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Aims: The aims of this study were to measure the prevalence of polypharmacy and

describe the prescribing of selected medications known for overuse in older people

with polypharmacy in primary care.

Methods: This was a multinational retrospective cohort study across six countries:

Belgium, France, Germany, Italy, Spain and the UK. We used anonymized longitudinal

patient-level information from general practice databases hosted by IQVIA. Patients

≥65 years were included. Polypharmacy was defined as having 5–9 and ≥10 distinct

drug classes (ATC Level 3) prescribed during a 6-month period. Selected medications

were: opioids, antipsychotics, proton pump inhibitors (PPI), benzodiazepines (ATC

Level 5). We included country experts on the healthcare context to interpret

findings.

Results: Age and gender distribution was similar across the six countries (mean age

75–76 years; 54–56% female). The prevalence of polypharmacy of 5–9 drugs was

22.8% (UK) to 58.3% (Germany); ≥10 drugs from 11.3% (UK) to 28.5% (Germany). In

the polypharmacy population prescribed ≥5 drugs, opioid prescribing ranged from

11.5% (France) to 27.5% (Spain). Prescribing of PPI was highest with almost half of

patients receiving a PPI, 42.3% (Germany) to 65.5% (Spain). Benzodiazepine prescrib-

ing showed a marked variation between countries, 2.7% (UK) to 34.9% (Spain). The

healthcare context information explained possible underreporting for selected

medications.

Conclusions: We have found a high prevalence of polypharmacy with more than half

of the older population being prescribed ≥5 drugs in four of the six countries. Whilst

polypharmacy may be appropriate in many patients, worryingly high usage of PPIs

and benzodiazepines supports current efforts to improve polypharmacy management

across Europe.
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1 | INTRODUCTION

The European population is ageing.1 Multimorbidity, the coexistence

of two or more chronic health conditions in the same individual is

common in older people and associated with polypharmacy—the con-

current use of multiple medications by the same individual.2,3 The

prevalence of polypharmacy, defined as taking ≥5 medications, ranged

between 26% and 40% in older adults ≥65 years in a study in 17

European countries and Israel,4 but higher and lower rates have also

been reported across the world based on recent systematic reviews.5–7

Variation in the prevalence of polypharmacy relates to differences in

the populations studied (e.g. age range, comorbidities, frailty and socio-

economic characteristics). For example, higher rates of polypharmacy

have been found in deprived areas3 and in frail individuals.8 Also, differ-

ences exist between countries in management strategies to handle

polypharmacy, guidelines and prescribing preferences.9 Finally, differ-

ences in methodology may also explain some of the variations. There

is no consensus on the definition of polypharmacy.5,10 Although all

of the cited studies used a cut-off value of ≥5 medications to define

polypharmacy, operationalization of this definition remains highly het-

erogeneous, limiting the possibilities to compare the prevalence of

polypharmacy across countries. For example, studies vary as to

whether or not short-term medication use, topical preparations and

over-the-counter medication use are included in the count of medica-

tions.11 Other differences between studies include the length of time

of observing medication use and the data sources (e.g. dispensing

data vs. prescribing data vs. patient self-report).12

Polypharmacy is often beneficial and appropriate as many chronic

conditions, such as cardiovascular diseases or diabetes mellitus,

require the use of multiple medicines for better management. But,

especially in older people, polypharmacy has been associated with

negative effects including adverse drug events, morbidities and mor-

tality.13 Polypharmacy increases the likelihood of potentially inappro-

priate medication (PIM) use as well as underuse of medications.14,15 In

general, PIMs are seen as medications that have an unfavourable risk/

benefit balance in many older adults. Harmful clinical consequences of

PIM use are decline in physical and cognitive function, falls, frailty,

hospitalizations and mortality.2,16,17

Determining PIM use is a challenge.18 Recently, a European

repository of explicit criteria of PIMs in old age has been created

based on three widely recognized lists, i.e., European Union 7-PIM,

STOPP/START and Beers criteria).19 A subset of criteria has been

applied in an administrative database showing that this approach is

feasible and provides clinically valuable data.12,20,21 Two groups of

medicines—antipsychotics and benzodiazepines—are among the most

frequently used PIMs,22,23 and are therefore of central interest for

PIM prevalence estimates. In addition, much concern has been raised

about the prolonged and inappropriate use of proton pump inhibitors

(PPIs) and opioids.24–26

Crossnational studies stimulate discussions to explain observed

differences and find areas for improvement of medication use.27

Recently, a Europe-wide survey has identified strategies of polyphar-

macy management.9 This survey needs to be validated with a

crossnational study, measuring trends in the prevalence of polyphar-

macy across Europe. Thus far, few studies have been conducted

across multiple European countries4 and most studies have focused

on nursing home residents only.28–31

Therefore, this study aims firstly, to measure the prevalence of

polypharmacy by describing the use of drugs (at ATC3 level) in older

people (≥65 years) in primary care; secondly to describe in older peo-

ple with polypharmacy (≥65 years) a limited number of patient charac-

teristics; and thirdly to describe the use of opioids, antipsychotics,

benzodiazepines, PPIs in older people (≥65 years) with polypharmacy

in primary care in six European countries.

2 | METHODS

2.1 | Study design and data sources

A multinational retrospective cohort study was conducted on data

obtained from IQVIA electronic medical record (EMR) databases

across six European countries. The databases included: IQVIA Medical

Research Data (IMRD) in the UK; Disease Analyser (DA) in Germany;

and Longitudinal Patient Data (LPD) in France, Italy, Belgium and

Spain. Table S1 presents the main characteristics of these databases

using the Cross National Comparison (population coverage) template

produced by the European Drug Utilization Research Group

(EuroDURG).32 These databases comprise anonymized longitudinal

patient-level information collected in each country by a panel of

What is already known about this subject

• In an ageing European population, multimorbidity and

associated polypharmacy, including potentially inappro-

priate medication (PIM), are an increasing challenge for

health systems.

• There is a lack of crossnational studies, using standard-

ized methodology and comparable study populations, to

determine the prevalence of polypharmacy and PIM use

in primary care across Europe.

What this study adds

• More than half of older people were prescribied ≥5 drugs

in four of the six countries.

• High usage of PPIs and benzodiazepines is concerning

given the known adverse effects and should be a focus

for polypharmacy management.

• Crossnational studies using routine data is an efficient

tool for surveillance and evaluation.
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volunteering general practitioners (GPs). In France, Germany, Italy,

Belgium and the UK, GP panels are representative of primary care

physicians according to three criteria known to influence prescribing:

age, sex and geographical distribution (see Table S4). In Spain the

database comprises all GPs in one of the 17 regions of Spain. In all

countries, the patient populations are representative of the country

population according to age and gender distribution, as provided by

national statistics authorities (see Table S4). Data are collected from

practice management software used by the GPs to record patients'

information in their EMR; prescribing provided by specialists may be

variably recorded (see Table S2). Data are entered during usual patient

care and submitted regularly to the IQVIA coordinating centre,

cleaned and de-identified. Databases contain patients' demographic

details that are linked by an encrypted code with clinical records (diag-

noses, referrals, test prescriptions and test results) and GP drug pre-

scriptions (name of drug, date of prescription and number of days'

supply). Medical diagnoses and comorbidities are coded either directly

or mapped to 9th (Italy and Spain) and 10th (France, Germany and

Belgium) versions of the International Classification of Disease (ICD-9

and ICD-10) or Read codes in UK.33 Drugs are coded either directly or

mapped to the WHO Anatomical Therapeutic Chemical (ATC) classifi-

cation system.34 Both DA in Germany and IMRD in UK were assessed

through the E360 Real World Data Platform (IQVIA).

2.2 | Study population

Patients included in the study were aged at least 65 years, at index date,

and had to have been registered at their practice 12 months prior to the

index date with a minimum of two recorded general practitioner visits

in 2018. The study time period was from 1 January 2018 to

31 December 2018, and the index date was defined as the day of the

last physician visit recorded in the practice EMR during 2018.

All drugs prescribed to these patients by the GPs were recorded

based on the prescriptions issued at and during a 6-month period before

the index date, whereas their comorbidities were captured at and during

12 months prior to the index date applying the Charlson Comorbidity

Index (CCI). Patients' age and gender were collected at index date.

Figure 1 illustrates the cohort identification and overall study design.

2.3 | Outcome measures

2.3.1 | Primary outcome

The prevalence of polypharmacy was determined by estimating the

presence of distinct drug classes ATC Level 3. Patients were consid-

ered as exposed if they received at least one prescription of a drug

F IGURE 1 Summary of study design.
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during the 6 months prior to the index date. We excluded drugs that

are usually prescribed for short-term ailments (e.g. anti-infective

agents); topical medicines (e.g. dermatological drugs); medical

devices; and those that are primarily prescribed by specialists

(e.g. chemotherapeutic agents) (Table S5). Polypharmacy was defined

using two levels: 5–9 and ≥10 drugs prescribed.10

2.3.2 | Secondary outcome

A limited number of demographic characteristics (age, gender) and

selected comorbidities at index date for patients with polypharmacy

was examined. Comorbidities were reported as a composite endpoint

displayed as the Charlson Comorbidity Index (CCI), as well as the

number and proportion of each comorbidity of which the CCI is

composed.35

2.3.3 | Exploratory outcome

The number and proportion of patients with polypharmacy prescribed

selected potentially inappropriate medicines (ATC Level 5) from the

following drug groups were identified and analysed: opioids, antipsy-

chotics, benzodiazepines and PPIs. The full list evaluated in this study

is outlined in Table S3.

2.4 | Analysis

2.4.1 | Country validation process

To support contextualization of the data for each country, we identi-

fied an individual from EuroDURG, a Europe-wide network of

researchers/policy makers/clinicians established in 1994 and associ-

ated with the International Society of Pharmacoepidemiology,36 with

experience of working with healthcare data from that country. For

each country we organized a meeting to provide: face validity of the

IQVIA-generated data in the context of wider studies/databases avail-

able for the designated country; intelligence on the health system, in

particular on healthcare delivery which may have impacted the IQVIA

data collection32; and support with interpretation of the results.

2.4.2 | Statistical analyses

Polypharmacy was described as a continuous variable as well as cate-

gorically as: 5–9 and ≥10 number of distinct drug classes prescribed.

The CCI was described categorically as: 0, 1–3, ≥4. Furthermore, the

number and proportion of patients for each comorbidity were also

analysed. Analyses for Belgium, France, Italy and Spain were per-

formed using SAS software (version 9.3; SAS Institute, Cary, NC); ana-

lyses for Germany and the UK were performed using Stata Statistical

Software (Release 14; College Station, TX: StataCorp LP). Values ≤

10 were masked to maintain confidentiality and comply with data pro-

tection criteria.

3 | RESULTS

Table S2 presents some broad contextual information, captured as

part of the country validation process, to aid in the interpretation of

our findings. These data show differences in: the extent of public/

private healthcare provision and consequent reimbursement; how

prescribing by physicians, other than GPs, may be captured, often

dependent on the disease area as illustrated for the selected medica-

tions that were investigated; and a recognition that residents of nurs-

ing homes, although managed through GPs may have variable levels

of recording within GP systems, as in some case this is only under-

taken within the nursing home healthcare record.

3.1 | Primary outcome

The study population for each of the six European countries is pre-

sented in Table 1. Age and gender distribution were similar across the

six countries with a mean age of between 75 and 76 years (with mini-

mal differences across age groups) and approximately 54–56% female.

The prevalence of polypharmacy for those aged 65 and older, >5

drugs prescribed (ATC level 3) during 6 months, ranged from 22.8% in

the UK to 58.3% in Germany. Patients with polypharmacy exposed to

≥10 drugs was lowest in the UK (11.3%) and highest in Germany

(28.5%). The frequency of the selected medications across the six

countries was highest for PPIs (range 19.2%, UK to 44.4%, Spain) and

lowest for antipsychotics (range 1.4%, France to 6.3%, Spain). Benzo-

diazepine prescribing had the largest variation between countries with

only 1.3% in the UK and 25.0% in Spain. Opioid prescribing, of

increasing concern globally, ranged from 7.7% to 17.1% in our study

population.

3.2 | Secondary outcome

Table 2 presents the polypharmacy population, overall and by poly-

pharmacy category (5–9 drugs and ≥10 drugs) described using key

patient characteristics and selected comorbidities used in the genera-

tion of the CCI. There was minimal difference observed in mean

(SD) age overall and by category of polypharmacy with approximately

80% of patients aged between 65 and 84 years overall across all six

countries and ≥ 90 years accounting for between 3.4% (Belgium) to

7.6% (Spain) overall. The CCI was zero in a large proportion of

patients, ranging from 33.7% in Germany to 68.7% in the UK. Our

data indicated that diabetes without complications and chronic pulmo-

nary disease were among the most frequently recorded comorbidities

across the six countries in the GP systems, with over 25% of patients

on ≥10 drugs having a recorded diagnosis of diabetes without compli-

cations and chronic pulmonary disease.

4 BENNIE ET AL.
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Figure 2 illustrates the most common medicines (described at

ATC level 5) prescribed in our polypharmacy population across the six

countries. The most common groupings, prescribed to approximately

a third to a half of patients, comprised gastrointestinal and cardiovas-

cular medicines, i.e peptic ulcer treatment (A02B); antithrombotic

agents (B01A); beta blocking agents (C07A); and lipid lowering agents

(C10A). Variation across the six countries was most notable for other

analgesics and antipyretics (N02B) and anxiolytics (N05B). Notably

three of the four medications that were examined—opioids (N02A),

proton pump inhibitors (A02BC) and benzodiazepine derivatives

(N05BA)—are captured within these most common medicine

groupings.

3.3 | Exploratory outcome

Figure 3 illustrates the number and proportion of patients prescribed

with selected medications (ATC Level 5) in the polypharmacy popula-

tion. Opioid prescribing ranged from 11.5% (France) to 27.5% (Spain)

with prescribing in Germany, Italy, Belgium and the UK approximately

15–20%. Prescribing of PPIs was highest across all six countries with

almost half of all patients receiving a PPI, ranging from 42.3%

(Germany) to 65.5% (Spain). Benzodiazepine prescribing showed a

marked variation between countries, from 2.7% (UK) to 34.9% (Spain).

Within each country antipsychotics were the lowest of the four

selected medication classes recorded (with the exception of the UK

where benzodiazepine prescribing was lower) ranging from 2.1%

(France) to 10.8% (Spain).

4 | DISCUSSION

4.1 | Summary of main findings

In four of the six countries studied, more than half of older people

were prescribed five or more medications within 6 months by their

general practitioner. The most common comorbidities—assessed with

the CCI—in the patients on polypharmacy were chronic pulmonary

disease and diabetes. PPIs were among the most frequently used

medications in the polypharmacy patients in all countries. We found

remarkable differences in prescribing of the four selected medications

like benzodiazepines between the countries. Most likely those differ-

ences are due to country-specific healthcare delivery pathways, reim-

bursement status of medicines and differences in documentation

practice of prescriptions (Table S2).

4.2 | Comparison with existing literature

The high prevalence of polypharmacy in older people that we found in

four of the six countries is in line with the prevalence reported

in recent systematic reviews.5,6,37 Slightly lower prevalences have

been reported in a number of studies using databases similar to this

study, in individual European countries, including France38 and

Germany.39 Some of the observed differences may be due to the fact

that we counted the presence of distinct drug classes at the level 3 of

the ATC system over 6 months. To prevent overestimating polyphar-

macy, we took two measures. First, we excluded drug classes
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intended for short-term use such as anti-infectives, in line with the

notion of polypharmacy refering to long-term use of medication.10

Second, our method ensured that taking two different antihyperten-

sives from the same pharmacological class consecutively was not

counted as two different drugs. Nevertheless, we may have

overestimated the prevalences of polypharmacy if medications of

different classes were used consecutively rather than concurrently.

Furthermore, we did not assess the chronicity of the medication use.

There are also studies reporting considerably lower rates of preva-

lence of polypharmacy. Midão et al.4 observed polypharmacy in only

about 30% of older individuals across 17 European countries. Their

data were based on self-reporting of the number of medications taken

on a particular day, i.e. they determined a point prevalence estimate in

contrast to our approach using a period prevalence. Besides the

expected difference between the point and period prevalence

approach, a lower prevalence in medication use may be due to individ-

uals only reporting medication actually taken, recall bias and study

population selection criteria.27 In addition, older adults with a large

number of comorbidities may have been excluded from this study. As

we have already highlighted, comparisons with other studies are ham-

pered by the methodology such as the definition of polypharmacy and

the database used. The study methods to assess polypharmacy impact

on the results and therefore have to be carefully considered when

comparing different studies.

In two countries, Belgium and the UK, we found a strikingly low

prevalence of polypharmacy, 38.2% and 22.8%, respectively,

compared to the other countries. In both countries, initiatives have

been reported to manage medication use in older adults,9,40 but those

are also known for the other countries like Germany41 and Italy.42 We

have already discussed a number of methodological factors which

have an impact on the prevalence of polypharmacy. Since we used

the same methods across all the countries, those should be less rele-

vant to explain the relatively low prevalence in Belgium and the

UK. The differences and similarities in country health systems and GP

documentation practices as presented in Table S2 also do not provide

an obvious explanation for our findings. This unexpected finding of

our study needs to be further investigated by performing more cross-

national studies comparing the prevalence of polypharmacy across

European countries before being able to draw definite conclusions.

Proton pump inhibitors were among the most frequently used

medications of the polypharmacy patients across all countries. Use

may be even higher because of the availability of PPIs without pre-

scription in all countries (Table S2). There is increasing concern about

widespread use, in particular in the absence of a clear indication,

because of adverse drug reactions with long-term use.24,25 Drug use

of antipsychotics was found to be relatively low in all six countries,

but one has to bear in mind that these drugs are often prescribed by

other specialists which we did not include in this study. The high pro-

portion of polypharmacy patients being prescribed benzodiazepines in

Spain, Belgium, France and Italy is worrying because of the many

known negative effects, especially in older people.22 We observed rel-

atively low use in Germany and the UK. Given the possible
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underrecording by GPs of benzodiazepines in Germany, this finding

should be interpreted with caution (Table S2). Finally, between a fifth

and a quarter of patients on polypharmacy were prescribed opioids.

Undertreatment of pain as well as inappropriate use of opioids have

been reported in older people.26,43

4.3 | Strengths

We performed a study across six European countries contributing to

the large body of literature on polypharmacy in a unique way, as we

used the same methods and definitions, applying a systematic

approach outlined in a newly developed guideline to assess crossna-

tional drug utilization.32 We were able to include databases which are

representative for primary care and reflect routine clinical practice in

the participating countries. We included country-specific knowledge

of the healthcare system, prescribing practices and policies to comple-

ment our prescribing data and systematically documented and

reported these country health system characteristics with potential to

influence determination of polypharmacy.32 This approach gave valu-

able insight when interpreting the results. For example, the national

prescribing practices of specialists to recognize possible underestima-

tion of use for some drug classes like benzodiazepines. These findings

highlight the importance of the good practice to systematically include

national experts in crossnational studies and illustrates how this intel-

ligence can be robustly collated and reported to support contextuali-

zation of the findings.

4.4 | Limitations

Firstly, we assessed polypharmacy on the basis of GPs' prescribing,

thus underestimating for all countries the polypharmacy prevalence as

prescriptions from other medical disciplines were not included and

therefore not taken into account. As already highlighted within the

scope of our study, because of the high volume of data due to

the large number of patients and medication included, it was not pos-

sible to assess concurrent medication use sensu stricto and chronicity

of medication use. This may have overestimated the prevalence of

polypharmacy. Additionally, like all database-driven drug utilization

studies, we were not able to ascertain medication consumption by

patients. Furthermore, there were country-specific documentation

practices which meant that probably some prescribing for nursing

home patients, and for patients during home visits, may not have been

recorded.

4.5 | Implications for practice and research

The high prevalence of polypharmacy, although already reported in

other studies, again emphasizes the urgent need to develop, evaluate

and implement strategies to manage polypharmacy to reduce

medication-related harm. A central prerequisite for drug therapy

safety is the availability of an up-to-date medication plan in the

patient's own hands. Routine data, e.g. from sickness funds, which

are made available to physicians, could reduce the information defi-

cit regarding prescriptions from other physicians. Many different

successful interventions for how to deal with inappropriate medica-

tion use in practice have been developed, for example how to

deprescribe PPIs or benzodiazepines.44,45 National guidelines pre-

sent tools for better management of polypharmacy, for example in

Germany.41 National PIM lists also address the problem and raise

awareness of the issue of unintended and uncontrolled polyphar-

macy.21 In practice, regular medication reviews by multidisciplinary

teams of health professionals using a patient-centred care approach

seem to be useful for polypharmacy optimization, but most studies

did not show effects on improved clinical and patient-reported out-

comes.46 Changes in practice should be complemented by using

routine data as an efficient tool for surveillance and to monitor

improvement strategies.47,48 Finally, our study provides a good basis

and a blueprint for more crossnational studies. We wish to stimulate

performing more detailed drug utilization studies, comparing the

quality of prescribing for polypharmacy and selected medications

known for overuse among different countries (as well as among dif-

ferent geographical areas of the same country).

We have found a high prevalence of polypharmacy with more

than half of the older population being prescribed ≥5 medications in

6 months by their GP in four of the six European countries. Whilst

polypharmacy may be appropriate in many of the patients, worryingly

high usage of potentially inappropriate medications such as PPIs and

benzodiazepines supports all current efforts to improve polypharmacy

management across Europe. We strongly recommend that when con-

ducting crossnational drug utilization studies using databases that

researchers systematically collate and document the health system

practices and policies with the potential to impact the interpretation

of findings.
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