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Abstract. Empirical studies show that when a medical doctor prescribes a
medicine, only two third of the patients fill the prescription, and of this filling-
prescription group, only half follow the doctor’s instructions when taking the
medicine. In this paper, we show that a general systems approach — namely,
abstracting from the specifics of this situation — helps explain these empirical
observations. We also mention that systems approach can not only explains
this problem, it can also help solve it — i.e., it can help increase the patients’
adherence to the doctors’ recommendations.
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1. Formulation of the Problem

Empirical observation. A recent study [5, 6] shows that among all the patients
who get a prescription from a medical doctor:

� approximately one third of the patients do not fill their prescription at all,
� one third of the patients fill the prescription, but do not exactly follow the
doctor’s instructions about dosage and times, and

� only the remaining one third of the patients does exactly what the doctor
suggested.

Researchers tried to explain this somewhat unexpected observation; see, e.g., [2,
4, 6]. However, all these explanations have been mostly qualitative. So far, to the
best of our knowledge, there has been no convincing quantitative explanation.

What we do in this paper. In this paper, we show that the above empirical
observation can be quantitatively explained if we abstract away from medical and
social details and reformulate this problem on the general systems level.
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2. Our Explanation

Possible reactions to a doctor’s recommendation. When a patient gets some
recommendation from the doctor, the patient does not necessarily believe that
these recommendations are correct — otherwise, he/she would obediently follow
this recommendation. In general, there are three possible options:

� the first option is that the patient is confident that the doctor’s recommen-
dation is correct,

� the second option is that the patient is confident that the doctor’s recom-
mendation is not correct, and

� the third option is that the patient is not sure whether the doctor’s recom-
mendation is correct or not.

How these reactions affect the patient’s behavior. If a patient is confident that
the doctor’s recommendation is correct, then this patient will obediently follow
this recommendation. In particular, this patient will fill the doctor’s prescription
and take the corresponding medicine at the prescribed times and at the prescribed
dosage.

If the patient is confident that the doctor’s recommendation is not correct, this
patient will not even bother to fill the doctor’s prescription.

In the third case, when the patient is not sure whether the doctor’s recommen-
dation is correct, a reasonable idea — unless the patient goes to a second doctor
for a second opinion — is to follow some part of the doctor’s recommendation. In
this case, the patient fills the prescription but follows only part of the doctor’s
instructions about taking this medicine, e.g.:

� takes only half-dose each time or
� takes it only once a day when the doctor recommended to take it twice a
day, etc.

The resulting frequencies with which patients exhibit different reactions to
the doctor’s recommendation. The above analysis shows that, depending on
the patient’s reaction, we will observe exactly the three types of behavior that
the above empirical study observed. Thus, the frequencies with which we observe
three different behaviors are exactly the frequencies with which the patients show
one of the above three reactions to a doctor’s recommendation:

� approximately one third of the patients are confident that the doctor’s rec-
ommendation is correct;

� about one third of the patients are confident that the doctor’s recommenda-
tion is not correct, and

� the remaining one third of the patients are not sure whether the doctor’s
recommendation is correct or not.

Hence, to explain the above empirical observation, we need to explain the frequen-
cies of different patient’s reactions to the doctor’s recommendation.

Frequencies explained. The vast majority of patients are not trained in medicine.
Thus, they have no reasonable way to decide whether they should trust the doctor’s
recommendation or not. As a result, they face the problem of selecting one of
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the three alternatives — i.e., one of the three possible reactions to a doctor’s
recommendation — without having any information that would help them select
one of these three alternatives.

Such a situation of selection under complete uncertainty is well known. A usual
way to solve it — known as Laplace Indeterminacy Principle — is to conclude that
since we have no reason to assign different probabilities to different alternatives,
a reasonable idea is to assign the exact same probability to all these alternatives;
see, e.g., [3] and references therein.

In our case, there are three alternatives, so we assign the exact same probability
𝑝 to each of these three alternatives. Since the probabilities of selecting one of the
alternatives must add up to 1, we thus conclude that 𝑝+𝑝+𝑝 = 1, i.e., that 𝑝 = 1/3.
So, we predict that the patient will select each of three alternative reactions — and
thus, the corresponding behavior — in exactly 1/3 of the cases. This is exactly
what the empirical study observed.

Thus, we have indeed explained the observed frequencies of different medicine
adherence behavior.

Need to go beyond explanations. Explanations are nice, but it is desirable not
just to explain the fact that patients do not follow the doctors’ recommendation, but
to come up with ways to increase their adherence to these recommendations. In
this, systems approach can also help; see, e.g., [1]. Specifically, systems approach
helps in developing tools that help the patients understand the reasoning behind
the doctors’ recommendations and thus, increase the percentage of patients who
follow these recommendations.
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Аннотация. Эмпирические исследования показывают, что когда врач выписывает
лекарство, только две трети пациентов его приобретают, и только половина из
тех, кто его приобретает, следует указаниям врача при приёме лекарства. В этой
статье мы показываем, что общий системный подход, а именно абстрагирование от
специфики этой ситуации, помогает объяснить эти эмпирические наблюдения. Мы
также отмечаем, что системный подход может не только объяснить эту проблему,
но и помочь решить её, т.е. помочь улучшить показатель соблюдения пациентами
рекомендаций врачей.
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