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Abstract

Objective. To evaluate the process of clinical medication review for elderly patients with
polypharmacy performed by non-dispensing pharmacists embedded in general practice. The aim
was to identify the number and type of drug therapy problems and to assess how and to what
extent drug therapy problems were actually solved.

Method. An observational cross-sectional study, conducted in nine general practices in the
Netherlands between June 2014 and June 2015. On three pre-set dates, the non-dispensing
pharmacists completed an online data form about the last 10 patients who completed all stages
of clinical medication review. Outcomes were the type and number of drug therapy problems,
the extent to which recommendations were implemented and the percentage of drug therapy
problems that were eventually solved. Interventions were divided as either preventive (aimed at
following prophylactic guidelines) or corrective (aimed at active patient problems).

Results. In total, 1292 drug therapy problems were identified among 270 patients, with a median
of 5 (interquartile range 3) drug therapy problems per patient, mainly related to overtreatment
(24%) and undertreatment (21%). The non-dispensing pharmacists most frequently recommended
to stop medication (32%). Overall, 83% of the proposed recommendations were implemented;
57% were preventive, and 35% were corrective interventions (8% could not be assessed). Almost
two-third (64%) of the corrective interventions actually solved the drug therapy problem.
Conclusion. Non-dispensing pharmacists integrated in general practice identified a large number
of drug therapy problems and successfully implemented a proportionally high number of
recommendations that solved the majority of drug therapy problems.

Key words. Ageing, medical errors/patient safety, multidisciplinary care, observational (cross-sectional) research,
pharmacology/drug reactions, primary care.
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KEY MESSAGES

e The most frequent intervention was stopping medication

e Optimizing pharmacotherapy requires expertise and integral drug management
¢ Nondispensing pharmacists identified and solved a high number of drug problems

Introduction

Drug therapy problems, defined as an event or circumstance that ac-
tually or potentially interferes with an optimum outcome of medica-
tion therapy for a specific patient (1), are associated with drug-related
morbidity and mortality (2,3). In the Netherlands in 2013, 48.779
acute hospitalizations of elderly patients were related to medication,
of which half were potentially preventable (4). Poor communication
between health care professionals can contribute to drug therapy
problems, highlighting the need for better collaboration between GPs
and pharmacists to improve pharmaceutical care (2,5).

Since most of the pharmacotherapy is either initiated or repeated
in general practice, systematic implementation of clinical medica-
tion reviews in primary care is recommended to timely identify and
solve drug therapy problems (6,7). A clinical medication review is
defined as a structured critical assessment of the patient’s medication
by pharmacist, GP and the patient, aiming to optimize medication
effect and to prevent adverse events (8).

Although clinical medication reviews are demonstrated to be
effective in identifying drug therapy problems, there is conflicting
evidence regarding their effectiveness to solve them (7,9-12). This
can partly be explained by the extensiveness of performed medica-
tion reviews, ranging from a superficial ‘medication use review’ to a
full ‘clinical medication review’ (10) and partly by the relatively poor
implementation of recommendations resulting from clinical medica-
tion reviews (7,13-15). Several barriers have been identified for the
low uptake of these recommendations, such as geographical distance
between pharmacists and GPs, poor interprofessional communication
and limited access for pharmacists to patients’ medical records (16).

Non-dispensing pharmacists embedded in general practice can
help to overcome these barriers (17). The non-dispensing phar-
macists involved in this study were extensively trained to provide
integrated pharmaceutical care. As full-time member of the general
practice team, they primarily focused on performing clinical medica-
tion reviews, on patient consultations about specific medication ther-
apy problems and on education for GPs as well as for other members
of the primary care team. In particular, they were not involved in
the dispensing of medication—the traditional role of pharmacists.
This is an innovative care model in the Netherlands, where com-
munity pharmacists have many competing responsibilities next to
pharmaceutical care.

Various models with different levels of integrated pharmaceutical
care have been studied in the UK (18,19), North America (20-23)
and Australia (24,25), showing that integration of a non-dispensing
pharmacist generally increases the implementation rate of recom-
mendations during the process of clinical medication review (15,24).
However, it is unknown whether the better uptake of these recom-
mendations actually solves the drug therapy problems. In a multi-
center study, we evaluated the process of clinical medication review
for elderly patients with polypharmacy performed by non-dispens-
ing pharmacists embedded in general practice. The aim was to iden-
tify the number and type of drug therapy problems among elderly
patients with polypharmacy in primary care and to assess how and
to what extent drug therapy problems were actually solved after an
intervention by the non-dispensing pharmacist.

Method
Design

An observational cross-sectional study was conducted in the
Netherlands between June 2014 and May 2015 at nine primary
care practices with non-dispensing pharmacists and GPs providing
integrated care. The study was part of a larger intervention study,
which aimed to evaluate the effect of integration of non-dispensing
pharmacists in general practices on the quality and safety of pharma-
cotherapy (26).

Setting and participants

The participating general practices were multidisciplinary health
care centres in both urban and suburban settings, with five to nine
(part-time) GPs employed and a total number of registered patients
varying between 3700 and 11 700 per general practice. Nine non-
dispensing pharmacists participated in this study, two male and seven
female, aged between 24 and 39 years; all obtained their Pharmacy
Degree at Dutch universities. Their work experience in commu-
nity pharmacy varied between 1 and 12 years. The non-dispensing
pharmacists participated in a 15-month Clinical Pharmacy Training
Program to advance their consultation and interprofessional collab-
oration skills. The design and findings of this training program are
described elsewhere (27). The non-dispensing pharmacists had their
own consultation room in the practice and had full access to the
patient’s medical record.

Intervention: clinical medication reviews

The non-dispensing pharmacists’ main focus was conducting clin-
ical medication reviews among patients considered to be at risk of
adverse drug events: elderly patients (age 265 years) with polyphar-
macy (use of >5 chronic medications).

The medication review started with a semi-structured interview
with the patient in which the non-dispensing pharmacist identified
the patient’s experiences, needs and concerns about medication (step
1, Supplementary Figure S1). These were integrated with the med-
ical records to determine potential drug therapy problems (step
2, Supplementary Figure S1). In the next three steps of the clin-
ical medication review, the non-dispensing pharmacist developed
a pharmaceutical care plan in collaboration with the patient and
the GP, including recommendations to stop, start or switch medi-
cation, to adjust dosages or to improve adherence to medication.
The recommendations were implemented and monitored, mainly
by the non-dispensing pharmacist. The average time to complete all
stages of a clinical medication review performed by the non-dispens-
ing pharmacists in our study is ~100-120 minutes (Supplementary
Figure S1).

Data collection

We used convenience sampling of patient data during 3 weeks, as we
wanted to minimize the administrative burden for the non-dispens-
ing pharmacists. The research team selected three data collection
weeks, in July 2014, December 2014 and May 2015, and instructed
each of nine non-dispensing pharmacists to complete an online data

020z Aieniga4 9z uo 1senb Aq G0SE8ZS/bS/S/9EN0BASe-a]oILe /RIdWE)/WO00 dNo dIWapede//:Sd)y WO} POPEOJUMO(]


http://academic.oup.com/fampra/article-lookup/doi/10.1093/fampra/cmy114#supplementary-data
http://academic.oup.com/fampra/article-lookup/doi/10.1093/fampra/cmy114#supplementary-data
http://academic.oup.com/fampra/article-lookup/doi/10.1093/fampra/cmy114#supplementary-data
http://academic.oup.com/fampra/article-lookup/doi/10.1093/fampra/cmy114#supplementary-data

546

Family Practice, 2019, Vol. 36, No. 5

form about the last 10 consecutive patients during that week who
completed all stages of the clinical medication review. Thus, in total,
they would collect 270 patients who had a medication review. The
data form gathered detailed information about the type and number
of drug therapy problems, type of medication, the extent of imple-
mentation of the proposed recommendations and the number of
drug therapy problems that were solved. Recommendations were
categorized in preventive interventions (aimed at following prophy-
lactic guidelines) or corrective interventions (aimed at active patient
problems, such as side effects) (Supplementary Table S1). Also,
information was collected about the reasons why recommendations
were not implemented and about the number of follow-up consul-
tations with the non-dispensing pharmacist required to implement
recommendations. Data were coded based upon the Systematic
Tool to Reduce Inappropriate Prescribing (7). This tool consists of
five steps and is part of the Dutch multidisciplinary guideline on
polypharmacy. Step two is a structured pharmaceutical analysis, in
which drug therapy problems can be identified according to seven
categories that we used for the coding of our data (Supplementary
Figure S1). Based upon practice experience with performing medi-
cation reviews and existing literature on this topic, we added an
eight category: additional monitoring required.

To ensure consistency and accuracy of coding, all data were
manually checked by an independent research assistant, and dis-
crepancies were resolved by the principal investigator of this study
(AH). For the patients of data collection weeks 2 and 3 (n = 180),
the pharmaceutical care plan, patient’s medical history, laboratory
results and consultation notes from the patients’ electronic medical
records were available for follow-up. This additional information
was used to verify whether drug therapy problems were actually
solved. Also, only for the patients of data collection weeks 2 and 3,
we were able to collect data on gender. Due to a technical error in
the online data form, data on related medication were missing for 70
patients in data collection week 1.

Outcomes

Outcomes were (i) type and number of drug therapy problems, related
medication and recommendations; (ii) the percentage of recommen-
dations that were implemented and (iii) the percentage and type of
drug therapy problems that were solved. Recommendations were
marked into either preventive or corrective interventions. A recom-
mendation was considered implemented when the GP endorsed the
recommendation personally or after approval by the non-dispensing
pharmacist or practice nurse. A drug therapy problem was considered
solved when an active problem no longer existed or when a potential
problem was successfully anticipated on (Supplementary Table S1).

Analyses

Analyses were performed using SPSS for Windows Version 21.0
to calculate baseline characteristics and outcomes on the number
of drug therapy problems, proposed recommendations, the extent
of implemented recommendations and the extent of solved drug
therapy problems. Results were presented as means (with SD) and
median (with interquartile range, IQR).

Results

We collected data about clinical medication reviews of 270 patients.
The mean age of patients was 74 years, and 61% was female. The
median number of chronic medication and comorbidities was 8
(IQR 5) and 6 (IQR 3), respectively (Table 1).

Table 1. Patient demographics of polypharmacy patients (n = 270)
who had completed all stages of clinical medication review,
selected by the non-dispensing pharmacists between June 2014
and May 2015

Patients
Gender?, 12 (%)
Male 70 (39)
Female 110 (61)
Unknown 90
Age, mean (SD) 74 (10)
Chronic medication?, median (IQR) 8 (5)
Comorbidities?, median (IQR) 6(3)
Follow-up contacts with non-dispensing pharmacist, 2(2)
median (IQR)
Drug therapy problems
Median (IQR) 5(3)
Mean (SD) 4.8 (1.9)
Range 1-12

n, number; SD, standard deviation.
“Based upon information from medical records and pharmaceutical care
plan in data collection weeks 2 and 3.

During the reviews, 1292 drug therapy problems were identi-
fied, with a median of 5 (IQR 3) per patient (mean 4.8). The drug
therapy problems concerned 194 different drugs within 75 differ-
ent drug classes (29) (Table 2). Overtreatment was most frequently
reported (24%) and often correlated to proton-pump inhibitors,
antithrombotic agents and diuretics. Obviously, the most associated
recommendation was to stop medication (Table 3). Twenty-one per-
cent of the drug therapy problems was related to undertreatment,
most frequently related to vitamin D, calcium and lipid-modifying
agents. The most associated recommendation was to start medica-
tion. Seventeen percent of the drug therapy problems was related to
side effects, most frequently related to lipid-modifying agents, beta-
blocking agents and angiotensin-converting enzyme inhibitors. The
most associated recommendation was to start or switch medication.
Interaction and/or contraindication was only limited reported (2%)
(Table 3).

In total, 83% of all recommendations were implemented by
either the non-dispensing pharmacist (80%), GP (5%), practice
nurse (3%), specialist (1%) or combined by different health care pro-
viders (11%). Implementation of recommendations often involved
follow-up contacts with the non-dispensing pharmacist (median 2,
IQR 2) (Table 1). The main reason that prevented implementation
of the recommendation was a rejection by the patient (40%), mainly
related to the advice to stop the use of proton-pump inhibitors, anti-
depressants, anxiolytics or analgesics (Supplementary Table S2).

In total, in 78 % of the drug therapy problems, the implementation
of the recommendations actually solved the drug therapy problem.
After stratifying the implemented recommendations (7 = 1070), we
identified 601 preventive interventions (56 %) in 259 patients. Almost
all preventive interventions were considered solved (91%). We iden-
tified 382 corrective interventions (36%) in 182 patients. Sixty-four
percent of the corrective interventions solved the patient problem. In
76% of patients (7 = 139), at least one patient problem was solved.
Patient problems related to taking medication, for example, due to
swallowing issues, were most successfully solved (91%). Stopping
medication to solve an active patient problem, such as a side effect,
was successful in 40% of patients (Table 4). Corrective interventions
were most commonly related to better pain control with acetamino-
phen and to reducing side effects of cardiovascular medications, such
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Table 3. Drug therapy problems identified in 270 polypharmacy patients and related recommendations by non-dispensing pharmacists in general practice between June 2014 and May 2015

Drug therapy problem, 7 (%)

Recommendation

Total
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Marked in bold: The most common correlation between drug therapy problem and recommendation.

*Percentages <0.5 are reported to one decimal place.

as beta blockers, statins and ACE-inhibitors. For these most com-
mon corrective interventions, the outcome assessment of patient’s
symptoms was tabulated (Table 5).

Due to a technical issue in the data form of data collection week
1, we had insufficient information of 87 implemented interven-
tions (8 %) to correctly stratify into either a preventive or corrective
intervention.

Discussion

The results of our study demonstrate that medication reviews for
elderly patients with polypharmacy performed by non-dispensing
pharmacists in general practice result in the detection and resolution
of a large number of drug therapy problems. The non-dispensing
pharmacists implemented a high proportion of recommendations,
covering a wide range of drugs. Follow-up consultations by the non-
dispensing pharmacists often resulted in resolution of drug therapy
problems, most frequently related to overtreatment and undertreat-
ment. Solving problems that require dose adjustments or stopping of
medication proved more challenging than preventive interventions.

To our knowledge, this is the first study that assessed the most
common drug therapy problems as identified and solved by non-
dispensing pharmacists in general practice. As a member of the gen-
eral practice team, these pharmacists take integral responsibility for
the pharmacotherapy for patients with multimorbidity. Unlike single
disease clinics, such as diabetes, cardiovascular and lipid manage-
ment clinics (30,31), this involves all drug classes, which requires
both expert medication knowledge as well as the skills for integral
patient management.

Our study demonstrated that the clinical medication review
process resulted in a high implementation rate of recommenda-
tions. Although our study design was descriptive without control
comparison, we think this is an important finding, as most studies
on pharmacist-led medication reviews showed considerably lower
compliance rates with recommendations (13-15,24,32). The most
frequently identified drug therapy problems were—in line with pre-
vious studies—overtreatment and undertreatment, which accounted
for almost half of all drug therapy problems (45%) (14,29,32,33).
This is in line with earlier studies, in which non-adherence and drug
selection problems were also frequently reported (14,24,25). Drug
therapy problems because of drug-drug or drug—disease interactions
were rare, which is probably a reflection of the widespread use of
automated clinical risk management systems both in general practice
and community pharmacy (34).

In contrast to earlier studies, we found that the most frequent
recommendation among elderly was to stop medication. In other
studies, the most frequent recommendation was to add pharma-
cotherapy (24,25,35). Stopping medication can be challenging as
it requires a trusted relation between patient and pharmacist. This
requires that the non-dispensing pharmacist takes into account the
ideas, concerns and expectations of the patient. Our study underlines
the need for a patient care oriented role for pharmacists in primary
care and the potential to involve them in the evidence-based depre-
scribing process (36,37).

Overall, the total resolution rate of drug therapy problems by
non-dispensing pharmacists in our study was high. We think that a
key factor in this was the fact that the non-dispensing pharmacists
offered structured follow-up consultations with the patients. Malet-
Larrea et al. (38) have recently provided evidence showing the clin-
ical benefits of including a follow-up service to clinical medication
review. Interestingly, preventive interventions resulted in a higher
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Table 4. Implementation of recommendations and drug therapy problems that were solved, stratified by preventive and corrective inter-
ventions, of 270 patients who had completed all stages of clinical medication review between June 2014 and May 2015

Recommendation Total, 7 (%) Recommendation Drug therapy
implemented, 7 (%) problem solved, 7 (%)
All Stop medication 407 (32) 318 (78) 237 (75)
interventions Start medication 224 (17) 189 (84) 177 (94)
Switch medication (12) 117 (75) 75 (64)
Change medication use (7) 90 (94) 76 (84)
Adjust medication dose (13) 129 (79) 101 (78)
Advice/education (6) 71 (88) 36 (51)
Provide monitoring (11) 126 (93) 104 (83)
Refer to healthcare professional 30 (2) 30 (100) 24 (80)
Total 1292 (100) 1070 (83) 830 (78)°
Preventive Stop medication 270 (21) 212 (79) 198 (93)
interventions Start medication (14) 150 (85) 148 (99)
Switch medication (5) 41 (68) 34 (83)
Change medication use 22 (2) 18 (82) 14 (78)
Adjust medication dose 87 (7) 69 (79) 67 (97)
Advice/education 28 (2) 25(89) 11 (44)
Provide monitoring (7) 79 (90) 71 (90)
Refer to healthcare professional (1) 7 (100) 5(71)
Total 739 (57) 601 (81) 548 (91)
Corrective Stop medication (9) 94 (77) 38 (40)
interventions Start medication (3) 36 (86) 28 (78)
Switch medication (6) 62 (82) 39 (63)
Change medication use () 57 (97) 52 (91)
Adjust medication dose (5) 46 (78) 24 (52)
Advice/education (3) 33 (89) 23 (70)
Provide monitoring (3) 33 (97) 22 (67)
Refer to healthcare professional (2) 21 (100) 18 (86)
Total 450 (35) 382 (85) 244 (64)

aIn 87 cases, insufficient information to categorize the intervention into either preventive or corrective interventions.

11 Drug therapy problems were partially solved.

Table 5. Outcome assessment of patient’s symptoms of most common drug therapy problems related to corrective interventions

Drug therapy problem (7) ~ Recommendation to solve drug Recommendation Drug therapy Outcome assessment of
therapy problem implemented, 7 (%) problem solved, symptoms
n (%)
Undertreatment acet- Start (11), dose adjustment (3), 13 (76) 11 (65) Better pain control
aminophen (17) switch (1), advice (1), change use (1)
Side effects on statin (15) Stop (8), switch (4), dose adjustment 13 (87) 6 (46) Muscle pain reduced or
(2), advice (1) disappeared
Side effects on betablocker ~ Dose adjustment (10), stop (4) 9 (64) 5(56) Dizziness, fatigue, nightmares,
(14) erectile dysfunction reduced or
disappeared
Side effects on ACE- Switch (8), stop (2), change use (2), 11 (85) 4 (36) Orthostatic hypotension, cough

inhibitor (13) dose adjustment (1)

and muscle ache disappeared

resolution rate of drug therapy problems than corrective interven-
tions. We think there are several explanations. First, the problem
is probably multifactorial, and a medication adjustment alone is
sometimes insufficient. Second, intervening in the prescribing cas-
cade may trigger other problems (e.g. side effects or interactions)
or is simply not possible because of a too high risk of other—more
serious—events. Third, the patient may be unwilling to accept a
medication change. We identified anxiety as a main reason for not
following a recommendation, particular in case of medication with
an immediate effect, such as analgesics and proton-pump inhibi-
tors. In addition, patients using drugs such as antidepressants and
anxiolytics consider these essential for their well-being and are extra
reluctant to change. Despite providing structured patient follow-up

by extensively trained non-dispensing pharmacists (27), some active
patient problems thus remain challenging to solve.

This study has limitations. First, the observational study design,
which lacks a control group, may have compromised the validity
of the conclusions and might limit extrapolation. Nevertheless, we
think the multicenter study design and the real-life setting allow
for conclusions with a more than local impact. Second, the out-
comes were primarily based upon self-report by the non-dispensing
pharmacists. This might have resulted in social desirable answers.
However, an independent research assistant manually checked the
self-reports and compared it with the patient’s medication list and
consultation notes from the patients’ electronic medical records.
The principal investigator (AH) cross-checked the data. Third, the
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extent to which drug therapy problems were solved was mainly
based upon patient’s self-report. This often did not include vali-
dated tools, such as Visual Analogue Scaling, to measure the inten-
sity of pain across a continuum. With our data sources, we were still
able to assess whether the drug therapy problem was totally, par-
tially or not solved. In future research, we would recommend that
the identification and reporting of drug therapy problems should be
performed by an expert panel. Also, the implementation of a tool
in digital medical information software to randomly select patients
who had completed all stages of clinical medication review would

be of benefit.

Conclusions

Solving drug therapy problems in elderly, complex patients with
multimorbidity requires pharmaceutical expertise and intense moni-
toring. We demonstrated that non-dispensing pharmacists embedded
in general practice were able to detect and solve a high proportion
of drug therapy problems, which frequently resulted in stopping of
medication.

Supplementary material

Supplementary material is available at Family Practice online.
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