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Abstract

Background Among the determinants of nonadherence, polypharmacy (common in people with multiple pathologies and
especially in elderly patients), plays a major role.

Objective In patients who are subject to polypharmacy involving different classes of medications, the first aim is to assess the
impact of medication importance given by patients on (i) medication adherence and (ii) the respective effect of intentionality
and habit in medication importance and medication adherence. The second objective is to compare the importance given to
medication and adherence in the different therapeutic classes.

Patients and Methods Patients taking 5-10 different medications for at least 1 month were included in a cross-sectional
survey in three private practices in one region in France.

Results This study included 130 patients (59.2 % female) with 851 medications in total. The mean + standard deviation
(SD) age was 70.5 + 12.2 years. The mean + SD of medications taken was 6.9 + 1.7. Treatment adherence had a strong
positive correlation with the patient-perceived medication importance (p < 0.001). Counter-intuitively, taking a large num-
ber of medications (>7) was associated with being fully adherent (p = 0.02). A high intentional nonadherence score was
negatively associated with high medication importance (p = 0.003). Furthermore, patient-perceived medication importance
was positively associated with taking treatment by habit (p = 0.03). Overall nonadherence more strongly correlated with
unintentional nonadherence (p < 0.001) than with intentional nonadherence (p = 0.02). Compared to the antihypertensive
class, a decrease in adherence by medication was observed in psychoanaleptics (p < 0.0001) and drugs used in diabetes class
(p =0.002), and a decrease in importance in lipid-modifying agents class (»p = 0.001) and psychoanaleptics (p < 0.0001).
Conclusion The perception of the importance of a medicine is associated with the place of intentionality and habit in patient
adherence. Therefore, explaining the importance of a medicine should become an important part of patient education.

1 Introduction

Medication nonadherence is a frequent [1] and serious prob-
lem because of its association with morbidity and mortality
[2—4] and its effect on healthcare expenditure [5]. Adherence
to medication involves three steps, namely initiation, imple-
mentation, and persistence [6]. Nonadherence has numerous
determinants [7, 8], such as factors associated with ther-
apy. Among these factors, polypharmacy, which frequent
occurs in people with multiple pathologies, especially in
elderly patients, plays a major role [9—14]. Polypharmacy

Extended author information available on the last page of the article

may increase the burden of disease and therapy [15] and
increase the difficulty of understanding the purpose of each
prescribed medication. Thus, the importance given to each
medication may differ from that given by their physicians.
Sidorkiewicz et al., showed that up to 20 % of patients sub-
ject to polypharmacy had low adherence to medications that
were considered important by their physicians [16].
Nonadherence may be intentional (deliberate choice by
the patient) or unintentional (not dependent on the patient's
will, e.g., not taking the medication because of forgetful-
ness) [17]. Conversely, adherence may also be intentional
(having reasons to take the treatment) or unintentional
(medication being taken out of habit) [18, 19]. Patients
might initially begin taking their medications intentionally
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Although it may appear to be intuitive, this quantitative
study demonstrated that medication adherence positively
correlated with the importance given by individual
patients to their different medications.

We observed that intentional nonadherence was nega-
tively associated with high medication importance.
Patient-perceived medication importance was positively
associated with taking treatment by habit (unintentional
adherence).

Drugs in the psychoanaleptic and lipid-modifying thera-
peutic classes were considered less important than those
in the antihypertensive class. In addition, adherence was
lower for drugs in the anti-diabetic and psychoanaleptic
classes than those in the antihypertensive class, with the
poorest adherence observed for drugs in the psychoana-
leptic class.

Explaining the importance of medicines should be essen-
tial to patient education.

and consequently transition toward forming a habit, thereby
making the act of taking medications automatic. In other
words, just as a distinction is made between unintentional
and intentional nonadherence [20], a distinction can be made
between intentional adherence, which requires the formation
of an intention, and unintentional adherence, which relies
on habit [19].

Therefore, the current study primarily aimed to assess the
association between perception regarding the importance of
the different medications and adherence in people subject to
polypharmacy. Our secondary aims were to determine whether
the relative importance given to each medication and adher-
ence medication was associated with (i) the type of intentional-
ity, i.e., whether adherence or nonadherence was intentional or
unintentional, according to the definitions given above, and (ii)
taking medicines out of habit, and (iii). to compare adherence
as well as medication importance in the different therapeutic
classes (drugs used in diabetes, antihypertensive drugs, lipid-
modifying agents, and psychoanaleptic drugs).

2 Material and Methods

2.1 Ethics, Conformity to Publication Reporting
Guideline, and Data Availability

This study complied with the Declaration of Helsinki.
Approval was obtained from the IRB Ouest II, Angers,
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RCB identification number: 2019-A02464-53; SI/CPP
identification number: 19.09.17.46723 (2019/79). This
Institutional Review Board (IRB) validated the following
statement written in the research protocol: “the fact that
patients answer the questionnaire, after being informed in
writing (information sheet placed in the office and explana-
tory leaflet given to the patient) and orally, will be consid-
ered as consent. There will therefore be no written consent
to sign.” This study conforms with the STROBE guideline.
The datasets generated during and/or analyzed during the
current study are available from the corresponding author
on reasonable request.

2.2 Study Design, Settings, and Patient
Recruitment

This quantitative, cross-sectional study used a questionnaire
administered in three private medical practices in France.
The responses to the questionnaire made it possible to cal-
culate different scores, described below, which were the sub-
ject of a quantitative study. This study was the MD thesis
work of one of the authors (AC) who is referred to below as
the investigator. The medical practices were selected through
this investigator’ professional network: she contacted the
three medical practices where she knew one of the doctors
to ask them to participate in the study. They included one
in Abbeville (urban), one in Chateau-Thierry (urban), and
one in Woincourt (rural). The 14 doctors from these three
practices worked in a group or in multidisciplinary health
centers comprising at least three general practitioners (GPs).
However, only two had received training in patient education
(40 hours in France). These two doctors were following 51
(31.9 %) patients in the study. This information was noted
on each patient questionnaire. Doctors engaged in various
practices were informed orally and/or by e-mail by the inves-
tigator or colleagues who were contacted in advance. Once
their agreement was obtained, the investigator visited their
offices for two to three consecutive days on dates compatible
with the prerogatives of the research, which in particular
was the availability of a dedicated room for completing the
questionnaires.

Patients were informed about the study by placing infor-
mation sheets in the waiting rooms. In addition, each doctor
explained the purpose of the study to eligible patients and
gave them a detailed information leaflet. After giving oral
consent, patients were interviewed face-to-face by the inves-
tigator to complete the questionnaire in a dedicated room
in the private practice. Completing the questionnaire in an
interview was justified by the fact that self-administration
of the questionnaire could create fatigue due to the number
of medications tested, resulting in incomplete answers and
unusable questionnaires. This hindrance was immediately
apparent in two pilot tests.
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2.3 Eligibility

The inclusion criteria were patients aged >18 years and pre-
scribed at least 5, and no more than 10, different medications
for at least one month. Over-the-counter medications and pro
re nata prescriptions were excluded. Exclusion criteria were
language barrier, cognitive and/or auditory impairment, ina-
bility to provide oral consent, persons under guardianship,
and treatment being prepared and administered by a third
party. Homeopathic prescriptions were excluded.

2.4 Questionnaire (Appendix 1in Supplementary
Material) and Score Calculation (Appendix 2
in Supplementary Material)

The questionnaire comprises four parts: (i) patient’s sociode-
mographic characteristics (age, sex, and socio-professional
category according to INSEE — Institut national de la statis-
tique et des études économiques [20]); (ii) assessment of
the overall treatment adherence using the Girerd question-
naire [21]. This questionnaire, created in 2001, was initially
used for assessing adherence with arterial hypertension. It
was chosen because its use has been extended to all chronic
treatment and is nowadays recommended by French health
insurance providers to assess adherence; (iii) assessment of
adherence on a medication-by-medication basis, using the
questionnaire developed and validated by Sidorkiewicz et al.
[16], containing five questions regarding persistence, omis-
sion of a medication dose during the day, omissions for sev-
eral consecutive days, occasional omissions, and late intake;
and (iv) three final questions: the first question, which was
derived from the first question of “The Adherence Estima-
tor” [22], assessed the patient-given medication importance
by using a visual analog scale ranging from O to 10, as used
by Sidorkiewicz et al. [16]; the second question aimed to
distinguish between intentional or unintentional treatment
nonadherence in general, which was elaborated on after a
review of the literature and study by Gadkari et al. [23], and
the third question assessed the influence of habit on adher-
ence [19].

2.4.1 Score Definition

The mean (+ standard deviation [SD]) patient-given medica-
tion importance score result was calculated from the mean
value of the importance scores given by the 130 patients for
each of the 851 medications. The following adherence scores
were calculated (Appendix 2 in Supplementary Material):
(1) a “general adherence score” based on the sum of positive
responses to the six-question Girerd questionnaire, ranging
from O (perfect adherence) to 6 (poor adherence). The score
can be categorized into three classes—O0 positive response:

perfect adherence; 1-2 positive responses: moderate adher-
ence; and > 3 positives responses: poor adherence [21]; (2)
a “medication-by-medication adherence score” based on part
3 of the study questionnaire, ranging from 1 (medication
stopped) to 6 (perfect adherence); (3) an “intentional non-
adherence score” based on the sum of number of answers
ticked to questions 2.1 to 2.5, 2.8, 2.9, and 2.11 in part 4
of the questionnaire, ranging from O (perfect adherence: 0
answers ticked) to 8 (poor adherence: 8 answers ticked); (4)
an “unintentional nonadherence score” based on the sum of
number of answers ticked to questions 2.6, 2.7, and 2.10 in
part 4 of the questionnaire, ranging from O (perfect adher-
ence: 0 answers ticked) to 3 (poor adherence: 3 answers
ticked); and (5) a “lumped intentionality adherence score”
calculated by combining the intentional and unintentional
nonadherence scores (sum of number of answers ticked),
ranging from 1 (poor adherence) to 4 (perfect adherence).

2.5 Statistics

The sample size was set based on the study by Sidorkiewicz
et al. [16], which investigated the association with patients’
adherence to the importance given by the doctor to a medica-
tion. The number of patients required was 130, with approxi-
mately 500 medications. A post hoc power calculation was
performed.

Data are described with mean (= SD) or median (inter-
quartile range) used for quantitative data and frequency (per-
centage) for qualitative data. Different statistical techniques
were used in the analysis. Moreover, these methods were
used in a conforming manner while respecting the assump-
tions of uses (homoscedasticity, linearity, etc.).

The correlation between patient-perceived medication
importance and medication-by-medication adherence was
assessed using a correlation coefficient test for repeated
measures [24, 25]. To evaluate this main criteria, a method
that accounts for the non-independence of the data (repeated
measurements) was applied, unlike the common method of
averaging each participant. The repeated measures correla-
tion (rmcorr) assesses the overall within-individual asso-
ciation, taking into account the non-independence between
observations using an analysis of covariance (ANCOVA),
but with an unusual model specification to statistically adjust
the inter-individual variability. A graphical representation
was also created representing the global regression line as
well as the individual regression lines. The assumptions for
using rmcorr have also been verified.

In addition, multivariate analysis was performed using
mixed-effects logistic regression to determine the impact
of medication importance on medication-by-medication
adherence, dichotomized at a threshold of 9 (median) and 6
(median), respectively. The model was adjusted for several
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factors: age, gender, socio-professional category, duration
of medication use > 1 year, medication taken by habit, and
number of medication dichotomized at a threshold of 7. We
dichotomized the scores to improve causal inference. Moreo-
ver, the distribution of the data allowed an easier interpreta-
tion of the results. The thresholds were selected according
to the distribution (threshold at the median) to balance the
groups, resulting in a better comparison between groups of
individuals with high or low measured values. Odds ratios
(ORs) with 95 % confidence intervals (CI) were reported.

The association of intentional or unintentional non-
adherence, as well as medication habit with medication
importance, was evaluated using a logistic regression
model based on generalized estimating equations to
account repeated measure (patients with multiple treat-
ments). The ORs with 95 % CI were also reported. The
models evaluating association between intentional or unin-
tentional nonadherence with medication importance were
adjusted for several factors: age, gender, socio-professional
category, duration of medication use > 1 year, GP trained
in patient education, number of medication dichotomized
at a threshold of 7, general patient adherence score (Girerd
questionnaire) dichotomized at a threshold of 5 (median)
and medication-by-medication adherence dichotomized
at a threshold of 6 (median). For the intentional nonad-
herence score, scores 4 and 5 were grouped with score 3
because of small numbers (no patient had a score > 5).

The correlation between intentionality (intentional and
unintentional nonadherence) or lump intentionality adher-
ence score with patient's general adherence was assessed
by Spearman’s rank correlation test. The correlation
between the intentional and unintentional nonadherence
scores was also evaluated by Spearman’s rank correlation
test. Correlation coefficients and 95 % CI obtained by the
bootstrapping method were reported.

To compare medication-by-medication adherence score
and importance medication between the four therapeutic
classes (drugs used in diabetes, antihypertensive, lipid-
modifying agents, and psychoanaleptics), a univariate
linear mixed model was used. We grouped drugs from the
same pharmacological class according to the 2" level of
the WHO Anatomical Therapeutic Chemical (ATC) clas-
sification [26] and reported the results for the four most
prevalent classes (A10: drugs used in diabetes, C02: anti-
hypertensives, C10: lipid-modifying agents, and NO6:
psychoanaleptics).

The correlation between medication-by-medication
adherence score and importance medication in the four
groups was performed using Spearman’s rank correlation
test. A mean of medication-by-medication adherence score
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and importance medication was calculated per patient and
95 % CI was obtained by the bootstrapping method.

Finally, only one patient failed to answer all the medica-
tion questionnaire items on adherence; however, this did
not affect the score calculation as the patient had stopped
taking the medication. There were no missing data, as can
be observed in the descriptive Tables. A p-value of <0.05
was considered statistically significant.

All statistical data were analyzed using R Project for
Statistical Computing, version 3.5.2 (The R Foundation
for Statistical Computing, Vienna, Austria, http://www.r-
project.org/).

3 Results

One hundred and thirty-four patients, treated by 14 GPs,
who had been taking 867 medications in total, were
recruited between December 2019 and March 2020. In
four patients, two of their medications represented two
different dosages of the same medication, and we decided
to exclude them from the final analysis. Thus, 130 patients
were examined, of which 24 were recruited from rural
areas (18.5 %) and 106 from urban areas (81.5 %), cor-
responding to a total of 851 medications.

3.1 Patient Characteristics

The mean age (+SD) of the patients was 70.5 + 12.2 years;
most were females (77/130, 59.2 %). The mean (+SD) of
medications taken was 6.9 + 1.7 (details in Table 1). In the
Girerd questionnaire, 60.8 % (79/130) of patients answered
positively at least once to all six questions (i.e., moderate or
poor overall adherence). In addition, 50.7 % (66/130) of the
patients gave at least one reason for not taking their medica-
tion (intentional nonadherence), and 53.1 % (69/130) gave at
least one response suggesting unintentional nonadherence.
The majority (125/130, 96.2 %) reported taking their medi-
cation out of habit.

Table 2 shows that 93.1 % (769/851) of the medications
had been taken for more than 1 year, and in 72.3 % (615/851)
of the cases, the highest medication-by-medication adher-
ence score (6, “perfect adherence,” see Appendix 2 in
Supplementary Material) was reached. The mean (+SD)
patient-given medication importance score was 8.7 + 1.8.
The median score (min—max) for the importance given to
medication by the patient was 9.5 [0—10] (detailed data not
shown).
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3.2 Association Between Perception Regarding
the Importance of the Different Medications
and Adherence (Primary Aim)

Figure 1 illustrates the correlation between the medication-
by-medication adherence score and the importance attrib-
uted to a given medication by patients. As presented in Fig. 1
by the dot size, which corresponds to the number of observa-
tions in the figure, the medications with high adherence were
often those that patients considered as important. Figure 1
also illustrates the individual regression lines per patient,
with the common regression line in bold. The correlation
coefficient for all patients was 0.6 (95 % CI = 0.6-0.7; p <
0.001).

Furthermore, the association between patient-perceived
medication importance and medication-by-medication
adherence is shown in Table 3. The mixed-effects logistic
regression model shows that the patient-perceived impor-
tance of medication and the intake of numerous medications
(=7) were positively associated with treatment medication-
by-medication adherence (OR [95 % CI] = 8.4 [4.8; 14.6], p
< 0.001 and 2.3 [1.1; 4.8], p = 0.02, respectively).

3.3 Association Between Intentional
and Unintentional, Nonadherence and High
Medication Importance (Score >9) (First
Secondary Aim)

Table 4 shows the results of a logistic regression model based
on generalized estimating equation analyzing the determi-
nants of high medication importance (score > 9) in an analy-
sis including intentional nonadherence. A high intentional
nonadherence score (>3) was negatively associated with high
medication importance (OR [95 % CI] = 0.2 [0.08; 0.6], p =
0.003). In contrast, perfect medication-by-medication adher-
ence (score of 6) was associated with high medication impor-
tance (OR [95 % CI] = 4.0 [2.6; 6.1], p < 0.001), consist-
ent with previous results. Patients treated by a GP trained in
patient education had a 0.5 reduction in the risk of having an
importance score above 9 (95 % CI = 0.3-0.9, p = 0.03).
Table 5 shows the results of a generalized estimating equa-
tion logistic regression model analyzing the factors that influ-
enced patients to give high medication importance (score >
9) in an analysis including unintentional nonadherence. An
unintentional adherence score of zero was associated with
patient-perceived medication importance. Only one factor was
again significantly associated with the importance given to
the medication: patients with a perfect (score of 6) adherence
medication-by-medication adherence score (OR [95 % CI] =
3.7[2.4;5.7], p < 0.001). Again, the patients who were treated
by a GP trained in patient education had a 0.5 reduction in

the risk of having an importance score above 9, although the
threshold for statistical significance was not reached (95 % CI
=0.3-1.1,p=0.07).

No correlation was observed between the intentional and
unintentional nonadherence scores (v [95 % CI] = 0.1 [-0.1;
0.3], p = 0.2). The adherence score calculated from the Gir-
erd questionnaire (inverted scale) was negatively associated
with the intentional (r [95 % CI] = —0.2 [-0.4; —0.04], p =
0.02) and unintentional (r [95 % CI] = —0.5 [-0.6; —0.3], p <
0.001) nonadherence scores. The adherence score calculated
from the Girerd questionnaire was positively correlated with
the lumped adherence score calculated from the intentional
and unintentional nonadherence scores (r [95 % CI] = 0.5 [0.3;
0.6], p =0.001).

3.4 Association Between Habit Strength
and Adherence to Medications That Were
Considered Unimportant and Important
(Second Secondary Aim)

According to the logistic regression model based on general-
ized estimating equation, patient-perceived medication impor-
tance was positively associated with treatment taken by habit
(OR[95 % CI], 6.4 [1.3; 32.7], p = 0.03), meaning that a medi-
cation considered important by the patient was taken more by
habit than those considered unimportant.

3.5 Medication Importance
and Medication-by-Medication Adherence
Between Therapeutic Classes (Third Secondary
Aim)

According to the mixed linear models, a significant
decrease in importance was observed in the therapeutic
classes of psychoanaleptic ( + standard error [SE]: —1.04
+ 0.20, p < 0.0001) and lipid-modifying agents (8 + SE:
—0.58 + 0.18, p = 0.001) compared to the antihypertensive
class. For adherence, a significant decrease was observed
in drugs used in diabetes and psychoanaleptic classes com-
pared to the antihypertensive class, with a greater decrease
for the psychoanaleptic class.

Simultaneously, a positive correlation was observed
between the adherence score by medication and the impor-
tance given by the patient in antihypertensive therapeu-
tic class (r [IC95 %] = 0.19 [-0.01; 0.39], p = 0.04),
lipid-modifying agents (r [IC95 %] = 0.30 [0.02; 0.53], p
= 0.007) and psychoanaleptic (r [IC95 %] = 0.51 [0.21;
0.73], p = 0.0003). No correlation was observed in drugs
used in diabetes class (r [95 % CI] = —0.03 [-0.35; 0.30],
p = 0.86).
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Table 1 Characteristics of the
study population
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Patients (N = 130)

Age, years

Sex, female

Socio-professional category

Farmer

Craftsman, tradesman, and company director
Executive, higher intellectual profession
Intermediate profession

Employee

Manual worker

Retired

No activity

Number of medications

X N N W

9

10

Adherence score according to Girerd score (inverted scale score)
0 (poor adherence—6 positive responses)

1 (poor adherence—5 positive responses)

2 (poor adherence—4 positive responses)

3 (poor adherence-3 positive responses)

4 (moderate adherence—2 positive responses)

5 (moderate adherence—1 positive response)

6 (perfect adherence—0 positive response)

Interpretation of the adherence score according to Girerd’s definitions [21]

Perfect adherence (0 positive answer)

Moderate adherence problems (1-2 positive answers)

Poor adherence (> 3 positive answers)

Intentional nonadherence score (number of answers ticked)

0 N NN R W= O

Unintentional nonadherence score (number of answers ticked)
0

1

2

3

Treatment uptake by habit

70.5 +12.2
77 (59.2 %)

1(0.8 %)
0 (0 %)

0 (0 %)
43.1%)
12(9.2) %
1(0.8 %)
104 (80 %)
8 (6.2 %)

48 (36.9 %)
25 (19.2 %)
23 (17.7 %)
14 (10.8 %)
11(8.5 %)
9(6.9 %)

0 (0 %)

0 (0 %)
2(1.5%)

6 (4.6 %)
27 (20.8 %)
44 (33.8 %)
51(39.2 %)

51(39.2 %)
71 (54.6 %)
8 (6.2 %)

64 (49.2 %)
38(29.2 %)
16 (12.3 %)
12(9.2 %)
0 (0 %)

0 (0 %)

0 (0 %)

0 (0 %)

0 (0 %)

61 (46.9 %)
34 (26.2 %)
31(23.8 %)
43.1%)
125 (96.2 %)

Characteristics are expressed as mean (+ standard deviation) or number of patients (%) Numbers in brack-

ets in the columns on the right represent percentages
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Table 2 Analysis by medication

Medications (N = 851)

Duration of treatment

<6 months

6 months to 1 year

>1 year

Discontinued permanently
Systematic skipping

Not taking for several days
No

Yes, sometimes for 2-3 days

Yes, sometimes for 67 days or more

Intermittent skipping
No

Yes, 1-2 times a month
Yes, once a week or more
Late intake

No

Yes, >4 hours

Yes, >12 hours

56 (6.8 %)
1 (0.1 %)
769 (93.1 %)
11 (1.3 %)
13 (1.5 %)

773 (90.9 %)
45 (5.3 %)
32 (3.8%)

664 (78.1 %)
114 (13.4 %)
72 (8.5 %)

755 (91.3 %)
72 (8.7 %)
0 (0 %)

Level of medication-by-medication adherence (inverted scale score)

Medication discontinuation (score: 1)

Very poor adherence (score: 2)
Poor adherence (score: 3)
Average adherence (score: 4)
Good adherence (score: 5)
Perfect adherence (score: 6)

Importance of the medication (scale from 0 to 10)

11 (1.3 %)
40 (4.7 %)
74 (8.7 %)
77 (9 %)

34 (4 %)
615 (72.3 %)
87+18

Characteristics are expressed as mean (+ standard deviation) or number of patients (%) Numbers in brack-
ets in the columns on the right represent percentages

4 Discussion
4.1 Main Findings

Although it may appear to be intuitive that people would
refrain from taking a medication without clear knowledge
regarding its purpose or importance, this quantitative study
demonstrated that medication adherence positively corre-
lated with the importance given by individual patients to
their different medications. More specifically, the inten-
tional nonadherence score was negatively associated with
high medication importance. Patient-perceived medication
importance was positively associated with taking treatment
by habit (unintentional adherence). Finally, drugs in the psy-
choanaleptic and lipid-modifying therapeutic classes were
considered less important than those in the antihypertensive
class. In addition, adherence was lower for drugs in the anti-
diabetic and psychoanaleptic classes than the antihyperten-
sive class, with the poorest adherence observed for drugs in
the psychoanaleptic class.

4.1.1 Association Between Patient-Perceived Medication
Importance and Adherence

The Health Belief Model (HBM) predicts better health
behaviors if the perceived importance of the medication
is added [27]. The importance given to a medication by
a patient may be multifactorial, depending not only on
the indication but also on several factors such as the pre-
scriber, being generic/not generic, the dosage, the cura-
tive or preventive effect, or patient’s knowledge of the
medication [28]. The study by Sidorkiewicz [16] showed
that patient adherence had no correlation with doctor-per-
ceived medication importance. Our observation that the
importance given to a medication by the patient influences
adherence, is another example of a discrepancy between
patients’ and doctors’ perceptions [29-31]. In the analysis
by therapeutic class, this association was not found for
anti-diabetic drugs. This may be because most data con-
cerning this therapeutic class were in the high importance
and adherence scores.
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Fig. 1 Correlation between

the level of medication-by-

medication adherence and the

medication importance given

by the patient. Importance was 6
assessed by a visual scale from

0 to 10. For the purpose of

this analysis, medication-by- 5
medication adherence scores
were inverted by considering

1 as poor adherence and 6 as
good adherence (Table 1). The
size of the dots corresponds to
the number of observations.
The impact of patient-perceived
medication importance on
medication-by-medication
adherence was assessed using

a correlation coefficient test 2
for repeated measures. The
individual regression lines per
patient and the common regres-
sion line (bold) are also shown.
ClI confidence interval

p < 0.001

Medication adherence

r[95% CI] = 0.6 [0.6 ; 0.7]

e 20
® 40
® 380
@ 120
@ 160
@ 200

Table 3 Impact of medication importance given by patients on medi-
cation adherence

OR 95 % CI p
Importance of medication 8.4 4.8to0 14.6 <0.001
>9
Age, years 1.0 0.99to 1.1 0.18
Sex, male 1.7 0.82t03.3 0.16
Socio-professional 0.7 0.2t02.2 0.53
category: Retired/no
occupation
Duration of medication use 1.2 0.6t02.5 0.53
>1 year
Medication taken by habit 1.9 0.3t0 11.0 0.48
Number of medications > 7 2.3 1.1t0 4.8 0.02

CI confidence interval, OR odds ratio

Results of the analysis using a mixed-effects logistic regression model

4.1.2 Intentionality and Adherence

Our study demonstrated that high intentional nonadherence
scores were associated with low patient-perceived medi-
cation importance (p = 0.003). One previous study found
that patients showing intentional nonadherence had lower
perceptions of the need for their new medication and had
greater concerns about taking it than those showing adher-
ence [32].
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3 4 5 6 7 8 9 10

Importance given by the patient

Although intentional and unintentional nonadherence
showed no correlation, their dichotomy is not exclusive,
considering that one may be a predictive marker of the
other. Indeed, Gadkari’s study suggests that the importance
of unintentional nonadherence may lie in its potential prog-
nostic significance for future intentional nonadherence [33].
This point is echoed in the present study. The general adher-
ence score based on the Girerd questionnaire was negatively
associated with the intentional (» = —0.2) and unintentional
(r = —0.5) nonadherence scores. The comparison of these
correlation lines suggested that unintentional nonadherence
had more association with nonadherence than intentional
adherence. This observation is consistent with a study on
cardiovascular treatments suggesting that intervention strat-
egies to improve adherence should primarily target unin-
tentional nonadherence and include information and tools
to avoid forgetfulness [33]. This intervention should occur
within 6 months of treatment initiation because it is during
this period that the frequency of unintentional nonadherence
increases [34]. Nevertheless, our study revealed an excel-
lent correlation between the Girerd adherence score and
the lumped adherence calculated by combining the inten-
tional and unintentional nonadherence scores (p < 0.001).
Therefore, tackling both intentional and unintentional sides
of nonadherence is important to improve patient adherence
[19].
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medioaton importancs (sore OR %l 4

>9) in an analysis including Intentional nonadherence score

intentional nonadherence 0 | _ 3
1 0.8 0.4t01.6 0.50
2 0.4 02to1.2 0.12
>3 0.2 0.08 to 0.6 0.003
Age, years 1.0 1.0to 1.0 0.74
Sex, male 0.6 03tol1.2 0.15
Socio-professional category: retired/no occupation 1.8 0.5t0 6.0 0.34
Number of medications >7 1.2 0.7t0 2.2 0.53
Duration of medication >1 year 1.2 0.8t0 2.0 0.39
Medication-by-medication adherence by medication: Score 4.0 2.6 t0 6.1 <0.001

of 6 (perfect adherence)

Overall adherence score: score > 5 1.4 0.7t02.5 0.33
GP trained in patient education 0.5 0.3t0 0.9 0.03

CI confidence interval, GP general practitioners, OR odds ratio

Results of the analysis using a generalized estimating equations logistic regression model to account multi-

ple medication by patient

Table 5 Determinants of high

T OR 95 % CI p-value

medication importance (score

>9) in an analysis including Unintentional nonadherence score

unintentional nonadherence 0 1 _ _
1 0.8 041to01.8 0.61
2 0.6 0.3t01.2 0.14
3 1.0 0.3t03.5 0.96
Age, years 1.0 1.0to 1.0 0.93
Sex, male 0.8 04to 1.5 0.47
Socio-professional category: retired/no occupation 1.6 0.5t05.2 0.40
Number of medications >7 1.3 0.7t02.4 0.40
Duration of medication >1 year 1.2 0.8t0 1.9 0.44
Medication-by-medication adherence: score of 6 (perfect 3.7 241t05.7 <0.001

adherence)

Overall adherence score: score >5 1.3 0.7t02.5 0.43
GP trained in patient education 0.5 0.3to 1.1 0.07

CI confidence interval, GP general practitioners, OR odds ratio

Results of the analysis using a generalized estimating equations logistic regression model to account multi-

ple medication by patient

4.1.3 Habitin Adherence

Habit strength was first considered in HBMs in the late
1970s through Triandis’ Theory of Interpersonal Behavior
[35]. The intervention of habit strength in adherence has
been shown in a theoretical paper [36] and several empirical
studies [18, 19, 37-40]. In our study, patient-given medica-
tion importance was positively associated with taking treat-
ment by habit (p = 0.03). It is tempting to speculate that this
result is a consequence of the impact of importance on initial

adherence, that is, a medication that is considered important
is a medication that ends up being taken by habit.

4.1.4 Influence of the Number of Medications
on Adherence

In our study, having more than seven medications was

associated with being fully adherent (p = 0.02). This result
is indeed counter-intuitive and is not consistent with the

A\ Adis
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literature. In the Girerd adherence questionnaire [21], hav-
ing the impression of taking too many tablets is a factor
of nonadherence, leading to the patient favoring combined
forms of medication [41, 42]. One possible explanation
is that these patients frequently used a pillbox/semainier,
which promotes better adherence [12]. Another explanation
could indicate to patients that more treatments mean a more
severe condition, and the more dependent they were on their
treatment to maintain their health. A previous study showed
that the influence of disease perceptions, treatment beliefs,
and disease burden had an important role in predicting treat-
ment adherence [43].

Surprisingly, this study showed that the patients who were
treated by a GP trained in patient education showed a 0.5
reduction in the risk of having an importance score of >9,
with p-values of 0.03 and 0.07 when intentional or unin-
tentional nonadherence was included in the logistic regres-
sion models, respectively. Provided that these serendipitous
observations are not by chance alone, they may suggest that
doctors have not been trained to explain the importance of
medication as a topic for patient education.

4.2 Strengths and Limitations of the Study

One of the strengths of this study is that the administered
questionnaire was derived from literature reviews and vali-
dated questionnaires [15, 18-23]. Despite the small number
of medications that may have been considered as unimpor-
tant, such as phlebotonic drugs (they were not removed
from the study), we were able to demonstrate the effect of
patient-perceived importance on medication adherence with
130 patients, as was also confirmed by a post hoc power
calculation (providing a 90 % power with alpha risk of 5 %
and coefficient correlation of 0.6). Furthermore, the ques-
tionnaires were administered by a person other than the
usual GP; thus, the social desirability bias might have been
reduced. Finally, our study showed the excellent correlation
between the adherence score via the Girerd questionnaire
[21] and the “lumped adherence” calculated by combining
the intentional and unintentional nonadherence scores (p
< 0.001). Hence, it confirms the interest and reliability of
using this type of score to assess adherence. Nevertheless,
we recognize that an objective or quasi-objective method
(e.g., pharmacy claims data) supporting adherence results
would have been preferable.

However, this study has limitations. The number of par-
ticipation refusals could not be precisely estimated because
refusal was formulated directly to the GPs conducting the
inclusion, without a precise count. Reasons for refusal
included lack of time, another appointment scheduled after
the consultation, and a relative waiting for the patient outside
the practice. The current study involved only 134 patients
who were recruited from three private practices in one
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region of France, which might hamper the generalizability
of the results. We attempted to minimize selection bias by
asking health professionals to recruit all consecutive eligible
patients during the recruitment period. Finally, we chose
not to use a self-administered questionnaire; even though
the questionnaire is composed of simple questions, it cov-
ered many medicines and we believed that this might result
in fatigue and prevent a complete response. The patients
were interviewed face-to-face by an investigator to com-
plete the questionnaire, and we recognize that this may have
increased the social desirability bias (i.e., patient presented
as being adherent because they were being interviewed and
their details readily available). However, we endeavored to
reduce social desirability bias by introducing the question-
naire with standardized non-judgmental sentences aiming
at reducing the overestimation of self-reported adherence.
Moreover, we excluded patients who were prescribed over
10 medications, to reduce respondent burden; however, this
may have decreased the number of included patients with a
high burden of treatment, which impacts medication adher-
ence in the literature [15].

5 Conclusion: Implication for Practice

Prescription writing is a major opportunity to practice
patient education during the consultation, but it is an act
that frequently puts patients aside. Indeed, the prescription
is written primarily for the pharmacist for medication dis-
pensation. The patient then uses this prescription to prepare
her/his pillbox or to take her/his treatment at the prescribed
dosage. We suggest that patient adherence to medications
can be improved if doctors use the time during writing pre-
scriptions to make the patient aware of the importance of the
medications being prescribed, and if the prescription is used
to promote better collaboration between health professionals
at each stage of the care process, including receiving advice
from the pharmacist [44] and educational interventions by
nurses.

Finally, asking patients how important for them the
medications are can be a quick and very informative way
of improving communication, which in turn, improves trust
[45], which is necessary to achieve adherence [46—48]. A
patient who values his or her treatment may be more adher-
ent in the context of a shared medical decision [49].
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