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Abstract

Background: Clinical medication reviews (CMR) are increasingly performed in older patients with polypharmacy.
Studies have shown positive effects of CMR on process- and intermediate outcomes, like drug-related problems
(DRPs). Little effect has been shown on clinical outcomes, like hospital admissions or health-related quality of life
(HR-QoL). In particular, HR-QoL is related to the individual health-related goals and complaints of patients. The aim
of this study is to investigate the effects of a CMR focused on personal goals on HR-QoL and health-related complaints
in older patients with polypharmacy.

Methods: A randomised controlled trial will be performed in 35 Dutch community pharmacies aiming to include 630
patients aged 70 years and older using seven or more chronic drugs. Patients will be randomly assigned to control or
intervention group by block-randomisation per pharmacy. Patients in the intervention group receive a CMR focused on
patients’ preferences, personal goals and health-related complaints. With every goal a goal attainment scale (GAS) will
be proposed. Primary outcome measures are HR-QoL, measured with the EQ-5D-5L and EQ-VAS and the number of
health-related complaints per patient measured with a written questionnaire, during a follow-up period of six months.
Secondary outcomes are healthcare utilisation, number and type of drug changes, number and type of health-related
goals, scores on GAS and number and type of DRPs and interventions.

Discussion: This study is expected to add evidence on the effects of a CMR on HR-QoL and health-related complaints
in older patients with polypharmacy. New in this study is the use of personal goals measured with GAS and health-
related complaints as patient-related outcome measures.

Trial registration: Netherlands Trial Register; NTR5713.

Keywords: Clinical medication review, Elderly, Polypharmacy, Goal attainment scaling, Randomised controlled trial,
Pharmacists, Primary care

Background
The ageing population and increased availability of evi-
dence on the potentially beneficial effects of preventive
medicine has led to a continuous increase in the number of
older patients on chronic drug treatment. Especially in the
last decades of life drug use is increasing fast [1]. More than

one fifth of patients aged 65 years or older is using five or
more medicines and almost one out of four older patients
with polypharmacy has potential inappropriate medication
[2, 3]. The health care costs of inappropriate use of medi-
cines are likely to be high, mainly due to drug-related hos-
pital admissions [4, 5]. Because of the changing health
status in older people, the potential consequences of in-
appropriate medication and new insights in therapy,
chronic medication use must be reviewed regularly [6, 7].
Clinical medication reviews (CMRs) are increasingly

performed over the last years [8–13]. In the Netherlands
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pharmacists and GPs are expected to perform regular
CMR in older patients according to the Healthcare in-
spectorate and national guidelines [7]. Many studies
have shown effects of CMR on the quality of drug ther-
apy, like reducing Drug-Related Problems (DRPs) and
inappropriate prescribing [12, 14–17]. Also studies have
shown beneficial effects on disease specific outcomes,
like reducing LDL-cholesterol or HbA1c [15, 18, 19].
Moreover, studies suggest that CMR can improve more
specific outcomes such as pain management and reduc-
tion of falls [9, 20, 21]. However, little effect has been
shown on major clinical outcomes, like morbidity, mor-
tality, hospital admissions and health-related quality of
life (HR-QoL) [6, 8, 20, 22–25]. Only one study has shown
that medication review with follow-up service improves
HR-QoL and is likely to be cost-effective [26]. However,
the extent of time and the frequency of follow-up contacts
in this study is not common for CMR. Therefore extrapo-
lation of the study results is difficult.
According to recent systematic reviews, future studies

investigating CMR should be high quality studies includ-
ing high-risk patients and using relevant outcome mea-
sures. CMR should be more targeted on problems that
patients experience themselves and outcome measures
should be more patient-related [25, 27]. Focusing on pa-
tient’s preferences, health-related complaints and personal
goals could be a way to improve patients’ HR-QoL. Little
is known about the incidence of health-related complaints
in older people and to what extent these complaints are
related to the HR-QoL of older patients. The only
patient-reported complaints that have yet been studied are
pain and falls [25, 27, 28]. The effect of CMR on other
health-related complaints like dizziness, tiredness or intes-
tinal problems has not been studied.
One way of establishing a patient-centred approach in

CMR is by setting personal goals. Attainment of goals
can be evaluated by Goal Attainment Scales (GAS). This
instrument is used to measure progress on patient spe-
cific health-related goals. GAS has been previously used
in rehabilitation care and is increasingly used for studies
in (frail) older people [29, 30]. However, this tool has
never been used in CMR before. Goal setting in CMR
can be used a part of a shared-decision making process
to reach optimal therapy for patient’s current situation,
to prioritize the most important problems for the pa-
tient, with the aim to eventually improve patient’s
HR-QoL. An example of an expected health-related goal
suggested by a patient during a CMR could be the wish
to reduce pain. The severity of pain could be easily mea-
sured on the Visual Analogue Scale (VAS) and a GAS
could be proposed. During the CMR the pain medica-
tion could be optimized to achieve this goal. Another ex-
pected goal of older people with polypharmacy could be
the wish to use less medication. This could be an

excellent opportunity for the pharmacist and GP to ad-
dress “deprescribing” - the act of tapering, reducing or
stopping a medication – and thereby balancing the ben-
efits of the drug (e.g. long term effect) against the disad-
vantages (e.g. experienced adverse effects) [31]. Also in
the perspective of reducing health-related complaints,
which could be related to possible side effects of medica-
tion, “deprescribing” could be addressed. Current studies
on this topic indicate that it is possible to discontinue
(preventive) medication in older people and that redu-
cing the number of medicines may decrease adverse
events and improve quality of life [32, 33]. The drawback
of using GAS in a randomised controlled trial is that, as
the application of GAS is part of the intervention, attain-
ment of personal goals can only be measured in the
intervention group. This study therefore chose HR-QoL
as primary outcome as we expect attainment of personal
goals will improve quality of life.
In the DREAMeR-study we developed a patient-centred

approach of CMR. The aim of this randomised controlled
trial is to determine the effect of a CMR focusing on the pa-
tient’s preferences, health-related complaints and personal
goals related to their medication on patients’ health-related
quality of life and their health-related complaints.

Methods
Study design and setting
The study is a randomised controlled trial performed in
35 community pharmacies spread throughout the
Netherlands. The design, conduct, and reporting of the
DREAMeR will adhere to the Consolidation Standards
of Reporting Trials (CONSORT) guidelines [34] and
basic requirements from the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT)
[35]. The intervention consists of a CMR performed by
a community pharmacist in collaboration with a general
practitioner (GP). Participants in the control group will
be placed on a waiting-list; they receive a CMR after the
study period (postponed intervention). Patients will be
followed-up for six months.
The flowchart of Fig. 1 provides a schematic overview

of the study phases along with the participant flow at
each study phase.

Pharmacists
The study was conducted at Dutch community phar-
macy franchisees of “Service Apotheek”. Participating
community pharmacists must be accredited for CMR be-
fore start of the study and have performed at least 25
CMRs annually over the past three years. These accre-
dited CMR courses consist of eight course days, video
conferences and the obligation to present a portfolio
with a number of medication reviews. Finally, the phar-
macists should have agreement with at least one GP to
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join CMR. One or two community pharmacists will con-
duct the CMRs in each pharmacy. As one community
pharmacy is possibly cooperating with several general
practices, the pharmacist will collaborate with different
GPs.
All participating pharmacists must attend a training

day prior to the study. During this training, the pharma-
cists will be instructed about every aspect of the study,
like registration, data collection, using GAS during CMR
and formulating SMART (specific, measurable, accept-
able, realistic and time bound) goals together with pa-
tients. During the study, monthly web-conferences will
be organized, where the pharmacists will present a CMR
case with specific attention to the use of GAS.

Participants
The following inclusion and exclusion criteria are defined:

Inclusion criteria

� Community dwelling patients aged 70 years or older.
� Use of seven or more chronic oral drugs. Chronic use of

at least one drug is defined as at least three dispensing
moments for three months in the last 12 months.

Exclusion criteria

� An expected life expectancy shorter than six
months.

Fig. 1 Study design DREAMeR-study
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� A hospital admission within one month before the
inclusion date.

� A received CMR in the past 12 months.
� GP is not the primary caregiver (patients receiving

repeat prescriptions solely from a specialist).

Recruitment
The participants will be recruited by their community
pharmacists. We expect that in each pharmacy approxi-
mately 300–400 patients will be eligible for the study
based on the age and number of drugs. We expect each
pharmacy to include about 20–30 patients. With an ex-
pected response rate of 25%, community pharmacists
will invite a total of 50–100 participants per pharmacy.
To avoid selection bias, the inclusion procedure con-

sists of different steps. At first, all patients are screened
for the inclusion criteria by the pharmacist. The pharma-
cist sends the lists with the selected patients to their
GPs. The GPs judge the patients on the exclusion cri-
teria and sends the list back to the pharmacist. An an-
onymous but numbered list is sent by the pharmacist to
the researcher to randomly assign 50 patients which will
be invited first. Patients are then invited by letter and/or
telephone consultation by their pharmacist.

Randomisation
Randomisation will be performed on patient level per
pharmacy. To obtain equal numbers of patients in the
intervention and the control group per pharmacy, we
use block-randomisation. A block consists of the num-
ber of patients who agreed to participate in a pharmacy,
usually about 20–30 patients. If an initial inclusion re-
sults in less than 20 patients, a second invitation round
and block-randomisation will take place. The randomisa-
tion procedure will be executed using a computer gener-
ated list of random numbers.

Blinding
Participants, pharmacists and GPs cannot be blinded
due to the nature of the intervention. All the results will
be collected by the researcher in a database. This data-
base will be handed to a statistician who will conduct a
blinded analysis to prevent bias in the evaluation of the
outcome measures.

Sample size calculation
The sample size is based on an expected change on the
EQ-5D utility score of 0.05 ± 0.20 over six months. This
difference is considered to be a clinically relevant and
feasible, based on previous studies in Spain and the
Netherlands [15, 26].
To achieve a statistically significant difference in the

utility on the EQ-5D with alpha = 0.05 and beta = 0.20, a
group size of 252 is sufficient. Allowing for a potential

drop-out rate of 25%, a total number of ∼ 630 partici-
pants are needed (315 in each group).
This sample size is also expected to be sufficient for

the second primary outcome measure: the number of
health-related complaints per patient. Because compara-
tive studies with this outcome measure are lacking, we
have made some assumptions. If the study population
consists of 252 patients per group, a difference on the
number of health-related complaints with approximately
0.5 ± 2 with alpha = 0.05 and beta = 0.20 could be demon-
strated. We expect that a patient has an average of two
health-related complaints with moderate to severe impact
on daily life, which may possibly be reduced by 25%. We
consider this difference as feasible and clinically relevant.
The number of complaints will be highly variable. There-
fore we assume a standard deviation of two.

Intervention
The CMR will be a comprehensive evaluation of patient’s
medicines, performed according to an implicit method
described in the multidisciplinary guideline “Polyphar-
macy in the elderly” [7]. This implicit method is called
the STRIP-method (Systematic Tool to Reduce Inappro-
priate Prescribing) and consists of different five steps: i)
the CMR starts with a patient interview by the pharma-
cist. Prior to this interview, the patient completes the
ISCOPE (Integrated Systematic Care for Older People)
questionnaire, the EQ-5D questionnaire and the ques-
tionnaire ‘common complaints in older people’ (see out-
come measures for explanation). These questionnaires
can be used by the pharmacist during the interview. The
pharmacist explores the perceived health complaints that
may be related to the medication. All medications in use
(including Over The Counter (OTC) medication) by the
patient will be discussed. Specific questions will be asked
about the experiences of the patient with each drug. Ex-
plicit attention will be paid to the practical problems of
drug use, effectiveness, adherence and possible side ef-
fects. The pharmacist and patient attempt to formulate
personal health-related goals (GAS). These goals will
concentrate on improving activities of daily living and
health-related complaints. ii) After that, DRPs will be
identified using all clinical data (laboratory values and
diagnoses), medication data (drug dispensing records
from the pharmacy) and patient data from the interview.
Recommendations will be formulated to solve these
DRPs. Complete discontinuation or dose reduction of
medication (“deprescribing”) will be addressed when
possible. iii) The pharmacist will discuss the DRPs and
health-related goals with the GP. A pharmaceutical care
plan will be formulated which include which actions will
be carried out when and by whom. In this care plan all po-
tential DRPs will be included, focused on patient’s prefer-
ences and goals, but also on inappropriate prescribing and
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prescribing omissions. iv) This pharmaceutical care plan
will be then discussed with the patient by the pharmacist
or the GP and the actions will be implemented gradually.
v) Finally two follow-up moments will be scheduled
(within approximately three months). The pharmacist and
GP agree on how to perform the discussion of the
pharmaceutical care plan with the patient and the
follow-up and monitoring. Also the pharmacy technician
or practice nurse could be involved in this process. If ne-
cessary, the pharmaceutical care plan will be adjusted in
concordance with patient, pharmacist and GP. The imple-
mentation of the pharmaceutical care plan including
follow-up is expected to be completed within approxi-
mately three months, depending on the type of interven-
tions and DRPs.

Data collection
Measurements by means of paper questionnaires and
telephone interviews will be carried out at baseline, and
at three and six months. It is expected that some pa-
tients will experience difficulties completing the ques-
tionnaires. These patients may be supported by their
family or their pharmacist could ask a research assistant
to telephonically guide them through the questionnaire.
Characteristics of medication and changes in medication
will be assessed using drug dispensing data from the
pharmacist. All process outcomes of the CMRs, will be
collected using the Service Apotheek Medication Review
Tool (SAMRT), a software program designed to record
DRPs and interventions [12]. All demographic character-
istics (sex, age, ethnicity, marital status), and number of
medications at baseline will be recorded at baseline. In
addition the ISCOPE (Integrated Systematic Care for
Older People) - questionnaire will be completed at base-
line [36, 37]. This screening questionnaire contains
questions on four domains of health: a functional, som-
atic (health and illness), mental and social domain. Indi-
viduals with problems on three as well as four domains
are classified as having complex problems [37].

Outcome measures
Primary outcome measures
The primary outcome measures are the health-related
quality of life (HR-QoL) and the number of health-related
complaints per patient. These outcome measures are col-
lected at baseline, and at three and six months. HR-QoL
will be determined by the EQ-5D-5L and EQ-VAS. The
EQ-5D-5L has been shown to be valid and reliable in a
variety of populations and patient groups [38]. Utilities
will be calculated with the aid of EQ-5D tariff [39].
Quality-adjusted life years (QALYs) will be calculated
using linear interpolation between time points. Higher
QALY scores indicate more improvement in HR-QoL. An
additional cognition-question (EQ-6D) will be included in

the questionnaire, but will not be used to calculate utilities
and QALYs, as no tariff exists for the EQ-6D. [38]
The number and severity of health-related complaints

will be assessed using a self-developed questionnaire
which is based on common adverse effects of drugs and
common complaints in older people previously identi-
fied in the ISCOPE-study (see Table 1 for all the com-
plaints that will be measured) [40]. A complaint will be
scored on severity with the VAS and on influence on
daily life with a five-point Likert scale to determine the
number of complaints with moderate to severe impact
on patient’s daily life (see example in Fig. 2).

Secondary outcome measures
Secondary outcome measures are health care consump-
tion and number and type of drug changes. Health care
consumption will be measured at baseline and at three
and six months with the Dutch Medical Consumption
(iMTA) Questionnaire including informal care [41].
Healthcare utilisation will be valued according to guide-
lines for economic evaluation in healthcare in the
Netherlands [42]. Data about number and type of drugs
in use will be derived from the drug dispensing records
from the pharmacy information system over a period
from 24 months before the start of the study until nine
months after the start of the study. Use of OTC drugs is
not always recorded in drug dispensing data because the
majority is purchased outside the pharmacy in so called
drugstores.
Other secondary outcomes are process outcomes of

the CMRs. The prevalence of number and type DRPs
will be measured at baseline. DRPs will be classified
accorded to an adapted version of Hepler and Strand
which is described in the STRIP-method [7, 43]. Also
the interventions, like drug changes, will be validated

Table 1 Health-related complaints measured in the questionnaire

Type of health-related complaint

Pain

Itching

Dyspnoea

Problems with walking (mobility)

Dizziness

Drowsiness/sedation

Intestinal complaints (constipation/diarrhoea)

Gastric complaints (reflux or ulcer)

Forgetfulness

Fatigue

Dry mouth

Incontinence

Other
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with the drug dispensing data. Different DRP-types and
interventions are summarized in Table 2. Next to the in-
terventions, the implementation rates will be calculated,
defined as the percentage of the recommendations that
are fully or partly accepted by GP and patient (e.g. dose
change when cessation of drug was proposed).
Health-related goals with GAS assessed by the

pharmacist and the patient during the patient interview
will be recorded in a separate database. At the start of
the study a database with 50 health-related goals with
GAS was composed to help the pharmacists with com-
mon examples. This list will be further expanded during
the study based on the health-related goals people
propose. GAS should be formulated SMART: specific,
measurable, acceptable, realistic and time-bound. The
number and type of health-related goals will be assessed
at baseline. The scores on the GAS (− 3 to + 2) will be
assessed by telephonic interviews at three and six
months. An example of a GAS can be found in Table 3.

All outcomes will be assessed at patient level. An over-
view of all the outcome measures and instruments is
shown in Table 4.

Statistical analyses
Descriptive statistics will be used for patient characteris-
tics. Dropout and loss to follow-up will be described. Ef-
fect analyses will be performed according to both
‘intention to treat’ and ‘per protocol’ principles. Longitu-
dinal differences in the primary outcomes between the
two groups will be analysed with linear and logistic
mixed model analyses. Intervention, time (baseline, and
at three and six months), and the interaction between
intervention and time will be used as fixed factors in the
linear mixed model. Participant identification number
will be included as a random effect to account for the
dependence of repeated observations. Baseline charac-
teristics can be integrated into the mixed model to
control for confounding. Secondary outcomes are ana-
lysed analogously. Explorative subgroup analyses will
be performed. In case of missing data, sensitivity ana-
lyses will be conducted to examine the influence of
missing data on the study findings. p-Values ≤0.05
will be considered significant.

Economic evaluation
An economic evaluation will be added to investigate the
additional costs per QALY. Costs will be measured from a
health care perspective. Lost productivity costs will not be
included since we expect that all patients will be over
65 years of age and therefore retired. Healthcare costs will
be assessed using the Dutch Medical Consumption
(iMTA) Questionnaire [41]. The costs of the intervention
will be calculated by multiplying the time spent by the
pharmacist with the average wage of a pharmacist. The

Fig. 2 Example of question about the complaint “pain”

Table 2 Overview of different DRP and intervention types

DRP type Intervention type

Overtreatment Drug added

Drug not effective Drug ceased

Suboptimal therapy Drug replaced

(potential) Adverse effect Dosage regimen changed

Dose too high Dosage form changed

Dose too low Performed monitoring

Usage problem Information/advice provided

Clinical relevant contra-indication Medication synchronized

Clinical relevant interaction Other

No Intervention
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time spent by the pharmacist is calculated by the average
time writing per CMR for every pharmacy. All pharma-
cists will be asked to record the time spent for every step
of the medication review process; including patient inter-
view, DRP analysis, conversation with GP and follow-up
and monitoring. Also the time spent by the pharmacy
technician and GP will be recorded. Drug spending will
be derived from the pharmacy information system. Cal-
culation of OTC drugs costs will not be possible, be-
cause purchase of OTC drugs is often not recorded in
the pharmacy information systems. Quality Adjusted
Life Years (QALY’s) are used as the measure of effect.
They are calculated using the Dutch tariff and the
EQ-5D results from the trial. The incremental costs per
QALY will be determined. Deterministic and probabil-
istic sensitivity analyses will be performed.

Process evaluation
Additionally quantitative (process documentation instru-
ments) and qualitative (semi-structured interviews with

pharmacists, patients and GPs) process evaluation will
be conducted to identify possible barriers of implemen-
tation. The process evaluation involves assessing the ex-
tent to which the intervention is performed according to
the protocol of the study and the opinion of the partici-
pants on the intervention.

Ethics and confidentiality
The study design, study protocol, procedure and in-
formed consent are approved by the Medical Ethics
Committee of the University Medical Centre of Utrecht
(protocol number 15/737). Participation is voluntary and
all participants will sign informed consent.

Trial status
Patient recruitment and baseline collection were con-
ducted between April 2016 – February 2017. Outcome
data were collected between June 2016 and August
2017. At the time of the initial submission of the

Table 3 Example goal attainment scale

Problem Goal Plan Evaluation

Pain Reduce pain from VAS-score 6 to VAS-score 4 Start with painkillers; e.g. paracetamol in accurate dose After 2-4 weeks

Was the goal achieved? Description Example Score

Yes? A lot more No pain anymore or VAS-score < 3 +2

A little more Pain VAS-score 3 +1

As expected Pain VAS-score 4 0

No? Partially achieved Pain VAS-score 5 -1

No change Pain VAS-score 6 -2

Got worse Pain VAS-score >6 -3

Table 4 Overview outcome measures DREAMeR study

Parameters Instrument or data source

Baseline assessment

Socio-Demographics Data questionnaire

Complex-problems ISCOPE questionnaire

Number and type of medication Extraction dispensing records pharmacy

Type of personal goals (intervention group) Assessed by pharmacist and patient

Primary outcomes

Health-related quality of life EQ-5D-5L and EQ-VAS

Health-related complaints Self-developed data questionnaire

Secondary outcomes

Health care consumption Dutch Medical Consumption (iMTA) Questionnaire

Number of changed drugs (drugs added and ceased) Extraction dispensing records pharmacy

Scores on Goal attainment Scales (intervention group)

Drug-Related Problems (intervention group) Recorded in the SAMRT with encodings of Table 2

Proposals and interventions of the pharmaceutical care
plan (intervention group)

Recorded in the SAMRT with encodings of Table 2
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manuscript the data collection was still ongoing. First re-
sults are expected at the end of 2018.

Discussion
The DREAMeR-study aims to determine the effects of a
CMR on patients’ health-related quality of life and
health-related complaints in older people with polyphar-
macy. What this study adds is the introduction of personal
goals measured with goal attainment scales and number
of health-related complaints as more patient-related out-
come measures. The intervention is a CMR with a
patient-centred approach, focusing on patient’s prefer-
ences, health-related complaints and personal goals. The
patients with a CMR are compared to patients in the con-
trol group who receive usual care and will receive a CMR
after completion of the study.
The DREAMeR-study was designed to elucidate the po-

tential effects of CMR on clinical outcomes. Several rea-
sons may contribute to the fact that clinical outcomes of
CMR are still sparse despite a body of evidence on the ef-
fects on a reduction of DRPs. First, given the small baseline
prevalence of hospitalisations and mortality very large sam-
ple sizes are needed to determine an effect of CMR on
these outcomes. This would need budgets that are gener-
ally not available for pragmatic practice based studies. A
second reason could be that selection criteria for eligible
patients were not specific enough. Selection criteria for pa-
tients receiving CMR in studies were often set on patients
aged 65 years or older using five or more drugs. Probably a
large proportion of this sample of patients will have a high
baseline HR-QoL and less medication to change, which
makes it difficult to show an effect on HR-QoL. A third
reason could be that the performed interventions during
CMR are very heterogeneous, from adding statins (pre-
ventive therapy) to adding painkillers (reducing com-
plaints) and from monitoring renal functions (prevent
harm from wrong dosage of ACE-inhibitors) to changing
dosage regimens (to improve patient adherence). This
could make it difficult to measure an effect on a generic
outcome such as HR-QoL. Finally, it is possible that in pre-
vious studies not all involved health care providers had suf-
ficient experience with CMR, which makes it difficult to
perform a good CMR with an effect for the patient. Spe-
cific guidelines for CMR have been developed, but compli-
ance with these guidelines in daily practice is likely to be
suboptimal.
Taken all these above mentioned hypotheses into ac-

count, we have designed the protocol for the DREAMeR
study. Despite the fact that it is difficult to prove an ef-
fect of CMR on HR-QoL, we still chose the EQ-5D to be
one of the primary outcome measures in this study. In
our opinion, this is one of the most important outcome
measures for older patients. Another advantage of meas-
uring the EQ-5D is that it gives the opportunity to

perform a cost-effectiveness analysis, which is needed
for health care policies. We think that addressing the
complaints and goals of patients in the DREAMeR-study
may translate in increased HR-QoL.
Other studies suggest the importance of more patient-

related outcomes in CMR [25, 27]. Therefore in this
study a second primary outcome measure will be investi-
gated next to the HR-QoL, defined as the number of
health-related complaints with impact on patient’s daily
life. Previous studies also suggest that CMR might be
more beneficial for more specific patient groups. We
aim to improve the patient selection with stricter selec-
tion criteria: patients aged 70 years or older and using
seven or more chronic drugs. With these criteria, more
frail patients with more complex diseases will be se-
lected. These patients are potentially more likely to
benefit from a medication review and more attention
could be paid to the dilemma of “deprescribing” for pa-
tients who experience more negative than positive ef-
fects of drugs or patients who wish to use less medicines
[44]. Until now it is not possible to select frail persons
directly from pharmacy information systems. That is
why we choose to increase age and number of drugs.
The wish for the reduction of severe complaints or the

number of medicines, can be translated into goals. By
proposing personal goals with the patient, the interven-
tions in the pharmaceutical care plan can be prioritized.
The most important issues for the patient will get the
most attention. Personal goals can be measured with
GAS. Older community dwelling persons with complex
problems are able to set personal goals using GAS ac-
cording to one study [29]. GAS is a patient-centred out-
come measure that cannot only demonstrate a change in
health and function, but can also be scaled to allow for
comparison of change within and between groups of
older adults with distinct personalized goals [45–47].
The use of GAS makes it possible to aggregate the het-
erogeneous interventions during CMR. This is a differ-
ent approach compared to the usual process-outcomes
that are measured in CMR. However, GAS is a new con-
cept for both community pharmacists and GPs to work
with. To support pharmacists with the application of
GAS during CMR, we offer a training day, monthly web-
conferences and a helpdesk service.
After the performance of the patient interview and the

preparation of the pharmaceutical care plan in consultation
with the GP and patient, specific attention will be paid to
the follow-up of the interventions and monitoring of pa-
tients during the CMR. This may lead to a higher imple-
mentation rate of the interventions. [48].
Besides the use of more patient-related outcome mea-

sures and a patient-centred approach of CMR with specific
attention to follow-up, the training, support and selection
of the pharmacists is another strength of this study. We
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have selected pharmacists with previous experience and
training in CMR and good collaboration with their GPs.
We consider these conditions essential to perform a good
CMR. However, we still provided extra training and
monthly webconferences to ensure a good implementation
of the study protocol and gain experience in working with
GAS. Finally, a process-evaluation will give insight in the fa-
cilitators and barriers for implementation.
Although many have studies evaluated the effect of

CMR on DRPs, we are of the opinion that the innovative
approach chosen for CMR in this study will give us
more insight into ‘what really matters to the patient’.

Abbreviations
CMR: Clinical Medication Review; CONSORT: Consolidated standards of
reporting trials; DRP: Drug Related Problems; GAS: Goal Attainment Scale;
GP: General Practitioner; HR-QoL: Health-Related Quality of Life; ICER: Incremental
Cost-Effectiveness Ratio; QALY: Quality-Adjusted Life Year; SAMRT: Service
Apotheek Medication Review Tool; STRIP: Systematic Tool to Reduce
Inappropriate Prescribing; VAS: Visual Analogue Scale

Acknowledgements
We would like to thank the members of our Scientific Advisory Board for
their input in the design of this study protocol. We would like to thank Petra
Hoogland, Halima el Messlaki, Maaike Star, Claudia Kloppenburg and other
members from Service Apotheek for their help in recruiting the pharmacists
and for the project management support during this study. Finally we would
like to thank Anke Hövels for her support with the design of the economic
analysis.

Funding
This study received unconditional grants from the Royal Dutch Pharmacists
Association (‘Koninklijke Nederlandse Maatschappij ter bevordering der
Pharmacie’ KNMP) and from Service Apotheek. Patients received no fee for
their participation. Pharmacists received standard reimbursement for the
clinical medication reviews from the health insurance companies and a small
administrative fee for mailings of questionnaires.

Authors’ contributions
All authors contributed to the design and development of the study
protocol in their areas of expertise and revised the manuscript. SV is
responsible for the conduct and coordination of the general study and the
draft of the paper. All authors have read and approved the final manuscript.

Ethics approval and consent to participate
Medical Ethics Committee of the University Medical Centre of Utrecht
(protocol number METC 15–737). Written informed consent from all
participants will be obtained prior to start of the study.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Division of Pharmacoepidemiology and Clinical Pharmacology, Utrecht
Institute for Pharmaceutical Sciences, Utrecht University, Utrecht, The
Netherlands. 2SIR Institute for Pharmacy Practice and Policy, Leiden, The
Netherlands. 3Department of Public Health and Primary Care, Leiden
University Medical Centre, Leiden, The Netherlands. 4Department of Internal
Medicine, section Gerontology and Geriatrics, Leiden University Medical
Centre, Leiden, The Netherlands.

Received: 5 July 2017 Accepted: 13 August 2018

References
1. Jackson SH, Mangoni AA, Batty GM. Optimization of drug prescribing. Br J

Clin Pharmacol. 2004;57:231–6.
2. Tommelein E, Mehuys E, Petrovic M, Somers A, Colin P, Boussery K. Potentially

inappropriate prescribing in community-dwelling older people across Europe:
a systematic literature review. Eur J Clin Pharmacol. 2015;71:1415–27.

3. Stichting Farmaceutische Kengetallen. Kwart 75-plussers gebruikt zeven of
meer geneesmiddelen. Pharmaceutisch Weekblad. 2015;26:09.

4. Warle-van Herwaarden MF, Kramers C, Sturkenboom MC, van den Bemt PM,
De Smet PA. Dutch HARM-wrestling task force. Targeting outpatient drug
safety: recommendations of the Dutch HARM-wrestling task force. Drug Saf.
2012;35:245–59.

5. Leendertse AJ, Egberts AC, Stoker LJ, van den Bemt PM, HARM Study
Group. Frequency of and risk factors for preventable medication-related
hospital admissions in the Netherlands. Arch Intern Med. 2008;168:1890–6.

6. Leendertse AJ, de Koning GH, 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;38:379–87.

7. Nederlands Huisartsen Genootschap ism andere beroepsorganisaties/
instanties/verenigingen [Dutch College of General Practitioners in
collaboration with other professional organisations]. Multidisciplinaire
Richtlijn Polyfarmacie bij ouderen [Multidisciplinary Guideline Polypharmacy
in Elderly]. 2012;NHG.

8. Milos V, Rekman E, Bondesson A, Eriksson T, Jakobsson U, Westerlund T, et
al. Improving the quality of pharmacotherapy in elderly primary care
patients through medication reviews: a randomised controlled study. Drugs
Aging. 2013;30:235–46.

9. Lenander C, Elfsson B, Danielsson B, Midlov P, Hasselstrom J. Effects of a
pharmacist-led structured medication review in primary care on drug-
related problems and hospital admission rates: a randomized controlled
trial. Scand J Prim Health Care. 2014;32(4):180–6.

10. Zermansky AG, Silcock J. Is medication review by primary-care pharmacists
for older people cost effective?: a narrative review of the literature, focusing
on costs and benefits. Pharmacoeconomics. 2009;27:11–24.

11. 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;36:292–7.

12. Kempen TGH, van de Steeg-van Gompel CH, Hoogland P, Liu Y, Bouvy ML.
Large scale implementation of clinical medication reviews in Dutch
community pharmacies: drug-related problems and interventions. Int J Clin
Pharm. 2014;36:630–5.

13. Jokanovic N, Tan EC, Sudhakaran S, Kirkpatrick CM, Dooley MJ, Ryan-Atwood
TE, et al. Pharmacist-led medication review in community settings: an
overview of systematic reviews. Res Social Adm Pharm. 2017;13:661–85.

14. Kwint HF, Faber A, Gussekloo J, Bouvy ML. Effects of medication review on
drug-related problems in patients using automated drug-dispensing
systems: a pragmatic randomized controlled study. Drugs Aging. 2011;28:
305–14.

15. Kwint HF, Faber A, Gussekloo J, den EIzen WPJ, Bouvy ML. Dissertation:
Improving inappropriate medication use for older people in primary care -
Home medication review in older patients - a randomised controlled trial in
primary care. 2013.

16. Vinks TH, Egberts TC, de Lange TM, de Koning FH. Pharmacist-based
medication review reduces potential drug-related problems in the elderly:
the SMOG controlled trial. Drugs Aging. 2009;26:123–33.

17. Stuijt CC, Franssen EJ, Egberts AC, Hudson SA. Appropriateness of prescribing
among elderly patients in a Dutch residential home: observational study of
outcomes after a pharmacist-led medication review. Drugs Aging. 2008;25:
947–54.

18. Santschi V, Chiolero A, Paradis G, Colosimo AL, Burnand B. Pharmacist
interventions to improve cardiovascular disease risk factors in diabetes: a
systematic review and meta-analysis of randomized controlled trials.
Diabetes Care. 2012;35:2706–17.

19. Bunting BA, Smith BH, Sutherland SE. The Asheville Project: clinical and
economic outcomes of a community-based long-term medication therapy
management program for hypertension and dyslipidemia. J Am Pharm
Assoc (2003). 2008;48:23–31.

Verdoorn et al. BMC Geriatrics  (2018) 18:190 Page 9 of 10



20. Zermansky AG, Alldred DP, Petty DR, Raynor DK, Freemantle N, Eastaugh J,
et al. Clinical medication review by a pharmacist of elderly people living in
care homes--randomised controlled trial. Age Ageing. 2006;35:586–91.

21. Bruhn H, Bond CM, Elliott AM, Hannaford PC, Lee AJ, McNamee P, et al.
Pharmacist-led management of chronic pain in primary care: results from a
randomised controlled exploratory trial. BMJ Open 2013;3. https://doi.org/
10.1136/bmjopen-2012-002361. Print 2013.

22. Patterson SM, Cadogan CA, Kerse N, Cardwell CR, Bradley MC, Ryan C, et al.
Interventions to improve the appropriate use of polypharmacy for older
people. Cochrane Database Syst Rev. 2014;10:CD008165.

23. Thomas R, Huntley AL, Mann M, Huws D, Elwyn G, Paranjothy S, et al.
Pharmacist-led interventions to reduce unplanned admissions for older
people: a systematic review and meta-analysis of randomised controlled
trials. Age Ageing. 2014;43:174–87.

24. Holland R, Desborough J, Goodyer L, Hall S, Wright D, Loke YK. Does
pharmacist-led medication review help to reduce hospital admissions and
deaths in older people? A systematic review and meta-analysis. Br J Clin
Pharmacol. 2008;65:303–16.

25. Huiskes VJ, Burger DM, van den Ende CH, van den Bemt BJ. Effectiveness of
medication review: a systematic review and meta-analysis of randomized
controlled trials. BMC Fam Pract. 2017;18. https://doi.org/10.1186/s12875-
016-0577-x.

26. 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;33:599–610.

27. Beuscart JB, Pont LG, Thevelin S, Boland B, Dalleur O, Rutjes AWS, et al. A
systematic review of the outcomes reported in trials of medication review
in older patients: the need for a core outcome set. Br J Clin Pharmacol.
2017;83:942–52.

28. Schoenmakers TW, Teichert M, Wensing M, de Smet PA. Evaluation of
potentially drug-related patient-reported common symptoms assessed
during clinical medication reviews: a cross-sectional observational study.
Drug Saf. 2017;40:419–30.

29. Toto PE, Skidmore ER, Terhorst L, Rosen J, Weiner DK. Goal attainment
scaling (GAS) in geriatric primary care: a feasibility study. Arch Gerontol
Geriatr. 2015;60:16–21.

30. Rockwood K, Howlett S, Stadnyk K, Carver D, Powell C, Stolee P. Responsiveness
of goal attainment scaling in a randomized controlled trial of comprehensive
geriatric assessment. J Clin Epidemiol. 2003;56:736–43.

31. Farrell B, Tsang C, Raman-Wilms L, Irving H, Conklin J, Pottie K. What are
priorities for deprescribing for elderly patients? Capturing the voice of
practitioners: a modified delphi process. PLoS One. 2015;10:e0122246.

32. Page AT, Clifford RM, Potter K, Schwartz D, Etherton-Beer CD. The feasibility
and effect of deprescribing in older adults on mortality and health: a
systematic review and meta-analysis. Br J Clin Pharmacol. 2016;82:583–623.

33. Jansen J, Naganathan V, Carter SM, McLachlan AJ, Nickel B, Irwig L, et al.
Too much medicine in older people? Deprescribing through shared
decision making. BMJ. 2016;353:i2893.

34. Schulz KF, Altman DG, Moher D, CONSORT Group. CONSORT 2010
statement: updated guidelines for reporting parallel group randomized
trials. Ann Intern Med. 2010;152:726–32.

35. Chan AW, Tetzlaff JM, Altman DG, Laupacis A, Gotzsche PC, Krleza-Jeric K,
et al. SPIRIT 2013 statement: defining standard protocol items for clinical
trials. Ann Intern Med. 2013;158:200–7.

36. van Houwelingen AH, den Elzen WP, le Cessie S, Blom JW, Gussekloo J.
Consequences of interaction of functional, somatic, mental and social
problems in community-dwelling older people. PLoS One. 2015;10:
e0121013.

37. Blom J, den Elzen W, van Houwelingen AH, Heijmans M, Stijnen T, Van den
Hout W, et al. Effectiveness and cost-effectiveness of a proactive, goal-
oriented, integrated care model in general practice for older people. A
cluster randomised controlled trial: integrated systematic care for older
people--the ISCOPE study. Age Ageing. 2016;45:30–41.

38. Hoeymans N, van Lindert H, Westert GP. The health status of the Dutch
population as assessed by the EQ-6D. Qual Life Res. 2005;14:655–63.

39. Lamers LM, Stalmeier PF, McDonnell J, Krabbe PF, van Busschbach JJ.
Measuring the quality of life in economic evaluations: the Dutch EQ-5D
tariff. Ned Tijdschr Geneeskd. 2005;149:1574–8.

40. van Blijswijk SC, Chan OY, van Houwelingen AH, Gussekloo J, den Elzen WP,
Blom JW. Self-reported hindering health complaints of community-dwelling
older persons: a cross-sectional study. PLoS One. 2015;10:e0142416.

41. Bouwmans C, Hakkaart-van Roijen L, Koopmanschap M, Krol M, Severens H,
Brouwer W. Handleiding iMTA Medical Cost Questionnaire (iMCQ). Rotterdam:
iMTA, Erasmus Universiteit Rotterdam; 2013. [https://www.imta.nl/].

42. Hakkaart-van Roijen L, van der Linden N, Bouwmans C, Kanters T, Tan S.
Kostenhandleiding: Methodologie van kostenonderzoek en referentieprijzen
voor economische evaluaties in de gezondheidszorg. Institute for Medical
Technology Assessment; Erasmus Universiteit Rotterdam; 2015.

43. Hepler CD, Strand LM. Opportunities and responsibilities in pharmaceutical
care. Am J Hosp Pharm. 1990;47:533–43.

44. Gnjidic D, Le Couteur DG, Kouladjian L, Hilmer SN. Deprescribing trials:
methods to reduce polypharmacy and the impact on prescribing and
clinical outcomes. Clin Geriatr Med. 2012;28:237–53.

45. Ruble L, McGrew JH, Toland MD. Goal attainment scaling as an outcome
measure in randomized controlled trials of psychosocial interventions in
autism. J Autism Dev Disord. 2012;42:1974–83.

46. Kiresuk TJ, Sherman RE. Goal attainment scaling: a general method for
evaluating comprehensive community mental health programs. Community
Ment Health J. 1968;4:443–53.

47. Kiresuk T, Smith A, Cardillo J. Goal Attainment Scaling: Applications, Theory,
and Measurement. Hillsdale: New Jersey: Erlbaum; 1994.

48. Kwint HF, Bermingham L, Faber A, Gussekloo J, Bouvy ML. The relationship
between the extent of collaboration of general practitioners and
pharmacists and the implementation of recommendations arising from
medication review: a systematic review. Drugs Aging. 2013;30:91–102.

Verdoorn et al. BMC Geriatrics  (2018) 18:190 Page 10 of 10

https://doi.org/10.1136/bmjopen-2012-002361
https://doi.org/10.1136/bmjopen-2012-002361
https://doi.org/10.1186/s12875-016-0577-x
https://doi.org/10.1186/s12875-016-0577-x
https://www.imta.nl/

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Methods
	Study design and setting
	Pharmacists
	Participants
	Inclusion criteria
	Exclusion criteria

	Recruitment
	Randomisation
	Blinding
	Sample size calculation
	Intervention
	Data collection
	Outcome measures
	Primary outcome measures
	Secondary outcome measures

	Statistical analyses
	Economic evaluation
	Process evaluation
	Ethics and confidentiality
	Trial status

	Discussion
	Abbreviations
	Acknowledgements
	Funding
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

