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ABSTRACT

Background In this study, we aimed to (i) determine the prevalence of potentially inappropriate prescribing (PIP) in community-dwelling older

polypharmacy patients using the Ghent Older People’s Prescriptions community-Pharmacy Screening (GheOP³S) tool, (ii) identify the items that

account for the highest proportion of PIP and (iii) identify the patient variables that may influence the occurrence of PIP. Additionally, pharmacist–

physician contacts emerging from PIP screening with the GheOP³S tool and feasibility of the GheOP³S tool in daily practice were evaluated.

Methods A prospective observational study was carried out between December 2013 and July 2014 in 204 community pharmacies in Belgium. Patients

were eligible if they were (i) ≥70 years, (ii) community-dwelling, (iii) using ≥5 chronic drugs, (iv) a regular visitor of the pharmacy and (v) understanding

Dutch or French. Community pharmacists used a structured interview to obtain demographic data and medication use and subsequently screened for PIP

using the GheOP³S tool. A Poisson regression was used to investigate the association between different covariates and the number of PIP.

Results In 987 (97%) of 1016 included patients, 3721 PIP items were detected (median of 3 per patient; inter quartile range: 2–5). Most

frequently involved with PIP are drugs for the central nervous system such as hypnosedatives, antipsychotics and antidepressants. Risk factors

for a higher PIP prevalence appeared to be a higher number of drugs (30% extra PIPs per 5 extra drugs), female gender (20% extra PIPs), higher

body mass index (BMI, 20% extra PIPs per 10-unit increase in BMI) and poorer functional status (30% extra PIPs with 6-point increase). The

feasibility of the GheOP³S tool was acceptable although digitalization of the tool would improve implementation. Despite detecting at least one

PIP in 987 patients, only 39 physicians were contacted by the community pharmacists to discuss the items.

Conclusion A high prevalence of PIP in community-dwelling older polypharmacy patients in Belgium was detected which urges for

interventions to reduce PIP.
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Introduction

Potentially inappropriate prescribing (PIP) is defined as the
prescribing of medication that significantly increases the risk
of an adverse drug reaction (ADR), in particular when there
is an equally or more effective alternative with lower risk
available.1,2 PIP encompasses three main categories: overuse,
underuse and misuse.3 As PIP is a major risk factor for
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ADRs, it can put substantial pressure on the safety of medi-
cation use.4,5

A recent systematic review6 showed that PIP prevalence
in community-dwelling European older adults is high (aver-
age estimated prevalence: 22.6%, confidence interval (CI):
19.5–26.7%). This shows that PIP is a wide-spread issue.
Furthermore, a variety of factors seem to contribute to the
prevalence of PIP in older community-dwelling adults, such
as polypharmacy, older age, depression, moderate self-rated
health quality, low activities of daily living-score and poor
economic situation.4–6 A periodic screening for PIP could
be a strategy to diminish its burden.7 In the literature, there
is agreement that such a periodic screening should be
applied to older patients with polypharmacy or other add-
itional risk factors. PIP screening in primary care could
reduce the risk for ADR and ADR-related hospitalization8
and research showed it is probably cost-neutral.9,10

Community pharmacists are ideally placed to perform
periodic screening for PIP because of their medication-
specific knowledge and the availability of an electronic dis-
pensing record in the pharmacy that ideally includes also all
dispensed over-the-counter (OTC) medication. Moreover,
multiple studies showed that the community pharmacist can
intervene and assist in significantly reducing the occurrence
of a lot of specific PIPs. The EMPOWER study, for
example, showed that direct-to-consumer education from
the community pharmacy effectively reduced overuse of
benzodiazepines.11 Another study, performed in French
community pharmacies, shows that providing the commu-
nity pharmacist with the patients’ renal functions can resolve
several PIPs concerning incorrect dosing.12

However, general screening for PIP in the community
pharmacy is more comprehensive and requires an evidence-
based screening tool specifically suitable for this setting. The
Ghent Older People’s Prescriptions community-Pharmacy
Screening (GheOP³S) tool13 is an integrated, recently devel-
oped screening tool to detect PIP with high clinical relevance
for primary care, taking into account the limited availability of
clinical data in the community-pharmacy setting. This tool—
consisting of 83 items—addresses PIP on different levels;
overuse, underuse and misuse of medication. Additionally, a
specific evaluation of the provided pharmaceutical care is
included. This multilevel approach is a major advantage over
other screening tools, such as the Beers or STOPP/START
criteria.14,15 For each item of the tool, an alternative thera-
peutic option is offered. Furthermore, pharmacists could per-
form a medication screening on a regular base or at every
moment a change in pharmacotherapy is made.
This observational research was the first to use the

GheOP³S tool in the community-pharmacy setting. We

aimed (i) to determine the prevalence of PIP in community-
dwelling older polypharmacy patients with the GheOP³S
tool, (ii) to identify the items that account for the highest
proportion of PIP and (iii) to identify the patient variables
that may influence the occurrence of PIP. Additionally, (iv)
pharmacist–physician contacts resulting from PIP screening
with the GheOP³S tool and (v) feasibility of the GheOP³S
tool in daily practice were evaluated.

Methods

Study design and setting

This manuscript describes a prospective observational study,
carried out between December 2013 and July 2014 in all 204
community pharmacies counselling a pharmacist in training
from the Ghent University or the University of Liège, during
the academic year of 2013–14 (i.e. a final year pharmacy stu-
dent, performing obligatory 6-month preregistration
community-pharmacy training). Ethical approval was
granted by the ethical committees of the Ghent University
Hospital (for Flanders) and Centre Hospitalier Universitaire
de Liège (for Wallonia). All participants provided written
informed consent. The STROBE standardized reporting
guidelines for cross-sectional studies were followed to ensure
the uniform conduct and reporting of the research.16

Participants

All older patients filling a prescription at a participating
pharmacy were consecutively approached and invited to par-
ticipate in the study. They were eligible when meeting the
following inclusion criteria: (i) aged 70 years of older, (ii)
community-dwelling, (iii) using five of more chronic drugs
(i.e. intake follows a fixed regimen) registered in the Belgian
Commented Drugs Repertory,17 (iv) being a regular visitor
of the pharmacy and (v) speaking and reading Dutch or
French. Each pharmacy planned to recruit five patients.
Recruiting patients who regularly visited the pharmacy war-
ranted a patient–pharmacist relationship of respect and
trust.

Data collection and outcome measures

Participating patients were interviewed by a pharmacist in
training using a structured questionnaire (available upon
request). The questionnaire assessed information about
demographics, self-rated health,18 functional status, cognitive
impairment (using the Mini-Cog19), fall incidents, hospitali-
zations and emergency visits in the previous year, and cur-
rent medication use (including detailed information about
dose, frequency, time of administration, starting date, etc.).
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For current medication use, the electronic dispensing
records at the participating pharmacy were consulted as a
starting point. In addition, patients were specifically asked
about the use of OTC and herbal drugs. The structured
interview took place at the pharmacy or at the patient’s
home (according to patient’s preference), and was fully docu-
mented on paper.
Using the data from the structured interview and the elec-

tronic dispensing record, the pharmacist in training subse-
quently screened each patient’s medication for PIP by
applying the GheOP³S tool.13 The choice to use this screen-
ing tool was deliberate. First, the GheOP³S tool makes it
possible to screen for PIP in settings where clinical data are
not available. Second, the GheOP³S tool is adapted to the
European market and addresses all types of PIP. Third, the
GheOP³S tool offers the pharmacists a backbone to get
started with the process of a medication review. An elabor-
ate document describing rationale, alternative treatment
plans and scientific background information of all included
items empowers the pharmacists to initiate pharmacist–
physician contacts to discuss the considered clinically rele-
vant PIP items.
The GheOP³S tool is subdivided into five different

parts: Part 1, potentially inappropriate drugs, independent
of diagnosis; Part 2, potentially inappropriate drugs,
dependent on diagnosis; Part 3, potential prescribing omis-
sions (PPOs); Part 4, drug–drug interactions (DDIs) of
specific relevance and Part 5, general care-related items to
be addressed in the community pharmacy. The items in the
latter part are not strictly considered to be PIP, according
to the definition in the Introduction, but they are consid-
ered relevant to be checked for in community-pharmacy
practice as they evaluate the appropriateness of the pro-
vided pharmaceutical care. With regard to the diagnoses in
Part 2, drug proxies were used. Only diagnoses that could
unambiguously be derived from the patient’s medication
(e.g. diabetes from insulin, gout from allopurinol, etc.) were
taken into account. In this study, all 83 criteria of the
GheOP³S tool were used.
An extensive training session on the use of the GheOP³S

tool for PIP screening (with example cases as well as one
real-life trial case) was completed by each pharmacist in
training before the start of the study. In addition, all screen-
ings included in the study were double-checked by a mem-
ber of the research team (E.T.). As pharmacist–physician
contacts considering PIP are not yet common practice in
Belgium, the decision to initiate such a contact from the
pharmacy was left to the supervising pharmacist, based on
his/her personal judgement of the detected PIPs. All
initiated physician contacts and their outcomes were

documented. The acceptance of the proposed alternative
treatment plans by the pharmacist was categorized as
‘accepted’, ‘partially accepted’ or ‘not accepted’. Reasons for
not accepting the treatment plan were also recorded.
Subsequently, all participating pharmacists evaluated the

feasibility of the GheOP³S tool, using a slightly adapted ver-
sion of the system usability scale (SUS) (Online Supplement
1).20,21 The SUS is a validated tool for assessing feasibility,
consisting of 10 items, each to be scored on a five-point
scale. It provides an easy-to-understand overall score from 0
(lowest feasibility) to 100 (highest feasibility). Although no
explicit cut-off for feasibility is determined, it is generally
accepted that SUS scores >50 are sufficient to consider the
tool feasible in current practice.21 Research by Lewis et al.
showed that SUS can be divided into two separate factors,
specifically representing the usability (8 items) and learnabil-
ity (2 items) of the evaluated tool.20

The participating pharmacists transferred all obtained
anonymized patient data and results of the written document
through an electronic platform to the Ghent University
study centre. Data input was double-checked using the writ-
ten document by the principal investigator (E.T.) before pro-
cessing. During this process, each medicine was assigned a
seven-digit code in accordance with the Anatomical
Therapeutic Chemical Classification System formulated by
the World Health Organization Collaborating Centre for
Drug Statistics Methodology.22

Statistical analysis

Descriptive statistics are provided as counts with percen-
tages, means with standard deviations or medians with inter-
quartile ranges as appropriate. Prevalence of PIP is
represented as the proportion of patients with at least one
PIP and the median number of PIPs per patient.
Poisson regression was used to investigate the association

between different covariates and the number of PIP. Patient
covariates considered as predictors in the model were num-
ber of drugs, age, gender, body mass index (BMI), smoking
status, education, self-rated health status, functional status,
living situation, cognitive impairment, emergency depart-
ment visits, hospitalizations, recent falls and the presence of
ADRs. Continuous covariates, such as ‘number of drugs’,
‘age’ and ‘BMI’ were centred ~5, 70 years and 25 kg/m²,
respectively. After covariate selection, based on ‘backward
elimination’ at the 5% level of significance, the linearity
assumption for the continuous covariates in the final model
was assessed. Education (Scale: 1–4 with 4 as highest educa-
tion), functional status (Scale: 0–6 with 6 as worst functional
status), self-rated health status (Scale: 1–5 with 5 as best
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health rate) and cognitive impairment (Scale: 0–5 with 5 as
no cognitive impairment) were set as ordinal variables.
Furthermore, a likelihood-ratio-test was performed to test
whether overdispersion should be accounted for. Finally,
once the final model was developed, likelihood-ratio-testing
was performed at the 5% level of significance to test
whether two-way interaction terms should be added to
the model. Fitting of the models to the observed data
and post hoc evaluations of the model’s goodness-of-fit was
performed in R® (R foundation for statistical computing,
Vienna, Austria).

Results

Participants

In total, 2228 patients were screened for eligibility. Of note,
726 patients did not meet the inclusion criteria (547 took <5
drugs, 89 were not regular visitors of the participating phar-
macy, 45 did not sufficiently understand Dutch or French
and 45 were not community-dwelling). Additionally, 486
refused to participate (221 did not have time to participate,
194 were not interested and 71 stated other reasons).
Eventually, 1016 older community-dwelling polypharmacy
patients were included in the study. Mean age (±SD) was
78.8 (±5.5) years and 58% of the population was female.
The total number of medicines taken was 10 568, with a
range of 5–29 per patient and a median of 10 per patient
(interquartile range 8–12) (Table 1).

Potentially inappropriate prescribing

Considering Parts 1–4 of the GheOP³S tool, a total of 3721
PIPs were detected in 987 (97%) of participants (median: 3;
inter quartile range (IQR): 2–5). However, with regard to the
full GheOP³S tool, thus also including list five ‘General
care-related items to be addressed in the community phar-
macy’, an additional 3186 items considering general care-
related items were detected. This led to a total of 6907 items
in 1008 (99%) participants (median: 7; IQR: 5–8) (Fig. 1).
The five most prevalent items of each part of the

GheOP³S tool are reported in Table 2. The items of Parts 2
and 3 are displayed in two ways; relative to the total popula-
tion and relative to the overall drug or disease prevalence.
For example, of the 130 patients taking narcotic analgesics,
99 (76%) did not receive an appropriate preventative bowel
regimen; however, relative to the total population
(n = 1016), this considers only 10%. The full list of the
prevalence of all GheOP³S criteria is reported as online sup-
plement (Online Supplement 2).

Factors associated with PIP

The estimated parameters from the final Poisson regression
model are shown in Table 3. The number of drugs, gender,
BMI and functional status were predictive for the observed
number of PIPs. From the estimated parameters, we can cal-
culate that a baseline patient (female patient with a func-
tional status of 0, a BMI of 25, taking five drugs) has an

Table 1 Basic characteristics of the study population (n = 1016)

Age, mean (SD) 78.8 (5.5)

Age ≥ 85 years, n (%) 162 (16%)

Female gender, n (%) 592 (58%)

BMI, mean (SD) 26.6 (4.3)

No. of drugs, median (IQR) 10 (8–12)

No. of drugs, mean (SD) 10.4 (3.4)

Current smoker, n (%) 57 (6%)

Educationa

Primary school 257 (25%)

Secondary school 580 (57%)

Higher education 176 (17%)

Living alone, n (%) 434 (43%)

Functional status; need help with, n (%)

Bathing/showering 110 (11%)

Dressing 54 (5%)

Toileting 19 (2%)

Community mobility 117 (12%)

Eating 39 (4%)

Cleaning 382 (38%)

Self-rated health status, n (%)

Excellent 19 (2%)

Very good 104 (10%)

Good 497 (49%)

Fair/moderate 343 (34%)

Poor 53 (5%)

Positive for cognitive impairment (according to

the Mini-Cog), n (%)

335 (33%)

Emergency department visits

Patients with emergency department visit in

previous year, n (%)

229 (23%)

Number of emergency department visits

per patient year, median (IQR)

1 (1–2)

Hospitalizations

Patients with hospitalization in previous

year, n (%)

394 (39%)

Number of hospitalizations per patient year,

median (IQR)

1 (1–2)

Fall incidents

Patients with fall incident in previous year, n (%) 333 (33%)

Number of fall incidents per patient year, median

(IQR)

1 (1–3)

aThree patients did not answer this question.
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estimated average number of PIPs of 2.7 [= elog (intercept)].
Compared to this ‘baseline’ patient, a very poor functional
status (6 compared to 0) is associated with an average of
30% extra PIPs. Furthermore, male gender and BMI are
associated with a decrease of 23% and an increase of 20%
(BMI 35 versus 25) in the estimated number of PIPs,
respectively. Finally, the number of PIPs increases with the
number of drugs taken. For instance, patients taking an add-
itional five drugs have a 30% increase in expected PIPs as
compared to otherwise similar patients.

Pharmacist–physician contacts

In total, 22 supervising pharmacists decided to initiate con-
tact with at least one prescribing physician to discuss the
detected PIPs. In total, 39 physicians were contacted.
Thirteen refused to participate (reasons for refusal: no time
(n = 12), not interested (n = 1) and one could not be
reached). The remaining 25 physicians agreed to participate
and discussed a total of 77 detected PIP items with the
pharmacists. For 28 of the 77 items (36%), the alternative
treatment plan proposed by the pharmacist was accepted.
For two items, the alternative treatment plan was partially
accepted. For 47 items, the physician did not accept the pro-
posed treatment plan of the community pharmacists
(Table 4).

Usability and feasibility

The mean SUS score was 61.2 (SD: 12.2), with a learnability
score of 63.4 (SD: 17.5) and a usability score of 60.7 (SD:
12.9). Reviewing the comments of the users, the most fre-
quent remark was the lack of digitalization or integration of
the GheOP³S tool in the software which renders the tool
too time-consuming. Mean duration of an evaluation using

the GheOP³S tool including the estimation of the clinical
relevance of the detected items was 38 min (SD: 27 min).

Discussion

Main findings of the study

In this observational study, we found that in 99% of
included patients, at least one GheOP³S-item was detected.
Specifically, focusing on PIPs (i.e. Parts 1–4 of the
GheOP³S tool), a median of 3 (IQR: 2–5) PIPs per patient
was observed. When the general care-related items of Part 5
of the GheOP³S tool were also included, a median of 7
items (IQR: 5–8) per patient was detected. Risk factors most
frequently associated with higher number of PIPs were high-
er number of drugs, female gender, higher BMI and poorer
functional status.

What is already known on this topic

Similar studies, also conducted in community pharmacies,
are scarce. A study in France using the Laroche list23

observed that 37.1% of the 393 included patients had at
least one PIP,24 which is markedly lower than the observa-
tions in this study. A possible explanation might be that the
French Laroche list does not include DDIs, drug-disease
interactions (DDisIs) or PPOs.23 Additionally, in the French
study, all older adults were included, regardless of polyphar-
macy, where in this study, only older adults taking five or
more chronic drugs were included.
Studies conducted in other primary care settings but using

similar inclusion criteria (older age and five or more chronic
drugs), presented higher prevalence numbers for PIP.25–27

A Spanish study using the START/STOPP criteria,26 a
Danish study using the MAI criteria27 and an Austrian study

Fig. 1 Distribution of the number of GheOP³S criteria detected per patient (n = 1016; Part 1, potentially inappropriate drugs, independent of diagnosis; Part

2, potentially inappropriate drugs, dependent on diagnosis; Part 3, PPOs; Part 4, DDIs of specific relevance and Part 5, general care-related items to be

addressed in the community pharmacy).
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Table 2 The five most prevalent criteria of each part of the GheOP³S tool, n = 1016

GheOP³S-item N, %a

(relative to

total

population)

N, %a (relative to

overall drug or

disease

prevalence)

Part 1: potentially inappropriate drugs, independent of diagnosis 791 (78%)

1 Any intermediate acting benzodiazepine or Z-product at full dose or any dose ≥30 subsequent days OR any short-

or long-acting benzodiazepine

510 (50%)

Any intermediate acting benzodiazepine or Z-product at full dose or any dose ≥30 subsequent days 448 (44%)

Any short- or long-acting benzodiazepine 93 (9%)

Any intermediate acting benzodiazepine or Z-product at full dose or any dose ≥30 subsequent days and any short-

or long-acting benzodiazepine

31 (3%)

2 Any antidepressant ≥1 year 216 (21%)

3 Any oral NSAID 146 (14%)

4 Any PPI at full dose ≥8 weeks 145 (14%)

5 Any antipsychotic drug ≥1 month 71 (7%)

Part 2: potentially inappropriate drugs, dependent on diagnosis 276 (27%)

1 Thiazide and loop diuretics with gout 88 (9%) 88/151 (58%)

2 Anticholinergics with constipation 84 (8%) 84/147 (57%)

3 Calcium channel blockers with constipation 43 (4%) 43/144 (30%)

4 Oral corticosteroids >1 week with hypertension 43 (4%) 43/810 (5%)

5 Anticholinergics with benign prostate hyperplasia 40 (4%) 40/93 (43%)

Part 3: PPOs 727 (72%)

1 The patient has an elevated risk for osteoporosis (determined via FRAX tool) and is not prescribed calcium/Vitamin D

supplementation

545 (54%) 545/710 (77%)

2 The patient is not reminded and proposed to undergo yearly influenza vaccination 306 (30%)

3 The patient is taking narcotic analgesics and is not prescribed appropriate preventative bowel regimen (preferably

macrogol or lactulose)

99 (10%) 99/130 (76%)

4 The patient is taking oral corticosteroids for ≥1 month and is not prescribed calcium and vitamin D supplementation 39 (4%) 39/54 (72%)

5 The patient is taking an equivalent of 7.5 mg of oral prednisone or more for ≥3 months and is not prescribed

calcium/Vitamin D supplementation and bisphosphonates

23 (2%) 23/24 (96%)

Part 4: DDIs of specific relevance 523 (51%)

1 Oral antidiabetics/insulin + beta blocker 226 (22%)

Oral antidiabetics/insulin + non-selective beta blocker 44 (4%)

Oral antidiabetics/insulin + cardioselective beta blocker 187 (18%)

2 Any combination of anticholinergic drug 135 (13%)

3 RAAS inhibitor + potassium sparing diuretic/potassium supplements/potassium containing drugs 81 (8%)

4 RAAS inhibitor + oral NSAID 74 (7%)

5 Oral NSAID + antiplatelet drugs 71 (7%)

Part 5: general care-related items to be addressed in the community pharmacy 872 (86%)

1 Adherence for all new medication was not checked or discussed at first refill during the past year 701 (69%)

Adherence for all chronic medication was not checked or discussed during the past year (refill rate) 681 (67%)

2 Contra-indications that can unambiguously be derived from patient’s medication were not added to the electronic

patient record

626 (62%)

3 The patient was not asked which aspects of pharmaceutical care could be improved for him/her 463 (46%)

4 Polypharmacy patients (chronically taking ≥5 drugs) were not questioned about whether a clear medication scheme

was available to him/her

441 (43%)

5 Dispensation of OTC medication (NSAID, ASA, …) was not added in the electronic patient record 253 (25%)

ASA, acetyl salicylic acid; NSAID, nonsteroidal anti-inflammatory drugs; PPI, proton pump inhibitor.
aPrevalence is expressed as the percentage of patients to whom this item applies, whether relative to the total population or whether relative to the overall

disease/drug prevalence.
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using the PRISCUS list25 detected at least one PIP in,
respectively, 76.4%, 94.3% and 37.3% of patients. The low
prevalence of the Austrian study should, however, be
nuanced with the fact that 93.5% of patients took at least
one non-evidence-based medication, that 56.2% had at least
one dosing error and that 59.2% had at least one clinically
significant DDI.25

What this study adds

In the current study, the prevalence of all types of PIP (i.e.
overuse, misuse and underuse) was remarkably high. The
fact that almost all patients had at least one PIP could raise
questions about whether the tool needs to be more discrim-
inatory. During the development of the GheOP³S tool, how-
ever, the experts unanimously agreed that it was clinically
relevant to check for all of the items included in the
GheOP³S tool in ambulatory older patients. Whether
the detected ‘potential’ problems are clinically relevant for
the specific individual patient, still needs to be assessed dur-
ing a pharmacist–physician and follow-up patient consult-
ation. ‘Actual’ inappropriate prescribing will, therefore,
probably be somewhat lower. Nevertheless, these results
show that there is a large potential for improvement in the
appropriateness of prescribing and provided pharmaceutical
care for ambulatory older patients with polypharmacy.
The specific criteria with the highest prevalence are the

overuse of benzodiazepines and the underuse of preventive
anti-osteoporotic medication, respectively, in 50% and 54%
of included patients. A review of studies using STOPP/
START criteria also showed that both of these items are

frequently detected.28 At first instance, it appears that
DDisIs are not very prevalent (up to 9% of included
patients). However, relative to the number of patients with a
certain diagnosis, this is still significant (e.g. 43% of patients
using drugs for benign prostate hyperplasia receive anti-
cholinergic medication).
Furthermore, taking into account that only DDIs with

high risk for hospitalization were included in the GheOP³S
tool, the observed high frequency (i.e. in up to 22% of
patients) implies serious potential health consequences and
healthcare costs.
Risk factor assessment showed that a higher number of

drugs, female gender, a higher BMI and a poorer functional
status are associated with a higher prevalence of PIP. Recent
systematic research on risk factors for PIP showed that poly-
pharmacy and a poor functional status are indeed consist-
ently positively associated with PIP.6 BMI could be present
due to its association with metabolic syndrome, however,
the literature is not consistent considering this risk factor’s
association with PIP.29,30 Analogously, with regard to the
association between the female gender and a higher preva-
lence of PIP, no consistency exists in the literature.
However, this might be explained by differences in prescrib-
ing attitude towards the genders and by differences between
genders in educational and socio-economic characteristics.31

The evaluation of the feasibility of the GheOP³S tool
showed that the tool is functioning well in the current
community-pharmacy setting. There is, nevertheless, still
room for improvement. It would be interesting to re-
evaluate the feasibility of the GheOP³S tool, once the tool is
available in a digital format.
The low number of pharmacist-initiated contacts with

physicians to discuss the detected PIPs must, however, be
seen as a point of concern (only 39 initiated contacts for 987

Table 3 Estimated parameters of the Poisson regression model

(outcome: number of PIPs, considering lists 1–4 of the GheOP³S tool)

with calculation example

Risk factor Estimate 95% CI

Intercept 1.001*** 0.932–1.071

No. of drugs (continuous, centred 5) 0.057*** 0.049–0.066

Gender (1 = male, 0 (female) as

reference)

−0.266*** −0.958 to 0.197

BMI (continuous, centred 25) 0.017*** 0.009–0.024

Functional status (Scale 0–6, 0 as

reference)

0.043** 0.016–0.070

No., number. ***P < 0.001, **P < 0.01.

Calculation example: for a man with six chronic drugs, a BMI of 30 and a

functional status of 1; the estimated number of PIPs can be determined

through the following formula,

Ln (estimated number of PIP) = 1.001 + 0.057× (6–5) – 0.266× 1 + 0.017 ×

(30–25) + 0.043 × (1–0).

Estimated number of PIP = e0.92 = 2.5.

Table 4 Reasons for the family physician not to accept the proposed

alternative treatment plan (n = 47)

The family physician did not provide a rationale for not accepting

the alternative treatment plan

13

The alternative treatment plan was not feasible due to clinical

reasons (e.g. intolerance for alternative)

12

The alternative treatment plan had already been implemented

before with insufficient result or relapse

7

The alternative treatment plan was not accepted by the patient 6

Adequate monitoring had already been provided (e.g. frequent

measurement of kidney function)

3

Physician is unwilling to change a therapy initiated by a colleague

(e.g. specialist or former family physician)

2

PIP was detected on the basis of incorrect data (e.g. flu vaccination

was administered but incorrectly registered in pharmacy software)

4
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patients with at least one PIP). These numbers are a real-
world representation of the extensively present barriers for
collaboration between pharmacists and physicians.32–34 A
Canadian research project identified barriers for pharmacist–
physician collaboration which include lack of financial remu-
neration and insufficient time.34 Furthermore, although
community pharmacists considered patient counselling and
advising physicians about drug interactions, dosages and
drug information as core tasks, physicians did not perceive
this as an important role for the community pharmacist.34

Other recent research indicated, however, that prescribers
prefer pharmacists’ input as well as collaborations with other
levels of care.32 Additionally, potential facilitators have been
established such as interprofessional experiences and facili-
tated communication.33

Strengths and limitations of this study

This was the first study using the newly developed
GheOP³S tool, a community-pharmacy-specific list for set-
tings in which limited clinical data are available. The study
was protocol-based and reported following the STROBE
statement.16 Because of the prospective nature and the
inclusion of patient interviews, accurate dosing information
and complete medication use (i.e. OTC medication, herbal
therapies, etc.) were available. Additionally, this was the first
study evaluating PIP in community-dwelling older adults in
Belgium. The study also evaluated usability and learnability
of the GheOP³S tool which is a very important aspect for
future implementation research.
On the other hand, this study has some limitations. The

first is inherently linked to the use of the GheOP³S tool as
screening method. As the GheOP³S tool is an explicit list, it
does not take into account all patient factors in evaluating a
patient’s pharmacotherapy, e.g. the diagnoses and evolution
of the patient’s diseases, the patient’s own preferences and
earlier attempts to prohibit the use of potentially inappropri-
ate drugs. The few pharmacist–physician contacts to discuss
the detected items made it difficult to estimate which part of
the items were of no or limited clinical relevance.
Second, some limitations are linked to the study design.

As the study was merely observational, the possible clinical
effects of reduced inappropriate prescribing could not be
assessed. Moreover, we only evaluated the feasibility of the
GheOP³S tool in the community-pharmacy practice, where
it also would have been interesting to evaluate how the tool
performs in a broader primary healthcare team, including
the general practitioner, nurses, physiotherapists, etc. Third,
~20% of potential participants refused study participation.
Potential bias caused by those who refused could not be

assessed as the ethical committee prohibited data collection
in study refusers. The impact on the roll-out of any future
intervention based on the current results is therefore
unclear.
Finally, generalizability of the results to other countries is

difficult. Prescribing patterns vary along healthcare settings,
which are very country-specific. However, throughout
Belgium, we increased generalizability as much as possible
by recruiting a patient sample using all 204 participating
pharmacies as one recruitment centre.

Future perspectives

It is clear that a study should be conducted to evaluate the
reduction of inappropriate prescribing in older ambulatory
patients. Ideally, the impact (clinical and economic) of this
improved pharmacotherapy should be measured. To reach
this, we need to start with a study to evaluate the discrep-
ancy between the ‘potential’ inappropriate prescribing
detected with the GheOP³S tool and the ‘actual’ inappropri-
ate prescribing detected after pharmacist–physician consult-
ation. Moreover, such a study could easily integrate an
evaluation of all aspects of pharmacist–physician consulta-
tions upon PIP detection with the GheOP³S tool (i.e. bar-
riers, modalities, facilitators, etc.).
However, as PIP is a complex matter, it is unlikely that a

single intervention will be sufficient to substantially improve
the quality of prescribing and patient centred outcomes.
Research showed that more integrated approaches are
needed to significantly reduce the burden of PIP.35,36 In that
light, developing a complex intervention will be key. A prop-
osition to such an intervention could be as follows. A digital
screening of the medication history with the GheOP³S tool
happens in the community pharmacy. This screening would
yield a list of ‘potential’ inappropriate pharmacotherapy.
Subsequently, in consultation with a multidisciplinary health-
care team, these ‘potential’ issues are discussed and a list of
‘actual’ inappropriate pharmacotherapy with recommenda-
tions for change is decided on. After consultation with the
patient, a final treatment plan is set up. This patient consult-
ation could be performed by any healthcare provider of the
multidisciplinary healthcare team. Final decisions are com-
municated to all healthcare providers that are of the team
through a secure electronic platform.
To realize a significant degree of implementation level, the

proposed complex intervention would benefit from some
optimization in different levels of care: the governmental
level, the informatics level and the healthcare providers’
level. First, governments could provide incentives to per-
form medication screening in the ambulatory setting by
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financing pilot projects at first and by eventually remunerat-
ing this service in case of positive results. Additionally, a
clear legal outline of the specific role of each healthcare pro-
vider in the medication screening process could empower
each one of them to take up their role.33,34,37 In order to
enhance interprofessional collaborations, governments could
support the organization of local interdisciplinary confer-
ences.33 Other strategies could include financial rewards or
penalties when specific quality indicators are (not) met.
Second, informatics and software companies could be of

major help in facilitating interprofessional communication by
developing communication channels that are secure and easy to
use.33 Furthermore, automatizing the screening of medication
lists or medication histories, including clinical support systems,
could enhance the implementation of this intervention strategy
as this would limit the time needed to perform the review.
Both limited time and difficult communication are often men-
tioned as barriers to implement medication review.32,33

Finally, healthcare providers should be educated to perform
medication review and about their potential role in the pro-
cess. This includes recognizing each healthcare provider’s role
while none claiming a position of superiority. As healthcare
providers may not always feel confident prescribing for older
adults or evaluating their pharmacotherapy, specific courses
on geriatric pharmacotherapy should be organized.32

With regard to this proposed complex intervention, our
study is of help and reveals some pitfalls to which we can
further anticipate. To start with, the high prevalence of PIP
confirms there is an urge for initiatives such as the proposed
complex intervention. The evaluation of risk factors for PIP
in the current study show that the intervention should be
targeted towards older patients with polypharmacy and poor
functional status. Considering the performance of medica-
tion screening in the community pharmacy, community
pharmacists feel it is feasible using the GheOP³S tool, but
could be easier when automatized. Finally, and most import-
antly, this observational study confirms that the current lar-
gest pitfall lies in the extreme low number of initiated
pharmacist–physician consultations to discuss detected PIP
items. All strategies to improve these collaborations should
therefore be exploited. At the same time, we have to be
aware of the fact that the current differences in organization,
IT systems and inter-variability of healthcare providers will
influence the results of the studies that will evaluate this
complex intervention.

Conclusion

Screening with the GheOP³S tool revealed a high prevalence
of PIP in community-dwelling older polypharmacy patients

in Belgium. Drugs or drug groups most often associated
with PIP are drugs for the central nervous system such as
hypnosedatives, antipsychotics and antidepressants. Also,
PPOs are highly present. A higher number of drugs, female
gender, a higher BMI and a poorer functional status are risk
factors for a higher PIP prevalence. The usability of the
GheOP³S tool is acceptable although digitalization of the
tool would improve its feasibility. Despite the high number
of detected PIPs, however, only a small number of physi-
cians were contacted by the community pharmacists.

Supplementary data

Supplementary data are available at the Journal of Public
Health online.
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