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Abstract
The global prevalence of diabetes is on the rise. The World Health Organization (WHO)
estimates that diabetes will be the 7th leading cause of death in 2030. People with untreated or
inadequately controlled diabetes are at greater risk of developing complications from SARS-
CoV-2 infection in the COVID-19 pandemic. Adapting to therapy for diabetes is a complex
process. Numerous studies show the importance of many indirect, non-clinical factors in the
treatment of patients with diabetes. It is necessary to develop methods that facilitate the
selection of patients at risk of non-adherence to the disease due to psychological,
organizational and/ or socio-demographic factors, including in the medical tele-counseling
system currently intensively developing in diabetology.
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Introduction
Adaptation to diabetes is defined the same as adaptation to chronic diseases in general. This
term is translated to "active, voluntary, conscious and cooperative involvement of the patient
in a mutually accepted course of activities aimed at bringing therapeutic results" [1]. In other
words, it is "the degree to which the patient's behavior is consistent with the treatment
recommendations" [2]. The patient internalizes the treatment recommendations and displays
an attitude, behavior that is consistent and conducive to the agreed treatment plan (correct,
positive adaptation) or inadequate, unfavorable to the treatment process. This usually applies
to issues such as: proper medication intake, avoidance of stimulants and risky behavior,
proper diet, physical activity, regular check-ups or self-control. It should be remembered that
adaptation to disease is a complex concept. It is conditioned by many factors (socioeconomic,
psychological, related to the specific therapy of a given disease, etc.). Moreover, a patient
may achieve good treatment results in one of the assumed therapeutic conditions, e.g.
concerning adherence to a diet, and may show neglect of another factor, e.g. glycemic self-
control [2].

Adherence in the treatment of diabetes
Patients with diabetes are "guided by" two main goals of therapy - striving to maintain the
carbohydrate balance in the body and avoiding the occurrence, reducing the risk of diabetic
complications. Health behaviors resulting from the recommendations in this disease include:
self-monitoring of glucose levels (blood, urine) and maintenance of glucose levels within the
range considered to be normoglycemia, maintaining an appropriate diet, weight reduction in
obesity, taking oral hypoglycemic drugs, insulin therapy, regular undertaking physical activity
and attending checkups, as well as possible other behaviors related to the development of
diabetic complications (e.g. treatment of lipid disorders, arterial hypertension, caring for the
condition of the oral cavity). These actions vary depending on the type and severity of
diabetes with which the patient is struggling. It should be emphasized that among patients
with chronic diseases, the group of diabetic patients is particularly exposed to problems
related to inadequate adaptation to treatment [3-5]. The specificity of adaptation to diabetes is
particularly influenced by the fact that it is a chronic disease - the process of adaptation to it is
a continuous and long-term phenomenon. It requires comprehensive therapy from the patient -
making various changes, often perceived as limitations or a kind of compulsion, which cover
many spheres of life. Research suggests that patients show a better attitude and motivation
towards pharmacological therapy than towards introducing and continuing changes in their
lifestyle (regular physical activity or adherence to a specific diet) [6, 7]. However, even in the
treatment based on pharmacotherapy, patients often omit the doses of drugs, including as
many as 1/3 of diabetics patients taking drugs without following the pharmacotherapy model
established by the doctor [8]. Proper adaptation to diabetes is often determined by various, not
always "strictly clinical" factors. The literature on the subject describes numerous studies
indicating the existence of a relationship between adaptation to this disease and the following
variables: demographic, social, health care, and psychological.
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Diabetes therapy and socio-demographic and organizational factors
As shown by the data from the research, in terms of factors beyond psychological factors,
certain socio-demographic factors are one of the conditions associated with worse adaptation
to this disease. They include: low socioeconomic status, belonging to an ethnic minority or
low level of education [9]. Lower socioeconomic status is associated with decreased diabetes
knowledge and a decreased likelihood of using preventive health care services, which results
in a higher need for specialized care [10]. Among other things, lower levels of glycemic self-
control among African-American and Mexican-American minorities with type I diabetes in
the United States are observed [11]. The number of people with diabetes (especially type 2) in
Africa is also constantly increasing [12]. Moreover, mortality rates are high because of it.
Contributing to this are: late diagnosis, lack of education, inadequate access to insulin,
antidiabetic drugs and devices supporting self-control of glycaemia, and to medical care.
Moreover, it is worth adding that the following are typical for this geographical region:
tropical diabetes associated with malnutrition, ketosis prone to atypical diabetes [12]. Lower
level of education is indicated as independent factor associated with nonadherence to
recommendations for blood glucose self-monitoring at least daily in patients with type 2
diabetes [13].

Another factor related to adaptation to diabetes is the quality of the patient's healthcare
system. Apart from the obvious issues, such as experience and knowledge of medical
personnel or the possibility of reimbursement of treatment costs, good organization of patient
care in the time perspective is also important. Organizational variables may be conducive to
strengthening the patient's motivation and memory regarding the content related to the therapy,
e.g. in some hospitals in the United States, postcards or direct telephone contact with the
patient in order to remind them not to report for a check-up [2]. Hee-Seung Kim and Jeong-
Ah Oh (2003) [14] conducted an interesting study based on the radomized design with the
control and research group. They showed that nurse telephone intervention can improve
HbA1c, and diet and blood glucose testing adherence in patients with type 2 diabetes mellitus.
The intervention (telephone's calls) was applied to the research group for 12 weeks, and
consisted of continued education and reinforcement of diet, exercise, medication adjustment
recommendations, as well as frequent self-monitoring of blood glucose levels. An effective
solution to monitor the complications of the diabetes may also be telemedicine. Since the
early 1990s to the end of 2019, a lots of telemedicine projects and studies have been
developed in some countries in the field of diabetes and its management [15]. The system of
e-prescriptions and tele-consultations used in many countries, including Poland, which was
successfully introduced before the outbreak of the pandemic, works very well in diabetology,
which made it easier for doctors to care for diabetic patients at the extremely difficult time. In
addition, telemedicine are more convenient form of contact for patients, saving time needed to
travel. According to systematic review by Lee JY, et al. (2018) the use of telemedicine for
retinal screening (teleophthalmology) was not only beneficial but also one of the most cost-
effective interventions for diabetes management [16]. Nowadays, the struggle with diabetes is
of course also facilitated by treatment facilities introduced over the years, including for
example insulin pumps or new generations of insulin preparations characterized by a faster or
longer duration of action, preventing postprandial hypoglycemia and hyperglycemia [17].
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Modern technologies also help - continuous glucose monitoring systems allow not only to
check the glucose level with a mobile phone, but also to send the measurement to the
attending physician.

Diabetes therapy and psychological factors
Despite the significant facilities that developed the treatment of diabetes today and taking into
account a properly established treatment plan, there are patients who do not comply with the
doctors' orders. This tendency is well illustrated by a survey which was conducted in the
United States in the representative sample of 1,480 subjects with type 2 diabetes [18]. Results
showed that: 24% of patients with insulin therapy, 65% treated with orally administered drugs,
and 80% only on diet and recommendations of physical activity have never or no more than
once a month performed at least one blood glucose test per day. Only 39% of patients treated
with insulin measured glucose at least once a day, and only 5% of patients treated with other
treatments [18]. In another study conducted in 2005, in a large sample of 5,104 patients with
type 1 diabetes and 3,827 patients with type 2 diabetes, the following results were obtained-
presenting the number of patients with adequate adaptation to the disease depending on the
type of diabetes they have: 83% and 78% for the use of drugs, 70% and 64% for the daily
glucose measurement, 39% and 37% for compliance with the dietary regimen, 71 and 72% for
regular visits to the doctor and 37% and 35% for physical exercise [19]. In one study
conducted in Poland, patients who assessed themselves as adhering to therapeutic
recommendations did not have „well-balanced” diabetes [20].

The above data make it clear that the treatment of diabetes can, to a large extent, be
inappropriate "through the fault" of the patients themselves. This state of affairs is
significantly influenced by psychological factors related to the treatment of patients with
diabetes. Often in an indirect, but essential way, they determine the positive course of the
therapy process, influencing the patient's attitude towards their disease, motivation for
treatment and health behaviors manifested by the patient. It must not be forgotten that the
treatment of diabetes is primarily based on the active role of the patient. Therefore, the
motivation and attitude shown by the patient himself towards his or her health condition and
the treatment process, as well as taking into account subjective, psychological aspects that
may disturb the therapies are extremely important. Even if ideal conditions for treatment were
created for the patient, they would not bring the expected results, if at the psychological level
the patient manifested various mental and cognitive barriers that are not appropriate for
therapy.

Depression is also a serious threat to the adequate treatment process in diabetes.
Research suggests that co-morbidity of diabetes and depression is often [21]. The relationship
between this disease and worse adaptation to treatment of patients with diabetes has been
confirmed in many studies. Gonzalez J. et al. (2008) reviewed the literature covering data
from 1950-2008 (Medline, PsychInfo) confirming the significance of the above relation [22].
The same conclusion was reached by Egede L. et al. (2010) based on a literature review from
1966-2009 (Medline). Moreover, it confirmed that the occurrence of depression in people
with diabetes correlates with higher mortality and the number of diabetic complications [23].
Lin. E. et al. noted a correlation between struggling with depression and weaker physical
activity, omitting doses of hypoglycemic drugs and inaccurate dietary adherence in a group of
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4,463 patients [24], while Richardson L. in a longitudinal study involving a large group of
11,525 elderly patients showed a correlation between the state of depression and incorrect
results in terms of glycated hemoglobin [25]. In order to assess depression in patients with
diabetes, Kokoszka (2008) developed standard norms in the representative sample for this
population [26]. As a result, the Short Self-Assessment Depression and Anxiety Scale is
recommended as a screening tool in everyday practice with diabetic patients. Apart from
depression, also dealing with psychotic and eating disorders is also dangerous for patients
with diabetes [27-29].

Another factor that worsen adaptation to diabetes mentioned in the literature is a
distorted subjective picture of one's own disease, also referred to as the cognitive
representation of the disease [30]. Studies have confirmed that it is associated with
appropriate or inappropriate adaptation to treatment in patients with type I and type II diabetes
[31-33]. For example: Broadbent E. et al. (2011) among 108 patients with type 2 diabetes and
49 patients with type 1 diabetes, noted a significant correlation between the patient's
perceived personal control over the environment and glycemic control [7]. The stronger the
sense of control manifested by the patients, the better was their glycemic control [7]. On the
other hand, other researchers showed a significant correlation between the beliefs about the
effectiveness of the therapy and the perceived seriousness of the disease, and compliance with
the diet by patients [34, 35].

Diabetes education of patients with diabetes should also take into account the
assessment of the current mental state and motivation, which may be variable. Swanson V., et
al. (2019) in their review discuss how motivation is related to diabetes self-management [36].
Identifying periods of lower adherence and strengthening patients' motivation is important to
maintain optimal treatment outcomes.

Summary
Studies present that patients with diabetes have worse adaptation to medical recommendations
when they include changes in the current lifestyle (e.g. diet), and better when they concern on
taking medications [37]. Not only the type of diabetes -which the patient is affected-
determining the specific factors related to the treatment method, is significant in adherence to
long-term disease. Numerous data indicate the importance of psychological, organizational
and socio-demographic factors in the treatment of diabetes. Their knowledge and assessment
by clinicians is particularly important in the time of the Covid-19 pandemic, when the so-
called the patient-centered approach in medicine faces many difficulties.
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