
https://doi.org/10.1177/2042098620918459 
https://doi.org/10.1177/2042098620918459

Ther Adv Drug Saf

2020, Vol. 12: 1–13

DOI: 10.1177/ 
2042098620918459

© The Author(s), 2020.  
Article reuse guidelines:  
sagepub.com/journals-
permissions

Therapeutic Advances in Drug Safety

journals.sagepub.com/home/taw	 1

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License  
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission 
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Reduction of potentially inappropriate 
medication in the elderly: design of a 
cluster-randomised controlled trial in 
German primary care practices (RIME)
Ulrich Thiem, Stefan Wilm, Wolfgang Greiner, Henrik Rudolf , Hans–Joachim Trampisch, 
Christiane Müller, Gudrun Theile and Petra A. Thürmann

Abstract
Background: Potentially inappropriate medication (PIM) is considered to have potentially more 
harmful than beneficial health effects in elderly patients. A German example for a PIM list is 
the PRISCUS list that has been available since 2010. PIMs are associated with an increased 
risk of hospitalisation and adverse health outcomes. Furthermore, drug–drug interactions 
(DDI) may pose additional risks to patients. It is not yet clear how numbers of PIM and DDI can 
be reduced in community-dwelling seniors in primary care; nor is it clear whether patients 
would benefit from such deprescribing.
Methods: The cluster-randomised controlled study on the “Reduction of potentially 
Inappropriate Medication in the Elderly” (RIME study) is designed to examine whether an 
intervention based on the PRISCUS list can lower the proportion of community-dwelling 
people of ⩾70 years taking at least one PIM and/or medication inducing at least one dangerous 
DDI. The intervention consists of professional education and training on the reduction of PIM 
and DDI, and will be offered to either general practitioners (GPs) alone or GPs and their office 
staff in the experimental study arm. The control group will be offered professional education 
and training on more general issues of prescribing in the elderly, not specifically addressing 
PIM or DDI. The primary endpoint is the difference in the proportion of patients with at least 
one PIM or DDI between the start of the study and study closure after 12 months as compared 
between intervention and control group. Secondary endpoints include overall mortality, 
number of hospitalisations during the course of the study, quality of life and costs. Secondary 
analyses will be explorative, with the cluster randomisation being factored in.
Discussion: The RIME study will contribute to answering the question of whether an 
intervention based on the PRISCUS list can reduce the proportion of community-dwelling 
seniors aged ⩾70 years with at least one PIM and/or DDI, and whether this will result in 
positive health effects, for example, as regards hospitalisations.
Trial registration The Study has been registered in the German Clinical Trials Register (DRKS) 
under the number DRKS00003610.

Lay summary

Reduction of potentially inappropriate medication in the elderly

Improper medication is a common problem in elderly with chronic diseases, and especially 
those with multiple diseases. Improper medication is assumed to cause side effects, reduced 
quality of life, more hospital admissions and other negative consequences. Improper 
medication may by avoided by lists like the German PRISCUS list published in 2010. The list 
contains drugs that are assumed to be improper in the opinion of experts. The list also gives 
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hints how drugs may interact, and how drugs should be dosed appropriately. A training of 
general practitioners based on such a list may reduce improper medication.

To evaluate this, a scientific project is planned and conducted. In a total of 140 general 
practitioner offices in the cities of Witten and Hannover, 12 patients in each office aged 
⩾70 years and taking at least 6 drugs on a regular basis will be examined. The treating 
physicians will either get usual recommendations towards pharmacotherapy in the elderly, 
or they will be advised and trained in new developed recommendations based on the PRISCUS 
list. After 12 months, the proportion of patients receiving at least one improper medication will 
be assessed, and the proportions will be compared between the differently trained physician 
groups. It is assumed that one in four patients will get at least one improper medication, 
and that the new developed recommendations will reduce the proportion of patients with 
improper medication by a third.

Keywords:  cluster-randomised controlled trial, drug–drug interaction, elderly, medication 
therapy management, potentially inappropriate medication, primary care
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Background
Potentially inappropriate medication (PIM) is 
usually defined as either the prescription of medi-
cation with an unfavourable benefit/risk ratio than 
safer alternatives, or as the prescription of medica-
tion that should be avoided in the elderly at a cer-
tain dosage or in presence of specific comorbidities.1 
After publication of the first list of PIM for nurs-
ing home residents in the United States (US),2 
several other country-specific lists have been 
developed and published.3,4 These PIM lists use 
explicit criteria on the basis of the benefit/risk ratio 
of a drug, certain maximum doses and treatment 
durations without in-depth consideration of indi-
vidual patients’ characteristics. The PRISCUS list 
specifically covers the German drug market more 
appropriately than the US American Beers list or 
the French Laroche list.5–7 A German alternative, 
the FORTA criteria, names drugs to prescribe, as 
well as those to avoid.8

Potentially inappropriate pharmacotherapy in the 
elderly is a common phenomenon. Recent 
European and US–American studies suggest that 
about one-fifth of persons aged 65 years and 
above are prescribed at least one active drug that 
is considered potentially inappropriate.9,10 The 
risk of being prescribed a PIM increases with the 
number of comorbidities and the number of drugs 
prescribed. Among the risk groups of patients 
being frequently prescribed PIM are persons 
exposed to polypharmacy, particularly those in 

institutional care, persons with dementia, and 
women.9 PIM appears to be associated with nega-
tive consequences for patient health, as reflected, 
for example, in adverse drug effects and increased 
hospitalisation.11,12 However, empirical evidence 
in this field is conflicting.13,14

Apart from PIM, drug–drug interactions (DDI) 
represent a major problem for elderly, multimor-
bid patients, frequently exposed to polyphar-
macy.15 Elderly patients above the age of 65 years 
have a significantly higher risk of preventable 
adverse drug reactions (ADR) resulting in hospi-
talisation than younger patients.16 Moreover, 
almost half of the preventable ADR are based on 
unintended DDI, frequently occurring between 
antiplatelet drugs, oral anticoagulants and non-
steroidal anti-inflammatory drugs (NSAID). 
These drugs, in addition to widely used diuretics, 
have been identified as drugs most frequently 
resulting in preventable hospitalisations in the 
elderly.17 Lapi et al. ascertained the common 
combination of an ACE-inhibitor or angiotensin 
receptor blocker in addition to a diuretic and in 
combination with a NSAID as an unhappy triad 
resulting in deterioration of renal function.18

Evidence on how to reduce the number of PIM 
prescriptions and/or DDI is collated in meta-
analyses,19,20 indicating that a variety of interven-
tions appears promising. Among these are: 
medication review by a pharmacist and/or 
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multidisciplinary team; training opportunities for 
prescribers; and computer-based decision tools. 
The meta-analysis of Ranking et al.20 points out 
some limitations of the literature that need to be 
considered for the interpretation of effects. The 
overall quality of the study methodology, for 
instance, was assessed as being mediocre, which 
limits the validity of the study outcomes. Many 
studies were performed with inpatients, although 
the majority of drugs are prescribed to patients 
outside the hospital setting. None of the included 
studies was from Germany, and none of them 
used evaluation criteria applied in Germany, in 
particular the PRISCUS list or the FORTA crite-
ria.5,8 Despite numerous tools and suggested 
approaches, more interventional studies on the 
basis of existing evidence are needed to establish 
an evidence-based intervention for the reduction 
and avoidance of PIM and the most dangerous 
DDI, and, consequently, adverse drug-related 
events in elderly outpatients with polypharmacy.

Methods

Study aim
The primary aim of this study is to verify whether 
an intervention based on the PRISCUS list can 
reduce the percentage of community-dwelling 
seniors aged ⩾70 years taking at least one medi-
cation that is considered potentially inappropri-
ate or being exposed to one out of a list of 
pre-defined DDI.5 PIM was defined in accord-
ance with the PRISCUS list and a list of relevant 
DDI that had been observed frequently in earlier 
analyses by the PRISCUS Research Network 
and have been established as particularly harm-
ful by others.16–18,21

Design
A controlled, cluster-randomised trial will be 
conducted that is designed to compare among 
primary care practices the proportion of patients 
whose medication includes at least one PIM and/
or one pre-selected DDI. The practices will be 
randomised 1:1 to either the intervention or the 
control group. The intervention physicians will 
have received training to reduce PIM and/or DDI 
to apply in the consultation, whereas the control 
physicians will not have received this specific 
training. The experimental intervention group 
will be randomised further into practices with the 
intervention recipients being only physicians, and 

practices with recipients being both physicians 
and practice nurses.

Study population
All community-dwelling patients who are 
⩾70 years old will be eligible for study participa-
tion if they have seen their general practitioner 
(GP) for any health problem during the past 
3 months and receive prescriptions for a mini-
mum of six different active drugs for regular and 
continuous use. Further inclusion criteria are: a 
life expectancy of at least 6 months according to 
the opinion of their attending GP; patient’s con-
sent to participate in the data acquisition (assess-
ment at study onset in the primary care practice, 
telephone interviews in the course of the study); 
accessibility by phone, accessible for interviewing 
(which, among others, relies on sufficient hearing 
ability and sufficient command of the interview 
language) and written informed consent to study 
participation. Criteria precluding patients’ par-
ticipation in the study are advanced cognitive 
impairment or dementia, legal incompetence or 
established legal guardianship.

Primary and secondary endpoints
Within each cluster, the difference D in the propor-
tion of patients aged ⩾70 years with at least one 
PIM or DDI between the start of the study and 
study closure after 12 months will be calculated. 
This difference D is the primary endpoint. The fol-
lowing secondary endpoints have been defined: 
overall mortality, number of hospitalisations, qual-
ity of life, patient satisfaction with treatment, func-
tional impairments over the study period, and costs.

All direct medical and non-medical resource use 
will be provided by patient’s self-report using the 
FIMA questionnaire for the use of medical and 
non-medical services in old age.22 The practica-
bility and validity of the FIMA questionnaire has 
been validated, and seniors fulfilling the entry cri-
teria for the RIME study will be able to correctly 
answer the questions about health care utilisation 
and also offers the opportunity to catch over- 
the-counter medications. Health outcomes of the 
intervention are measured by, for example,  
clinical outcomes like mortality, number of 
re-hospitalisations or relevant adverse drug-
related outcomes. Patient-reported outcomes 
such as health-related quality of life (EQ5D and 
SF–12) will be also considered.23,24 In addition to 
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an exclusive consideration of health benefits of 
the intervention, corresponding cost effects play a 
crucial role in health economic analyses. Here, 
the data from Knappschaft, a cooperating health 
insurance provider, will be used to determine for 
the subgroup of those insured whether the infor-
mation provided by patients is sufficiently valid 
for cost accounting. If this is the case for those 
insured with Knappschaft, sufficient validity of 
the data is also assumed for all included patients. 
If structural overestimations or underestimations 
are found, this result will be used for the overall 
sample as a basis for adjustments or sensitivity 
analyses.

Intervention
For practical use and comfortable handling by the 
practice staff involved, a condensed version of the 
PRISCUS list of PIMs (active drugs and most 
frequently used product names), the so-called 
‘PRISCUS pocket card’ (Figure 1), will be com-
piled for the experimental intervention. Selection 
of PIM is guided by prevalence of use, that is, 
active drugs are included in the pocket card for 
which, according to the literature reviewed, pre-
scription rates are highest.25,26 The pocket card 
also includes three frequent, clinically relevant, 
drug interactions that, according to the pertinent 

literature, often contribute to hospitalisation and 
should be avoided.15,16,18 This card also entails a 
few suggestions for the general approach to medi-
cation and to polypharmacy, especially in the 
elderly.27 A simplified version for practice nurses 
is also prepared (Figure 2). The pocket card and 
its simplified version are designed as hard copies 
to lie ready to hand on desk tops. In addition to 
the pocket card, a comprehensive manual will be 
provided. In the manual, a detailed discussion of 
the set of problems encountered with PIM is 
offered, as well as extensive information on the 
listed active drugs, their risks, and alternative 
options, as also given in the PRISCUS list.5 Based 
on all resources available, a slide set will be pre-
pared and approved for lectures and presenta-
tions for doctors and their office staff as part of 
the experimental intervention. A telephone hot-
line will also be established to enable specific 
questions to be discussed with a clinical pharma-
cist when considered necessary by GPs. An over-
view is given in Table 1.

GPs and their practice nurses, where applicable, 
randomised to the experimental intervention will 
first be invited to a professional training event. 
During, or shortly after, the event they will be 
given the PRISCUS pocket card and the compre-
hensive manual. Practitioners and practice staff 

Figure 1.  PRISCUS pocket card. A condensed version of the PRISCUS list of potentially inappropriate 
medication (PIM).
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Figure 2.  Simplified version of the PRISCUS pocket card for practice staff.
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not able to attend the training event at any of the 
alternative dates suggested, will be offered train-
ing in their practice by qualified and experienced 
GPs of the study team, that is ‘training by peers’.28,29

Physicians from the subgroup of the experimental 
intervention, in which both physicians and their 
practice staff are involved, also attend the above 
mentioned professional training event. Yet the 
training of the practice teams will always be in 
their respective practices. Physicians/practices 
randomised to the control group will be invited to 
attend a professional training event that includes 
a lecture about general aspects of geriatric phar-
macotherapy without any further take-home 
materials.

Recruitment of participants and study 
procedure
GPs of the practice networks of the universities of 
Witten/Herdecke (n = 900) and Hannover Medical 
School (n = 1045), both Germany, including both 
rural and urban settings, will be informed about 
the study and the opportunity for participation. 
Participating doctors should intend to continue 
practicing for at least one more year and have to 
provide written informed consent. In the practice, 
patients aged ⩾70 years who presented in the 

practice during the preceding 3 months for any 
health problem, and who have been prescribed six 
or more drugs for regular use, will be identified. 
Eligible patients will be contacted by the practices, 
informed briefly about the planned study and 
invited to participate. If patients are interested, an 
appointment at the physician’s office will be 
arranged to receive written and verbal information 
about the aims of the study and study arrange-
ments as well as a check on the inclusion and 
exclusion criteria. After written informed consent 
has been obtained, a subsequent appointment will 
be arranged for the assessment of baseline data 
(t0). Apart from gender and age, baseline data 
include educational level, insurance status, and all 
information required to calculate the Charlson 
Comorbidity Index.30 The cooperation partners 
from General Practice will design an easily man-
ageable, comprehensive,and informative geriatric 
assessment (MAGIC Assessment) based on the 
formerly explored STEP Assessment. The 
MAGIC Assessment shall be deployed within 
both arms of the RIME study to provide a solid 
overview about relevant health problems that have 
to be included into the pharmaceutical treatment 
plan of elderly general practice patients. Therewith 
we intend to attract GPs attention to the complex-
ity of multimorbidity, and that the latter should be 
accounted for when aiming to improve the quality 

Table 1.  Elements of the intervention.

No. Intervention group Control group

1. CME event dealing primarily with potentially inappropriate 
medication (PIM), strategies to avoid PIM, and drug-drug 
interaction (DDI)

CME event dealing with general 
aspects of pharmacotherapy for 
elderly patients

2. PRISCUS card: modified and abbreviated PRISCUS list 
containing 17 drugs, 3 interactions, and several clues on 
drug monitoring

Not provided

3. PRISCUS manual: comprehensive overview of PIM, 
strategies to avoid PIM, and the PRISCUS list

Not provided

4. peer educational outreach visit offered as an addition 
to the CME event, focusing on questions of potentially 
inappropriate medication in patients/cases of the office/
practice

Not provided

5. telephone hotline opportunity for pharmacological 
counselling, addressing potentially inappropriate 
medication and other issues of pharmacotherapy, as 
requested by participating physicians

telephone hotline offered for 
general counselling on issues 
of pharmacotherapy in elderly 
patients

CME, continuous medical education; DDI, drug–drug interaction; PIM, potentially inappropriate medication.
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of prescribing. Moreover, the MAGIC Assessment 
will provide baseline data to characterise the 
health status of the RIME study population.31 
Apart from specific health problems, the MAGIC 
assessment also covers tests of functional abilities, 
for example, mobility, cognition and depressive 
mood. Laboratory values for sodium, potassium 
and serum creatinine will be taken from the prac-
tice database where the most recent value availa-
ble will be documented for the RIME study.

After collection of baseline data, a date for the first 
telephone interview will be arranged with patients. 
This should be as close as possible to the baseline 
appointment, that is, within the next 3 weeks. 
Trained staff will ask patients about all medica-
tions prescribed as well as over-the-counter prod-
ucts with PZN codes (‘Pharmazentralnummer’, 
German standard identification number for mar-
keted medicinal products), which can be found on 
medication packages. This code characterises a 
unique medication, that is, active substance, dose 
per unit, number of units per package and manu-
facturer. In addition, patients will be asked for 
the number of doctors’ appointments, use of 
medical aids and appliances, surgeries and times 
spent in rehabilitation centres. The telephone 
interview also includes enquiries regarding life-
style, pain, depression (using the Geriatric 
Depression Scale GDS–5), quality of life 

(EQ–5D, SF–12), and physical activity 
(PRISCUS–PAQ).23,24,32,33 Frailty is assessed by 
means of the ‘Vulnerable Elders Survey 13’, 
VES–13.34 The interview is expected to last 
approximately 45 min.

Participating patients will again be interviewed by 
phone after 6 and 12 months. These interviews 
are designed to capture patients’ present medica-
tions and thereby identify PIM and/or DDI as the 
primary endpoint. In addition, secondary end-
points will be gathered and potential adverse 
events recorded. The telephone interview after 
12 months will be the end of patient participation 
in the study. Figure 3 gives an overview of the 
proposed study procedure. The scope and times 
of data acquisition are listed in Table 2. Data 
management including issues of data safety, qual-
ity checks, etc. will be performed centrally, and in 
accordance with established internal standards.

Randomisation and masking
Once 12 participants have been recruited in a 
given practice, the practice will be randomised to 
either the group with experimental intervention 
or to the control group. Randomisation will 
include blocks of variable length that will be strat-
ified for the two practice-recruiting regions, 
Witten/Herdecke and Hannover. Randomisation 

Figure 3.  Overview of the proposed study procedure.
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will be performed centrally under the responsibil-
ity of the leading statistician. Fax will be used for 
communication.

Primary care practitioners and practice partici-
pants will be blinded as to the group to which 
they are assigned. Practitioners in both groups are 
merely informed about the requirement of par-
ticipating in a training course. However, it cannot 
be ruled out that some GPs will ask for further 
information in the course of the trial. In addition, 
the tasks of the GPs are to make a first appoint-
ment with the patients and briefly explain the 
study and later pass on laboratory values of the 
patients.

We think that this involvement is rather small and 
will not cause sustained heightened awareness or 
change behaviour.

Data collection for the primary endpoint – the 
capture of current medication according to the 
participants’ own information – and for second-
ary endpoints, will be performed by trained call-
centre staff who are blinded to group allocation.

Sample size estimation
Based on international literature and on analyses 
of the prevalence of PRISCUS PIM,9,25,26 we 
assume a prevalence of potentially inappropriate 
medication of at least 25% in the study popula-
tion. We consider this as a rather conservative 
estimate, as DDIs are not included in this sam-
ple size estimation. A 9% reduction in the pro-
portion of patients with PIM down to 16%, 
which corresponds to a relative risk (RR) of 
0.64, is considered a clinically meaningful effect 
size. In similar studies, the expected maximum 

Table 2.  Data assessment.

No. Items/questions/questionnaires Baseline 6 months 12 months

1. Demographic data x  

2. Current medication x x x

3. Compliance with medication (self-reported) x x x

4. Selected symptoms/possible side effects x x x

5. Life style variables (for example, smoking habits, 
alcohol intake)

x  

6. Sleep quality x x x

7. Falls and fractures x x x

8. Charlson comorbidity index (adapted version) x  

9. PRISCUS physical activity questionnaire (PRISCUS–PAQ) x

10. MAGIC assessment x  

11. GDS–5 x x x

12. vulnerable elders survey questionnaire (VES-13) x  

13. Ten word list (for immediate and delayed recall) x x x

14. EQ-5D quality of life questionnaire x x x

15. SF–12 quality of life questionnaire x x x

16. FIMA questionnaire x x x

EQ, EuroQuol; FIMA, Health-related resource use in the elderly; GSD, geriatric depression scale; MAGIC, Manageable 
Geriatric; PRISCUS-PAQ, PRISCUS physical activity questionnaire; VES-13, vulnerable elders survey.
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intra-cluster correlation coefficient (ICC) indi-
cated for the primary care sector was about 
0.085.35–37 With 12 patients per cluster, this 
means inflating the sample size (‘inflation factor’ 
due to cluster randomisation) by 1.935. On this 
basis, a sample size of 1680 patients (12 per 
cluster in 140 clusters) was determined neces-
sary to reach a test power of 90% at a 5% level of 
significance using t-test. For the screening 
needed to establish patient eligibility and readi-
ness to participate, we factored in 20% more 
practices (168 instead of 140 clusters) and 25% 
more patients per cluster (15 instead of 12 
patients), totalling an overall number of 2520 
patients (168 × 15).

Statistical analysis
Analysis will be performed following the inten-
tion-to-treat principle. The efficacy of the inter-
vention in reducing PIMs will be established by 
comparing the difference D of the proportions of 
patients with PIM and/or DDI between baseline 
and 12 months follow up between the interven-
tion and the control group. For comparison of the 
difference D between the intervention and the 
control group, an analysis of variance (ANOVA) 
with study centre (Hannover or Witten) as covari-
able will be used. The evaluation of secondary 
endpoints will be explorative using mixed models. 
Potential unintended effects of the intervention, 
like falls, hospitalisation or death, will be reported 
descriptively.

Subgroup analysis
Two pre-defined subgroup analyses are planned. 
The first will compare the effects of the interven-
tion between the two subgroups of the interven-
tion group: one with physician only training, and 
one with physician and practice staff training. 
The assumption is that training of the whole prac-
tice team, physicians and their practice staff, will 
be more effective than training physicians alone. 
The second subgroup analysis will restrict the 
analysis to participants considered to be vulnera-
ble as identified by the VES–13 tool.34 The 
assumption is that elderly people of advanced age 
and with functional limitations, that is, frail 
elderly, are at higher risk of experiencing medica-
tion side effects due to PIM and/or DDI. We 
assume that the subgroup of frail elderly may ben-
efit more from the intervention.

Ethics and study registration
Like any research involving human subjects, 
this study is to comply with the ethical princi-
ples stipulated in the Declaration of Helsinki. 
All applicable national legislation, including 
data protection regulations, will be followed 
and monitored during the planning and con-
duct of the study. The trial protocol and other 
study documentation were submitted to the 
competent Ethics Committee for evaluation. 
The Ethics Committee of Witten/Herdecke 
University approved the project by vote on 28 
February 2012 (application no. 147/2011). The 
vote of approval by the Ethics Committee of the 
Hannover Medical School was obtained on 23 
February 2012 (application no. 1361–2012). 
All relevant protocol modifications, for exam-
ple inclusion or exclusion criteria, outcomes, 
etc., and relevant changes in study arrange-
ments will be reported to the ethics committee 
as amendments. The study was registered in 
the ‘German Clinical Trials Registry’ (DRKS) 
under number DRKS00003610. Study results 
will be reported to participating physicians and 
their practice staff after finishing the main anal-
ysis. Scientific meetings, media and journal 
publications will be used to disseminate results, 
once available.

Discussion
RIME investigates the effect of professional train-
ing on the subject of reducing PIM by focussing 
on criteria of the PRISCUS list and important 
DDI in community-dwelling elderly patients. 
The design of this study offers several advantages 
over previous studies. First, the intervention is 
performed in GP primary care practices, that is, 
in the setting where most drugs are prescribed. If 
the intervention turns out to be effective, a high 
number of patients will benefit. The majority of 
previous studies on the reduction of potentially 
inappropriate medication have been conducted in 
in-patient settings, so that their concepts are not 
readily transferable.38–41 The results of European 
multinational trials are expected shortly.42,43 Our 
target group are those elderly, community-dwell-
ing patients who are able to visit their GP, and 
having an estimated life expectancy of 6 months 
or longer. This population represents a large 
group of patients visiting GP offices and can be 
further analysed with regard to vulnerability 
testing.
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An important aspect of our intervention lies in the 
fact that the target group are the GPs and their 
practice staff in primary care. This means that the 
intervention of our study does not consist of a 
predefined medication review in which to assess 
and modify patients’ medications, for example, 
by trained pharmacists,36 but rather in the train-
ing and mentoring of GPs, which is expected to 
result in a change of their medication manage-
ment. A positive effect would prove that the inter-
vention works, even in the absence of 
implementation of an additional health care pro-
fessional, and concurs with the current routine in 
Germany. In other studies, attending inpatient 
doctors adopted the recommendations of an 
external consultant or of a team of experts,39,41 so 
that the effect of the recommendations cannot 
clearly be distinguished from the influence exerted 
by the specialists or teams of experts.

Our study uses the design of cluster-randomised 
clinical studies. This is necessary because ran-
domisation units refer to practices/the participat-
ing GP rather than individual study participants. 
This design is considered the gold standard in 
precluding contamination effects. In previous 
studies, the intervention was often carried out in 
one single institution or single hospital. A mutual 
influence between the two different intervention 
groups via the medical staff involved in treating 
the study groups, therefore, could not be fully 
ruled out.

Finally, software-assisted decision tools or other 
measures requiring preparations in the practice 
will not be necessary.43 Instead, the intervention 
relies on easily implemented ways of informing 
and training doctors and practice staff in the 
existing context of the primary care system in 
Germany. In this respect, the approach chosen 
for the present study is a pragmatic one. German 
general practices work with different practice 
software and may already use electronic prescrib-
ing warning. The PRISCUS list has been imple-
mented in some GP software systems lately, after 
the start of the trial. However, GPs often switch 
off the warning system, as the alert threshold is 
rather low. In addition, we expect equal distribu-
tion of use or non-use of the warning systems fol-
lowing randomisation.

In this trial, patient telephone interviews are used 
to gather information about drug use, outcomes 
and health care utilisation. This approach has 

been tested in previous studies and allows for data 
collection without disturbing the workflow in pri-
mary care practices.44 As over-the-counter medi-
cation contributes significantly to polypharmacy 
and DDIs, direct information will be obtained 
from patients.

It is important to note that training of not only 
GPs can be implemented, but also practice 
staff. Medical assistants play an important part 
in patient contact and arranging appointments. 
Due to their organising functions, they commu-
nicate more frequently with patients, and are 
able to pre-sort and focus on patients’ current 
concerns and problems. Involving the practice 
staff in the intervention increases the chance of 
identifying problems in a patient’s medication 
and of adequately addressing them. If an inter-
vention is successful, its impact may be 
increased when involving medical assistants. 
This version of training the practice staff and 
not merely the doctors of a practice, therefore, 
will be evaluated in the subgroup of the inter-
vention group.

Many comparable studies have chosen the num-
ber of potentially inappropriate drugs as their pri-
mary endpoint.20 While this approach is widely 
accepted, the clinical significance of this endpoint 
is not clear. For this reason, the primary endpoint 
for the present study is defined as the difference 
in the proportion of patients with at least one 
potentially inappropriate medication or one inap-
propriate interaction. It follows, therefore, that it 
is not merely reducing prescriptions of PIMs that 
is the essential difference between the experimen-
tal and the control intervention, but the propor-
tion of patients who will not be on any PIM at all. 
The secondary endpoints, for example, hospitali-
sations, potential adverse events, and quality of 
life, will be monitored much like in previous 
studies.19

The question to what extent PIM can be reduced 
in elderly patients has not yet been fully answered. 
Several studies conducted in diverse settings sug-
gest that various modifications to drug prescrip-
tion and supply may lead to a reduction of PIM 
for the elderly. The study presented here will pro-
duce new information as to whether, and to what 
extent, PIM and DDI in the primary care setting 
can be reduced or precluded by a pragmatic 
approach that can be implemented easily in eve-
ryday practice.
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