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Purpose: Some patients make a rational choice not to follow medical prescriptions; others
fail to take their medications for reasons beyond their control, such as mere forgetfulness or
a weak medication routine. The aim of this study was to elucidate the functioning of patient
intentionality in medication adherence.

Patients and Methods: This online study was conducted in metropolitan France in 2019.
A cross-sectional survey of 50 questions was conducted with 3001 respondents diagnosed with
diabetes, hypertension, and/or hypercholesterolemia identified from a panel of 54,000 people.
These questions included a validated six-item questionnaire to detect nonadherence, two ques-
tions to detect intentional nonadherence by patients, and three questions on the effects of habit.
Our questionnaire also included questions on the feelings of respondents regarding their doctor’s
attitude to their problems and needs, their trust in general practitioners (GP) and specialists, their
sense of being involved in treatment decisions, and the influence of side effects and habits on
patients' adherence. This study used the strategy of focusing on strictly adherent patients in the
hope of finding ways to improve adherence. For this reason, we defined adherence as the absence
of a positive response to the 6-item nonadherence screening questionnaire.

Results: Of 3001 respondents, 1804 were diagnosed with hypertension, 1458 with hypercho-
lesterolemia, and 774 with diabetes. Of the total number of patients, 72% were afflicted with one
disease, 21% with two ailments, and 7% with three simultaneous illnesses. One-third (33%) of
the patients did not tender a positive answer to the adherence questionnaire and were deemed
adherent. 1) Thirty-two percent of the patients reported occasionally omitting their medication
deliberately, and 84% said they had a reason for missing doses. These statements suggesting
intentional nonadherence were negatively associated with adherence as identified via multi-
variate analysis (P =0.0012 and P < 0.0001, for the first and second statement, respectively). 2)
Univariate analyses revealed strong associations (P < 0.0001) between strict adherence on one
hand and lack of intentional nonadherence, patient age, absence of drug side effects, taking drugs
by habit, feeling involved in treatment decisions, getting information about treatment, and
disease, and trust in doctors, on the other hand. 3) Specifically, univariate analysis of the absence
of reported side effects revealed strong associations (P < 0.0001) with adequate information
about medicines and diseases and trust in GP. These original data were consistent with the
concept of the nocebo effect. 4) We observed a strong association between the absence of
intentional nonadherence (statement of never deliberately missing medication) and respondent
statements about generally sticking to the routine (P <0.0001), ie, ““I take my medication because
I am used to taking it.” This important result suggests that patients are strictly adherent in two
ways: the absence of intentional nonadherence and reliance on habit, which we term as “unin-
tentional adherence.” 5) Finally, a multiple correspondence analysis illustrated all statistically

significant relationships found in this study.
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Conclusion: We present a new global model of adherence in which patient adherence was improved both by reducing intentional

nonadherence and by promoting the abovementioned unintentional adherence by habit. This model highlights the role of shared

decision-making and the trust felt by patients in their doctors. These results could exert a major impact on medical practice and

education by demonstrating the importance of physicians’ attitudes, involving the patient in decisions (shared decision-making),

offering information about medicines and diseases (patient education), understanding the problems of patients, and taking their needs

into account (empathy). The development of these attitudes should be an important aspect of the medical curricula.

Keywords: adherence; intentionality; intentional; unintentional, doctor-patient relationship, shared medical decision, trust, habit, side

effects of drugs

Introduction

Decades of study'? have investigated patients’ nonadher-
ence to medical treatment because of its frequency” * and
consequences for morbidity, mortality, and health costs.” '
Vrijens et al posited that adherence could be described
through three phases: initiation, implementation, and
discontinuation.” Studies have related multiple determi-
nants of nonadherence involving the nature of the disease,
the treatment, patient characteristics, and quality of physi-
cian—patient relationships.'”

The distinction between intentional and unintentional
nonadherence was an important step in understanding the
phenomenon,® elucidating that some patients rationally
chose not to follow medical prescriptions while others
neglected their prescribed doses for reasons beyond their
control, for instance, forgetting or weaker medication-
taking routines, or habit strengths.?* Notably, the fre-
quency of unintentional nonadherence increases during
the first six months, while intentional nonadherence
remains relatively stable.”> One study found that inten-
tional nonadherence was more common among people
with high literacy levels, while unintentional nonadher-
ence was more widespread in people with low literacy.?
However, the distinction between intentional and uninten-
tional nonadherence may be more subtle than the mere
deeming of the former as an active decision by patients
and the latter as a passive process. One study suggested
that unintentional nonadherence was statistically asso-
ciated with beliefs about medication, indicating that unin-
tentional nonadherence could mediate between beliefs
about the medication and intentional nonadherence. An
episode of unintentional nonadherence can offer patients
the opportunity to test the consequences of not taking the
prescribed drug, which could subsequently reinforce the
decision to shift to intentional nonadherence.?’

Whether the adherence of patients who take their med-
ications as prescribed can also be subject to such
a distinction then becomes relevant: is adherence always

intentional? Is it always motivated by the desire to stay
healthy or to avoid complications of a disease?
Conversely, can it, in certain cases, not follow the forma-
tion of an intention? The possibility of ‘“unintentional
adherence” causes contemplation of the role of habit in
adherence, reflecting the originality of Triandis’ interper-
sonal behavior model.”® This framework has been empiri-
cally supported;>*>° one study has explicitly associated the
absence of habit with unintentional nonadherence.”*
A conceptual mechanism of the impact of habit on adher-
ence has been proposed by the first author of this paper.*'
Strength of habit may avoid reliance on patient intention to
take medication,>® which requires cognitive effort. Daniel
Kahneman, winner of the Nobel Prize in Economics in
2002 and one of the founders of behavioral economics,
postulated that humans display two types of thinking: Type
1 is rapid and unconscious, relies on habit, and uses
heuristics, ie, short circuits of reasoning; Type 2 is con-
scious, takes into account all arguments, and therefore,
requires cognitive effort. Habit minimizes effort and
would thus be designated to Type | of Kahneman’s system
of cognition.*?

This article presents a study of a large population of
patients suffering from cardio-metabolic diseases aiming
to empirically determine the conditions that make a patient
intentionally or unintentionally adherent. It therefore
posits questions of intentionality in adherence. What are
the determinants of intentional nonadherence and uninten-
tional adherence? How does intentionality relate to the
attitudes of doctors, perceptions of patients, and placing
of trust in the physician—patient relationship?

Most studies on adherence query the causes of nonad-
herence; this study used the unusual strategy of focusing on
the causes of adherence. In other words, we examined how
adherence to medication is possible. Answering this question
should offer insights into how to improve adherence if
necessary.>* This study documents the strong links between
intentional

adherence—including the absence of
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nonadherence—and side effects of drugs, quality of physi-
cian—patient relationships, feelings of patients apropos their
involvement in their treatment decisions, and functions of
habit. The study generates a comprehensive new model
describing the two sides of adherence, illuminating the
absence of intentional nonadherence and the presence of
unintentional adherence, and demonstrating their associa-
tions with physician attitudes and the quality of the physi-
cian—patient relationship.

Patients and methods

Patients

They were recruited from the NORSTAT panel®” of 54,000
consumers (response rate: 40%), generally responding to
marketing/media studies but also (8% of the studies) to
issues concerning their health. A generic email invitation
to participate (“respond to a survey”) did not indicate the
nature of our study. The survey began with a question to
identify patients suffering from hypertension, hypercholes-
Those identified
received a login code for completing an online question-

terolemia, and/or type 2 diabetes.
naire. Participants understood NORSTAT’s extensive qual-
ity controls, including the impossibility for one person to
register under several accounts or email addresses and
analysis of participants' response times.

Questionnaire

A questionnaire detected nonadherence as described by
Girerd et al.>® This questionnaire was validated with peo-
ple diagnosed with hypertension and is recommended by
the French Health Authorities to screen for nonadherence
in people with chronic diseases. It included six questions,
such as “This morning did you forget to take your medi-
cine?” Zero positive responses indicate good adherence;
one or two, minimal nonadherence; and three or more
severe nonadherence. We dichotomized the data by separ-
ating the patients giving no positive response from the
others, thus creating two groups of patients, called adher-
ent and nonadherent, respectively. As mentioned above,
our research strategy was indeed to determine the factors
associated with strict adherence (no positive answer in the
adherence questionnaire) so that we could identify ways to
improve adherence when necessary. According to this
definition, 33% patients who did not offer a positive
answer to the adherence questionnaire were considered
adherent.

In addition to the six questions of Girerd’s question-
naire, the questionnaire (see Appendix) compiled the
demographic data of patients (six questions), identified
their pathologies of interest (type 2 diabetes, hypertension,
and/or hypercholesterolemia, plus other chronic patholo-
gies) and their duration (three questions), and details of
treatment (five questions on the number of prescribed
medications, daily doses, and injectable medicines). In
addition, the questionnaire was designed to answer the
research question about the place of intentionality in
adherence. It thus included questions intended to test the
role of intentional nonadherence, habit, and elements that
could be assumed to explain both intentional and uninten-
tional nonadherence, and features that could serve as clas-
sic determinants: age, attitudes of doctors, trust, treatment
characteristics, and particularly, adverse effects. As shown
below, the questionnaire was based on existing literature
and the first author’s previous studies. Thus, no pilot test
was performed to ensure the comprehension of the items.

Two questions identified intentional nonadherence
(“Do you sometimes deliberately not take your medica-
tions?” and “When you sometimes do not take your
medication, can you give the reason why?”).?’ One
question explored the reasons for not taking the medica-
tion with multiple choices for responses. Seven questions
explored patients’ attitudes toward medications and their
side effects, and the merits of lifestyle and diet. Four
questions explored whether habit formation influenced
taking medications and engaging in physical activity?’
and the strength of habit (“Generally speaking, when you
are in the habit of doing something, do you stick to
it?”).*® Five questions also explored relations between
patients and their doctors (GP, specialists, diabetologists,
and cardiologists), patients’ trust in physicians and doc-
tors’ attitudes toward patients’ requests and needs.’’ In
particular, one question explored whether the patients
felt involved in their treatment.?’ Finally, two questions
attempted to ascertain the sufficiency of information
about pathology and treatment.

Statistics

We employed a univariate and multivariate analyses to
identify factors involved in adherence/nonadherence to
medication. A univariate analysis, including only nonad-
herent patients (n = 2022) to avoid circularity, explored
determinants of intentional nonadherence. Univariate ana-
lyses of the whole cohort (n = 3001) also explored
patients’ answers associated with having experienced
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medication side effects and the role of habit in taking
medication. Finally, we performed a multiple correspon-
dence analysis (MCA) to illustrate visually the links
between areas studied and adherence or nonadherence.
Some questions used a four-choice Likert scale, such as
strongly agree, somewhat agree, somewhat disagree,
strongly disagree. This study examined factors associated
with strict adherence (not one positive answer in the 6-item
adherence questionnaire), complete lack of intentional non-
adherence (answering never to the question), absence of side
effect reporting, strong agreement with the propositions that
they trust their physicians, or that they take their medication
out of habit. This mode of dichotomization was used both in

univariate analyses and in the MCA.

Data anonymity, ethics, and conformity to

publication reporting guidelines

NORSTAT panels conform strictly to General Data
Protection Regulation directives concerning data confiden-
tiality and to European Society for Opinion and Market
Research standards.>® Completing a questionnaire implies
consent to participate in the study. Questionnaires in stu-
dies of social and human sciences fall outside France’s
Jardé law regulating the ethics of clinical research and
require no prior approval by an ethics committee.
Nevertheless, our study received an approval from an
institutional review board (Comité Local d’Ethique pour
la Recherche Clinique des HUPSSD Avicenne), CLEA-
2020-165. This study conforms to STROBE guidelines.

Results

Description of patients and responses
From October to November 2019, 3001 patients, evenly
divided by gender (49% male vs 51% female) with an
average age of 55.7 years (median 56.8, age distribution:
<35: 7%; 35-49: 24%; 50-59: 26%; 60—65: 20%; 66 and
more: 24%), responded to the questionnaire. Of that number,
1804 presented with hypertension, 1458 with hypercholes-
terolemia, and 774 with diabetes. Totals exceed 3001 as 72%
of the patients presented with one pathology, 21% with two,
and 7% with three simultaneously. Approximately 11% of
patients had been diagnosed with their longest-term condi-
tion for less than six months, 14% for one to two years, and
75% for more than two years. In addition, 401 patients
(13%) had been prescribed injectable drugs.

Overall, 33% of the patients gave no positive answer to
the adherence questionnaire (strict adherence) and were

categorized as adherent for the analysis, 52% gave one
or two positive responses (minimal nonadherence), and
16% gave three to six positive responses (severe nonad-
herence). Thus, 67% of the patients qualified as nonadher-
ent; 32% stated that they sometimes did not adhere to the
treatment deliberately; and 60%, 15%, 9%, and 16%

<

respectively said that they could “most often,” “quite

2

often,” “rarely,” or “never” offer reasons for not taking
their medication. Of the patients, 65% did not report side
effects from medication.

Only 42% and 31% of the patients could “strongly
agree” that they had received enough information about
their conditions and medicines, respectively. 44% to 62%
of patients could “strongly agree” that they feel involved
in treatment decisions and that their doctor or specialist
understands the problems related to their treatment and
takes their needs into account. In addition, 77% and 65%
of patients could “strongly agree” that they trust their GP
or specialist, respectively, and 41% could “strongly agree”
that the relationship with their doctor influenced whether
they took their medication as prescribed.

The overwhelming majority of patients (92%) persisted
in their habits, and 44% “strongly agreed” that they took
their medication as a habit; 24% “strongly agreed” that
they exercise as a habit.

Determinants of Adherence

A total of 979 (33%) patients did not tender any positive
answers to the 6-item adherence questionnaire. The uni-
variate analysis and descending significance (Test-value)
associated this strict adherence (P < 0.0001) with patients
who did not experience the side effects of the medication
(Test-value = 15.85), who strongly believed their medica-
tions were beneficial (Test-value = 11.52), believed their
general practitioner fully understood their treatment pro-
blems (Test-value = 7.57), could not offer reasons for not
taking treatment (Test-value = 7.43), did not take inject-
able medication (Test-value = 6.97), felt “fully informed”
about their pathology (Test-value = 6.90), were 66 or older
(Test-value = 6.23), believed their physician attended to
their needs (Test-value = 6.43) and agreed unreservedly
with the statement that they trusted their general practi-
tioner (Test-value = 5.35). Hypertensive patients who only
took medication once daily (Test-value = 3.67) and who
only took one tablet (Test-value = 4.09) were more likely
to be adherent, as were patients who do not take inject-
ables (Test-value = 6.97).
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Inversely, nonadherence was associated with being 35-49
(Test-value = 4.73), taking medications at noon or in the
evening (Test-value = 7.96 and 5.33, respectively), with
declaring both rarely or quite often not taking deliberately
the medications (Test-value = 7.67 and 11.67, respectively),
with answering “somewhat agreeing” to the question “to what
extent would you say there is a trust relationship between you
and your GP and specialist” (Test-value = 4.56 and 5.49,
respectively).

The multivariate analysis and descending odds ratio identi-
fied several determinants that were positively (OR >1) asso-
ciated with adherence by patients: the feeling that the specialist
does not take patient’s needs into account (OR = 3.5450, 95%
CI 1.3970-8.9960, P = 0.0284), being adequately informed
about the medication (OR = 2.022, 95% CI 1.4960-2.7310,
P < 0.0001), feeling that the medication is beneficial (OR =
1.5060, 95% CI 1.0110-2.2440, P = 0.0440), and the last
occupational designation of executive (OR = 1.2880, 95% CI
=1.0350-1.6030, P = 0.0233). Other determinants were nega-
tively (OR < 1) associated with adherence: a nonoptimal rela-
tionship of trust with the specialist (OR = 0.1810, 95% CI
0.0740-0.4440, P = 0.0009), agreement with the statement
that side effects represent a reason for not taking the medication
regularly (OR = 0.3680, 95% CI = 0.2230-0.6080, P = 0.0012),
declaration of often deliberately avoiding the medication (OR =
0.4680, 95% CI 0.2960-0.7400, P = 0.0012), assertion of
having experienced side effects from the medication(s) (OR =
0.4760, 95% CI = 0.3560-0.6360, P < 0.0001), not following
the pharmacist’s advice to undertake regular physical activity
(OR = 0.5280, 95% CI = 0.3160-0.8810, P = 0.0194), the
ability to offer a rationale for not taking the medication (OR =
0.5490, 95% CI = 0.4420-0.6820, P < 0.0001), being aged 53—
70 (OR = 0.6250, 95% CI = 0.4800-0.8150, P = 0.0026),
registering disagreement with the statement that side effects of
medications denote a valid reason for not taking the medication
regularly (OR = 0.6450, 95% CI = 0.4260-0.9770, P = 0.0004),
adopting special tricks to ensure taking the medication daily
(OR = 0.6530, 95% CI = 0.5120-0.8340, P = 0.0006), and
sharing a medical condition with a family member (OR =
0.7970, 95% CI = 0.6670-0.9530, P = 0.0128).

Determinants of the response “Never” to
the question “Do you ever deliberately

not take your medication?”

This analysis shown in Table 1 pertains only to nonadherent
patients (n=2022). Of these, 1778 (87.9%) answered
“never” to the question “Do you ever deliberately not take

your medication?”. This answer was associated with numer-
ous characteristics (P < 0.0001 unless specified): patients do
not take injectables (Test-value = 11.16), do not experience
adverse reactions to medications (Test-value = 7.41), and
believe their medications are beneficial (Test-value = 7.20).
They are generally over age 53 (Test-value = 7.01). They
cannot specify why they did not take their medication (Test-
value = 5.96). They feel their GP and specialists consider
their needs and understand the problems associated with the
treatment (Test-values all >5). Having formed a habit, they
stick to it (Test-value = 4.95). They trust their specialist
(Test-value = 2.71, P = 0.003), feel involved in treatment
decisions (Test-value = 2.62, P = 0.004), and feel suffi-
ciently informed about their pathology (Test-value = 2.25,
P=0.012).

Determinants of the Response “No” to
the question “Have you experienced side

effects from your medication(s)?”

This negative response was given by 1956 patients
(65.18%). 1t is strongly associated (P < 0.0001) with adher-
ence (Test-value = 15.85), with never deliberately omitting
a dose (Test-value = 9.76), being able to offer a reason for
not taking the medication (Test-value = 15.49), feeling
informed about the drug (Test-value = 7.92) and the pathol-
ogy (Test-value = 6.42), feeling that the GP understands the
treatment-related problems (Test-value = 7.75) and takes the
patient’s needs into account (Test-value = 7.16), and forging
a trusting relationship with the GP (Test-value = 4.29). It is
associated with a beneficial view of the medication (Test-
value = 6.10). In addition, being between 53 and 70 years of
age (Test-value = 3.25, P = 0.001), exercising (Test-value =
2.56, P = 0.005) and taking medication out of habit (Test-
value =2.08, P =0.019), and being male (Test-value = 2.17,
P =0.015) were also found associated with the absence of
side effects.

The role of habit

Ninety-two percent (2772 patients) answered positively
to the question, “Generally speaking, when you get into
the habit of doing something, do you stick to it?” In
descending significance order, the most significant fac-
tors (Test-value >5, P < 0.0001) are feeling involved in
decisions (Test-value = 8.01), believing GP understands
patient’s treatment problems (Test-value = 7.32), being
sufficiently informed about the pathology (Test-value =
6.53), believing specialist takes into account their needs
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Table | Univariate Analysis of the Absence of Intentional Nonadherence

Do you sometimes deliberately not take your medication?
Never (n = 1778 out of 2022 nonadherent patients) (87.9%) Test- P
value
Have you ever stopped taking your treatment because, on some days, you feel your treatment is doing | No 18.38 <0.0001
more harm than good?
Did you forget to take your medication this morning? No 1251 <0.0001
If you are concerned, how many times do you need to take an injection? Injectable: No | I1.16 <0.0001
Have you run out of medication since the last visit? No 9.32 <0.0001
Has your doctor or pharmacist advised you about proper nutrition? No 7.8l <0.0001
Have you experienced side effects from your medication(s)? No 7.41 <0.0001
What is your vision of the benefit of your medication? Beneficial 7.20 <0.0001
How old are you? 53-70 7.01 <0.0001
Are you currently employed? (several possibilities given) No 6.77 <0.0001
When was this (these) condition(s) diagnosed? Hypertension > 6 months 6.76 <0.0001
Which of the following people support you in taking your medication(s) correctly? Nurse Not 6.50 <0.0001
concerned
How many times per day must you take medication for this (these) condition(s)? Hypertension Once daily 6.24 <0.0001
How many tablets or capsules (by mouth) do you take per day for this/these condition(s)? Hypertension | One 5.97 <0.0001
When you sometimes do not take your medication, can you give the reason why? No 5.96 <0.0001
When you sometimes do not take your medication, can you give the reason why? Never 5.96 <0.0001
To what extent do you feel your GP understands problems with your treatment? Understands 5.88 <0.0001
Have you ever not taken your medication because you had a memory lapse on certain days? No 5.83 <0.0001
Do you have other tricks for taking your medication every day? No 5.69 <0.0001
To what extent do you feel that your GP takes your needs into account? Takes into 5.49 <0.0001
account
“l do a physical activity because | am used to doing it.” Disagree 5.46 <0.0001
What disease(s) do you suffer from? Hypertension 5.29 <0.0001
Generally speaking, when you are in the habit of doing something, do you stick to it? Yes 4.95 <0.0001
Has your pharmacist advised you to be physically active on a regular basis? No 4.78 <0.0001
Which of the following people support you in taking your medication(s) correctly? Friends Not 4.50 <0.0001
concerned
Do you think you have too much medication to take? No 4.44 <0.0001
Q46 Which of the following people support you in taking your medication(s) correctly? Children Not 4.42 <0.0001
concerned
How old are you? 70 and more 3.8l <0.0001
Are side effects one reason you do not take your medication regularly? Disagree 3.48 <0.0001
(Continued)
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Table | (Continued).
Which of the following people support you in taking your medication(s) correctly? Spouse Not 341 <0.0001

concerned

Has your doctor or pharmacist advised you about proper nutrition? No 3.35 <0.0001
Do you share a medical condition(s) with a family member(s)? No 322 0.0006
Do you follow their advice? No 2.89 0.0019
“I take my medication because I'm used to taking it.” Agree 2.87 0.0020
How many tablets or capsules (by mouth) do you take per day for this/these condition(s)? One 2.80 0.002
Hypercholesterolemia
To what extent would you say there is a relationship of trust between you and your specialist? Trust 271 0.003
To what extent do you feel involved in decisions about your treatment? Involved 2.62 0.004
Would you say that your relationship with your doctor influences whether you are taking your Disagree 2.51 0.005
medications correctly?
To what extent do you feel adequately informed about your pathology(ies)? Informed 2.25 0.012
To what extent do you feel your specialist understands problems with your treatment? Understands 2.1395 0.016
How many times per day must you take medication for this (these) condition(s)? Hypercholesterolemia | Once daily 2.13 0.016

Notes: Determinants, in descending order of significance, of the response “never” to the question: Do you sometimes deliberately not take your medication?

(Test-value = 6.52), being able to give the reason for not
taking the medication (Test-value = 5.82), never missing
medication deliberately (Test-value = 5.48), agreeing
with the proposition of having trust in the GP (Test-
value = 5.48), being 53 or more (Test-value = 3.99),
being sufficiently informed about medication (Test-
value = 5.26). Male patients seem more likely to stick
to habits (Test-value = 2.68, P = 0.003). Finally, being
treated for hypertension longer than six months associ-
ates positively with sticking to habits (Test-value = 2.11,
P =0.017).

There were 1325 patients (44.15%) who fully agreed
with the statement: “I take my medication because I am
used to taking it.” Table 2 shows that this response is
associated with practicing physical activity by habit (Test-
value = 5.24) and has essentially the same determinants as
those associated with the strength of habit seen above,
including adherence to medication, never missing medica-
tion deliberately, feeling informed about the pathology and
medications, being involved in decisions, and having
a positive attitude toward physicians.

Multiple Correspondence Analysis
These data indicate clear connections among age,

adherence in general, intentional nonadherence in

particular, experiencing adverse effects of medication,
taking medication out of habit, feeling involved in
treatment decisions, and trusting one’s general practi-
tioner or specialist. These connections appear in
Figure 1, which presents results of MCA of these
domains, allowing separation between adherent (1)
and nonadherent patients (2). It is noteworthy that the
lines describing intentional nonadherence (C1-C2),
experiencing side effects (D1-D2), and age (A1-A2)
appear close to the line describing adherence (B1-B2),
revealing the importance of these determinants. The
two lines concerning the fidelity to habit (E1-E2) and
taking medication out of habit (I1-12) are superposed.
They are proximate to the lines describing trust in the
GP (G1-G2) and the specialist (H1-H2) and the feeling

of being involved in decisions (F1-F2).

Discussion

This study purposely examined factors associated with
strict adherence (no one positive answer in the 6-item
adherence questionnaire), complete lack of intentional
nonadherence (answering ‘“never” to the question),
absence of side effect reporting, strong agreement with
the propositions that patients trust their physicians, or

that they take their medication out of habit.
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Table 2 Univariate Analysis of the Effect of Habit

How much do you agree with the following statement about taking your medication? “I
take my medication because | am used to taking it.”’

Fully agree (n = 1325, 44.15%)

Test-value | P

Do you sometimes deliberately not take your medication? Never 10.84 <0.0001

Have you ever stopped taking your treatment because, on some days, you feel your treatment is doing | No 7.60 <0.0001
more harm than good?

What is your vision of the benefit of your medication? Beneficial 7.54 <0.0001
Have you ever taken your medication later than usual? No 541 <0.0001
Generally speaking, when you are in the habit of doing something, do you stick to it? Yes 531 <0.0001
“l do a physical activity because | am used to doing it.” Agree 524 <0.0001
Have you ever not taken your medication because you had a memory lapse on certain days? No 5.04 <0.0001
Adherent/nonadherent Adherent 4.95 <0.0001
To what extent do you feel adequately informed about your pathology(ies)? Informed 4.90 <0.0001
Did you forget to take your medication this morning? No 4.60 <0.0001
To what extent do you feel your GP understands problems with your treatment? Understands 4.57 <0.0001
To what extent do you feel that your GP takes your needs into account? Takes into 4.54 <0.0001
account
To what extent do you feel adequately informed about your medication(s) Informed 4.40 <0.0001
When was this (these) condition(s) diagnosed? Hypertension More than 6 4.03 <0.0001
months
What disease(s) do you suffer from (several possibilities given, Hypertension, Cholesterol, Type 2 Hypertension | 3.90 <0.0001

Diabetes, None of these)?

When you sometimes do not take your medication, can you give the reason why? | can 3.87 <0.0001
When you sometimes do not take your medication, can you give the reason why? | cannot 3.75 <0.0001
When was this (these) condition(s) diagnosed? Diabetes More than 6 345 <0.0001
months
To what extent would you say there is a relationship of trust between you and your GP? Trust 3.42 <0.0001
What disease(s) do you suffer from? Diabetes 3.33 <0.0001
How many tablets or capsules (by mouth) do you take per day for this/these condition(s)? More than 3.28 0.0005
Hypertension one tablet
To what extent do you feel involved in decisions about your treatment? Involved 3.10 0.0009
How old are you? 53 and more 3.07 0.0010
How many times per day must you take medication for this (these) condition(s)? Hypertension More than 297 0.0014
once daily
How many times per day must you take medication for this (these) condition(s)! Diabetes More than 2.88 0.0019
once daily
(Continued)
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Table 2 (Continued).
Have you experienced side effects from your medication(s)? No 2.77 0.0027
How many times per day must you take medication for this (these) condition(s)? Hypertension Once daily 2.64 0.0041
Are you currently employed? No 2.60 0.0046
How many times per day must you take medication for this (these) condition(s)? Hypercholesterolemia | Once daily 2.52 0.0057
How many times per day must you take medication for this (these) condition(s)! Diabetes Once daily 2.52 0.0057
How many tablets or capsules (by mouth) do you take per day for this/these condition(s)? One tablet 2.37 0.0088
Hypertension
Have you run out of medication since the last visit? No 2.02 0.021

Notes: Determinants, in descending order of significance, of the response “fully agree” to the question: How much do you agree with the following statement about taking

your medication: | take my medication because | am used to taking it.

This unusual strategy demonstrates the relationships
between these factors illustrated by multiple correspon-
dence analysis. It makes it possible to draw a new com-
prehensive model of patient adherence. This model,
illustrated in Figure 2, also considers patient age,

Bl Adherent

a feature known to be associated with adherence, perhaps
in part because it has an impact on trust in the physician.
In this model, patients’ trust in their physicians is pivotal.
The model delineates three entry points as modifiable
factors for improving adherence: physician attitude, use

Nonadherent
B2

Figure | Multiple Correspondence Analysis. A: Age Al2 53/A2<53 years; B: Adherence Bl Adherent/ B2 Nonadherent; C: Do you deliberately not take your medication?
CI Never/C2 other answer; D: Experienced adverse effects DI No/D2 Yes; E: Generally speaking, when you have got into the habit of doing something, do you stick to it?
El Yes/E2 No; F: To what extent do you feel involved in decisions about your treatment? Fl: Fully/F2: other answer; G: To what extent would you say there is a relationship
of trust between you and your GP? G1: Fully /G2: other answer: H: To what extent would you say there is a relationship of trust between you and your specialist? HI: Fully/
H2: other answer; I: “I take my medication because I'‘m used to taking it.” |1: Fully agree/I2: other answer.
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Physician’s attitude

Patient’s behavior

Feeling involved
in decisions

—) Trust
3 in physician
ol

Patient’s age

* Involving patients in decisions
(shared medical decision)

* Informing patients about medication
and disease (patient education)

* Understanding patients’ problems and
considering patients’ needs (empathy)

——

—)

No nocebo
_ effect
No side effects

Oral, one intake,
low number of tablets

Real implementation
of shared medical decisions

Unintentional
adherence 1

|

Force of Habit

No intentional
4 nonadherence

Nature of the treatment

Figure 2 A novel model of patient adherence in taking medications. According to this model, it is possible to improve medication adherence by promoting the use of the
habit (I, unintentional adherence), by playing on the nature of the treatment (2). Physician attitudes make the patient feel involved in decisions and has trust in the physician
(3). These two factors combat intentional nonadherence (4). Finally, the attitudes of the physician are associated with the presence of a nocebo effect of the drug which also
favors the occurrence of intentional nonadherence (5). The effect of age on trusting the doctor could form a facet of the well-known influence of age on adherence (6).

of habit, and the nature of the treatment. The model
proposes that adherence can be improved not only by
reducing intentional nonadherence but also by promoting
unintentional adherence through habit formation.

Force of habit in promoting

“unintentional adherence”

This new concept is grounded in the relationship between
never deliberately omitting medication and generally stick-
ing to habits (Table 1). In the same vein, patients who fully
agree with the statement “I take my medication because
I am used to taking it” answer “never” to the question “Do
you sometimes deliberately not take your medication?”
(Table 2).

Although more than 90% of the patients report sticking
to habits, it was possible to identify factors strongly asso-
ciated with that behavior (P < 0.0001). They include feel-
ing involved in treatment decisions, feeling informed
about the pathology and the medication, positive attitudes
toward physicians, being 53 and above. The same deter-
minants were found to be associated with the use of habit
in taking medication (Table 2). We speculate that patients
who meet these conditions, have trust in their doctors, and

feel involved in decisions may “take medication with their
eyes closed” and therefore may follow their habits
(Figure 2).

The association of habit strength with more than six
months of treatment for hypertension could be related to
the time it takes for the habit to develop. Previous studies
show that the frequency of unintentional nonadherence
increased during the six months after initiation of
treatment,”> presumably before the formation of habit.
The six months after initiating treatment, therefore, pre-
sents a window for helping patients develop the habit of
taking medication; in other words, what is labeled unin-
tentional adherence in this paper.

Effect of the nature of the treatment

1639 we observed an association

Consistent with other studies,
between poor adherence with taking medications at lunch
and in the evening. Multivariate analysis shows that the need
to give injections is a determinant of poor adherence.
Univariate analysis of the absence of side effects revealed
strong associations with adequate medication and pathology
information and trust in the GP. These data suggest that some

of the side effects of the drugs may be related to a nocebo
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effect. For instance, we observed that male patients reported
side effects less often. This outcome is consistent with the
recently described higher prevalence of nocebo effect of
statin in women.*

Primacy of trust

The declaration of a mere moderate trust in a specialist
was negatively associated with patient adherence in our
multivariate analysis of determinants of adherence. We
observed a strong association between feeling enough
informed on pathology and medication and trust in the
GP and the specialist (P < 0.0001, data not shown). This
finding accords with the finding that encouraging and
answering questions are determinants of trust in GP.*'
These data emphasize this aspect of patient education.**
The multivariate analysis revealed that feeling adequately
informed about medication was an independent determi-
nant of adherence. The multivariate analysis also disclosed
that the feeling that the specialist did not take the patient’s
needs into account was associated with strict adherence.
This outcome could be a spurious observation or an indi-
cation that strictly adherent patients accept that the specia-
list has prescribed a treatment that does not meet their
needs.

The impact of trust on patient adherence is consistent
with data in the literature.***° One study identifies trust as
a modifiable factor for improving adherence.*” Another
that
a physician determines patients’ willingness to accept

shows through multivariate analysis trust in
“one more medication.”*® The medication possession
ratio, a relatively objective marker of adherence, improves
when patients generally or always trust their physicians
and feel involved in decisions.?’

This study highlights that older patients are more often
adherent. This finding is consistent with earlier studies™*’
and could relate to the appeal of immediate rewards that
leads younger subjects to be less adherent with long-term
therapies for chronic diseases.*® We also observed that
older subjects were more likely to trust their general prac-
titioner (P = 0.006 and 0.013, for patients 53—70 and 70
and more, respectively, data not shown). This observation
may reflect the fact that older people are generally more

confident,* especially with their physicians.>

Absence of intentional nonadherence

Table 1 shows determinants associated with the absence of
intentional nonadherence by patients. These patients find
that the medications are beneficial, regard their physicians

positively, feel involved in treatment decisions, stick to
habits, and feel informed about their diseases. Consistent
with the association between intentional nonadherence and
health literacy,”® patients employed as executives gener-
ally can declare reasons for not taking medications (results
not shown, P = 0.022). All of these findings endorse ear-
lier studies. Intentional nonadherence associates negatively
with patients’ anxiety and the feeling that medication is
necessary and positively with concerns about medication®'
and dissatisfaction with treatment, including relations with
medical staff.>

Finally, the MCA shows the proximity of several
domains represented by the lines describing them: 1. age
(A1-A2), general adherence (B1-B2), intentional nonad-
herence (C1-C2), and absence or presence of side effects
(D1-D2); 2. the feeling of being involved in decisions
(F1-F2) and trusting the GP and the specialist (G1-G2,
and H1-H2, respectively); 3. using habit (I1-12) and gen-
eral adherence to habit (E1-E2).

Strengths and limitations of the
study

The main strength of this study is in investigating dispa-
rate research objects simultaneously to show their connec-
tions. Its secondary strength is the use of a panel of
respondents who rarely answer health questionnaires and
not patients participating in health panels, thereby elimi-
nating selection bias. Finally, our method assures that no
data are missing because patients could not skip questions.
That our data are often derived from univariate analyses is
not a limitation. Conventional over-emphasis on multivari-
ate analyses forgets that the two pursue different objec-
tives: the latter seeks the independent nature of criteria,
whereas univariate studies identify them.>

Nonetheless, our study has limitations. Apart from the

adherence questionnaire,’®

our overall questionnaire has
not been validated formally. We did not conduct a pilot
study to verify whether the questions were comprehensible
as the questionnaire items had either been used in other

studies in the literature®”->’

or in the first author’s pub-
lished work.>*>*> Some constructs are based on only one
question, but measures using a single question may be as
valid as multi-item concrete measures.’® Our study was
conducted in a single country, which limits the general-
izability of results by disregarding cultural influences. Like
all studies of this type, ours is based on declarative ele-

ments. However, the fact that its respondents belonged to
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a consumer panel rather than a patient panel and
responded online could limit the well-known social desir-
ability bias.”’ Furthermore, answers to early questions
might influence answers to subsequent questions, render-
ing the connections we draw illusory. However, those
connections may arguably reflect the mental correspon-
dence that patients draw between construals.** It is tempt-
ing to speculate that some of these connections have
a neurobiological basis. Finally, one could ask whether
the questionnaire used in this study is still relevant con-
sidering the possibility of a drastic change in patient atti-
tudes toward adherence to long-term therapies due to the
presence of smart and advanced treatment technologies.
However, adherence is a general issue since Hippocrates,®
which links it to the human nature. The first author
recently published an article on the psychology of deci-
sion-making in glucose monitoring (self-monitoring of
blood glucose, continuous glucose monitoring, pump ther-
apy, and artificial pancreas), demonstrating that the psy-
chological issues related to adherence are exactly the same
as for drugs and include intentionality.>”

Conclusion
Although interventions to improve adherence are often
disappointing, =~ multifactorial  interventions  seem
effective.®® Recently, Peh et al proposed a unified descrip-
tion after analyzing 102 conceptual frameworks that have
been proposed to explain medication adherence/nonadher-
ence. This description takes the form of a five-part “donut”
of all factors that may be considered determinants of
adherence/nonadherence: patient-related factors, medica-
tion-related factors, condition-related factors, health sys-
tem-related factors, and socioeconomic factors.”> The
originality of the model presented in our paper is vested
in its demonstration of the existence of interconnections
between the first three blocks: physician attitudes, patient
characteristics, and nature of the treatment. Our model
shows that it is necessary to avoid “intentional nonadher-
ence” by playing on the nature of the treatment and the
shared medical decision. It is equally essential to help
patients develop “unintentional adherence” based on
habit, a concept proposed in this paper. We also suggest
a link between the attitudes of doctors and the appearance
of the nocebo effect, which can, like real side effects,
cause intentional nonadherence.

The proposed model should offer major implications
for the practice of medicine as it clearly demonstrates the
impact of physicians’ attitudes, both on patient adherence

and on the possibility of using habits, ie, unintentional
adherence. The attitude of doctors, involvement of patients
in decisions (shared decision-making), information on
medications and pathology (patient education), under-
standing patient problems, and considering their needs
(empathy) should increasingly find place in medical
curricula.
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