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Abstract: Patient non-adherence is a major contemporary medical issue because of its consequences in terms of frequency, morbidity 
and mortality, and health care costs. This article aims to propose a mechanistic model of adherence based on the tenet that non- 
adherence is the default option, as long-term adherence in chronic diseases requires sustained effort. The real question becomes, how is 
patient adherence possible? By focusing on adherent patients, the paper explains the mental mechanisms of adherence using concepts 
largely drawn from humanities, philosophy of mind, and behavioral economics and presents the findings of empirical studies 
supporting these hypotheses. The analysis first demonstrates the relationship between patient adherence and temporality and the 
influence of character traits. Further, it points out the importance of habit, which allows adherence to become non-intentional, thereby 
sparing patients’ cognitive efforts. Finally, it points out the importance of the quality of the interaction between the person with 
a chronic disease and the health professional. These features explain why adherence is a syndrome (the healthy adherer phenotype), 
separating people into those who are safe and those who are at risk of non-adherence, non-control of diabetes, and complications. The 
concepts presented in this article summarize 20 years of personal clinical and philosophical reflection on patient adherence. They are 
mainly illustrated by examples from diabetes care but can be applied to all chronic diseases. This novel model of adherence has major 
practical and ethical implications, explaining the importance of patient education and shared medical decision-making in chronic 
disease management. 
Keywords: adherence, intentionality, temporality, character traits, habit, trust

Introduction
Although the phenomenon of patient non-adherence is known since Hippocrates,1 it was in 1979 that this problem 
entered the medical literature, initially under the term “non-compliance”, defined as the discrepancy between patients’ 
behavior and medical prescriptions.2 It is a common phenomenon that affects, for example, one-third of people with type 
2 diabetes,3 and it can occur at all three stages of treatment realization: initiation, implementation, and persistence.4 This 
distinction is important because non-adherence is mostly observed in chronic diseases.5 Non-adherence has significant 
consequences such as adverse effects on treatment effectiveness,6 morbidity and mortality,7,8 and health care costs.8–10 In 
2003, the World Health Organization published a report claiming that increasing the effectiveness of interventions to 
improve adherence would have a greater impact on health than any biomedical advance.5 Many models have been 
proposed to describe the causes of non-adherence, and they generally involve the nature of the treatment, the character-
istics of the patient, the organization of the health care system, and the quality of the therapeutic relationship.5,11,12 

Generally, models provide a simplified explanation of a phenomenon, and while most models describe the determinants 
associated with the phenomenon to be described, they fail to address its underlying mental mechanisms.

Hence, this article aims to adopt a novel approach based on an analysis of these mechanisms made possible by the 
analytical philosophy of the mind and behavioral economics. This approach is grounded on the tenet that adherence 
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should be considered as the repeated performance of different actions. This idea13 was published in 2008 in this Journal14 

and 2015 as a book published in the “Philosophy and Medicine” series of Springer, entitled “The Mental Mechanisms of 
Patient Adherence to Long Term Therapies, Mind and Care”.15

In this case, it is inappropriate to speak of “adherent behavior”, as this term is too vague and may result in a failure to 
study the underlying mechanisms. Indeed, a behavior is an observable phenomenon that is statistically associated with 
different determinants. However, there is no guarantee that these determinants have a causal effect on the behavior. On 
the contrary, as we will show later, an action can be defined as an event that is caused by a reason. Considering adherence 
as an action introduces into its analysis a large part of the philosophy of the mind and behavioral economics. Indeed, both 
disciplines provide powerful tools to analyze the mechanisms of human actions by showing how rationality carries the 
seeds of irrationality and how human reasoning can be biased by the use of heuristics and by the effect of emotions. 
Therefore, the method used in the interdisciplinary approach in this article proposes hypotheses based on these two 
disciplines and tests them through empirical studies, the results of which are reported. By adopting such an approach, we 
arrive at a surprising conclusion that could represent a new paradigm. Non-adherence may well be the default option, 
with only some patients managing, with considerable effort, to perform the unnatural action of practicing a treatment 
over the long term. The real question then becomes, how is patient adherence possible? Answering this typically 
philosophical question would have considerable heuristic value in defining ways to improve adherence.

This article will consider the following, in the order given: (1) The philosophical concepts of action, intention, 
volition, sustained effort in a long-term project, resolution, and foresight; (2) the reasons why it is natural not to be 
adherent in the context of chronic disease management simply because it involves by definition a relationship with 
temporality; (3) the influence of cognitive biases and emotions in human decisions; (4) the importance of character traits 
explaining the syndromic nature of adherence and non-adherence; (5) the role of habit, which makes it possible to 
redefine the place of intentionality in adherence; and (6) the importance of the quality of the interaction between the 
person with a chronic disease and the health professional. Finally, we will propose a new typology of people with 
a chronic disease and conclude by showing the practical and ethical implications of such an investigation.

Philosophical Concepts
Action
This discussion begins13 with the recognition that a patient following or not following prescribed treatment is an action. 
In the case of adherence, the action is, for example, taking medicine, refusing a cigarette, walking briskly for 30 min, 
undergoing an examination requested by the doctor, or going to a consultation. Similarly, non-adherence, such as not 
taking a pill, can also be considered an action in some cases,13–15 which explains the concept of intentional non- 
adherence.16

Figure 1 illustrates a functionalist model of the mental mechanisms that lead to action.15 It is important to consider that this 
figure, which can be applied to any human action, is relevant to explain both adherence and non-adherence. Generally 
speaking, to do something, one must have knowledge (ie, know what to do), skills (ie, know how to do it), the desire for 
something to happen, and the belief acting will fulfill that desire. Human actions are also influenced by other types of mental 
states, especially emotions (eg, fear). Emotions can be triggered by the occurrence of an event and, in turn, they can lead to 
a revision of our beliefs and desires, which justifies the arrows of Figure 1: For instance, I am taking a quiet walk in the forest. 
The event is my observation of the presence of a snake, which triggers my fear, which leads me to revise my beliefs (I thought 
I was safe in the forest) and desires (I am no more walking quietly; I am running away).17

Feelings such as pain or pleasure may also be involved. Finally, it is clear that to act, one must have the necessary 
resources. All these factors describe “the reason” for acting. In a seminal essay entitled “Actions, reasons, and causes”, 
contemporary philosopher Donald Davidson showed that they not only explain the action but also cause it (Causal 
Theory of Action).18 An action can thus be seen as an event caused by a reason. Figure 1 points out the direct importance 
of the desire–belief couple, as already described by David Hume,19 and of emotions. Note that the figure provides 
a simplified view of an eminently complex process. Certainly, the legend offers a concrete example of how these different 
mental states are stimulated. However, the simplistic nature of such a representation should not be ignored. For example, 
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the figure does not show second-order desires and beliefs (eg, I desire to desire, I believe that this belief is false) that 
express the essence of reflexivity.

Intention, Volition, Effort, Resolution, and Habit
Philosopher John Searle helped introduce the notion of intention into the philosophical analysis of action. He noted that 
an action is preceded by the formation of an “intention in action” specific to that action (eg, the intention to take the pill 
precedes the action of taking it), which in turn is caused by a “prior intention” (eg, the intention to stay healthy causes the 
formation of the intention to take the pill).20

Immediately before the action is carried out, there is a mental event, which is the formation of a volition that John 
Locke had described as that moment when one puts oneself in the posture to act.21 In contemporary times, philosopher 
Joëlle Proust notes that one is aware of being in a state of volition by the sensation of effort it implies. For a long-term 
project, such as writing a philosophical treatise, where one cannot do things in one go, this state of volition with the effort 
it implies must be brought into play each time one has to carry out the successive actions that enable the project’s 
completion.22 Philosopher Richard Holton has proposed that it is the role of resolutions, which are a special type of 
intention, to enable one to pursue a project.23 We have proposed that the formation of an intention and a resolution are the 
two stages of moving into a state of contemplation and maintenance,24 described in the Trans-Theoretical model of 
Change of Prochaska and DiClemente.25 Another type of solution to avoid giving up on a long-term project and 
remaining in Prochaska’s maintenance stage could be to establish a habit.24,26 The role of habit has been pointed out 
by Triandis in his Theory of Interpersonal Behavior.27

Figure 1 Functionalist model explaining the realization of action. 
Notes: This model can be applied to all our actions, eg, increasing the dose of insulin if blood glucose is high. The desire–belief pair represents the main pro-attitude causing 
this action, playing an instrumental role; eg, the desire to avoid the recurrence of hyperglycemia and the belief that increasing the insulin dose will satisfy this desire. In 
addition, the patient must have knowledge (eg, that insulin lowers blood glucose) and skills (knowing how to decide on the insulin dose). Emotions also influence desires, 
such as fear of weight gain, which may reduce the desire to avoid hyperglycemia. Furthermore, other beliefs may also alter this desire, such as the belief that increasing the 
insulin dose will result in the risk of hypoglycemia. Thus, beliefs, in addition to the instrumental role that makes them the driver of our actions, can perform another role 
associated with emotions. These two types of mental states are triggered by events (for example, the recent occurrence of hypoglycemia). In addition, in this figure, we have 
represented the possible effect of feelings (such as pain and pleasure) and the involvement of exogenous factors as resources necessary for the realization of the action. This 
“physiology of the mind” is described in detail in the cited reference. Reach G. The Mental Mechanisms of Patient Adherence to Long Term Therapies: Mind and Care, 
Foreword by Pascal Engel, Philosophy and Medicine Series, Springer, 2015. This figure was adapted from a figure published in The Mental Mechanisms of Patient Adherence 
to Long-Term Therapies, Mind and Care, by Gérard Reach Springer © 2015, with Springer’s permission for reprint.15
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Weakness of the Will (Akrasia)
Trope and Liberman’s Construal Level Theory proposes that the mind tends to classify concepts into two types: high- 
level, which is abstract and future-oriented, and low-level, which is concrete and immediate-based. For example, if we 
think about reading at a high level, we might consider that it enriches the mind, whereas, at a low level, we might recall 
the book we are currently reading.28 Long-term treatment adherence might in this context be a high-level, abstract, 
future-oriented concept, and non-adherence a low-level, concrete, present-oriented concept.24

People often choose the small, immediate reward even if reason says that it would be better to be patient, thus 
showing irrationality. One instance of irrationality is represented by the phenomenon of the weakness of will, described 
by Aristotle as akrasia. It was analyzed by Donald Davidson in two famous essays entitled “How is weakness of will 
possible?” and “Paradoxes of irrationality”, which proposed that weakness of will is due to a failure to apply a principle 
of rationality, that dictates that when making a choice, one should perform the action, which, all things well considered, 
should lead to the best outcome.29,30

Foresight, Temporal Horizon, and Willpower
On these philosophical grounds, we have proposed that adherence to long-term treatments may require the application of 
a principle of foresight that dictates giving priority to the future.14 However, there is a difficulty with this: Shane Frederick 
asked teenagers and adults aged 20, 30, 40, and 50 to say how similar they would be to their current appearance in 5, 10, 20, 30, 
and 40 years. He showed that the degree of similarity decreases over time and that this decrease was much more rapid in young 
people, especially teenagers.31 This suggests that foresight (being able to picture the person one wishes to protect through 
adherence) may be a difficult task in the long term, especially with diseases such as type 1 diabetes when they occur in 
adolescents. This difficulty of prioritizing the future was perceived by philosopher Derek Parfit:32

My concern for my future may correspond to the degree of connectedness between me now and myself in the future. Since 
connectedness is nearly always weaker over longer periods, I can rationally care less about my further future. 

The capacity for foresight corresponds to what has been described as the temporal horizon, ie, the window of time that an 
individual can perceive and plan for. This period is shorter in people with low incomes,33 which may be consistent with the 
effect of social deprivation on adherence.34 It also corresponds to the concept of consideration of future consequences,35 which 
has an impact on the achievement of healthy behaviors.36 It may to some extent be innate, that is, genetically determined,37 or 
influenced by the social context. It may also represent the capacity for delayed gratification that Walter Mischel showed in his 
marshmallow test in 4-year-old children (managing not to eat a marshmallow for 20 minutes when they have been told that if 
they succeed they will get two) to be related to the ability to accomplish long-term projects,38 although Mischel’s seminal 
article describing the delayed gratification test has recently been the subject of controversy.39,40

More generally, the capacity of foresight may represent a component of will-power, a concept described by Holton in 
an article already cited23 entitled “How is the strength of will possible”, which mirrors Davidson’s article (How is 
weakness of the will possible).29 Holton defines will-power as a general faculty that enables one ‘to abide by all of one’s 
resolutions: resolutions not to drink, not to smoke, to eat well, to exercise, to work hard, not to watch daytime television, 
or whatever.’ Incidentally, people endowed with will-power can therefore be considered adherent concerning all the tasks 
they must perform,14 which explains why adherence is a syndrome within the healthy adherer concept, as will be 
explained later. Will-power is considered by some philosophers and psychologists, like Roy Baumeister, as a muscle that 
can be trained and exhausted. It may therefore not be just a metaphor, and it has even been proposed to be dependent on 
an energy substrate, glucose.41,42

Foresight versus Impulsivity
Temporal horizon, which focuses on the long term and corresponds to this ability of foresight should not be confused 
with a concept that focuses on the short term and defines a patient/impatient character, that is, impulsivity. Long-term 
planning ability and inhibition of impulsivity are part of executive functions. Research on “neuroeconomics”43 has made 
it possible to locate the brain area of these functions in the prefrontal cortex, which gradually takes control of primitive 
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central limbic structures, the area of impulsivity.44–46 This takeover can be considered both from a phylogenetic (the 
appearance of the patience function during evolution)47 and ontogenetic (its development during the transition from 
adolescence to adulthood) point of view.48

As we will see in the next section, impulsive (impatient) people, when faced with an intertemporal choice between 
a small close reward and a large remote reward, choose the small reward.

Patient Non-Adherence as a Default Option Due to Intertemporal Choice
Hyperbolic Value Discounting and Intertemporal Choice
This section explains why it is natural for patient non-adherence to emerge as the default option in chronic disease treatment. 
To begin, consider that an item is valued less if it is not received immediately. It has been shown empirically that value 
discounting is best described by a hyperbolic function, such as V(t) = V(t0)/(1+kt).49 Time discounting can be described by the 
value of k, which is a coefficient of impatience or impulsiveness and varies between individuals. When one has a strong 
preference for the present and is faced with an intertemporal choice between a small, close reward and a large, distant reward, 
the fact that the discounting function is hyperbolic then leads to a preference reversal as one approaches the small reward, 
whose value appears to increase asymptotically, appearing to exceed that of the distant reward.50,51

Sociologist Jon Elster used this phenomenon to propose an alternative explanation for the weakness of will (akrasia). 
Contrary to Davidson, he argues that people display apparent irrationality (ie, preferring a near, small reward to a far, 
large reward) simply because they change their minds because of the preference reversal explained by the hyperbolic 
nature of time discounting.52

There is now a rich literature showing empirically that present preference is higher in smokers,53 people with alcoholism54 

and other addictions,55 people with overweight and obesity,56–58 and in adolescents compared to adults, with patience 
increasing progressively with age, well beyond the age of 25, which may explain the risk of addiction at that age.59

Adherence as an Intertemporal Choice
Long-term treatment adherence should represent an intertemporal choice since the reward for non-adherence is concrete 
and received immediately, whereas the reward for adherence (ie, avoiding disease complications) is abstract and distant. 
However, a first empirical study did not find a relationship between the degree of impulsivity, determined by a fictitious 
monetary choice, on the one hand, and health behaviors, such as flu vaccination, and adherence to antihypertensive or 
cholesterol-lowering medication, on the other hand.60 We were the first to show an association between medication 
adherence, measured with a self-questionnaire, and degree of patience assessed through a simple monetary choice. We 
asked 90 outpatients with type 2 diabetes treated in a prevention center whether they would choose €500 today, €800 in 
four months, or €1500 in one year. Of these options, 47, 4, and 39 patients chose €500, €800, and €1500, respectively. 
Only nine participants were classified as non-adherent to medication based on their responses to the questionnaire. None 
of them gave the most patient response to the fictitious monetary scenario (P = 0.005), and none had an HbA1c level < 
7% (P = 0.011). In addition, multivariate analysis indicated that impatience (not waiting a year) was an independent 
determinant of having an HbA1c level ≥ 7% (RR = 5.1 (1.7–15.4), P = 0.004).61 These preliminary results were 
confirmed in other studies we conducted in different settings with people with diabetes or gout.62–66 One of these studies 
showed that in multivariate analysis, patience with a monetary choice and a long temporal horizon were associated with 
adherence, and that non-adherence and a short time horizon were associated with a high HbA1c level.65

There is now consistent evidence in the literature for an association between preference for the future and adherence 
to treatment for various diseases such as prediabetes,67 type 1 diabetes,68 type 2 diabetes and hypertension,69–72 heart 
failure,73 asthma,74 multiple sclerosis,75 or the initiation of preventive aspirin therapy76 and hormonal therapy in breast 
cancer.77 Consideration of future consequences moderates the effect of emotions on weight gain.78 Finally, there is 
emerging evidence that episodic future thinking, ie, thinking about positive future events when faced with an inter-
temporal choice, reduces delay discounting.79 This may represent an approach to overcome its negative effect on patient 
adherence. However, the value of delay discounting as a marker has been discussed, due to its lack of specificity and 
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sensitivity.80 This may be due to the complexity of the mechanisms of human behavior, which may temper its effect and 
which will be considered below.

Effect of Heuristics and Emotions in Human Decisions: Implications for 
Adherence
Indeed, preference for the present is not the only mental phenomenon that leads to patient non-adherence. The human 
mind is plagued by cognitive biases that are the result of its use of heuristics, ie, short circuits of thought that allow it to 
reason quickly and that have been described in the work of Daniel Kahneman and Amos Tversky.81,82 Furthermore, 
individuals’ decisions are influenced by emotions, both positive and negative (Figure 1). The power of heuristics and 
emotions in human decisions can be seen in a positive light from an evolutionary perspective, since heuristics allow 
people to make quick decisions and since emotions have a formative role in our cognition.83 However, they represent 
a source of bias in our reasoning.

For example, the availability heuristic is used to estimate the frequency of an event by the ease of retrieving its 
occurrence in our memory. However, we tend to overestimate the frequency of rare events.84 Furthermore, we remember 
unfortunate events more easily,85 and we hate to lose more than we like to win, a loss aversion described in Kahneman 
and Tversky’s Prospect Theory.86 These concepts of behavioral economics could influence the occurrence of patient non- 
adherence, in particular by giving more importance to possible side effects than to the benefits of treatment. They could 
contribute to the lack of decision or status quo. This tendency to do nothing is observed more often when the decision is 
difficult, in case of lack of time, when emotions are involved,87 either anticipatory or anticipated. The former are 
immediate and visceral affects, such as fear, anxiety, or dread, which are felt when one has to perform a risky action. 
However, anticipated emotions are not felt immediately but are those that one imagines feeling as a consequence of the 
decision, for example, regret or shame.88

A few years ago, we asked people with type 1 diabetes what insulin dose they would decide to take based on blood 
glucose readings from their treatment records, and we knew which ones they had taken. We observed that in a theoretical 
exercise, they were much more likely to increase their insulin dose than they had done in real life.89 We subsequently 
reinterpreted this observation, which we had simply attributed to fear of hypoglycemia, using the concept of heuristics 
described above (Figure 2).90

Importance of Personality Traits in Adherence, Explaining the Syndromic 
Nature of Adherence and Non-Adherence
The Healthy Adherer Concept
Next, it is important to note the relevance of personality traits in patient adherence. In all randomized clinical trials, in 
which data are available for patients in the placebo group, a strange effect is observed: mortality is lower in patients 
adherent to the placebo compared to their non-adherent counterparts.91 This has led to the healthy adherer concept: 
patients who are adherent to nothing (a placebo) are adherent to everything, eg, have healthy health behaviors, which 
explains their lower mortality. In the context of diabetes, this may contribute to the effect of the combination of healthy 
behaviors on the onset of diabetes and the rate of morbidity and mortality.92

Adherence as a Syndrome
This suggests that adherence is a syndrome. We have shown in a study involving 1875 people with gout that patients who 
were adherent to uricosuric agents were also adherent to dietary recommendations, were more likely to be non-smokers, 
and were more likely to measure their blood uric levels than non-adherent patients.66 Similarly, people with osteoporosis 
who are adherent to bisphosphonates are also more adherent to statins and to undergoing preventive examinations such as 
colonoscopy and mammography.93 The same holds for patients who are adherent to statins.94 This effect may also 
explain the association of non-adherence with smoking and excessive alcohol consumption.95,96

https://doi.org/10.2147/PPA.S419277                                                                                                                                                                                                                                  

DovePress                                                                                                                                               

Patient Preference and Adherence 2023:17 1710

Reach                                                                                                                                                                  Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Character Traits
This syndromic nature of adherence and non-adherence seems to suggest the intervention of character traits, which, for 
philosopher Paul Ricœur, represent the set of distinctive marks that allow a human being to be identified as an individual.97 

We have already mentioned the effect of a patient or impatient character. Another trait that may be involved in being 
adherent or non-adherent is obedience. For instance, we have demonstrated in three independent studies of people with 
diabetes63,64 or gout66 that declaring wearing a seatbelt in the back of a car or being obedient to recommendations in 
general,98 or more specifically to the doctor’s or pharmacist’s recommendations regarding nutrition,99 is associated with 
medication adherence. Interestingly, in our study of people with gout,66 we showed a strong statistical association (P < 
0.001) between being patient (preferring a distant reward in a fictitious monetary choice) and being obedient (reporting 
wearing a seatbelt in the back of a car). This may suggest an association between the brain areas or the genomics that 
support these two traits. Finally, disobedience, which leads to non-adherence, could be an aspect of the psychological 
concept of reactance, defined as refusing to do something because one is asked to do it, which responds to the feeling that 
one’s freedom is threatened.100 The link between reactance and adherence to medication has been noted in the literature.101

We have also observed that a chance locus of control and pessimism are significantly associated with medication non- 
adherence,64 and we also reported an association between non-adherence and depressive tendency, sadness, and pessimism, 
whereas internal locus of control, cautiousness, and non-risk-taking were associated with adherence.64,99 These observations 
are consistent with other data in the literature: for example, a systematic review showed that internal locus of control was 
associated with adherence and that external or chance loci were associated with non-adherence.102 Furthermore, there is a link 
between personality traits and adherence to treatment and consumption of health services.103 A more specific examination of 
the personality characteristics of the Big Five personality inventory (agreeableness, conscientiousness, extraversion, neuroti-
cism, and openness) suggested that neuroticism was negatively associated with medication adherence in older people104 and in 
people with type 2 diabetes,105 whereas agreeableness and conscientiousness were positively related to medication 
adherence.106 Neuroticism was also found to be negatively associated with lifestyle (exercise and diet) in people with type 
2 diabetes,107 while conscientiousness was associated with self-monitoring of blood glucose and medication adherence.108 

Figure 2 Involvement of heuristics and emotions in patient non-adherence. 
Notes: Explanatory model of the tendency to inaction (lack of adjustment of the insulin dose, and more generally hesitation to initiate treatment): role of uncertainty making 
the decision difficult and lack of time, leading to the use of heuristics and thus to an overestimation of the risk of unfortunate events, and implication of emotions and 
aversion to losses. Reprinted from Diabetes Metab, volume 39, Reach G. A psychophysical account of patient non-adherence to medical prescriptions. The case of insulin 
dose adjustment. 50–55, Copyright (2013), with permission from Société Francophone du Diabète, published by Elsevier Masson SAS. All rights reserved.90
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Similar associations between these personality traits and adherence were found in people with asthma.109 In a 2006 meta- 
analysis of 33 studies, extraversion (r = 0.23), neuroticism (r = - 0.11), and conscientiousness (r = 0.20) were identified as 
correlates of physical activity.110 The existence of personality traits reflecting person invariance is not, however, incompatible 
with the possibility of distinct behaviors when people are confronted with different situations.111

Habit and Intentionality in Patient Adherence
A common observation is that it is easier to do something when you are used to it (eg, combing one’s hair in the 
morning). We have seen above that any decision preceded by an intention requires a cognitive effort. This is why habit is 
present in the human mind. According to philosopher Félix Ravaisson in his 1837 thesis, people do not live without habit 
but instead develop habits, choose them, and structure themselves by them.112 In the case of patient adherence, the 
important thing could therefore be to start performing the treatment actions, and to do so long enough for a good habit to 
be formed. Twenty years ago, we proposed that adherence be defined as a “habit of action”.13 One study showed that 
saying that one takes one’s medication correctly or that one carries out one’s daily exercise is correlated with saying that 
one does it more or less automatically.113 Stronger habit was found to be associated with better oral contraceptive 
adherence. Having a fixed time of day to take the pill was associated with habit strength and pill adherence; however, 
having a fixed place to store the pill was associated with habit strength but not with pill adherence.114 A study showed 
that unintentional non-adherence, which is often simply forgetfulness, increases during the first six months of treatment, 
so this period may represent a window for helping the patient to develop “good habits”.115 However, the time taken to 
achieve automaticity in an action such as eating fruit at lunch was found to be variable. It ranged from 18 to 254 d, with 
a median value of 66 days.116

We have shown in three independent studies that saying that one generally sticks to one’s habits is associated with 
medication adherence.64,98,99 Figure 3 shows how the role of habit in adherence can be placed in the framework of the 
relationship between intentionality and adherence. Just as a distinction is made between unintentional and intentional 
non-adherence,16 a distinction can be made between intentional adherence, which requires the formation of an intention, 
and unintentional adherence, which relies on habit.98 The two arrows in the Figure suggest that an episode of 
unintentional non-adherence may lead to intentional non-adherence,117 if the patient observes the absence of untoward 
consequences (arrow 1) and that adherence may initially be intentional to give way to unintentional adherence through 
habit (arrow 2). Moreover, unintentional (habit-related) adherence is characterized by an absence of intention, as if 
patients no longer needed to think about their treatment: in many conditions, people display an apparent lack of 
reflection, and it is only later that they offer a rational explanation for what has happened. This can be interpreted in 
light of Daniel Kahneman’s two systems of thought: system 2 is a reflective system where one thinks whereas system 1 is 
where heuristics act and is a non-cognitive system with habit acting at this level.82 In this case, we can complete our 
interpretation of Figure 2 as follows: when one faces difficult decisions where uncertainty and risks abound, and when 
time is short, heuristics and loss aversion come into play. These are cognitive biases and not cognitive processes (ie, the 
agent does not decide to use heuristics): in Kahneman’s distinction between system 2, reflexive, and system 1, heuristic 
driven, only the former involves “thought”.

Figure 3 Intentionality and adherence. 
Notes: Both non-adherence and adherence can be intentional or non-intentional. An episode of unintentional non-adherence may lead to intentional non-adherence, if the 
patient observes the absence of untoward consequences (arrow 1). Adherence may initially be intentional to give way to unintentional adherence through habit (arrow 2).
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Importance of the Quality of the Care Relationship: The Pivotal Role of 
Trust
Several studies demonstrated the effect of patients’ trust in the doctor on their adherence. Specifically, the percentage of 
non-adherent patients (low drug purchase) is lower when they say they are involved in the treatment decision and have 
a trusting relationship with their doctor.118 Another study showed that hypertensive patients are more likely to accept 
“one more drug” if they trust their doctor.119 It has even been proposed that trust is a “modifiable factor” in non- 
adherence.120 A recent qualitative study in people with type 2 diabetes showed that gaining patients’ trust, effective 
patient-provider communication, patient-centered decision-making, and ensuring continuity of care improve both insulin 
acceptance and adherence.121

We found an association between trust in the physician and adherence in the three studies that looked for it.64,98,99 

One of these studies98 showed that feeling involved in decisions, being sufficiently informed about the medication and 
the disease, and feeling that the doctor understood the patient’s problems and took his/her needs into account was 
positively associated with trust, and trust was in turn associated with the absence of intentional non-adherence and with 
the presence of non-intentional adherence by habit; older patients had more trust in the doctor, which is consistent with 
data in the literature122,123 and may contribute to the positive effect of age on adherence.3

Figure 4 attempts to present the mechanisms that lead to adherence described herein, showing the respective 
implications of the patient’s character traits, physician’s attitude, and social context. These factors are interrelated. For 
example, the age of the patient, which is a determinant of adherence in chronic disease,3 being better in older patients, 
may intervene by decreasing impulsivity, orienting patients toward their future, and increasing trust. As shown in 
Figure 1, the realization of an action requires the presence of adequate resources, which introduce the importance of 
the psychosocial context shown in Figure 4 (which has not been developed in this article). In particular, the level of 
health literacy124 is important and ambiguous; inadequate and adequate literacy was found to be associated with 
unintentional and intentional non-adherence, respectively.125

Who are the Adherent Patients? A New Safe/Unsafe Typology of People 
with Chronic Disease
Using Multiple Correspondence Analysis on the data of 600 people with type 2 diabetes, we recently discovered that they could 
be divided into two groups.99 Those in the first group were in general adherent and never showed intentional non-adherence, they 

Figure 4 Integrated mechanistic model of adherence: how is patient adherence possible?. 
Notes: The model shows that there are two gateways to adherence: promoting both intentional and unintentional adherence. Trust, generated by a positive physician’s 
attitude, plays a central role in linking patient and physician-related determinants. The vertical curved arrow linking intentional and unintentional adherence suggests that in 
the first step, one has to make an effort to be adherent and that this effort can gradually give way to the force of habit.
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had an HbA1c level in target, had no diabetes complications, considered the burden of diabetes and quality of life tolerable, 
reported no adverse effects of treatment, were not bothered by hypoglycemia, reported having received sufficient information 
about the disease and treatment, had a BMI < 30 kg/m2, were not prone to depression, were rather optimistic and naturally 
cheerful, were obedient, had full trust in the doctor, said that they stick to their habits, were older than 61 years, were often in 
a high professional category, and did not think that a support program would be useful to them. Patients of the second group were 
non-adherent and had the opposite characteristics. We proposed to call this new typology “Safe/Unsafe”. “Safe” patients, who 
were adherent, could be those who benefit from the mechanisms described in Figure 4.

Interestingly, and somewhat tragically, patients in the “unsafe” typological category said that they thought they would 
change a lot over the next ten years and that preparing for their future was very important. Not surprisingly, they said that 
a support program would be helpful. However, they were not adherent to taking medication. This suggests that non- 
adherence may well fall within the philosophical paradox of irrationality mentioned above.29,30

Discussion
First, a warning about the validity of the method used and the conclusions that can be drawn from this analysis: the very 
fact that this is a narrative review based on the author’s approach described above may have lead to confirmation bias in 
the selection of the references. This bias is not lost on the author, who welcomes this criticism and asks readers whether 
they possess data that would allow the conclusions of this article to be refuted in a Popperian sense.

Second, the different philosophical concepts in this article often reflect the same thing, described under different names. 
For example, we have discussed the different concepts covered by the principle of foresight and the analogy between the 
involvement of Searle’s intention-in-action and Locke’s volition. Similarly, prior intention may transition to intention-in- 
action within the framework of Kahneman’s slow system 2 whereas recourse to Holton’s willpower or habit is automatic, 
unconscious, and may come under fast system 1. Finally, there is an analogy between the two minds, intuitive and narrative, 
theory, recently being applied to the treatment of type 1 diabetes,126 and Kahneman’s systems 1 and 2.

Third, as shown in Figure 1, human action can be accomplished only if the agent has the necessary resources. This is 
suggestive of the crucial role of the social environment in patients’ ability to be adherent, which this article has only 
touched on, for example, by mentioning the effect of social deprivation or health literacy on adherence and which would 
have required further development. This explains the inclusion of social factors, that is, a favorable social context 
(resources) that includes education and literacy, social support, the absence of social deprivation, and an efficient health 
care system, in the model in Figure 4.

Fourth, one’s response to a hypothetical monetary choice may depend on the state of social deprivation, specifically 
poverty. Our studies have consistently observed an association between social deprivation and an impatient response 
(€500) to a hypothetical monetary choice, but this link does not imply a causal relation. Interestingly, a recent study 
showed that people’s perceptions of their income are more strongly associated with their impulsivity determined by 
a fictitious monetary choice as opposed to their real income.127

Fifth, regarding our observation of insulin dose adjustments, Figure 2 proposes an explanation using heuristics. 
However, another interpretation is possible: in the real exercise, the patients were in a hot state and acted under the 
impulse of their Kahneman system 1 whereas in the theoretical exercise, they took time to reflect within the framework 
of their system 2 thinking.

Finally, the model in Figure 1 represents a functionalist model of action but does not identify where it all happens in 
the brain. In a famous experiment, Benjamin Libet showed that the mental states described in this figure, which reflect 
the formation of an intention, occur after changes in brain function have been detected.128 Thus, these mental states may 
represent nothing but an epiphenomenon. Jaegwon Kim demonstrated that everything happens at the neuronal level and 
that mental states have no causal effect.129 A full discussion would be outside the scope of this article; indeed we arrive 
here at a philosophical question, perhaps the most difficult there is: do we have a mind or just a brain?

Conclusion
This article attempts to describe how patient adherence is possible. Given the limits of human rationality, this reflection 
leads us to propose an important role for the involvement of a principle of foresight that gives priority to the future 
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which, as we have seen, has many representations in philosophical and psychological literature. In a more profound 
philosophical way, it could be analogous to the Spinozian concept of conatus (everything, in so far as it is in itself, 
endeavors to persist in its own being)130 and the Freudian concept of eros (this life drive which seeks to force together 
and hold together the portions of living substance.)131

The conception of adherence presented in this article concerns not only medication taking but also the use of modern 
tools in type 1 diabetes.132 We suggest that it may be relevant to all chronic diseases. By showing the importance of 
a doctor’s attitude, involving the patient in the decision, taking an interest in the patient’s problems and needs, and giving 
information about treatment and diseases, it gives full weight to patient education and the concepts of shared decision- 
making and patient-centered medicine, the importance of which is recognized in diabetes care133 and should be applied to 
all chronic diseases.134 In a recent study, we investigated the impact of the importance placed on medication by older 
adult patients who take between 5 and 10 different medicines (polypharmacy). A high intentional non-adherence score 
was negatively associated with high medication importance (P = 0.003). In addition, the importance that a patient assigns 
to medication was positively associated with their habitual treatment taking (P = 0.03). This suggests the need to explain 
the importance of medicine as an important aspect of patient education.135

There is also an implication for daily practice; by insisting that non-adherence in chronic diseases is the default 
option, it should encourage caregivers to avoid blaming non-adherent and to praise adherent patients for their efforts; that 
is, to show empathy and understanding in both cases. Furthermore, considering the patient as a person (incidentally, one 
no longer says “diabetic patients” but “people with diabetes” in scientific papers) has also an ethical implication,136 the 
recognition of the patient’s right to autonomy and refusal of treatment, which would be incorrect to describe as non- 
adherence: by recognizing the existence of intentional non-adherence, they show that the desire to improve adherence is 
not self-evident and must be critically evaluated for each individual patient.

Finally, for a physician, the act of prescribing treatment also represents an action that has the same mechanisms as those 
that lead patients to engage in the treatment, described in Figure 1. We proposed that physicians’ clinical inertia137 has the 
same logical structure as patients’ non-adherence.138 For instance, we suggested that both phenomena be described as clinical 
myopia due to a preference for the present.139 In this article, we showed that the doctor–patient relationship is key to the issue 
of adherence. Therefore, we posit that a sane doctor–patient relationship that leads to shared decision-making may also be 
a way to avoid physicians’ clinical inertia. This final reunion between patients’ non-adherence and physicians’ clinical inertia 
is not out of place and rather suggests that the caregiver be also considered as a person, that is, a being endowed with imperfect 
rationality. This extends the concept of patient-centered medicine to a more general person-centered medicine that involves 
both physician and patient. The considerations developed herein may well lead to a paradigm shift in medicine, to be 
introduced in medical education.140,141
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