriatric ward at 
admission

Interventions n %

Associated with errors
Drug omitted from the medical order 172 20.0
Interaction: clinically significant, requires 
monitoring

170 19.7

Incomplete information on the medical order 118 13.7
high dosage (1.5–10 times the normal dosage) 
of medication with a normal therapeutic index

73 8.5

Transcribing error in the administration chart 69 8.0
Drug dosage too low for patient’s condition 48 5.6
Medical chart documentation error 42 4.9
Drug without indication 42 4.9
error in the time of administration 36 4.2
Inappropriate dosage interval 26 3.0
Inappropriate dosage form 17 2.0
error in the switching to a medication included 
in the hospital drug guide

14 1.6

The drug may exacerbate the patient’s 
condition (adverse effects or contraindications)

13 1.5

Therapeutic duplication 12 1.4
Interaction: association contraindicated 10 1.2

Total 862 100.0

not associated with errors
Medication reconciliation at the hospitalization 457 61.8
Switching to a therapeutic equivalent included 
in the hospital drug guide

261 35.3

Clarification of medical order or information 
request

13 1.8

Information requested by physician or other 
health care professional from pharmacist

9 1.2

Total 740 100.0
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Table 3 Interventions carried out on the orthogeriatric ward and on the geriatric day unit at discharge

Interventions Orthogeriatric ward Geriatric day unit

n % n %

Associated with errors
Interaction: clinically significant, requires monitoring 380 30.4 41 21.1
Incomplete information on the medical order 179 14.3 27 13.9
Drug omitted from the medical order 129 10.3 28 14.4
Transcribing error in the administration chart 103 8.2 6 3.1
Medical chart documentation error 98 7.8 6 3.1
high dosage (1.5–10 times normal dosage) of 
medication with a normal therapeutic index

80 6.4 23 11.9

Drug without indication 53 4.2 15 7.7
error in the handling of a pharmaceutical form 52 4.2 16 8.2
Drug dosage too low for patient’s condition 39 3.1 10 5.2
Inappropriate dosage interval 31 2.5 8 4.1
error in the time of administration 23 1.8 2 1.0
Therapeutic duplication 23 1.8 3 1.5
Interaction: association contraindicated 19 1.5 4 2.1
error in the switching to a medication included 
in the hospital drug guide

13 1.0 0 0.0

nonformulary drug 12 1.0 0 0.0
Inappropriate dosage form 11 0.9 1 0.5
The drug may exacerbate the patient’s condition 
(adverse effects or contraindications)

3 0.2 3 1.5

Documented allergy to a drug 1 0.1 1 0.5
error in the content of a secondary medicines 
package/refill error

1 0.1 0 0.0

route of administration that can lead to mild toxicity 1 0.1 0 0.0
Total 1,251 100.0 194 100.0
not associated with errors

Administration information for oral/subcutaneous/
inhalative medicines

2,389 74.6 447 67.2

Clarification of medical order or information request 504 15.7 132 19.8
Medication plan explanation 252 7.9 48 7.2
Information requested by physician or other health 
care professional from pharmacist

56 1.7 38 5.7

Total 3,201 100.0 665 100.0

The majority of the interventions carried out by clini-

cal pharmacists were associated with errors categorized as 

significant (68.1%, n=1,570), followed by minor (24.8%, 

n=572) and serious errors (7.2%, n=165). Table 4 includes 

a description of the clinically serious errors detected in the 

study. No potentially lethal error was detected in our study. 

This same trend was found when considering every setting 

separately (Figure 1). Significant interventions were far 

more frequent than the other degrees of interventions in all 

the settings (67.7% on the orthogeriatric ward at admission, 

68.0% on the same ward at discharge, and 69.6% on the 

geriatric day unit). At discharge of the patients hospitalized 

on the orthogeriatric ward, the profile of the pharmacists’ 

interventions was slightly less serious in comparison with 

the other settings.

In 65.1% of the patients who were admitted on to 

the orthogeriatric ward (283 patients), we could analyze 

the difference in the number of drugs at discharge and at 

Table 4 Description of the clinically serious medication errors 
detected

Medication error Orthogeriatric 
ward

Geriatric 
day unit

n (%) n (%)

Drug without indication (eg, doxycycline 
prescribed as long-term medication)

95 (4.1) 15 (0.7)

Interaction: association contraindicated 
(eg, amiodarone and haloperidol)

29 (1.3) 4 (0.2)

Drug may exacerbate the 
patient’s condition (warnings or 
contraindications) (eg, spironolactone 
and gFr ,30 ml/min)

16 (0.7) 3 (0.1)

Documented allergy to a drug 
(eg, acetylsalicylic acid prescribed in a 
patient with an allergy to this drug)

1 (0.04) 1 (0.04)

error in the content of a secondary 
medicines package/refill error 
(eg, l-Dopa/carbidopa retard and 
not retard in the same package)

1 (0.04) 0 (0.0)

Abbreviation: GFR, glomerular filtration rate.
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admission. The prescriptions of the remaining 34.9% could 

not be analyzed at discharge due to transfer to other units, 

death, or an earlier-than expected discharge from hospital. 

Of these patients, 77.4% were discharged with more drugs 

in comparison to the number of drugs at admission (18.4% 

with one more drug, 15.2% with two more drugs, 12.7% 

with three more drugs, and 13.8% with four more drugs) 

(Figure 2). In 6.4% of the patients, there was no change in 

the number of drugs, and only 16.2% of the patients had 

a reduction in the total number of drugs they were taking 

before admission.

Discussion
Our findings show the importance of clinical pharmacist 

involvement in the optimization of pharmacotherapy in 

daily clinical practice. We found that in the majority of 

cases, the pharmacist’s interventions had a significant impact 

on the patient’s health. In this sense, we identified many 

opportunities to improve quality of care in older patients, a 

collective where a higher risk of medication errors is found. 

Moreover, we developed a triple approach to manage safety 

risks and optimize pharmacotherapy in these patients, which 

included validation of medical orders, medication reconcili-

ation at admission, and a predischarge planning appointment 

with the patient. This approach could be helpful to improve 

procedures on geriatric wards. Finally, we described a 

systematic method for clinical pharmacists to record their 

clinical activities on geriatric wards.

The role of the pharmacists has evolved in the last 

decades from the preparation and delivery of medicinal 

products to a more active participation in patient care. The 

Joint Commission on Accreditation of Healthcare Organiza-

tions recommends that all medical orders are validated by 

a pharmacist before dispensing and that the outcomes are 

consequently recorded.20 Validation of medical orders before 

dispensing is currently a reality in few German hospitals, 

although awareness for this fact is gaining importance of 

recognition and some related studies have already been 

developed.21,22

Optimal management of medication regimens of older 

adults remains a challenge due to the still limited evidence for 

effective interventions.23 It is well known that the medication 

prescribed on surgery wards plays a secondary role in clinical 

practice and the physicians on these units are more aware of 

possible surgical errors and postoperative complications.21,24 

Furthermore, the extensive definition of a medication error 

leads to the fact that, in different studies, different aspects of 

the definition are evaluated, leading to difficulty in comparing 

results between studies.2

In our study, the main reason for the pharmacist to make 

a recommendation associated with serious errors was a drug 

prescribed without indication, followed by contraindications 

(drug–drug or drug–disease interactions) and allergy to a 

drug inadvertently initiated during hospitalization. These 

three categories composed 7.1% of all the interventions. 

Similarly, in the study carried out by Poudel et al,25 recom-

mendations carried out by geriatricians for withdrawal of a 

drug was conducted in 9.8% of all the medications analyzed, 

and Halvorsen et al26 found even higher rates.

With regard to the significant pharmaceutical inter-

ventions, clinically significant interactions were the most 

frequent in every setting, except for the orthopedic surgery 

unit at admission, where the omission of a drug from the 

medical order was slightly more frequent. Some studies10,27,28 

have evaluated the importance of carrying out medication 

Figure 1 severity of the medication errors detected on the three different settings: 
orthogeriatric ward at admission and discharge and on the geriatric day unit at 
discharge.
Notes: A, potentially lethal; B, serious; C, significant; D, minor; Category A is 0% in 
the three settings.

Figure 2 Difference of number of drugs (discharge–admission) of the patients who 
were admitted on to the orthogeriatric ward.
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reconciliation at the patient’s admission, where omission of 

drugs is one of the most frequent discrepancies detected in 

this process.27 The authors of this study point to the lack of 

training or experience, fatigue, and stress as error-provoking 

conditions, which lead to incomplete prescriptions at admis-

sion. A drug omitted from the medical order was also a very 

common error at the discharge of the patients, not only on 

the orthogeriatric ward but also on the day unit. Crotty et al29 

showed that the addition of a pharmacist coordinator at dis-

charge from hospital to a long-term care facility improves 

medication management. Over- and underdosing errors also 

played an important role in our study, which is in accordance 

with the results obtained by other authors.24,25,30 Transcribing 

errors on the administration charts, the fourth most significant 

error found, could easily be avoided by the implementation 

of tools such as computerized physician order entry.

Most of the pharmacist interventions conducted were 

classified as significant. A possible explanation of the lower 

severity of the interventions carried out at the discharge of the 

patients on the surgery unit might be that the medical orders 

of more than half of these patients had already been validated 

at their admission. Therefore, some serious medication errors 

could have been avoided by validating the medical order at 

the beginning of their hospitalization.

In view of the importance of the medication errors 

detected, it seems to be appropriate to include clinical phar-

macists in health care teams to optimize the pharmacotherapy 

in older patients and to implement measures such as the 

development of clinical decision support systems. These 

tools have been proven to help reduce medication errors in 

geriatric patients.31,32

With regard to the predischarge appointment with 

the patients and their carers, a medication plan including 

information about the prescribed drugs such as therapeutic 

indication and administration was handed out and care-

fully explained to them. In this sense, pharmacists ensured 

at this point counseling on medication purpose and use, 

especially for high-risk medications such as antithrombotic 

or hypoglycemic agents, and medication therapy changes 

upon discharge.

Only 16.2% of the patients included in the study were 

discharged with fewer drugs than the number of drugs they 

were taking at admission. Some barriers for deprescribing 

are difficulty making decisions to stop medications, worry 

about withdrawing a drug prescribed by another physician, 

lack of knowledge about how to stop a medication, and 

concern about the consequences of stopping a drug.33 In the 

light of these results, an effort has to be made in order to 

improve deprescribing of unnecessary drugs in older patients. 

An approach to reduce inappropriate prescriptions in these 

patients has already been described.34

As expected, the degree of integration of the clinical phar-

macist in the multidisciplinary team in terms of requests for 

information in both directions (pharmacist–physicians/nurses 

and physicians/nurses–pharmacist) was higher on the geriat-

ric day unit due to the permanent presence of the pharmacist 

there. The physical closeness between health care profession-

als was in this case crucial to improve cooperation.

One limitation in this study was that the medicines 

involved in each intervention were not recorded. However, 

the main limitation was that the degree of acceptance of the 

pharmaceutical intervention could not be assessed due to 

lack of resources to track the physicians’ decisions after the 

recommendations were made.

Conclusion
We demonstrated that pharmacists’ interventions (medica-

tion review and a planning intervention at admission and 

at discharge) have a positive effect on prescribing in older 

adults, ensuring that they receive effective, safe, and efficient 

drug therapy. This study allowed pharmacists to design a 

pharmaceutical care model that unifies activities around 

the geriatric patient and within the multidisciplinary team. 

Further work needs to be done for geriatric clinical pharma-

cists in Germany.
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