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Abstract

Background The more (inappropriate) drugs a patient uses, the higher the risk of drug related problems. To reduce these risks,
medication reviews can be performed. Objective To report changes in the prescribed number of (potentially inappropriate)
drugs before and after performing a medication review in high-risk polypharmacy patients. A secondary objective was to
study reasons for continuing potentially inappropriate drugs (PIDs). Setting Dutch community pharmacy and general medical
practice. Methods A retrospective longitudinal intervention study with a pre-test/post-test design and follow-up of 1 week and
3 months was performed. The study population consisted of 126 patients with polypharmacy and with additional risk for drug
related problems that underwent a medication review in five community pharmacies. The medication review was performed
by the pharmacist in close cooperation with the general practitioner of each corresponding patient. Main outcome measure
Number of (potentially inappropriate) drugs, and appropriateness of prescribed medicines. Results The average number
of drugs a patient used 1 day before the review was 8.7 (SD = 2.9), which decreased (p < 0.05) to 8.3 (SD = 2.7) 1 week
after the review, and to 8.4 (SD = 2.6) 3 months after the review. The average number of PIDs was initially 0.6 (SD = 0.8)
per patient and decreased to 0.4 (SD = 0.6, p < 0.05). Twenty-two of the 241 initial drug changes (9%) were deprescribed
during follow-up. Registered reasons for continuing PIDs are clinical or patients’ preferences. Conclusions Performing
medication reviews in polypharmacy patients seems useful to continue at least in high-risk patients in The Netherlands. The
time-consuming reviews could be limited to patients who are willing to change their medication.
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Impact of practice Introduction

With aging, the risk of developing chronic diseases increases
e Current Dutch practice regarding medication reviews by ~ and often lead to the use of multiple drugs [1], referred to as
a pharmacist and in cooperation with the general practi-  polypharmacy [2]. The prevalence of polypharmacy ranges
tioner, should be continued and further disseminated. from 34 to 65% in older patients in different countries [1,
e Before a medication review, the patients’ wishes should = 3-5]. As polypharmacy increases, so does the use of poten-
be assessed by the general practitioner and taken into  tially inappropriate drugs (PIDs) which leads to a higher
account. risk of drug related problems (DRPs) [1, 6-11]. Polyphar-
macy is also an important risk factor for preventable hospital
admissions [7, 12—15]. The costs associated with avoidable
admissions are estimated, for the Netherlands, at over 85
million euros [12]. It is predicted that the number of elderly
with multi-morbidity will continue to increase, which makes
polypharmacy an expanding societal issue [5].
Medication reviews aim to reduce preventable admissions
and related costs. In the Netherlands, the Systematic Tool
Dept. Health Technology & Services Research Faculty to Reduce Inappropriate Prescribing (STRIP) method [2] is
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medication usage of an individual patient through a review
by a physician, pharmacist, and the patient (and/or informal
caregiver or other caretakers).

Several studies have been performed regarding the effec-
tiveness of medication reviews. On the one hand, medica-
tion reviews show little or no effect in improving the quality
of life, mortality, patients’ functioning, (re)admissions, and
adverse drug events [16-21]. On the other hand, in some
studies a decrease was found in the number of drugs per
patient, DRPs, emergency department contacts, or inappro-
priate drugs [16, 17, 22-25].

As of now, there is limited explanation for these unex-
pectedly small or absent effects seen in previous studies.
One explanation might be that only certain subgroups of
patients might benefit from medication reviews, which
does not become apparent when mainly focusing on older
polypharmacy patients in general. This idea is supported
by one study in high-risk patients [17] in which an effect
was observed on the total number of prescribed medica-
tion. It is, however, not clear whether there is an effect on
the prescription of inappropriate medicines as well, which
could further explain the limited health gains —like hospi-
tal admissions or quality of life- that were also observed.
In order to draw any firm conclusions on the usefulness of
medication reviews, there is a need for studies that aim to get
a closer look on individual effects and on effects in high-risk
groups—with e.g. impaired renal function, or poor compli-
ance. Also, additional insight into the stability of changes
in medication and the possible continuation of PIDs after a
review may be required to further understand the impact of
medication reviews.

Aim of the study

The aim of our study was to assess the changes in number
and appropriateness of drugs prescribed in high-risk poly-
pharmacy patients directly after and 3 months following a
medication review. A secondary goal of the study was to
investigate the reasons for possible continuation of PIDs.

Ethics approval

Retrospective patient data from the pharmacies’ databases
were used, and no insight in the full electronic patient
records was provided. The data that is used in this study is
processed anonymously, so that the data could not be traced
back to patients. In all five pharmacies a confidentiality
agreement was signed, so that the data would not be shared
with others. Approval for ethical standards of this study has
been granted by the Ethics Committee of the Faculty of

Behavioral, Management and Social Sciences of the Uni-
versity of Twente.

Method
Study design

A retrospective longitudinal intervention study with a pre-
test/post-test design was carried out. The pre-test measure-
ments were performed 1 day before the review, and the post-
test measurements 1 week and 3 months after the review.

Study population

The study population consisted of older high-risk polyphar-
macy patients registered in five community pharmacies in
the Eastern part of the Netherlands who underwent a medi-
cation review between January 2015 and April 2016. The
inclusion criteria used in this study match with the criteria
described in the Dutch guideline on polypharmacy in elderly
[2]:

Age 65 years and older, using five or more types of drugs,
having one or more of the following risk factors:

e impaired renal function (eGFR < 50 ml/min/1,73 m2);

e impaired cognition (dementia or indications of memory
disorders and other cognitive disorders);

e increased risk of falling (patient fell at least one time in
the preceding 12 months);

e signals of poor compliance; or

¢ ot living independently (living in care or nursing home).

A sample size calculation was performed, which showed that
156 patients are needed (ax = 0.05; p = 0.20) to detect a mean
difference in the primary outcome (number of drugs) of at
least 0.28 with a standard deviation of 1.25 [22].

Intervention: performing the medication reviews

The medication reviews were initiated by the pharmacist and
further carried out in close cooperation with the correspond-
ing general practitioners (GPs) in six steps that match with
the Dutch guideline on polypharmacy [2]: (1) pharmacist
selects patients, asks patients for permission, collects data,
(2) pharmacist carries out pharmacotherapeutic anamnesis,
(3) pharmacist identifies (potential) pharmacotherapeutic-
related problems, (4) pharmacist and GP set up a pharmaco-
therapeutic treatment plan, (5) GP establishes the pharmaco-
therapeutic treatment plan and participation is tailored to the
capabilities of the patient, (6) GP executes and monitors the
intended interventions. The medication reviews have been
performed since 2015 by the pharmacists and GPs. They did

@ Springer



482

International Journal of Clinical Pharmacy (2018) 40:480-487

not receive a training in reviewing, but were offered the step-
wise method as a guideline. The stepwise method is based
on the START and STOPP criteria [26].

Data collection

The medication passports and medication profiles (a time-
line of which drugs are used during which period during
1 year) of each patient, and the pharmacist’s notes were used
to derive, for each patient, information on: (1) type and dose
of drug(s) 1 day before the review, 1 week after the review
and 3 months after the review; (2) reasons for (not) stopping
or (not) adding a particular drug. Reasons for (not) stopping
a drug, while the guidelines indicate the reverse, were addi-
tionally identified by a short online questionnaire presented
to six GPs and 4 pharmacists involved in the medication
reviews.

The Anatomical Therapeutical Chemical (ATC) codes
of the medications were used to have a uniform interna-
tional naming. For each patient, drugs were identified that
are potentially inappropriate given this patient’s medical
condition(s) and/or other medicine(s) used by screening
the medication passports and profiles (1st author). For this
purpose, we used the Dutch translation [27] of the revised
STOPP-criteria (Screening Tool of Older Peoples’ Prescrip-
tions) that has been developed in Europe [26]. The Dutch
version is modified e.g. by excluding drugs that are not reg-
istered in The Netherlands [27]. If the drug used was not
considered inappropriate according to the STOPP criteria,
we defined it as appropriate. To examine the (in)appropri-
ateness of the medications, a couple of diagnostics were
obtained from the pharmacies: blood pressure, renal func-
tion, potassium level, sodium level, non-protein bounded
calcium, beats per minute, HAS-BLED score, and respira-
tory failure (pO2- and pCO2-level). Only if the pharmacies
did not have this information, the GPs were asked. The
diagnostics non-protein bounded calcium and respiratory
failure were not included in this study, because these were
not available. Therefore STOPP criteria C2 (use of antiplate-
let agents, clopidogrel and other agents in this group, dipy-
ridamole, vitamin K antagonists, direct oral anticoagulants
when patient has increased risk of bleeding) and G4 (use of
benzodiazepines when patient has acute or chronic respira-
tory insufficiency), and partly STOPP criterion B8 (use of
thiazide diuretics when patient suffers of hypercalcaemia)
were excluded from this study.

Data analysis
Statistical analyses were performed using SPSS version 23.
Paired samples t-tests (with 95% confidence intervals) were

performed on the variables ‘number of drugs’ and ‘number
of potentially inappropriate drugs’. Descriptive statistics
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were used to evaluate how many times a (inappropriate)
type of drug was added, stopped or had a dose modification.

Results
Patient characteristics

One hundred and twenty-six patients were included in this
study. After 3 months, 118 patients could still be included.
Eight patients could not be included at 3 months, because
some died before the 3 months had passed and for others
follow-up time of 3 months was not reached yet. The popu-
lation consisted of more women than men (58.7% (n = 74)
vs. 41.3% (n = 52)) and the mean age of the population was
76 years old (see Table 1).

Changes in drug prescription following the review

One week after the medication review, the total number of
drugs decreased from 1100 to 1048, and the mean num-
ber of drugs per patient decreased from 8.7 (SD = 2.9) to
8.3 (SD = 2.7) (Table 2). A decrease was also seen for the
number of PIDs (from 70 to 45) and mean number of PIDs
(from 0.6 [SD = 0.8] to 0.4 [SD = 0.6]). After 3 months, the
numbers decreased further, except for the mean number of
drugs per patient. All average decreases were statistically
significant.

Looking at the individual level instead of means, one can
see that the difference in number of drugs between 1 day
before review and 1 week after review decreased with a max-
imum of five drugs per individual patient, and increased with
a maximum of four drugs per individual patient (Table 2). In
case of the PIDs, both 1 week and 3 months after review, the
maximum decrease was two drugs, and maximum increase
of one drug on an individual level.

One week after the medication review, 241 changes were
made (Table 3) in 126 patients. In 48.5% (n = 117) of the
modifications a drug was stopped, in 27% (n = 65) of the
modifications a drug is added, and the remaining 24.5%
(n = 59) were dose modifications. After 3 months, 73 addi-
tional changes (51 new, 22 change back to initial drug/dose)

Table 1 Baseline characteristics of study population. N = 126

Patients included in study

1 day before review (n) 126

1 week after review (n) 126

3 months after review (n) 118
Gender

Women [n (%)] 74 (58.7)

Age at review [m (SD)] 76 (7.4)
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Table 2 Total number, mean number, and range of drugs and PIDs, and total and mean number of elderly with PIDs
N  Total Mean number  Range Range in Total Mean number  Range Range in
number of (SD) drugs per number of  changes in num- number of (SD) PIDs® per number of  changes in
drugs patient drugs ber of drugs PIDs* patient PIDs* PIDs*
1 day before 126 1100 8.7 (2.9) 5-21 - 70 0.6 (0.8) 0-5 -
review
1 week after 126 1048 8.3 (2.7)* 3-20 —-5to+4 45 0.4 (0.6)* 04 -2to+1
review
3 months after 118 985 8.4 (2.6)* 3-18 —4to+4 42 0.4 (0.6)* 0-3 -2to+1
review
2PIDs = potentially inappropriate drugs
*P < 0.05 (paired samples ¢ test, reference 1 day before review)
Table 3 Drug modifications 1 week and 3 months after the medication review
Total number  Number of speci-  Mean number (SD) Range of  Total Number of patients
of modifica- fied modifications  of modifications per modifica- number of  with modification (%)
tions (%) patient tions patients
Modification of dose
1 week since review 241 59 (24.5) 0.5 (0.7) 0-3 126 48 (38.1)
3 months—new 51 11 (3.5) 0.1 (0.3) 0-2 118 11 (9.3)
3 months—back to initial 22 2 (0.6) 0.0 (0.1) 0-1 118 2(1.7)
drug®
Drug added
1 week since review 241 65 (27.0) 0.5 (0.8) 04 126 48 (38.1)
3 months—new 51 30 (9.6) 0.3 (0.8) 0-5 118 17 (14.4)
3 months—back to initial 22 7(2.2) 0.1 (0.3) 0-3 118 54.2)
drug®
Drug stopped
1 week since review 241 117 (48.5) 0.9 (1.2) 0-6 126 70 (55.6)
3 months—new 51 10 (3.2) 0.1 (0.3) 0-2 118 8 (6.8)
3 months—back to initial 22 13 (4.1) 0.1 (0.4) 0-2 118 10 (8.5)

drug®

#The modification was a switch back to the drug/dose already prescribed before the review

were seen adding up to 314 changes in total in 118 patients.
Of these 314 changes at 3 months after the review, 23 (45%)
were stopped drugs, 37 (33%) were added drugs, and 13
(23%) were dose modifications.

A little more than half of the dose modifications were
a reduction in dose (52.5% (n = 31) after 1 week, 53.8%
(n = 7) after 3 months) (not in Table). All other dose modi-
fications concerned a dose increase.

From Table 4 it can be seen that the drugs that were most
frequently added, stopped, and of which the dose was modi-
fied are from the groups ‘alimentary tract and metabolism’
and ‘cardiovascular system’. Of the group ‘alimentary tract
and metabolism’ vitamins and minerals were most often
added (19% (n = 19)), and of the group ‘cardiovascular sys-
tem’, diuretics (8% (n = 5)), agents acting on the renin-angi-
otensin system (8% (n = 5)) and lipid modifying agents (6%
(n = 4)) were mostly added. The drugs that were stopped

most often in the ‘cardiovascular system’ group concern the
same drugs (6% (n =7), 6% (n = 7), 8% (n = 9) respec-
tively), and in the group ‘alimentary tract and metabolism’
these drugs were drugs for constipation (4% (n = 5)) and
diabetes (5% (n = 6)). Another group in which drugs are
relatively frequently stopped is the ‘nervous system’. Here,
it mostly concerns analgesics (8% (n =9)). The drugs which
dose was most often modified were drugs used for diabetes
(9% (n = 5)), minerals (9% (n = 5)), cardiac therapy (10%
(n = 6)), and agents acting on the renin-angiotensin system
(7% (n = 4)). Three months after the review, we saw the
same pattern in most common drug groups.

Forty-four out of the 45 PIDs seen 1 week after the review
(Table 2) already existed before the review. Table 5 lists the
reasons for not stopping a PID. The notes of the pharmacists
concern several clinical reasons for continuing the PID. Most
often it is registered that negative health effects are to be
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Table 4 Type of changes in total number of drugs (N = 241) that were changed in 126 patients 1 week after review

Drug group [n (%)] ATC codes Added (n = 65) Stopped (n = 117) Dose
modification
(n=159)
Alimentary tract and metabolism A 30 (46.2) 21 (17.9) 18 (30.5)
Blood and blood forming organs B 5(1.7) 11 (9.4) 0 (0)
Cardiovascular system C 14 (21.5) 34 (29.1) 20 (33.9)
Dermatologicals D 0(0) 2(1.7) 0(0)
Genito urinary system and sex hormones G 3(4.6) 8 (6.8) 00
Systemic hormonal preparations, excl. sex hormones H 1(1.5) 1(0.9) 1(1.7)
and insulins
Anti-infectives for systemic use J 00 1(0.9) 1(1.7)
Antineoplastic and immunomodulating agents L 0(0) 1(0.9) 1(1.7)
Musculo-skeletal system M 0(0) 10 (8.5) 2(3.4)
Nervous system N 7 (10.8) 19 (16.2) 5(8.5)
Respiratory system R 2 (3.1 3(2.6) 8 (13.6)
Sensory organs S 3(4.6) 6(5.1) 3(.1)

Table 5 Registered and mentioned reasons for continuing PIDs after the medication review

Reasons registered in pharmacists’ notes concerning the PIDs that were continued N=44
The health status of patient is that bad that the negative consequences of the drug are taken for granted 3(6.8)
Patient experiences negative effects of stopping the drug 3(6.8)
The potassium level will be under surveillance by the GP, when the potassium level rises, the drug will be stopped 2(4.5)
Patient does not experience any adverse events of this drug 1(2.3)
The drug has been stopped partially, now it is being used on an as needed base 1(2.3)
The drug has not been stopped directly, but the patient has a scheme to reduce the drug in steps 1(2.3)
Indication to stop the drug does not apply in this case, because the patient only has a little superficially ulcer in the duodenum 1(2.3)
Instead of stopping the drug, the dose is lowered 1(2.3)
There is no better alternative 1(2.3)
Reasons mentioned in questionnaire filled in by the five GPs and four pharmacists involved in the medication reviews N=9
The patient disagrees with the change 8 (88.9)
The GP thinks the patient does not want to change 3(33.3)
The patient had previous experience with the change without good outcomes 3(33.3)
The specialist disagrees with the change 2(22.2)
Fragile health status of the patient is seen as contraindication 2(22.2)
The GP disagrees with the change 1(11.1)
Expected that the patient will become disoriented as a result of changes 1(11.1)

expected by a change in drug or dose (7% (n = 3)). The GPs Discussion
and pharmacists were also asked for reasons for continuing
PIDs in general and this revealed that 89% (n = 8) of them  This study aimed to assess changes in number and appro-

mention the preference of the patient as a reason, while clinical ~ priateness of prescribed medication in older polypharmacy
reasons are less frequently mentioned.
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patients following a medication review in general practice.
The overall findings suggest that medication reviews may
be able to reduce the number of drugs and the number
of potentially inappropriate drugs and that the changes
remain fairly stable at least in the first 3 months. The drug
groups ‘alimentary tract and metabolism’ and ‘cardiovas-
cular system’ consist of the leading types of drugs that
undergo changes due to the medication reviews. Overall,
there were more patients that stopped one or more drugs
than patients that were prescribed one or more addi-
tional drugs. Reasons for continuing PIDs are mainly the
(expected) negative effects of changes and the patient’s
preference.

Although there were more drugs stopped than added,
which is confirmed by two previous Dutch studies [28, 29],
the average decrease in number of drugs between before and
after the review was rather small. Lenaghan et al. [17] and
Jodar-Sanchez et al. [22] also showed an average reduction
of less than one drug per patient, which matches the current
result. There is a chance that the selected pharmacies and
the corresponding general practitioners already pay much
attention to the medication of the patients which results in a
small difference between before and after the review. How-
ever, the ultimate goal of medication reviews is not (only)
to reduce the number of drugs, but primarily to improve the
medication lists when needed, so that the drug use will be
safer, i.e. less PIDs are prescribed. We observed a significant
decrease in PIDs from 0.6 per patient to 0.4 per patient, both
1 week and 3 months after the medication review. Although
this is on average a small difference, it might be meaningful
on an individual level. In some patients, the number of PIDs
decreased by two. Currently, there is conflicting evidence
for overall effects of PIDs on the occurrence of adverse
drug reactions, hospital admissions and other clinical out-
comes [18]. Nevertheless, there may be more prominent
effects in certain subgroups and therefore certain individual
patients might particularly benefit from deprescription of
PIDs whereas others might not. Since it is unclear which
subgroups would benefit most, more research is needed to
study the effects of PIDs on a variety of outcomes in high
risk groups, e.g. older patients who are also frail or have
specific comorbidities.

The small decreases in mean number of drugs and num-
ber of PIDs can also be explained by the finding that in
some cases drugs that had to be stopped according to the
guideline were actually not stopped. At first sight, it seems
as if the STOPP criteria is not used well. However, for
some specific patients, we identified reasons why it is bet-
ter to keep using a drug, and to ignore the guidelines. Chau
et al. [29] confirm this phenomenon. The most frequent
reasons are: the specialist rejected the intervention; the
patient did not want to stop the drug; and sometimes it is
decided to monitor the use of the drug by the patient and

to intervene when really needed. Besides these reasons, we
identified two additional reasons that occurred relatively
frequent. First, the health status of patients prevents stop-
ping the drug, so the negative consequences of continu-
ing the drug are taken for granted. Possible explanations
for this could be that the GP and pharmacist are scared
to disrupt a fragile balance when the patient stops that
drug. This reason for not stopping the drug could well
be understood by the high-risk population that is being
studied. Second, patients tried to stop a drug before and
experienced negative effects of stopping the drug, so they
keep using it.

An important finding in our study was that, after the med-
ication list of the patient has been assessed, patients some-
times refuse to undergo any changes in medication. Since
patients are not informed beforehand in the current proce-
dure, this would imply that the time-consuming reviews can
be improved by explaining the medication review to patients
and ask them whether they are open minded for changes
before a review by the pharmacist and GP is planned. As
a result, pharmacists and GPs may need to review fewer
patients.

Striking in our study were the types of drugs that were
stopped most frequently. Most stopped drugs belonged to
the groups ‘alimentary tract and metabolism’, ‘cardiovas-
cular system’, and ‘nervous system’. The types of the most
frequently stopped drugs in these groups were drugs for
constipation, drugs used in diabetes, diuretics, agents act-
ing on the renin-angiotensin system, lipid modifying agents,
and analgesics. Looking at existing literature, Mudge et al.
[23] concluded that diuretics and analgesics were the most
common deprescribed drugs. However, they also concluded
that antiepileptics and psychoanaleptics were common
deprescribed drugs, which differs from the results in the
current study. In our study there were more cardiovascular
drugs that were stopped frequently, which was also found in
a previous Dutch study [28]. Possible, well-known expla-
nations for these differences are first that antiepileptics are
typically being prescribed to patients with epilepsy. When
this is the case, the drug will not be stopped easily. Second,
when antiepileptics are being prescribed as painkillers, the
chance of stopping this drug is higher, but this concerns a
very small group in the Netherlands. Third, psychoanaleptics
are not frequently being prescribed for in the Netherlands.

Finally, looking at the dose modifications after the medi-
cation review, it can be concluded that there were just a
little bit more dose reductions than dose increases. Balen
et al. [26] also showed an almost equal number between
dose reductions and dose increases. In their study, 57.7%
of the dose modifications were reductions, which confirms
the result found in the present study. This could be seen as
beneficial since dose reductions will reduce costs and may
imply a lower intake of drugs for a patient.
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This study has some limitations. First, the underly-
ing limitation that comes with a pre-test/post-test study
design is that there is no control group. A disadvantage of
this is that it is not completely certain whether drug modi-
fications are solely the result of the medication review or
would have occurred anyway, especially after 3 months.
Nevertheless, since the differences between 1 week and
3 months after the review are minor, we assume this prob-
ably does not have a strong influence on the results. Still,
this paper shows what changes may occur after a medi-
cation review, but we need to be careful in drawing the
definitive conclusion that the changes are the result of the
review. More research is needed in this respect.

Second, the GPs’ and pharmacists’ notes that are used
in this study for identifying reasons for not stopping PIDs
during the medication review do not cover all possible
reasons. These are the only known reasons, because they
are registered. Besides this, the occurrence rate of all the
registered reasons could also be higher than shown in the
results. Still, spontaneously registered reasons give some
insight into the most important reasons for not stopping
a drug.

Although we do not know how the medication reviews
were carried out in practice, it is likely that there was
(some) variation between pharmacists and between GPs.
The results of this study therefore show what changes
may occur after a medication review is performed based
on a stepwise method as a guidance rather than based on
a prescriptive protocol. Given the variation between phar-
macists or between GPs, it is also likely that there is room
for improvement of the medication reviews by providing
for example a training on how to perform the reviews.

Furthermore, according to the power calculation, 156
patients were needed to detect a minimal difference of
0.28 in the number of drugs, but only 126 patients could
be included in this study. However, in the 126 patients that
were studied, the differences in the number of drugs were
larger and a significant difference was already observed.
It therefore would not have made a large difference if 30
more patients were included. Still, smaller differences
that were actually present could not have been detected
in this population and we therefore need to be careful to
generalize the (insignificant) results to the population of
elderly polypharmacy patients as a whole.

Finally, there is a possible chance that the pharmacists
and GPs did not review the medicines the way they are
supposed to do according to the guidelines. This can lead
to a less complete review, for example, they may have
overlooked some PIDs. However, we do not expect that
this would affect our results significantly.
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Conclusion

This study adds to the limited and contradictory inter-
national literature regarding the changes in drug usage
following medication reviews by studying the number
of drugs and PIDs in older patients at increased risk for
drug related problems. Performing medication reviews
in polypharmacy patients -at least in high-risk patients
in The Netherlands- can be useful to optimize drug use,
despite the workload they bring with them. The optimized
drug prescriptions seem to remain fairly stable after the
review. Inclusion in the review of only those patients who
are willing to modify their drugs could save time of the
pharmacists and GPs.

Acknowledgements The authors want to thank general practitioner
Kim Dorsman of FEA Almelo and general practitioner Suzan van Vliet
of THOON Hengelo for their help and assistance.

Funding This study was not funded.

Conflicts of interest The authors declare that they have no conflict of
interest.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creativeco
mmons.org/licenses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate
credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

1. van Dijk C, Verheij R, Schellevis F. Huisartsenzorg in cijfers: pol-
yfarmacie bij ouderen. Huisarts en Wetenschap. 2009;52(7):315.

2. Dutch General Practitioners, Dutch Geriatric Society, Dutch Order
of Medical Specialists. OMS. Multidisciplinary Guideline Polyp-
harmacy in the Elderly. Utrecht: NHG; 2012.

3. Hovstadius B, Hovstadius K, Astrand B, Goran P. Increasing poly-
pharmacy—an individual-based study of the Swedish population
2005-2008. BMC Clin Pharmacol. 2010;10:16.

4. Nguyen OK, Makam AN, Halm EA. National use of safety-net
clinics for primary care among adults with non-medicaid insur-
ance in the United States. PLoS One. 2016;11(3):e0151610.

5. Calderén-Larranaga A, Poblador-Plou B, Gonzalez-Rubio F,
Gimeno-Feliu LA, Abad-Diez JM, Prados-Torres A. Multimor-
bidity, polypharmacy, referrals, and adverse drug events: are we
doing things well? Br J Gen Pract. 2012;62(605):e821-6.

6. Berdot S, Bertrand M, Dartigues J-F, Fourrier A, Tavernier B,
Ritchie K, et al. Inappropriate medication use and risk of falls—A
prospective study in a large community-dwelling elderly cohort.
BMC Geriatrics. 2009;9(1):30.

7. de Bruijne MC, Kemper PF, Bakker L, Heeren MJ, Meijler AP,
Delwel GO, et al. Farmacotherapeutische zorg voor kwetsbare
ouderen met polyfarmacie: Nulmeting in verschillende domeinen
van de gezondheidszorg. In: Inspectie voor de Gezondheidszorg.
2014. https://www.google.nl/url ?sa=t&rct=j&q=&esrc=s&sourc
e=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https%3A%2F%2Fwww.igj.nl%2Fbinaries%2Figj%2Fdocumenten%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutischezorg-voor-kwetsbare-ouderen-met-polyfarmacie%2F20140924%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpolyfarmacie_definitief_tcm294-360748.pdf&usg=AOvVaw1T04U0yA4ZH9lykU80hwOO
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https%3A%2F%2Fwww.igj.nl%2Fbinaries%2Figj%2Fdocumenten%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutischezorg-voor-kwetsbare-ouderen-met-polyfarmacie%2F20140924%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpolyfarmacie_definitief_tcm294-360748.pdf&usg=AOvVaw1T04U0yA4ZH9lykU80hwOO

International Journal of Clinical Pharmacy (2018) 40:480-487

487

10.

11.

12.

13.

14.

15.

16.

17.

18.

-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https
%3A%2F%2Fwww.igj.n1%2Fbinaries %2Figj %2Fdocument
en%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutis
chezorg-voor-kwetsbare-ouderen-met-polyfarmacie %2F20140924
%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpol
yfarmacie_definitief _tcm294-360748.pdf&usg=A0vVaw1T04
UOyA4ZHO9lykU80hwOO. Accessed 8 Feb 2018.

Leon C, Gerretsen P, Uchida H, Suzuki T, Rajji T, Mamo DC.
Sensitivity to antipsychotic drugs in older adults. Curr Psychiatry
Rep. 2010;12(1):28-33.

Passarelli MC, Jacob-Filho W, Figueras A. Adverse drug reactions
in an elderly hospitalised population: inappropriate prescription
is a leading cause. Drug Aging. 2005;22(9):767-77.

Rogers S, Wilson D, Wan S, Griffin M, Rai G, Farrell J. Medica-
tion-related admission in older people: a cross-sectional, obser-
vational study. Drug Aging. 2009;26(11):951-61.

Roughead EE, Semple SJ. Medication safety in acute care in Aus-
tralia: where are we now? Part 1: a review of the extent and causes
of medication problems 2002-2008. Aust N Z Health Policy.
2009;6(1):18.

Van den Bemt PMLA, Egberts ACG, Leenderste AJ. Hospital
admissions related to medication (HARM): een prospectief, mul-
ticenter onderzoek naar geneesmiddel gerelateerde ziekenhuiso-
pnames. In: Utrecht: Division of Pharmacoepidemiology & Phar-
macotherapy, Utrecht Institute for Pharmaceutical Sciences. 2006.
https://www.knmp.nl/downloads/harm-rapport.pdf. Accessed 8
Feb 2018.

Lemmens LC, Weda, M. Polyfarmacie bij kwetsbare ouderen:
Inventarisatie van risico’s en mogelijke interventiestrategieén.
In: Rijksinstituut voor Volksgezondheid en Milieu. 2013. https
//www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/
Rapporten/2013/juli/Polyfarmacie_bij_kwetsbare_ouderen_Inven
tarisatie_van_risico_s_en_mogelijke_interventiestrategie_n..
Accessed 8 Feb 2018.

Beijer HJ, de Blaey CJ. Hospitalisations caused by adverse drug
reactions (ADR): a meta-analysis of observational studies. Pharm
World Sci. 2002;24(2):46-54.

Leendertse AJ, Egberts ACG, Stoker LJ, van den Bemt PMLA.
Frequency of and risk factors for preventable medication-related
hospital admissions in the Netherlands. Arch Intern Med.
2008;168(17):1890-6.

Christensen M, Lundh A. Medication review in hospitalised
patients to reduce morbidity and mortality. Cochrane Database
Syst Rev. 2016. https://doi.org/10.1002/14651858.CD008986.
pub3.

Lenaghan E, Holland R, Brooks A. Home-based medication
review in a high risk elderly population in primary care—
the POLYMED randomised controlled trial. Age Ageing.
2007;36(3):292-7.

Cooper JA, Cadogan CA, Patterson SM, Kerse N, Bradley MC,
Ryan C, et al. Interventions to improve the appropriate use of

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

polypharmacy in older people: a Cochrane systematic review.
BMIJ Open. 2015;5(12):e009235. https://doi.org/10.1136/bmjop
en-2015-009235.

Frank C, Weir E. Deprescribing for older patients (review). Can
Med Assoc J. 2014;186(18):1369-76.

Geurts MME, Stewart RE, Brouwers JRBJ, de Graeff PA, de
Gier JJ. Patient beliefs about medicines and quality of life after
a clinical medication review and follow-up by a pharmaceutical
care plan: a study in elderly polypharmacy patients with a cardio-
vascular disorder. ] Pharm Health Serv Res. 2015;6(4):171-6.
Leendertse AJ, de Koning GHP, Goudswaard AN, Belitser SV,
Verhoef M, de Gier HJ, et al. Preventing hospital admissions
by reviewing medication (PHARM) in primary care: an open
controlled study in an elderly population. J Clin Pharm Ther.
2013;38(5):379-87.

Jodar-Sanchez F, Malet-Larrea A, Martin JJ, Garcia-Mochon
L, Lopez del Amo MP, Martinez-Martinez F, et al. Cost-utility
analysis of a medication review with follow up service for older
adults with polypharmacy in community pharmacies in Spain: the
conSIGUE Program. PharmacoEconomics. 2015;33(6):599-610.
Mudge A, Radnedge K, Kasper K, Mullins R, Adsett J, Rofail
S, et al. Effects of a pilot multidisciplinary clinic for frequent
attending elderly patients on deprescribing. Aust Health Rev.
2016;40(1):86-91.

Roth MT, Ivey JL, Esserman DA, Crisp G, Kurz J, Weinberger M.
Individualized medication assessment and planning: optimizing
medication use in older adults in the primary care setting. Phar-
macotherapy. 2013;33(8):788-97.

Vinks TH, Egberts TC, de Lange TM, de Koning FH. Phar-
macist-based medication review reduces potential drug-related
problems in the elderly: the SMOG controlled trial. Drug Aging.
2009;26(2):123-33.

O’Mahony D, O’Sullivan D, Byrne S, O’Conner MN, Ryan
C, Gallagher P. STOPP/START criteria for potentially inap-
propriate prescribing in older people: version 2. Age Ageing.
2015;44:213-8.

Knol W, Verduijn MM, der Lelie-van Zande ACAM, van Marum
RJ, Brouwers JRBJ, van der Cammen TJM, et al. Stand van
zaken: Onjuist geneesmiddelgebruik bij ouderen opsporen. De
Herziene STOPP- en START-criteria. Ned Tijdschr Geneesk.
2015;159:A8904.

Van Balen J, Damen-van Beek Z, Nelissen-Vrancken M, Verduijn
M. Eindverslag implementatie- en evaluatieproject polyfarmacie
bij ouderen. In: Nederlands Huisartsen Genootschap. 2013. https
://[docplayer.nl/18256490-Eindverslag-implementatie-en-evalu
atieproject-polyfarmacie-bij-ouderen.html. Accessed 8 Feb 2018.
Chau SH, Jansen APD, van de Ven PM, Hoogland P, Elders PIM,
Hugtenburg JG. Clinical medication reviews in elderly patients
with polypharmacy: a cross-sectional study on drug-related prob-
lems in the Netherlands. Int J Clin Pharm. 2016;38:46-53.

@ Springer


https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https%3A%2F%2Fwww.igj.nl%2Fbinaries%2Figj%2Fdocumenten%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutischezorg-voor-kwetsbare-ouderen-met-polyfarmacie%2F20140924%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpolyfarmacie_definitief_tcm294-360748.pdf&usg=AOvVaw1T04U0yA4ZH9lykU80hwOO
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https%3A%2F%2Fwww.igj.nl%2Fbinaries%2Figj%2Fdocumenten%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutischezorg-voor-kwetsbare-ouderen-met-polyfarmacie%2F20140924%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpolyfarmacie_definitief_tcm294-360748.pdf&usg=AOvVaw1T04U0yA4ZH9lykU80hwOO
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https%3A%2F%2Fwww.igj.nl%2Fbinaries%2Figj%2Fdocumenten%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutischezorg-voor-kwetsbare-ouderen-met-polyfarmacie%2F20140924%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpolyfarmacie_definitief_tcm294-360748.pdf&usg=AOvVaw1T04U0yA4ZH9lykU80hwOO
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https%3A%2F%2Fwww.igj.nl%2Fbinaries%2Figj%2Fdocumenten%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutischezorg-voor-kwetsbare-ouderen-met-polyfarmacie%2F20140924%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpolyfarmacie_definitief_tcm294-360748.pdf&usg=AOvVaw1T04U0yA4ZH9lykU80hwOO
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https%3A%2F%2Fwww.igj.nl%2Fbinaries%2Figj%2Fdocumenten%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutischezorg-voor-kwetsbare-ouderen-met-polyfarmacie%2F20140924%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpolyfarmacie_definitief_tcm294-360748.pdf&usg=AOvVaw1T04U0yA4ZH9lykU80hwOO
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https%3A%2F%2Fwww.igj.nl%2Fbinaries%2Figj%2Fdocumenten%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutischezorg-voor-kwetsbare-ouderen-met-polyfarmacie%2F20140924%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpolyfarmacie_definitief_tcm294-360748.pdf&usg=AOvVaw1T04U0yA4ZH9lykU80hwOO
https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjik-D7h5fZAhUDPFAKHT6RAfQQFggoMAA&url=https%3A%2F%2Fwww.igj.nl%2Fbinaries%2Figj%2Fdocumenten%2Frapporten%2F2014%2F11%2F12%2Ffarmacotherapeutischezorg-voor-kwetsbare-ouderen-met-polyfarmacie%2F20140924%2BZorg%2Bvoor%2Bkwetsbare%2Bouderen%2Bmet%2Bpolyfarmacie_definitief_tcm294-360748.pdf&usg=AOvVaw1T04U0yA4ZH9lykU80hwOO
https://www.knmp.nl/downloads/harm-rapport.pdf
https://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2013/juli/Polyfarmacie_bij_kwetsbare_ouderen_Inventarisatie_van_risico_s_en_mogelijke_interventiestrategie_n.
https://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2013/juli/Polyfarmacie_bij_kwetsbare_ouderen_Inventarisatie_van_risico_s_en_mogelijke_interventiestrategie_n.
https://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2013/juli/Polyfarmacie_bij_kwetsbare_ouderen_Inventarisatie_van_risico_s_en_mogelijke_interventiestrategie_n.
https://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2013/juli/Polyfarmacie_bij_kwetsbare_ouderen_Inventarisatie_van_risico_s_en_mogelijke_interventiestrategie_n.
https://doi.org/10.1002/14651858.CD008986.pub3
https://doi.org/10.1002/14651858.CD008986.pub3
https://doi.org/10.1136/bmjopen-2015-009235
https://doi.org/10.1136/bmjopen-2015-009235
https://docplayer.nl/18256490-Eindverslag-implementatie-en-evaluatieproject-polyfarmacie-bij-ouderen.html
https://docplayer.nl/18256490-Eindverslag-implementatie-en-evaluatieproject-polyfarmacie-bij-ouderen.html
https://docplayer.nl/18256490-Eindverslag-implementatie-en-evaluatieproject-polyfarmacie-bij-ouderen.html

	Changes in medicine prescription following a medication review in older high-risk patients with polypharmacy
	Abstract
	Impact of practice
	Introduction
	Aim of the study
	Ethics approval
	Method
	Study design
	Study population
	Intervention: performing the medication reviews
	Data collection
	Data analysis

	Results
	Patient characteristics
	Changes in drug prescription following the review

	Discussion
	Conclusion
	Acknowledgements 
	References




