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ABSTRACT
Objectives: To examine which interventions
healthcare professionals use to support patients with
taking medicines and their perceptions about the
effectiveness of those actions.
Design: Cross-sectional multinational study.
Setting: Online survey in Austria, Belgium, England,
France, Germany, Hungary, The Netherlands, Poland,
Portugal and Switzerland.
Participants: A total of 3196 healthcare professionals
comprising doctors (855), nurses (1047) and
pharmacists (1294) currently registered and practising
in primary care and community settings.
Main outcome measures: Primary outcome:
Responses to the question ‘I ask patients if they have
missed any doses of their medication’ for each
profession and in each country.
Secondary outcome: Responses to 50 items
concerning healthcare professional behaviour to
support patients with medication-taking for each
profession and in each country.
Results: Approximately half of the healthcare
professionals in the survey ask patients with long-term
conditions whether they have missed any doses of
their medication on a regular basis. Pharmacists
persistently report that they intervene less than the
other two professions to support patients with
medicines. No country effects were found for the
primary outcome.
Conclusions: Healthcare professionals in Europe are
limited in the extent to which they intervene to assist
patients having long-term conditions with medication
adherence. This represents a missed opportunity to
support people with prescribed treatment. These
conclusions are based on the largest international
survey to date of healthcare professionals’
management of medication adherence.
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INTRODUCTION
The majority of research on medication
adherence has focused on understanding

Strengths and limitations of this study
▪ This study is novel, with a large, multinational
European sample of three healthcare professions
(doctors, nurses and pharmacists), and is the
largest survey to date of the behaviours undertaken in routine clinical practice in primary care
to support patients in the use of their medicines.
▪ We provide evidence that there is scope for
patients to be better supported with medicines
use and the potential value of education and
training for healthcare professionals to achieve
this.
▪ There is a risk of self-selection bias and risks
inherent in the self-reporting of behaviour.

and changing the patient, particularly their
beliefs about medicines,1 2 rather than
understanding and changing the context in
which care and treatment is provided.
Systematic reviews show that interventions—
designed to improve adherence for chronic
health problems—such as patient education,
psychological therapy, simpliﬁed dosing and
family intervention, tend to be complex in
nature and low in effectiveness.3
Some research has examined the role of
healthcare professionals in patients’ adherence, although this has focused predominantly on physicians’ communication and
characteristics.4 5 Despite evidence from
this research suggesting that healthcare
professionals
can
signiﬁcantly affect
patients’ adherence to medication, the
beliefs, perceptions and practices of healthcare professionals have received relatively
little attention. The effectiveness of
adherence-enhancing interventions needs
to be examined in a broader context that
encompasses the role of healthcare professionals. Healthcare professionals have an
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METHODS
Design
The paper focuses on the self-reported behaviours of
primary care healthcare professionals in 10 European
countries to support patients with taking prescribed
medicines for long-term conditions, using a crosssectional online survey. The protocol for this study has
been published elsewhere.8
Setting and participants
Participants were healthcare professionals who were currently registered to practice and employed as medical
doctors, nurses or pharmacists, working with adults in
primary or community care in 1 of 10 European countries: Austria, Belgium, England, France, Germany,
Hungary, The Netherlands, Poland, Portugal and
Switzerland.
Sample size was based on the estimation of the proportion of those participants who answer ‘never’ to the
primary outcome: ‘I ask patients if they have missed any
doses of their medication’ in each country. Following
Cochran,9 a sample size of 384 health care professionals
in each country (128 people for each professional group)
was required to enable estimation with 95% conﬁdence.
Procedure
A mixed-method approach was used to recruit participants in each country, adapted as necessary dependent
on the availability and accessibility of national registers
of healthcare professionals. Recruitment was via professional bodies and associations when registers were not
available.
2

The online questionnaire was administered using
SurveyMonkey.com
(http://www.SurveyMonkey.com).
No personal information (such as names, addresses and
professional licence numbers) were collected from participants and no IP addresses were stored or downloaded.
Ethics approval was provided by the NRES Committee
North West Liverpool East (REC Reference 11/NW/
0156) for England and used as the basis for ethics and
research governance in the other European countries,
adapted as necessary to meet national ethical
requirements.

Measures
It was not possible to identify any validated scales of
healthcare professional behaviour in this domain, but
two unvalidated, published questionnaires have been
used to measure adherence intervention behaviours and
their perceived effectiveness among hospital-based
doctors,4 and cardiovascular and transplantation
nurses.10 Our questionnaire was informed by these previous studies, recommendations for clinical practice from
published adherence guidelines,1 10–12 and was discussed, reviewed and piloted by the research team. The
questionnaire is available from the corresponding
author.
Fifty questions concerning adherence-enhancing interventions were presented in ﬁve subsections: assessment
of adherence and its risk factors (example item, ‘I use
electronic monitoring devices to assess patients’ level of
adherence’); providing information for carers and
patients (eg, ‘I check that patients understand the information that I have given them’); talking with patients
about their medications (eg, ‘I ask patients what level of
involvement they would like in making decisions about
their treatment’); practical strategies to make medication
taking easier (eg, ‘I help patients to tailor their medication regimen to their own lifestyle’); and involving
others and services to support adherence (eg, ‘I refer
patients to peer mentor programmes to support medication adherence’). Following Berben et al,13 respondents
were asked how often they used each intervention (from
‘never’ to ‘all the time’ with the response category ‘not
applicable’ available to participants who did not use the
intervention mentioned) and how effective they think
that intervention is (‘not at all’ ‘somewhat’, ‘extremely’,
with the option of responding ‘don’t know’).
The survey was translated into the appropriate languages using accredited translators who were native
speakers of the target languages and ﬂuent in English.
Translations were checked for compatibility with the original version in a process of back translation, performed
by persons who were native English speakers and ﬂuent
in each target language. For each language, a third individual acted as a reviewer, and highlighted any discrepancies between the forward and back translations, which
were resolved by discussion with the translators.
Translations were coordinated by one project partner to
Clyne W, et al. BMJ Open 2016;6:e009610. doi:10.1136/bmjopen-2015-009610
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important role to play in providing support to patients
in order to ensure that if patients agree to take medicines, they do so in a safe, effective and cost-effective
way. However, evidence suggests that healthcare professionals may not be fulﬁlling this role, in part as they
tend to underestimate the incidence of nonadherence in their patients.6 Few physicians receive
formal training in patient adherence, though the
assessment of patient adherence and the use of
adherence-enhancing interventions is signiﬁcantly
greater among those who do receive formal training.7
Improving the skills of healthcare professionals in
properly assessing the risk of non-adherence in
patients and delivering interventions aimed at reducing non-adherence, may therefore lead to more
effective support for patients taking prescribed
medicines.
In order to gain a more complete understanding of
the range of potentially adherence-enhancing interventions delivered by healthcare professionals in routine
daily practice and their perceived effectiveness, we conducted a survey on the adherence management of
doctors, nurses and pharmacists across 10 European
countries.

Open Access
signiﬁcant and models were reﬁtted with only profession
random effects.

Primary and secondary outcomes
The primary outcome was responses to the question ‘I
ask patients if they have missed any doses of their medication’ for each profession and in each country.
Secondary outcomes were responses to the 50 items
concerning healthcare professional behaviour to
support patients with medication-taking for each profession and in each country.

Structure of analysis
Two sets of between-participants analysis of variance
(ANOVA) were conducted on the data on healthcare
professionals’ use of adherence-enhancing interventions.
First, a series of ANOVAs are reported for the main
effects of profession and nation on healthcare professionals’ total ratings for each of the ﬁve categories of
adherence-enhancing interventions and perceived barriers to implementing interventions for adherence. Data
for all professions and all participating nations were
included in these analyses. To enable testing for potential interactions between profession and nation for each
of the outcome variables, a second series of ANOVAs is
reported. As data were not collected from nurses in
France and Germany, the data from these nations were
excluded in this second series of analyses. The sample
sizes for both sets of analysis were considered large
enough so that normality based tests were appropriate,
however, inferences were checked using the nonparametric Kruskall-Wallis test.

Statistical analysis
Quantitative analyses for the primary outcome were performed using MLwiN (http://www.cmm.bristol.ac.uk/
MLwiN/) for both, binary and ordered categories.
Responses to the primary outcome were categorised to
form a binary variable coded as 1 if the intervention had
never been used and 0 for all other response options.
Participants who indicated that the item was not applicable to their particular role were excluded from the analysis. Post hoc we found that the frequency of the
primary outcome (never asking patients if they had
missed any doses of their medication) produced a relatively small number of responses; consequently, a further
analysis was carried out using the binary outcome where
patients were asked frequently or all the time about
missed doses.
Analysis of primary outcome
We evaluated the effect on the primary outcome of
groups of predictor variables. The group of demographic variables comprised gender and age of respondents, while professional practice encompassed number
of years registered as a qualiﬁed healthcare professional,
the average amount of time spent talking with patients
about their use of medications, any pre-registration or
post-registration training in medication adherence management and support, and the use of practitioner guidelines to assist with the management of patients’
adherence. Multiple logistic regression was used, taking
into account the hierarchical nature of the data, and the
results are presented as ORs and their 95% CIs. Where
there were ordinal responses, the lowest was taken as the
comparator value and ORs are presented for the binary
responses for categorical variables, for instance the use
of practitioner guidelines to assist with the management
of patient adherence. Where there are variables measured over a more extensive range, such as age, then
ORs represent the change per unit ( per year for age).
Where there appeared to be a trend in the predictors,
this was tested. Logistic regressions were applied with
random intercepts, which were allowed to vary at both
the country and profession level, and ﬁxed effects for all
variables within the three groups. A preliminary analysis
where the intercept was allowed to vary at the country
level and with a profession ﬁxed effect is also given. In
practice, in most cases the country effects were not
Clyne W, et al. BMJ Open 2016;6:e009610. doi:10.1136/bmjopen-2015-009610

ANOVA: main effects
All analyses were carried out using NCSS 2007
(V.07.1.19, J Hintze (2009), Kaysville, Utah, USA).
Initially, a series of 3×10 between-participants ANOVAs
using the General Linear Model (GLM) procedures was
conducted to examine the main effects of profession
and nation on total scores for healthcare professionals’
use of adherence-enhancing interventions for each category of intervention. Corrections for multiple testing
were carried out within each variable.
ANOVA: interaction effects
As data were not collected from nurses in France or
Germany, a further series of ANOVAs was necessary to
explore the effects of interactions between profession
and nation on total ratings for healthcare professionals’
use of adherence-enhancing interventions.
RESULTS
A total of 4967 healthcare professionals started the
survey; 3196 reported their profession and were
included in the analysis. Demographic information for
the sample is presented in table 1. Means and SDs for
speciﬁc adherence-enhancing interventions by profession and by nation can be found in online
supplementary tables 1–4.
Primary outcome
For both versions of the primary outcome, the ORs and
their CIs suggest that pharmacists are approximately 2.8
times more likely than doctors to have a never response
to the question ‘I ask patients if they have missed any
doses of their medication’, and the doctors and nurses
3
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ensure consistency. Piloting in each country enabled
identiﬁcation of any semantic inconsistencies.
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Table 1 Demographic data
Sample size
Age (mean and SD)
Gender
Years since qualifying (frequency
distribution)
Type of healthcare setting (frequency
distribution)

Type of healthcare organisation (frequency
distribution)

44.77 (10.96)
Male=1102; female=2069
1–5 years
Less than
N=354
1 year
N=86
Family
Community
medication/
hospital
general practice
N=385
N=820
State funded
Privately
N=1050
funded
N=1127
No time at all Less than 1 min
N=34
N=158
Yes
N=296

No
N=1780

Yes
N=684

No
N=1392

Yes
N=803

No
N=1268

Yes
N=468

No
N=1586

6–10 years
N=374
Specialist
community
service
N=104
Insurance/sick
fund funded
N=531
1–5 min
N=1715

11–
15 years
N=439
Care/
nursing
home
N=155
Mixed
funded
N=44
6–10 min
N=801

Over 15 years
N=1935
Community
pharmacy/
dispensary
N=1175
Other funding
N=302

Community
nursing team
N=154

11–15 min
N=226

More than
15 min
N=199

Polyclinic
N=45

Other
N=308
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Length of time spent talking to patients
about their use of medications (frequency
distribution)
Pre-registration training in medication
adherence management and support
(frequency distribution)
Post-registration training in medication
adherence management and support
(frequency distribution)
Any training in medication adherence
management and support (frequency
distribution)
Use of practitioner guidelines to assist with
management of patient adherence to
medication (frequency distribution)

Total N=3196; Austria=698; Belgium=289; England=318; France=133; Germany=303; Hungary=322; The
Netherlands=91; Poland=571; Portugal=53; Switzerland=418; doctors=855; pharmacists=1294; nurses=1047
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Table 3 Summary of multiple logistic regression for
asking patients about missed doses frequently or all the
time as the dependent variable

Variable

Variable

OR

95% CI

OR

95% CI

Profession*
Doctor
1.00
Pharmacist
2.80
1.71 to 4.58
Nurse
0.92
0.50 to 1.69
Demographics‡
Gender
Male
1.00
Female
0.91
0.59 to 1.43
Age
Per year
1.02
0.84 to 1.24
Professional practice‡
Number of years registered as a qualified healthcare
professional
Less than 1 year
1.00
1–5 years
0.22
0.07 to 0.71
6–10 years
0.40
0.14 to 1.17
11–15 years
0.31
0.10 to 0.92
Over 15 years
0.22
0.08 to 0.60
Time spent talking with patients about their use of
medications
No time at all
1.00
Less than 1 min
0.63
0.13 to 3.19
1–5 min
0.18
0.04 to 0.84
6–10 min
0.05
0.01 to 0.27
11–15 min
0.08
0.01 to 0.57
More than 15 min
0.11
0.02 to 0.71
Pre-registration and/or post-registration training in
adherence management and support
No
1.00
Yes
0.59
0.33 to 1.06
Use of practitioner guidelines to assist with management
of patient adherence to medication
No
1.00
Yes
0.82
0.42 to 1.58

Profession*
Doctor
1.00
Pharmacist
0.22
0.17 to 0.27
Nurse
1.12
0.90 to 1.41
Demographics†
Gender
Male
1.00
Female
1.02
0.84 to 1.23
Age
Per year
1.01
1.00 to 1.01
Professional practice†
Number of years registered as a qualified healthcare
professional
Less than 1 year
1.00
1–5 years
2.19
1.09 to 4.38
6–10 years
2.32
1.16 to 4.63
11–15 years
1.90
0.96 to 3.77
Over 15 years
2.08
1.08 to 4.00
Time spent talking with patients about their use of
medications
No time at all
1.00
Less than 1 min
3.69
0.72 to 18.95
1–5 min
3.88
0.80 to 18.89
6–10 min
6.12
1.25 to 29.95
11–15 min
8.40
1.67 to 42.31
More than 15 min
9.10
1.80 to 46.01
Pre-registration and/or post-registration training in
adherence management and support
No
1.00
Yes
1.42
1.16 to 1.74
Use of practitioner guidelines to assist with management
of patient adherence to medication
No
1.00
Yes
1.21
0.96 to 1.52

*Intercept allowed to vary by country.
†Intercept allowed to vary by profession.

*Intercept allowed to vary by country.
†Intercept allowed to vary by profession.

were not signiﬁcantly different from each other.
Pharmacists are also approximately 4.6 times less likely
to ask patients frequently or all the time if they have
missed any doses of their medication. The results for
both outcomes are presented in tables 2 and 3.
The country random effect was found to be nonsigniﬁcant. Both age and gender were found to have
non-signiﬁcant effects with ORs near 1 and 95% CIs
containing 1. Length of time registered as a qualiﬁed
healthcare professional appears to have a positive effect
on both outcomes. This is more marked for the never
asked outcome; however, there is no discernible trend
over the categories. For length of time spent talking with
patients about their use of medications, there is a signiﬁcant trend downwards (OR=0.524 per unit change, 95%
CI 0.36 to 0.727) and upwards (OR=1.42/unit change,
95% CI 1.27 to 1.57). Training, which was a binary variable reﬂecting any pre-registration and/or postClyne W, et al. BMJ Open 2016;6:e009610. doi:10.1136/bmjopen-2015-009610

registration training in medication adherence management and support, has a nearly signiﬁcant effect for the
never category, where those who reported training were
approximately 60% less likely to never ask patients about
missed doses. For the frequently/always outcome, training predicts an approximately 42% increase in this
outcome. The use of practitioner guidelines to assist
with the management of patient adherence to medication does not reach signiﬁcance but point estimates of
the ORs indicate similar positive effects for both
outcomes.
Internal reliability of measures
Cronbach’s αs indicated that the items assessing ‘providing information for patients/carers’ (α=0.80), ‘talking
with patients about their medications’ (α=0.87), ‘practical strategies to make medication taking easier’
(α=0.83), and ‘involving others and other services to
5
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asking patients about missed doses as the dependent
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Open Access

ANOVA: main effects
For the assessment of adherence and its correlates, a signiﬁcant main effect was obtained for profession, F (2,
1678)=129.48, p<0.001. A Bonferroni multiple comparison test at the 5% level of signiﬁcance showed that all
three professional groups were signiﬁcantly different
from each other. Nurses reported signiﬁcantly greater
use of these interventions than doctors and pharmacists.
Doctors also reported signiﬁcantly greater use of these
interventions than pharmacists, p<0.05. There was also a
signiﬁcant main effect of nation on reported use of
interventions for the assessment of adherence and its
risk factors, F (9, 1678)=4.99, p<0.001. England, Portugal
and the Netherlands showed greater use of these interventions, and French healthcare professionals showed
the lowest use of assessment interventions.
For interventions focused on providing information
for patients or carers, there was a signiﬁcant main effect
of profession on healthcare professionals’ reported use,
F (2, 1990)=62.36, p<0.001. A Bonferroni multiple comparison test indicated that doctors reported signiﬁcantly
more frequent use of these interventions than nurses or
pharmacists, and nurses used these interventions signiﬁcantly more often than pharmacists, p<0.05. A signiﬁcant
main effect of nation was also determined, F (9, 1990)
=14.06, p<0.001. Again, healthcare professionals in
England, the Netherlands and Portugal reported more
frequent use of these interventions. Austrian healthcare
professionals reported the lowest use of this category of
intervention.
The ANOVA conducted on the total use of interventions regarding talking with patients about their medications revealed a signiﬁcant main effect of profession, F
(2, 547)=40.83, p<0.001. A Bonferroni multiple comparison test showed that nurses reported signiﬁcantly more
use of these interventions than doctors and pharmacists,
and doctors reported signiﬁcantly greater use than pharmacists, p<0.05. There was also a signiﬁcant main effect
of nation, F (5, 547)=4.41, p<0.001. More use of these
interventions was reported by healthcare professionals in
6

Portugal and the Netherlands, and the least use was
reported by those in Belgium.
For healthcare professionals’ reported use of practical
strategies to make medication taking easier, a signiﬁcant
main effect of profession was determined, F (2, 1249)
=86.34, p<0.001. A Bonferroni multiple comparison test
showed that doctors reported signiﬁcantly greater use of
these interventions than nurses and pharmacists, and
nurses reported signiﬁcantly more use than pharmacists,
p<0.05. A signiﬁcant main effect of nation also emerged,
F (8, 1249)=7.19, p<0.001. Use of these interventions was
highest in England, the Netherlands and Portugal and
lowest in Austria and Switzerland.
For the ﬁnal category of interventions, focused on
involving others and other services to support adherence, a signiﬁcant main effect of profession was found,
F (2, 1408)=63.85, p<0.001. A Bonferroni multiple comparison test revealed that nurses reported signiﬁcantly
greater use of these interventions than doctors and
pharmacists, p<0.05. Further, the mean total reported
use of these interventions by doctors was signiﬁcantly
higher than the mean total use by pharmacists, p<0.05.
A signiﬁcant main effect of nation was also observed for
this outcome, F (9, 1408)=26.55, p<0.001. Healthcare
professionals in Poland reported the highest use of
these interventions, and those in Austria, Germany and
Switzerland reported the least.
ANOVA: interaction effects
For the category of interventions pertaining to the
assessment of adherence and its risk factors, a signiﬁcant
main effect of profession was determined, F (2, 1445)
=8.98, p<0.01. There was, however, no signiﬁcant main
effect of nation, F (7, 1445)=.62, p>0.05. A signiﬁcant
interaction between profession and nation emerged, F
(14, 1445)=7.73, p<0.001. Pharmacists in England, the
Netherlands and Portugal reported more use of these
interventions than pharmacists from other countries.
Nurses in Austria and Switzerland reported less use of
these interventions than nurses in other countries.
There were no signiﬁcant main effects of profession, F
(2, 1689)=1.35, p>0.05, or nation, F (7, 1689)=1.30,
p>0.05, on healthcare professionals’ reported use of
interventions centred on the provision of information
for patients and carers. However, a signiﬁcant profession
x nation interaction was found, F (14, 1689)=8.83,
p<0.001. Nurses in England reported much higher, and
nurses in Austria much lower, use of these interventions
than nurses in other nations. Pharmacists in the
Netherlands and Portugal reported more frequent use
of these interventions, and pharmacists in Poland and
Switzerland less frequent use of these interventions.
For the use of interventions focused on talking with
patients about their medications, a signiﬁcant main
effect of profession was determined, F (2, 471)=7.80,
p<0.05. There was no signiﬁcant main effect of nation, F
(4, 471)=2.03, p>0.05. However, a signiﬁcant profession
x nation interaction effect was found, F (8, 471)=2.52,
Clyne W, et al. BMJ Open 2016;6:e009610. doi:10.1136/bmjopen-2015-009610
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support adherence’ (α=0.72) showed good internal reliability. The internal reliability of the measure for ‘assessment of adherence and its risk factors’ fell marginally
below the accepted level of 0.70 (α=0.69). Results
derived from the total ratings for this section should,
therefore, be interpreted with caution.
Some categories of interventions were found to have a
high correlation with each other, using Pearson’s r with
a cut-off level of 0.5. Higher scores for frequency of use
of assessment interventions were found to correlate with
higher scores for the use of interventions focused on
talking with patients about their medications (r=0.53).
High scores for the use of interventions focused on
talking with patients about their medications were also
correlated with higher reported use of practical strategies to make medication taking easier (r=0.58).

Open Access

DISCUSSION
Main findings
Healthcare professionals in Europe are limited in the
extent to which they intervene to assist patients having
long-term conditions with medication adherence.
Within intervention categories, mean total scores are
around or below the mid-point for ‘assessment of adherence’, ‘practical strategies to make medication taking
easier’ and ‘involving others to support adherence’. The
categories ‘providing information for patients/carers’
and ‘talking with patients about their medications’ (of
which giving patients the opportunity to ask questions is
highly rated) both score slightly above the mid-point of
the total scale, suggesting these categories of intervention are practised somewhat more frequently.
The analysis of the primary outcome, and of the
‘assessment of adherence’ category as a whole, generates
concern about the extent to which healthcare professionals seek to identify medication non-adherence in
routine clinical practice. Participants in the survey were
asked to answer each question only if the speciﬁc item
was relevant to their role. Thus participants for whom
the item was relevant to their role, and so answered the
question, could potentially have asked all patients about
missed doses of prescribed medication. In fact, about
half of the healthcare professionals in the survey ask
patients with long-term conditions whether they have
Clyne W, et al. BMJ Open 2016;6:e009610. doi:10.1136/bmjopen-2015-009610

missed any doses of their medication on a regular basis,
a question identiﬁed as a key method for healthcare professionals to assess adherence and so support patients
with medicines.12 However, the ﬁnding that healthcare
professionals who report that they have had some
element of training in medication adherence are more
likely to ask this key question, indicates that healthcare
professional behaviour may be amenable to change in
this regard.
Consistent differences were found in the extent to
which doctors, pharmacists and nurses report that they
manage and support patients with medication adherence. For the primary outcome, and all ﬁve categories of
adherence intervention, pharmacists persistently report
that they intervene less than the other two professions to
support patients with medicines. In three instances of
ﬁve, nurses reported more intervention to assist patients
with prescribed medicines than doctors.
The differences between professions in the extent to
which they report that their day to day practice includes
supporting patients with long term conditions with medicines use is cause for concern. Within the primary care
team, pharmacists have particular expertise and training
in pharmaceuticals, yet this does not appear to translate
into a lead role in supporting patients with medicines
use within routine practice. It is possible that the physical environment and role of many pharmacists in community and primary care settings may hinder their
ability to assist patients to the same extent as nurses and
doctors. However, in this survey, pharmacists report no
less time spent talking with patients about their use of
medications than doctors, though both groups report
that they typically have less time than nurses do to spend
with individual patients. It is also unlikely that access to
training inhibited pharmacists from intervening to
support patients with medication adherence: pharmacists in this study reported receiving more adherence
training than either nurses or doctors. Future research
might usefully consider whether aspects of service provision, type and nature of training or healthcare culture
contribute to these differences in clinical behaviour.
No country effects were found for the primary
outcome examining responses to the question speciﬁcally concerning whether healthcare professionals ask
patients if they have missed any doses of their medication. Differences between countries were found in the
extent to which healthcare professionals in primary care
settings intervene to support patients with medicines
use. Healthcare professionals in England, the
Netherlands and Portugal report more activity to
support patients with medicines use for three of the ﬁve
categories of intervention (‘assessment of adherence’,
‘providing information for patients/carers’ and ‘practical strategies to make medication taking easier’) than
healthcare professionals in the other countries.
Healthcare professionals in the Netherlands and
Portugal, but not England, also report more activity in
the ‘talking with patients about medications’ category.
7
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p<0.05. Nurses in the Netherlands reported higher use
of interventions in this category than nurses in other
countries. Pharmacists in Belgium and Switzerland
reported lower use of interventions in this category.
A similar pattern of ﬁndings was determined for
healthcare professionals’ use of practical strategies to
make medication taking easier. A signiﬁcant main effect
of profession was found, F (2, 1064)=10.50, p<0.01, but
there was no signiﬁcant main effect of nation, F (6,
1064)=1.42, p>0.05. A signiﬁcant interaction effect was
found, F (14, 1064)=4.18, p<0.001. Doctors in England,
the Netherlands and Switzerland reported lower use of
these interventions than doctors in other nations.
Nurses and pharmacists in England and the Netherlands
had higher use of interventions in this category than
nurses elsewhere.
For the ﬁnal category of interventions, focused on
involving others and other services to support adherence, signiﬁcant main effects were found for profession,
F (2, 1201)=8.19, p<0.01, and for nation, F (7, 1201)
=6.95, p<0.01. Nurses reported signiﬁcantly greater use
of these interventions than doctors and pharmacists,
p<0.05. Healthcare professionals in Portugal and Poland
reported more frequent use of interventions than
healthcare professionals in other nations. A signiﬁcant
profession x nation interaction effect was also shown, F
(14, 1201)=3.44, p<0.001. Pharmacists in Poland
reported much lower use of these interventions than
Polish doctors and nurses who completed the survey.

Open Access

Strengths and limitations
In some countries, and for some professions, participant
recruitment, did not reach the target sample size.
Recruitment of general practitioners into the study was
a particular problem for some countries. In England,
for example, recruitment of pharmacists and nurses to
the study was steady and straightforward. Professional
8

bodies and regulators for general practitioners (GPs),
however, were less able to assist with recruitment. Two
countries, France and Germany, did not plan to collect
data for nurses working in a primary care setting.
Survey partners in those countries reported that the
study topic was not so relevant to the role of nurses in
those nations. For some analyses, the absence of a
nurse sample for all countries meant that interaction
effects could not be reported unless the whole data set
for those speciﬁc countries was excluded.
The study focused on the behaviours of healthcare
professionals working in a primary care setting. This
study does not tell us about behaviours to support medication adherence by those working in secondary care
health services, nor is it possible to determine the extent
to which the results of the present study may be generalisable to other settings. The survey concerns self-report
by healthcare professionals of the interventions they
undertake towards managing and supporting patients
with medication adherence. We have no objective evidence to support these self-reports. Equally, we have no
information about the patient experience of support
with medicines taking by the professionals participating
in the study. Furthermore, healthcare professionals completing this survey chose whether to participate or not.
This self-selected sample may be more interested in
medicines and medicines use than the healthcare professional population at large. If so, this study may overestimate the proportion of healthcare professionals who
use adherence-enhancing interventions.
To our knowledge, however, this study is the largest
survey of European healthcare professionals’ behaviour
towards supporting patients with medication adherence. Keeping in mind the caveats above, the results
add to our understanding of how frequently healthcare
professionals intervene to support patients with medicines use in everyday practice, and their perceptions of
the efﬁcacy of that intervention. The international
nature of this study enables analysis of variability
observed in healthcare professionals’ beliefs and behaviours across 10 European nations. This may provide a
basis within each country for promoting routine and
continuous efforts, to educate and modify the behaviour of healthcare professionals in order to enable
them to fulﬁl their roles in supporting patients with
medicine taking.
Implications for clinicians and policymakers
Our study shows that there is plenty of scope for primary
care healthcare professionals to increase the frequency
with which they provide support to patients with longterm conditions who are prescribed medication.
This study provides evidence to support a strong case
for educators to reﬂect on the nature and extent of the
education and training provided to healthcare professionals, for managing and supporting patients with
medication adherence. Our educational framework,
based in part on this survey,13 which includes a
Clyne W, et al. BMJ Open 2016;6:e009610. doi:10.1136/bmjopen-2015-009610
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The pattern of ﬁndings is different for the ‘involving
others and other services to support adherence’ category, for which Polish healthcare professionals report
more activity than healthcare professionals in other
countries. Interaction effects between profession and
countries are reported above for completeness but
should be interpreted with caution in the absence of a
main effect of country in the majority of these analyses.
The relatively small sample of healthcare professionals
in Portugal cautions against over-interpretation of ﬁndings for this nation. Results from England, the
Netherlands and Poland, however, are supported by
much larger samples.
A
clear
theme
regarding
the
use
of
adherence-enhancing interventions by healthcare professionals is the low reported use of technology and other
resources to support patients with medicines use in
routine practice. Resource-intensive approaches are utilised less than resource-light approaches. Thus, blood or
urine screens and electronic monitoring to assess medication adherence, DVDs, video or computer resources for
information provision, and reminder systems such as text
messaging, mobile alarms, reminder charts and diaries,
are used less to support medication adherence than nontechnological, simple approaches, such as information
sharing and talking with patients about their medicines
use. Unfortunately, from this survey, we are unable to
determine whether this is due to the lack of availability of
such resources or a preference by healthcare professionals for less technologically-driven approaches.
However, we do know that healthcare professionals who
report use of these resource-intensive interventions, and
thus respond to the questions about perceived effectiveness of the intervention items, are in general more likely
to report that they ‘don’t know’ how effective the interventions are than participants responding to other items.
Healthcare professionals in the study reported that, of
the interventions they use, provision of information to
patients and talking with patients about their medicines
use are more effective than other ways of intervening, in
their view. However, the sample does not strongly
endorse the effectiveness of many of the interventions
they use; only 10 of the 50 interventions have a modal
response of ‘extremely’ effective. It is possible then that
healthcare professionals struggle to get feedback on the
utility and effectiveness of their own actions towards supporting patients with medication adherence. If so,
healthcare professionals may ﬁnd it difﬁcult to reﬂect
on, learn from and adapt their own practice to support
medicines use.

Open Access

Unanswered questions and future research
Further study is needed to investigate ways in which
healthcare professionals can receive feedback about
the impact and effectiveness of speciﬁc adherenceenhancing interventions used in routine clinical
practice, to support them in reﬂecting on and improving
their practice. Previous studies of clinical behaviour
change for other aspects of clinical practice have used
social cognitive theory to understand the determinants
of healthcare professional behaviour and as the basis for
the design of interventions to change the clinical practice of healthcare professionals.14–16 Future research
might adopt the same approach in the development of
interventions improve the uptake of medication adherence guidelines by healthcare professionals.
We have also identiﬁed a discrepancy between the
nature of medicines adherence support provided in
routine clinical practice and the nature of the often
complex adherence-enhancing interventions reported in
intervention studies.3 The implementation of trial-based
interventions into routine clinical practice is likely, therefore, to need careful consideration.
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CONCLUSION
Healthcare professionals in Europe are limited in the
extent to which they intervene to assist patients with
long-term conditions with medication adherence. This
represents a missed opportunity to support people with
prescribed treatment.
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competency framework, learning outcomes and an
assessment tool, may form a basis for education for preregistration training and for continuing professional
development for healthcare professionals.
We recommend that a quality standard for medication
adherence support for people with long-term conditions
should be implemented in primary care settings in
Europe, based on the following quality statement:
people prescribed medication(s) for long-term conditions receive an assessment that identiﬁes the extent of
their non-adherence to medication. The recommended
quality measure is the proportion of patients prescribed
medication who are asked whether they have missed any
doses of their medication for a recent timeframe during
their most recent consultation (numerator—the number
of people with a long-term condition prescribed medication who were asked whether they have missed any doses
of their medication during their most recent consultation; denominator—the number of all patients with a
long-term condition prescribed medication). The aim of
this quality standard is to make medication adherence
assessment a regular and routine part of primary healthcare, and so provide a basis for healthcare professionals
to support patients reporting non-adherence with medicines use when necessary.
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Supplemental Table 1. Descriptive statistics for healthcare professionals’ use of adherence-enhancing interventions
Item

Modal rating for

Modal rating -

Modal rating -

Modal rating -

overall sample

doctors

pharmacists

nurses

4 (N = 867)

4 (N = 335)

2 (N = 328)

4 (N = 337)

Total N = 2441

Total N = 705

Total N = 936

Total N = 800

3 (N = 731)

4 (N = 260)

2 (N = 343)

3 (N = 254)

Total N = 2427

Total N = 705

Total N = 936

Total N = 786

3 (N = 736)

4 (N = 266)

3 (N = 337)

4 (N = 242)

Total N = 2448)

Total N = 703

Total N = 951

Total N = 794

1 (N = 1150)

1 (N = 342)

1 (N = 436)

1 (N = 372)

Total N = 1808

Total N = 676

Total N = 477

Total N = 655

1 (N = 1570)

1 (N = 569)

1 (N = 525)

1 (N = 476)

Total N = 2069

Total N = 676

Total N = 706

Total N = 687

1 (N = 1481)

1 (N = 528)

1 (N = 489)

1 (N = 464)

Total N = 1979

Total N = 664

Total N = 655

Total N = 660

1 (N = 890)

1 (N = 261)

1 (N = 383)

1 (N = 246)

Total N = 2233

Total N = 691

Total N = 768

Total N = 774

2 (N = 792)

2 (N = 227)

2 (N = 394)

3 (N = 279)

Total N = 2350

Total N = 704

Total N = 854

Total N = 792

4 (N = 955)

5 (N = 449)

4 (N = 429)

4 (N = 309)

Total N = 2446

Total N = 708

Total N = 938

Total N = 800

Assessment of adherence and its risk factors

I ask patients if they have missed any doses of their medication

I ask patients if they have reduced the dose of their medication

I ask patients if they have changed their medication regimen

I take blood or urine samples to assess patients' level of adherence

I use standardised questionnaires/screening tools to assess patients' level
of adherence
I use electronic monitoring devices to assess patients' level of adherence

I use pill counts to assess patients' level of adherence

I speak to the patients' family, friends or carers to assess the patient's
level of adherence
Providing information for patients/carers

I offer patients information about their condition/illness

I offer patients information about treatment options for their
condition/illness
I offer patients information about the medication they are prescribed

I offer patients information about how they might benefit from taking their
prescribed medication(s)
I offer patients information about side effects and how to deal with them

I check that patients understand the information that I have given them

I provide patients with written (paper based) information about their
medication
I provide patients with video tapes/DVD/audio/computer materials about
their medication
I offer educational/support classes and peer mentoring to patients

4 (N = 813)

5 (N = 366)

4 (N = 275)

4 (N = 278)

Total N = 2377

Total N = 707

Total N = 907

Total N = 763

5 (N = 988)

5 (N = 325)

4 (N = 421)

4 (N = 312)

Total N = 2482

Total N = 706

Total N = 975

Total N = 801

4 (N = 1082)

5 (N = 298)

4 (N = 471)

4 (N = 327)

Total N = 2470

Total N = 704

Total N = 972

Total N = 794

4 (N = 1009)

4 (N = 302)

4 (N = 414)

4 (N = 293)

Total N = 2484)

Total N = 707

Total N = 978)

Total N = 799

4 (N = 964)

4 (N = 280)

4 (N = 382)

5 (N = 337)

Total N = 2488

Total N = 706

Total N = 972

Total N = 810

2 (N = 749)

2 (N = 216)

2 (N = 326)

2 (N = 207)

Total N = 2406

Total N = 691

Total N = 965

Total N = 750

1 (N = 1785)

1 (N = 551)

1 (N = 682)

1 (N = 552)

Total N = 2199

Total N = 682

Total N = 825

Total N = 692

1 (N = 1292)

1 (N = 388)

1 (N = 539)

1 (N = 365)

Total N = 2148

Total N = 676

Total N = 781

Total N = 691

1 (N = 466)

2 (N = 146)

1 (N = 268)

2 (N = 139)

Total N = 1603

Total N = 517

Total N = 541

Total N = 545

5 (N = 1030)

5 (N = 413)

5 (N = 282)

5 (N = 335)

Total N = 2137

Total N = 644

Total N = 784

Total N = 709

5 (N = 1188)

5 (N = 359)

5 (N = 508)

5 (N = 321)

Total N = 2203

Total N = 642

Total N = 856

Total N = 705

4 (N = 815)

4 (N = 269)

4 (N = 277)

4 (N = 269)

Talking with patients about their medications

I ask patients what level of involvement they would like in making
decisions about their treatment
I give patients the opportunity to ask any questions about their condition
or illness
I give patients the opportunity to ask questions about their medication

I address any beliefs or concerns that patients may have which have

resulted in non-adherence

Total N = 2178

Total N = 640

Total N = 835

Total N = 703

3 (N = 581)

3 (N = 178)

2 (N = 252)

4 (N = 205)

Total N = 2109

Total N = 638

Total N = 786

Total N = 685

I ask patients if there are practical reasons (e.g., poor memory, difficulty

3 (N = 616)

2 (N = 189)

2 (N = 286)

4 (N = 255)

opening medication bottles) which make it difficult for them to take their

Total N = 2181

Total N = 639

Total N = 835

Total N = 707

2 (N = 630)

2 (N = 210)

2 (N = 297)

4 (N = 244)

Total N = 2165

Total N = 637

Total N = 822

Total N = 706

4 (N = 794)

4 (N = 236)

4 (N = 265)

4 (N = 293)

suggest solutions which address the specific problems they are having

Total N = 2175

Total N = 632

Total N = 840

Total N = 703

I offer patients skill building support to increase the patients' capacity to

4 (N = 575)

4 (N = 160)

4 (N = 200)

4 (N = 215)

deal with practical aspects of medication-taking (e.g. how to administer

Total N = 2067

Total N = 630

Total N = 764

Total N = 673

4 (N = 435)

4 (N = 207)

2 (N = 215)

4 (N = 146)

Total N = 1718

Total N = 574

Total N = 611

Total N = 533

4 (N = 805)

4 (N = 296)

4 (N = 229)

4 (N = 280)

Total N = 2090

Total N = 631

Total N = 769

Total N = 690

I use reinforcement to support patients to continue to take their

4 (N = 707)

4 (N = 247)

4 (N = 216)

4 (N = 244)

medication e.g. assessment of adherence with patient feedback

Total N = 2089

Total N = 632

Total N = 769

Total N = 688

4 (N = 492)

4 (N = 153)

4 (N = 197)

4 (N = 142)

Total N = 1491

Total N = 377

Total N = 583

Total N = 531

1 (N = 1145)

1 (N = 428)

1 (N = 410)

1 (N = 307)

Total N = 1602

Total N = 597

Total N = 481

Total N = 524

4 (N = 599)

4 (N = 197)

4 (N = 206)

4 (N = 196)

Total N = 2023

Total N = 627

Total N = 737

Total N = 659

I ask patients about their views of whether they need their medication or
not, which may have resulted in non-adherence

medication as prescribed
I discuss with patients what form of support they would like to help them
take their medications as prescribed
When patients have difficulty taking their medications as prescribed I

injectable drugs)
I review treatment goals with patients and incorporate medication
adherence into the review
I encourage involvement of patients in their own care through selfmonitoring (e.g. recording glucose levels in diabetic patients)

I discuss any options available for reducing the cost of the prescription for
the patient
I offer rewards for improved adherence and/or treatment response (e.g.
reduced frequency of visits; partial payment for equipment)
I use a motivational style (such as motivational interviewing) when
discussing medication taking with patients

I use a cognitive-behavioural style when discussing medication-taking
with patients
I use an educational style when discussing medication-taking with
patients
I schedule more frequent appointments when patients have problems with
medication adherence

2 (N = 497)

2 (N = 177)

2 (N = 187)

3 (N = 173)

Total N = 1872

Total N = 593

Total N = 657

Total N = 622

4 (N = 755)

4 (N = 251)

4 (N = 268)

4 (N = 236)

Total N = 2083

Total N = 631

Total N = 784

Total N = 668

4 (N = 465)

4 (N = 234)

1 (N = 198)

4 (N = 190)

Total N = 1629

Total N = 629

Total N = 438

Total N = 562

4 (N = 541)

4 (N = 336)

2 (N = 173)

3 (N = 154)

Total N = 1601

Total N = 597

Total N = 498

Total N = 506

4 (N = 450)

4 (N = 307)

2 (N = 210)

1 (N = 139)

Total N = 1579

Total N = 603

Total N = 500

Total N = 476

3 (N = 405)

4 (N = 248)

2 (N = 163)

1 (N = 144)

Total N = 1561

Total N = 597

Total N = 487

Total N = 477

4 (N = 596)

4 (N = 276)

2 (N = 192)

4 (N = 183)

Total N = 1732

Total N = 607

Total N = 572

Total N = 553

2 (N = 486)

2 (N = 169)

2 (N = 205)

4 (N = 120)

Total N = 1704

Total N = 579

Total N = 611

Total N = 514

4 (N = 590)

4 (N = 249)

2 (N = 196)

4 (N = 200)

Total N = 1813

Total N = 605

Total N = 631

Total N = 577

4 (N = 724)

4 (N = 229)

4 (N = 246)

4 (N = 249)

Total N = 1973

Total N = 607

Total N = 727

Total N = 639

2 (N = 645)

2 (N = 221)

2 (N = 282)

3 (N = 198)

Total N = 1964

Total N = 601

Total N = 733

Total N = 630

Practical strategies to make medication taking easier

I recommend the medication regimen is simplified by reducing
administration frequency (e.g. by use of long acting drugs)
I recommend the medication regimen is simplified by the use of
combination drugs
I recommend the medication regimen is simplified by reducing the use of
multiple medication for a single condition
I recommend the use of the medication formulation most appropriate for
each patient (e.g. oral tablet, oral solution, IV injection, patch)
I recommend the use of medication in packaging patients will find easy to
use
I help patients to tailor their medication regimen to their own lifestyle

I help patients to use cueing (taking medication in combination with
routine behaviours, such as meals, television programmes, brushing teeth
in the morning)
I recommend reminder systems to patients such as pagers, mobile
phone, alarm watches, telephone services, calendars

I recommend medication charts and diaries to patients to help them
remember and record when they have taken their medication
I recommend dispensers for organising medication, e.g. pillboxes,
monitored dosage systems
I form adherence contracts with patients that describe what the patient,
carers and healthcare professionals will do to support the patients’

2 (N = 631)

2 (N = 200)

2 (N = 275)

3 (N = 164)

Total N = 1971

Total N = 600

Total N = 746

Total N = 625

4 (N = 888)

4 (N = 296)

4 (N = 321)

4 (N = 271)

Total N = 2035

Total N = 609

Total N = 764

Total N = 662

1 (N = 1110)

1 (N = 415)

1 (N = 382)

1 (N = 313)

Total N = 1559

Total N = 582

Total N = 459

Total N = 518

2 (N = 593)

2 (N = 196)

2 (N = 280)

4 (N = 218)

Total N = 1908

Total N = 604

Total N = 654

Total N = 650

1 (N = 955)

1 (N = 353)

1 (N = 353)

1 (N = 249)

Total N = 1595

Total N = 585

Total N = 480

Total N = 530

1 (N = 1058)

1 (N = 390)

1 (N = 363)

1 (N = 305)

Total N = 1639

Total N = 583

Total N = 527

Total N = 529

1 (N = 1019)

1 (N = 371)

1 (N = 357)

1 (N = 291)

Total N = 1538

Total N = 563

Total N = 481

Total N = 494

medication adherence
Involving others, and other services, to support adherence

I encourage involvement of family or carers in strategies and interventions
for medication adherence
I arrange medication counselling by a specialist for patients to support
medication adherence
I refer patients to peer mentor programmes to support medication
adherence
I refer to case management services for high risk patients to support
medication adherence

Note. Response scale: 1 = Never; 2 = Occasionally; 3 = Sometimes; 4 = Frequently; 5 = All the time

Supplemental Table 2. Descriptive statistics for the perceived effectiveness of adherence-enhancing interventions
Item

Modal rating for

Modal rating -

Modal rating -

Modal rating -

overall sample

doctors

pharmacists

nurses

2 (N = 1487)

2 (N = 450)

2 (N = 584)

2 (N = 453)

Total N = 2425

Total N = 699

Total N = 927

Total N = 799

2 (N = 1394)

2 (N = 412)

2 (N = 538)

2 (N = 444)

Total N = 2354

Total N = 688

Total N = 912

Total N = 754

2 (N = 1379)

2 (N = 400)

2 (N = 562)

2 (N = 417)

Total N = 2398

Total N = 689

Total N = 937

Total N = 772

4 (N = 666)

2 (N = 195)

4 (N = 317)

4 (N = 200)

Total N = 1698

Total N = 596

Total N = 515

Total N = 587

4 (N = 810)

4 (N = 228)

4 (N = 321)

4 (N = 261)

Total N = 1741

Total N = 523

Total N = 640

Total N = 578

4 (N = 798)

4 (N = 228)

4 (N = 330)

4 (N = 240)

Total N = 1701

Total N = 538

Total N = 615

Total N = 548

2 (N = 891)

2 (N = 292)

2 (N = 278)

2 (N = 321)

Total N = 2097

Total N = 630

Total N = 747

Total N = 720

2 (N = 1357)

2 (N = 431)

2 (N = 477)

2 (N = 449)

Total N = 2310

Total N = 686

Total N = 844

Total N = 780

3 (N = 1132)

3 (N = 400)

2 (N = 501)

3 (N = 378)

Total N = 2447

Total N = 698

Total N = 965

Total N = 784

Assessment of adherence and its risk factors

I ask patients if they have missed any doses of their medication

I ask patients if they have reduced the dose of their medication

I ask patients if they have changed their medication regimen

I take blood or urine samples to assess patients' level of adherence

I use standardised questionnaires/screening tools to assess patients' level
of adherence
I use electronic monitoring devices to assess patients' level of adherence

I use pill counts to assess patients' level of adherence

I speak to the patients' family, friends or carers to assess the patient's
level of adherence
Providing information for patients/carers

I offer patients information about their condition/illness

I offer patients information about treatment options for their
condition/illness
I offer patients information about the medication they are prescribed

I offer patients information about how they might benefit from taking their
prescribed medication(s)
I offer patients information about side effects and how to deal with them

I check that patients understand the information that I have given them

I provide patients with written (paper based) information about their
medication
I provide patients with video tapes/DVD/audio/computer materials about
their medication
I offer educational/support classes and peer mentoring to patients

2 (N = 1202)

3 (N = 330)

2 (N = 513)

2 (N = 363)

Total N = 2376

Total N = 695

Total N = 931

Total N = 750

3 (N = 1134)

2 (N = 367)

3 (N = 492)

3 (N = 360)

Total N = 2449

Total N = 698

Total N = 973

Total N = 778

3 (N = 1125)

2 (N = 336)

3 (N = 444)

3 (N = 365)

Total N = 2426

Total N = 691

Total N = 962

Total N = 773

2 (N = 1258)

2 (N = 391)

2 (N = 502)

2 (N = 365)

Total N = 2438

Total N = 696

Total N = 975

Total N = 767

3 (N = 1085)

2 (N = 344)

3 (N = 437)

3 (N = 383)

Total N = 2443

Total N = 695

Total N = 966

Total N = 782

2 (N = 1153)

2 (N = 314)

2 (N = 501)

2 (N = 338)

Total N = 2282

Total N = 636

Total N = 945

Total N = 701

4 (N = 862)

4 (N = 238)

4 (N = 361)

4 (N = 263)

Total N = 1647

Total N = 506

Total N = 632

Total N = 509

4 (N = 666)

2 (N = 201)

4 (N = 297)

2 (N = 207)

Total N = 1733

Total N = 542

Total N = 651

Total N = 540

2 (N = 617)

2 (N = 214)

2 (N = 180)

2 (N = 223)

Total N = 1423

Total N = 471

Total N = 476

Total N = 476

3 (N = 1072)

2 (N = 360)

2 (N = 362)

3 (N = 384)

Total N = 2108

Total N = 628

Total N = 788

Total N = 692

3 (N = 1160)

3 (N = 302)

3 (N = 497)

3 (N = 361)

Total N = 2159

Total N = 629

Total N = 843

Total N = 687

2 (N = 1057)

2 (N = 334)

2 (N = 398)

2 (N = 325)

Talking with patients about their medications

I ask patients what level of involvement they would like in making
decisions about their treatment
I give patients the opportunity to ask any questions about their condition
or illness
I give patients the opportunity to ask questions about their medication

I address any beliefs or concerns that patients may have which have

resulted in non-adherence

Total N = 2126

Total N = 626

Total N = 824

Total N = 676

2 (N = 1005)

2 (N = 309)

2 (N = 360)

2 (N = 336)

Total N = 1990

Total N = 606

Total N = 743

Total N = 641

I ask patients if there are practical reasons (e.g., poor memory, difficulty

2 (N = 1079)

2 (N = 355)

2 (N = 427)

3 (N = 305)

opening medication bottles) which make it difficult for them to take their

Total N = 2101

Total N = 612

Total N = 821

Total N = 668

2 (N = 1022)

2 (N = 320)

2 (N = 404)

2 (N = 298)

Total N = 2054

Total N = 594

Total N = 789

Total N = 671

3 (N = 986)

2 (N = 318)

3 (N = 384)

3 (N = 352)

suggest solutions which address the specific problems they are having

Total N = 2131

Total N = 615

Total N = 833

Total N = 683

I offer patients skill building support to increase the patients' capacity to

3 (N = 907)

2 (N = 260)

3 (N = 330)

3 (N = 327)

deal with practical aspects of medication-taking (e.g. how to administer

Total N = 1966

Total N = 590

Total N = 752

Total N = 624

2 (N = 801)

2 (N = 272)

2 (N = 266)

2 (N = 263)

Total N = 1648

Total N = 549

Total N = 603

Total N = 496

3 (N = 943)

3 (N = 309)

2 (N = 366)

3 (N = 346)

Total N = 2047

Total N = 614

Total N = 777

Total N = 656

I use reinforcement to support patients to continue to take their

2 (N = 1023)

2 (N = 306)

2 (N = 376)

2 (N = 341)

medication e.g. assessment of adherence with patient feedback

Total N = 1994

Total N = 595

Total N = 747

Total N = 652

2 (N = 620)

2 (N = 165)

2 (N = 243)

2 (N = 212)

Total N = 1430

Total N = 366

Total N = 557

Total N = 507

4 (N = 596)

4 (N = 164)

4 (N = 271)

4 (N = 161)

Total N = 1306

Total N = 455

Total N = 433

Total N = 632

2 (N = 940)

2 (N = 294)

2 (N = 336)

2 (N = 310)

Total N = 1943

Total N = 587

Total N = 735

Total N = 621

I ask patients about their views of whether they need their medication or
not, which may have resulted in non-adherence

medication as prescribed
I discuss with patients what form of support they would like to help them
take their medications as prescribed
When patients have difficulty taking their medications as prescribed I

injectable drugs)
I review treatment goals with patients and incorporate medication
adherence into the review
I encourage involvement of patients in their own care through selfmonitoring (e.g. recording glucose levels in diabetic patients)

I discuss any options available for reducing the cost of the prescription for
the patient
I offer rewards for improved adherence and/or treatment response (e.g.
reduced frequency of visits; partial payment for equipment)
I use a motivational style (such as motivational interviewing) when
discussing medication taking with patients

I use a cognitive-behavioural style when discussing medication-taking
with patients
I use an educational style when discussing medication-taking with
patients
I schedule more frequent appointments when patients have problems with
medication adherence

2 (N = 893)

2 (N = 283)

2 (N = 297)

2 (N = 313)

Total N = 1769

Total N = 540

Total N = 655

Total N = 574

2 (N = 1132)

2 (N = 352)

2 (N = 417)

2 (N = 363)

Total N = 2032

Total N = 612

Total N = 795

Total N = 625

2 (N = 835)

2 (N = 388)

4 (N = 211)

2 (N = 272)

Total N = 1659

Total N = 610

Total N = 502

Total N = 547

2 (N = 727)

3 (N = 309)

2 (N = 253)

2 (N = 218)

Total N = 1651

Total N = 581

Total N = 561

Total N = 509

2 (N = 742)

2 (N = 286)

2 (N = 259)

2 (N = 197)

Total N = 1600

Total N = 584

Total N = 547

Total N = 469

2 (N = 778)

2 (N = 325)

2 (N = 246)

2 (N = 207)

Total N = 1582

Total N = 583

Total N = 534

Total N = 465

2 (N = 791)

2 (N = 285)

2 (N = 283)

3 (N = 232)

Total N = 1772

Total N = 593

Total N = 625

Total N = 554

2 (N = 835)

2 (N = 320)

2 (N = 316)

2 (N = 199)

Total N = 1696

Total N = 552

Total N = 642

Total N = 502

2 (N = 903)

2 (N = 307)

2 (N = 339)

2 (N = 257)

Total N = 1797

Total N = 583

Total N = 658

Total N = 556

2 (N = 989)

2 (N = 331)

2 (N = 373)

2 (N = 285)

Total N = 1909

Total N = 585

Total N = 727

Total N = 597

2 (N = 972)

2 (N = 306)

2 (N = 364)

2 (N = 302)

Total N = 1805

Total N = 551

Total N = 690

Total N = 564

Practical strategies to make medication taking easier

I recommend the medication regimen is simplified by reducing
administration frequency (e.g. by use of long acting drugs)
I recommend the medication regimen is simplified by the use of
combination drugs
I recommend the medication regimen is simplified by reducing the use of
multiple medication for a single condition
I recommend the use of the medication formulation most appropriate for
each patient (e.g. oral tablet, oral solution, IV injection, patch)
I recommend the use of medication in packaging patients will find easy to
use
I help patients to tailor their medication regimen to their own lifestyle

I help patients to use cueing (taking medication in combination with
routine behaviours, such as meals, television programmes, brushing teeth
in the morning)
I recommend reminder systems to patients such as pagers, mobile
phone, alarm watches, telephone services, calendars

I recommend medication charts and diaries to patients to help them
remember and record when they have taken their medication
I recommend dispensers for organising medication, e.g. pillboxes,
monitored dosage systems
I form adherence contracts with patients that describe what the patient,
carers and healthcare professionals will do to support the patients’

2 (N = 931)

2 (N = 294)

2 (N = 358)

2 (N = 279)

Total N = 1784

Total N = 534

Total N = 696

Total N = 554

3 (N = 1002)

2 (N = 277)

2, 3 (N = 354)

3 (N = 379)

Total N = 1965

Total N = 586

Total N = 756

Total N = 623

4 (N = 628)

4 (N = 190)

4 (N = 273)

4 (N = 165)

Total N = 1305

Total N = 458

Total N = 429

Total N = 418

2 (N = 993)

2 (N = 335)

2 (N = 350)

2 (N = 308)

Total N = 1833

Total N = 571

Total N = 644

Total N = 618

4 (N = 534)

2 (N = 180)

4 (N = 231)

2 (N = 179)

Total N = 1336

Total N = 469

Total N = 439

Total N = 428

4 (N = 580)

4 (N = 181)

4 (N = 251)

2 (N = 154)

Total N = 1291

Total N = 444

Total N = 458

Total N = 389

4 (N = 635)

4 (N = 196)

4 (N = 258)

4 (N = 181)

Total N = 1273

Total N = 443

Total N = 431

Total N = 399

medication adherence
Involving others, and other services, to support adherence

I encourage involvement of family or carers in strategies and interventions
for medication adherence
I arrange medication counselling by a specialist for patients to support
medication adherence
I refer patients to peer mentor programmes to support medication
adherence
I refer to case management services for high risk patients to support
medication adherence

Note. Response scale: 1 = Not at all; 2 = Somewhat; 3 = Extremely; 4 = Do not know

Supplemental Table 3. Descriptive statistics for total scores of healthcare professionals’ use of adherence-enhancing interventions
Variable

Mean (SD) and

Mean (SD) and

Mean (SD) and

Mean (SD) and

range for overall

range - doctors

range –

range - nurses

sample
Assessment of adherence and its risk factors
(Minimum possible score = 8 ; maximum possible score = 40)

Providing information for patients/carers
(Minimum possible score = 9 ; maximum possible score = 45)

Talking with patients about their medications
(Minimum possible score = 18 ; maximum possible score = 90)

Practical strategies to make medication taking easier
(Minimum possible score = 11 ; maximum possible score = 55)

Involving others, and other services, to support adherence
(Minimum possible score = 4 ; maximum possible score = 20)

Perceived barriers to the use of adherence-enhancing interventions
(Minimum possible score = 13 ; maximum possible score = 52)

pharmacists

19.00 (4.79)

19.59 (4.28)

16.25 (4.26)

20.52 (4.83)

8-35

8-35

8-31

8-35

N = 1690

N = 642

N = 463

N = 585

28.90 (5.64)

30.40 (4.90)

27.67 (5.12)

28.71 (6.48)

9-44

9-44

9-42

9-44

N = 2002

N = 656

N = 704

N = 642

55.87 (11.32)

56.15 (9.16)

50.61 (10.99)

60.07 (11.44)

21-87

33-81

27-77

21-87

N = 555

N = 172

N = 175

N = 208

30.72 (7.52)

33.29 (6.12)

27.08 (6.50)

30.54 (8.71)

11-55

17-54

11-47

11-55

N = 1260

N = 532

N = 358

N = 370

7.47 (2.79)

7.55 (2.69)

6.32 (2.18)

8.44 (3.02)

4-19

4-18

4-16

4-19

N = 1420

N = 551

N = 415

N = 454

31.51 (8.39)

31.55 (7.65)

33.14 (8.03)

29.59 (9.19)

13-52

13-49

13-52

13-51

N = 1097

N = 382

N = 382

N = 333

Supplemental Table 4. Descriptive statistics for healthcare professionals’ total ratings for use
of adherence-enhancing interventions by nation
Profession/nation

N

Mean

Standard

total

deviation

rating
Assessment of adherence and its risk factors
Minimum possible score = 8;
Maximum possible score = 40
Overall sample

1690

19.00

4.79

Doctors

642

19.59

4.28

Pharmacists

463

16.25

4.26

Nurses

585

20.52

4.83

Austria

314

18.74

4.63

Belgium

125

18.96

3.88

England

230

20.23

4.73

France

83

17.94

4.03

Germany

138

18.22

4.90

Hungary

203

19.53

5.00

Netherlands

67

19.01

4.31

Poland

283

19.29

5.62

Portugal

35

19.74

4.17

Switzerland

212

17.93

4.26

Overall sample

2002

28.90

5.64

Doctors

656

30.40

4.90

Pharmacists

704

27.67

5.12

Nurses

642

28.71

6.48

Austria

362

27.66

6.25

Belgium

178

28.15

4.53

England

251

31.24

5.34

France

92

29.02

5.18

Germany

197

28.96

5.19

Hungary

228

29.47

5.24

Netherlands

76

30.36

4.02

Poland

318

28.85

6.47

Portugal

38

29.87

4.63

Providing information for patients/carers
Minimum possible score = 9;
Maximum possible score = 45

Switzerland

262

27.79

5.16

Overall sample

555

55.87

11.32

Doctors

172

56.15

9.16

Pharmacists

175

50.61

10.99

Nurses

208

60.07

11.44

Austria

-

-

-

Belgium

89

52.72

10.14

England

183

57.33

10.66

France

69

53.80

10.53

Germany

-

-

Hungary

-

-

57.25

10.34

-

-

Talking with patients about their medications
Minimum possible score = 18;
Maximum possible score = 90

Netherlands

51

Poland
Portugal

19

59.95

9.48

Switzerland

144

55.93

13.16

Overall sample

1260

30.72

7.52

Doctors

532

33.29

6.12

Pharmacists

358

27.08

6.50

Nurses

370

30.54

8.71

Austria

206

30.89

7.22

Belgium

98

29.88

7.79

England

210

31.53

6.76

France

68

31.01

7.02

Germany

107

30.77

6.78

Hungary

142

32.69

8.31

Netherlands

58

31.67

5.12

Poland

180

31.31

8.36

-

-

27.61

7.44

Practical strategies to make medication taking easier
Minimum possible score = 11;
Maximum possible score = 55

Portugal
Switzerland
Involving others, and other services, to support
adherence
Minimum possible score = 4;
Maximum possible score = 20

191

Overall sample

1420

7.47

2.79

Doctors

551

7.55

2.69

Pharmacists

415

6.32

2.18

Nurses

454

8.44

3.02

Austria

244

6.45

2.33

Belgium

121

7.36

2.33

England

203

7.77

2.42

France

68

7.82

2.44

Germany

127

6.27

2.04

Hungary

173

7.71

3.02

Netherlands

61

6.90

2.20

Poland

218

9.60

3.26

Portugal

23

8.65

2.53

Switzerland

182

6.58

2.37

Note. Missing data result from omitted items within the online surveys; total scores could not be
calculated for sections with missing items.

