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Abstract

Objectives. The aims of this study were to examine the impact of peripheral joint OA across five large

European countries and how people with OA use pharmacotherapies.

Methods. People with self-reported peripheral joint OA were selected from the 2011 five European

countries (5EU) National Health and Wellness Survey (NHWS), which included 57 512 respondents from

France, Germany, Italy, Spain and the UK. Information was recorded on symptoms, health status, health

care utilization, work productivity and medication usage. All variables were analysed descriptively for the

total population and individual countries.

Results. A total of 3750 respondents met the inclusion criteria: 1635 (43.6%) UK, 961 (25.6%) France, 570

(15.2%) Germany, 316 (8.4%) Spain and 268 (7.1%) Italy. The majority were ages 55�74 years and most

were overweight or obese. Health status [12-item Short Form version 2 (SF12v2)] was similar across all

countries, with a mean (S.D.) of 40.53 (10.99); 21.5% self-reported experiencing depression. Most had

visited a health care provider in the previous 6 months (n = 3537; 94.3%). One third were employed: 7%

reported absenteeism and 24% presenteeism. The use of prescription medication for OA was reported by

46.9% of patients, over-the-counter (OTC) medication by 26.5%, and both by 9.4%. Medication use

increased with pain severity. NSAIDs were the most commonly used medication. Opioid use varied

from 1.8% in Italy to 54.5% in France. Fifty per cent reported full adherence (4-point Morisky

Medication Adherence Scale), but only 30% reported satisfaction with their OA medication. Most used

medication for half the days of the month.

Conclusion. Despite some wide variations in pharmacotherapy for OA treatment, the impact of OA on

health status and work productivity is substantial and looks largely similar across major European

countries.
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Introduction

OA, the most common type of arthritis, is estimated to

affect >40 million people across Europe [1] and has a

lifetime risk of 45% for knee OA and 25% for hip OA [2,

3]. OA is the fastest growing cause of disability worldwide,

[4, 5] and with increased life expectancy and rising levels

of obesity across Europe, OA is predicted to become the

fourth leading cause of disability worldwide by 2020 [6].

OA is characterized by joint pain and functional impair-

ment, resulting in considerable difficulties with everyday

activities and profoundly impacting quality of life [7�9]. It is

also associated with considerable economic cost, reflect-

ing the cumulative cost of work absence, medical costs

and community and social services, estimated to be as

high as 1% of the gross national product, although there

are limited data on its impact on work productivity [10, 11].
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Treatment guidelines for OA management uniformly

recommend a range of pharmacological therapies, includ-

ing paracetamol, NSAIDs and opioids, together with

non-pharmacological therapies [12�16]. However, such

therapies are restricted by considerable side effects and

limited efficacy, as well as country-specific restrictions on

prescriptions (e.g. on opioid use). Previous research sug-

gests that people with chronic diseases such as OA often

do not take medication as prescribed, particularly pain

medications, which may be taken less frequently and at

lower doses [17, 18]. While there have been studies exam-

ining medication use in OA populations in the USA, there

is limited information about how medication is used by

people with OA in Europe.

The aims of this study were to examine the impact

of peripheral joint OA in five large European countries

(France, Germany, Italy, Spain and the UK) and how

people with OA use both prescription and over-

the-counter (OTC) pharmaceutical medications for this

condition.

Methods

Data source and population

Data were derived from the 2011 five European countries

(5EU) National Health and Wellness Survey (NHWS), a

cross-sectional survey that captures information directly

from respondents [19]. The 2011 EU NHWS included

information on 57 512 adults aged 518 years in five EU

countries (France: n = 15 000; Germany: n = 15 001; Italy:

n = 7500; Spain: n = 5011; UK: n = 15 000) collected

between September and December 2011.

The survey sample was drawn from the general popu-

lation using the Internet panel maintained by Lightspeed

Research (Warren, NJ, USA), which includes >2 million

members in the USA and 5EU countries who agreed to

participate in survey research. Panel members complete

in-depth demographic registration profiles that are used

to randomly sample panel members for a survey in order

to ensure a representative sample. In this study the

sample was stratified according to age and gender in

each country. To ensure a representative sample, particu-

larly in the 565-year-old population, online recruitment

was supported by computer-assisted web interviews

(CAWIs), where respondents were recruited on the tele-

phone and had the choice to complete the interview on

the phone or were emailed a link to the survey to complete

on their own. Institutional review board (IRB) approval was

granted by the Essex IRB (Lebanon, NJ, USA) and the

study was conducted in compliance with the Declaration

of Helsinki [20]. All respondents took part voluntarily and

provided informed consent. All information was self-

reported and no attempt was made to validate the re-

spondents’ answers with their medical records or through

discussion with their physician.

The analysis was performed using data provided by re-

spondents who self-reported a physician diagnosis of OA

based on two criteria: firstly, whether their arthritis had

been diagnosed by a physician (response yes/no) and

second, the type of arthritis, with options of OA, RA,

PsA, AS, and not sure. Respondents were only included

in the current study if they answered OA. In addition, re-

spondents were excluded if they (i) self-reported any other

type of arthritis (including not sure), gout, or lupus;

(ii) indicated the spine to be their only joint site with arth-

ritis or (iii) reported currently using MTX, SSZ, dexametha-

sone or a biologic agent for their condition.

Outcomes evaluated and statistical methods

Data were analysed across the total population and sep-

arately for the five individual EU countries. Summary stat-

istics are presented for continuous variables as arithmetic

mean (S.D.) or medians as appropriate, and categorical

variables as frequency and percentage. Demographic

and health characteristics examined included age,

gender, BMI, self-reported pain severity (defined by the

respondent as mild, moderate or severe), number of

joints involved and Charlson Comorbidity Index (CCI)

[21]. The CCI calculates the co-morbid burden by weight-

ing several co-morbidities by severity and summing the

result. Health-related quality of life was assessed using

the physical and mental component summary scores

from the self-reported 12-item Short Form version 2

(SF12v2) [22]. Health utility scores were calculated using

SF-6D [23]. Work productivity was analysed using the

Work Productivity and Activity Impairment (WPAI) ques-

tionnaire [24]. Work productivity impairment was calcu-

lated for all employed respondents, while activity

impairment was calculated for all respondents. Health

care utilization was measured by the type and number

of resources used within the past 6 months for any con-

dition, including the number of visits to a health care pro-

vider, general practitioner (GP) or orthopaedic surgeon,

hospitalization and visits to the emergency room (ER).

To assess medication usage, respondents were asked

whether they currently use prescription or OTC medica-

tion to treat their arthritis; if yes, they were asked to indi-

cate what they were currently using. All medications were

compared between countries and according to pain

severity and age. Combinations of prescription and/or

OTC medications, duration of use (total months used),

days per month used and satisfaction with individual

medication classes were analysed descriptively.

Satisfaction was captured using a 7-point Likert scale,

with 1 being extremely dissatisfied and 7 being extremely

satisfied. Adherence was assessed using the 4-point

Morisky Medication Adherence Scale (4-MMAS) [25].

Respondents were asked a series of questions relating

to their compliance attitudes and to identify any cost-

saving strategies used in relation to their medication.

Results

Characteristics and impact

The characteristics of the study population are summar-

ized in Table 1. A total of 3750 respondents met the inclu-

sion criteria: 961 (25.6%) from France, 570 (15.2%) from

Germany, 1635 (43.6%) from the UK, 268 (7.1%) from Italy
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and 316 (8.4%) from Spain. There were slightly more fe-

male than male respondents, with most aged 55�74 years,

and 62.6% were either overweight or obese (BMI 525).

Approximately half of the respondents in all countries re-

ported exercising vigorously for 520 min at least once

per month. In all countries self-reported depression was

higher in the OA population (mean 21.5%) compared with

the total 5EU population (13.4%). The median number of

joints affected was two in Germany, Italy and Spain and

three in France and the UK (Table 1). Knees were most

commonly affected, followed by fingers and then hips.

SF12v2 health status was similar across all countries,

with a mean of 40.53 (S.D. 10.99), and was reduced com-

pared with values across the total 5EU population [mean

48.78 (S.D. 9.71); Table 2]. Subscale scores were also

reduced, most notably impact of health on activity,

bodily pain, general health and emotional state. Health

utility was comparable across the five EU countries

(Table 2).

Approximately one third to half of respondents were in

employment at the time the questionnaire was conducted.

Work impairment was observed across all countries and

was comparable to reported community averages for OA

patients (Table 2) [24]. Similar findings were seen for ac-

tivity impairment. Respondents with OA reported approxi-

mately 7% absenteeism, which was particularly high in

Italy and France and low in Spain. Rates of presenteeism

were almost four times greater than absenteeism, with an

average of 24% (Table 2).

The large majority of respondents in all countries had

visited a health care provider for any condition in the pre-

vious 6 months [n = 3537 (94.3%); Table 2]. Most had vis-

ited their primary care physician. Visits to an orthopaedic

surgeon were high in Germany, Italy and Spain, but con-

siderably lower in France and the UK. Hospitalization was

approximately equivalent across all countries, although

ER attendance was higher in Spain compared with the

other four countries (Table 2).

Medication use

Across all countries, just under half of respondents re-

ported currently using prescription medication for their

OA pain (Table 3). Respondents from Germany reported

the lowest use (33.0%) and respondents from Spain the

highest (53.2%). The median number of prescription

medications used was one in all countries except for

France (median two). Approximately one quarter of re-

spondents reported current use of an OTC medication,

although this was considerably lower in Spain (14.6%).

Overall, 37.5% of respondents used prescription medica-

tions alone, 17.1% used only OTC medications and 9.4%

used both. Combination use of prescription and OTC

medications was particularly high in France (15.6%) and

low in Germany (4.7%). Respondents from Germany were

more likely to report not using medication for their OA

compared with respondents from the other four countries.

Of those not currently using a prescription medication,

most had used a prescription medication at some point

previously [43.8%; lowest in the UK (34.0%) and highest in

France (61.5%)], while of those who had never used a

prescription medication, only a small minority had been

recommended a prescription medication by their doctor

[12.4%; lowest in the UK (8.9%) and highest in Italy

(28.0%)].

The most common classes of prescription medication

across all countries were NSAIDs (58.9%) and opioids

(35.6%), with a small number of respondents using

COX-2 inhibitors (6.6%), paracetamol (4.2%), NSAID/

gastroprotection combination medications (4.3%) and glu-

cosamine or chondroitin (4.1%) (Table 4). Patterns of para-

cetamol, opioid and glucosamine/chondroitin varied more

widely. There was little reported use of paracetamol in

Germany (0%) or Italy (0.9%), while opioid use was very

low in Italy (1.8%), Germany (10.6%) and Spain (13.1%)

and high in France (54.5%) and the UK (39.4%).

Glucosamine or chondroitin use was mainly reported by re-

spondents from France (8.8%) and Spain (14.3%). Notably,

one fifth of respondents aged >75 reported the use of pre-

scription NSAIDs (21.2%), and this figure was particularly

high in Germany, where 28.9% of those aged >75 years

reported prescription NSAID use (data not shown).

Across all prescription medications, respondents re-

ported using their medication for approximately 20 days/

month, ranging from 15.81 days (S.D. 11.71) for NSAIDs to

26.47 days (S.D. 8.82) for glucosamine/chondroitin. In gen-

eral, respondents from the UK reported the use of medi-

cations for more days each month [22.09 (S.D. 10.96)] than

respondents from the other four countries, particularly

Italy [10.16 (S.D. 8.85)], where use was consistently lower

for all classes of medication. The length of time respond-

ents had been using their prescription medications was

also fairly consistent across medication classes and for

individual medications. In general, respondents had

been using paracetamol for the longest duration [83.72

months (S.D. 84.92); Table 4].

The use of prescription medication increased with self-

reported severity of pain, with 29.6% of respondents

reporting mild pain using a prescription medication com-

pared with 54.4% of respondents reporting moderate pain

and 77.6% of those with severe pain (supplementary

Table S1, available at Rheumatology Online). In contrast,

OTC use was lower in those reporting severe pain (17.3%)

compared with those with mild (27.6%) or moderate

(27.9%) pain. The use of all classes of prescription medi-

cation, with the exception of glucosamine/chondroitin,

increased with pain severity. The most notable change

was seen in opioid use, which increased from 6.0% in

those reporting mild pain to 19.8% in those with moderate

pain and 41.7% in those with severe pain. The increase in

NSAID use was more marked between respondents with

mild (22.5%) and moderate (38.1%) pain, with only a slight

increase in those with severe pain (46.5%).

Satisfaction, adherence and compliance

Across all classes of prescription medications, approxi-

mately one third of users reported being very or extremely

satisfied with their current medication (supplementary

Table S2, available at Rheumatology Online). The mean
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satisfaction level was similar across all classes of pre-

scription medication and across all EU countries.

One half of respondents (50.0%) reported being fully

adherent to their medication regime using the 4-MMAS

(Table 5). Stopping medication when feeling better was

the most commonly reported reason for not being fully

adherent in all countries [34.3%; lowest in Spain (29.8%)

and highest in Italy (49.1%)], followed by forgetting to take

their medication (22.7%). Most respondents (81.0%) re-

ported taking exactly the amount prescribed by their

doctor, although respondents from Italy were more likely

to vary the amount of medication taken (28.1% compared

with an average of 19.0% across all countries).

When considering respondents’ overall attitudes to

taking their medication for any condition, most respond-

ents (71.9%) reported that they would continue taking

their medication as they currently do unless there was a

good reason to change. The majority reported taking their

medication at the same time every day as much as pos-

sible (77.6%); however, only 29.7% reported to be more

likely to remember their medication in the morning than at

night and 32.6% found it much more difficult to take medi-

cation on schedule if it had to be taken with food. A large

majority of respondents from Spain reported that they

would prefer their medication to be combined into fewer

pills (65.2%), although this was not so commonly reported

in the other four countries.

Cost-saving strategies

Approximately one quarter of respondents across all

countries reported using a cost-saving strategy in relation

to their medication use for any condition over the past 6

months [28.6%; lowest in the UK (8.4%) and highest in

Italy (59.0%); supplementary Table S3], available at

Rheumatology Online. Cost-saving strategies varied be-

tween countries, although the most commonly reported

cost-saving strategy in all countries except the UK was

asking the doctor or pharmacist for generic alternatives.

Other common strategies included buying prescriptions

less often than directed, taking less medication than

described, buying prescriptions for multiple months at a

time through mail order, using an OTC alternative because

it is less expensive and cutting tablets in half.

Discussion

This unique study of 3750 people with OA across five

major EU countries captured a large amount of informa-

tion on the impact of OA and its contemporary treatment.

As per recent reports, most respondents reported

OA-related pain in more than one joint [26, 27], with

knees, fingers and/or hips most commonly affected.

Respondents had considerably reduced health status

and health utility compared with reported population

norms, and higher levels of depression, supporting data

in previous studies [28�32]. Of those in employment,

people with OA reported impaired work productivity due

to both absenteeism and presenteeism. The majority of

respondents were using at least one type of prescription

or OTC medication for their OA, and of the third of peopleT
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who were not currently using medication, most had either

tried medications in the past or their doctor had recom-

mended medication use. Overall, almost 70% of prescrip-

tion medication users reported use of an NSAID-type

medication. There was considerable variation between

countries in drugs used, most likely as a result of coun-

try-specific factors, including national prescribing guide-

lines. The majority of respondents reported that they used

their medications as directed by their doctor. Only one

third of respondents reported being satisfied with their

OA medication.

This study confirms the substantial impact of OA

on both health status and on workplace productivity

[33�35]. The health utility score in our population supports

previous publications, suggesting reduced health utility in

people with OA compared with the general population

[29]. The mean SF-6 health utility score for the OA popu-

lation in our study lies within the range suggested by

previous OA studies [29�32, 36] and is lower than that

reported for 55�74 year olds in the general population

[37]. Similarly, both physical and mental functioning

scores were reduced in people with OA compared with

the overall 5EU population and the magnitude of this

reduction was similar to that reported in a recent meta-

analysis of previous OA studies [38]. According to a meta-

analysis of quality of life scores across a range of chronic

diseases, a reduction of >0.5 S.D. of the population norm

would be considered clinically significant [39]. The overall

health utility score, physical component score and the

physical function, pain and general health subscores for

the OA population in this study meet this criteria for clin-

ical significance, although the mental component scores

did not reach this threshold. While only one third of

respondents were still working full time, this study dem-

onstrates the impact of OA on younger people. Notably,

while respondents with OA experienced absenteeism

(i.e. absence from work), they also reported presenteeism

(i.e. impairment while at work).

The findings of this study are generally in line with

recognized care pathways; e.g. in Germany many more

people with OA will see an orthopaedic surgeon than in

other countries. Considerable variation in prescription

medication use was found across countries. Opioid use

was not reported in Italy, supporting previous reports that

despite changes to the law surrounding opioid use in Italy

in 2006, opioid use remains low [40]. Opioid use was also

low in Germany and Spain, whereas in France it was the

most commonly used prescription medication. Factors

that may result in low use of opioids include lack of edu-

cation among doctors, poor public awareness of using

opioids to treat non-cancer pain, cultural prejudices

about opioids and restrictive prescription regulations

[41]. In all the 5EU countries, the limit for the number of

days of opioid prescription that a clinician may prescribe

is the same (30 days); however, there are considerable

variations in the length of time for which a prescription is

valid and the rules for completion of prescriptions. In

Germany, for example, opioid prescription forms are

only valid for 1 week and must be completed by the

physician in triplicate, while in Italy, physicians must

travel in person to collect prescription forms. It is notable

that while there are marked variations in the use of some

prescription medications across the five countries, this is

not reflected in quality of life scores, which remain fairly

consistently reduced across nations.

Although the >75 age group in our population was fairly

small (5.9%), one fifth reported currently using prescrip-

tion NSAIDs (21.2%) for their OA. This is in line with a

recent study in a US cohort that demonstrated a worrying

trend of NSAID use being sustained in patients aged

>75 years, despite guidelines suggesting their use be

contraindicated in this population [42]. Similarly, a recent

community study in the USA showed NSAID use was not

reduced in the elderly [43]. Notably, NSAID use by the

>75-year-old population in Germany was even higher,

perhaps reflecting the lack of paracetamol and opioid

alternative usage.

A number of studies have previously reported that

higher levels of OA pain are associated with increased

use of both prescription and OTC medications [17, 42].

The current study found an increased use of prescription

medication in respondents self-reporting severe OA pain

compared with those with moderate and mild pain.

However, OTC medication use was reduced in respond-

ents with severe pain compared with those with moderate

and mild pain. Opioid use was notably high in respondents

with severe pain, as may be expected.

Our data showed that half of respondents considered

themselves to be fully adherent to their medication regime

using MMAS, which is in line with previous reports both for

OA and other chronic diseases [18, 44]. Interestingly,

while the majority of respondents stated that they took

their medication as directed by their doctors, medications

were taken on average for only 15�21 days/month. It has

been suggested previously that people have a different

attitude towards pain medication than towards other

medications, often focusing on the take as required in-

struction on the prescription and consequently taking

lower than the suggested dose or using it less frequently

than prescribed [17, 18]. Moreover, studies suggest that

people do not perceive taking too little medication as non-

adherence [18]. It is interesting that the countries with

lower medication adherence (Italy, France and Germany)

also reported lower mental functioning and overall health

utility scores compared with the countries reporting higher

medication adherence rates (Spain and the UK).

Although the strengths of this study include a large

sample size and population-level analysis based on data

that is stratified to reflect the demographic composition

across the 5EU countries studied, thereby enhancing its

generalizability, there are limitations that should be con-

sidered. The data used in the analyses are based on

patient self-report and a clinical diagnosis of OA was not

confirmed. In addition, we are unable to attribute linked

causality between OA and reported outcomes, since it is

possible that co-morbid conditions and other factors may

have contributed in part to the differences described. The

use of different classes of OTC medication could not be
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reliably determined due to a high proportion of respond-

ents not stating the class of medication used [336/995

(33.8%)]. Although demographically representative of the

population overall, the survey may not be representative

of OA specifically. In addition, due to the survey method-

ology, there are a lower number of respondents aged 575

years in the NHWS sample. Since both the incidence of

OA and contraindications to many OA pharmaceutical

medications increases with age, consideration of this

population is particularly important.

With the exception of NSAID use, which appears to be

fairly consistent, there is wide variation in the use of

pharmacotherapy for OA across these five major coun-

tries in Europe, most likely driven by national prescribing

guidelines. This variation may have implications for OA

management, although within this study the impact of

OA looked largely similar despite the national variations

in prescribing.

Rheumatology key messages

. OA significantly impacts health status and work
productivity.

. OA pharmacotherapy varies across France, Italy,
Spain, Germany and the UK.
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