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1. Introduction

Thanks to the rise of evidence-based medicine, there have been dramatic developments in
the field of diabetology in the last twenty years. There have been major developments in the
field of antidiabetic products, modern insulins have been introduced and insulin delivery
devices became much more sophisticated. In addition, the emergence of non-insulin
subcutaneous preparations and the expansion of blood glucose monitoring devices are a
milestone in the field of diabetes management (Winkler & Barkai, 2013). Nevertheless, in the
case of diabetes, knowing the options for preventing metabolic control complications and
slowing down the progression of these complications and taking the pathophysiological basis
of the disease into consideration often cannot provide clearly positive, risk-free patient care,
despite the best medical knowledge, technology and care (Jermendy, 2013; White, 2014). This
can be explained mainly by the complexity of the chronic disease involving the whole body and
the specificity of individual responsibility and self-management which are essential for the

management of the disease (Karadi et al., 2020).

It is well known that there can be basically two main reasons behind cases where the
management of Type 2 Diabetes Mellitus (T2DM) is ineffective and an optimal metabolic status
cannot be maintained in the long term: one is due to the healthcare system (e.g.: inaccurate
estimation of patients’ situation/condition, lack of education, etc.), the other is due to inadequate
self-management of the person with diabetes, often associated with a low level of adherence
(Winkler, Hosszufalusi & Baranyi, 2015). The increasingly intensive and complex treatment
regimes and the pressure on the health care system all require that diabetes patients possess
adequate knowledge, psychological resources and self-management skills. Well informed and
knowledgeable patients are able to participate as active decision-makers on health issues
concerning them. However, scientific evidence suggests that nearly 48% of people with
diabetes do not have the optimal metabolic levels needed to manage their diabetes (Ferguson et
al., 2015; Garcia-Pérez et al., 2013).

To find out what causes weak adherence, what factors influence, help and hinder patients’
adherence to therapy and proper disease-management, an isolated examination of certain
aspects or phenomena is not enough. In the current dissertation the question arises as to what
extent successful treatment can be determined by the patient’s health literacy (HL),
competencies and at what point psychological and behavioral factors take over and can

influence the therapeutic cooperation of diabetes patients and their successful adherence to



complex treatment. Therefore, exploring the above mentioned aspects and questions, inspecting

this complex phenomenon through the patient lens was the main focus of our research.

1.1. Theoretical background

1.1.1. Type 2 diabetes mellitus as a chronic disease, its prevalence and treatment

T2DM is a complex metabolic disease, characterised by relative insulin deficiency caused
by inadequate function of pancreatic B-cell and insulin resistance in target organs (Chatterjee et
al., 2017). In addition, diabetes mellitus (DM) consequently affects lipid and protein
metabolism of patients (Karadi et al., 2020). The disease is frequently undiagnosed for many
years because hyperglycemia develops gradually and often DM symptoms caused by high blood
glucose levels do not appear for a long time (Kong et al., 2016). Nevertheless, T2DM increases
the risk of developing macrovascular and microvascular complications. Microvascular
complications include retinopathy, nephropathy, and neuropathy, while macrovascular
complications affect the large blood vessels and include strokes and cardiovascular diseases
(Karadi et al., 2020; Rawlings et al., 2014).

According to International Diabetes Federation (IDF), there are currently 463 million people
in the world who are suffering from some form of DM, and this number is projected to rise to
700 million by 2045. It is also important to note that T2DM accounts for approximately 90%
of all diagnosed cases of diabetes (Goldenberg et al., 2021; Vandenbosch et al., 2018). Globally
more than 1 million deaths per year are attributed to DM, and it is the ninth leading cause of
mortality (Khan et al., 2020). According to VASCUNET collaboration which is a clinical and
administrative vascular registry, the number of amputations performed per 100,000 population
varied considerably between countries, being the highest in Hungary and lowest in New
Zealand (Behrendt et al., 2018). The Hungarian Central Statistical Office (HCSO) stated that
48% of the Hungarian population reported some form of chronic illness, while 77% of them are
aged 65 and older. It is also concerning that more than 80% of health care budget is spent on
chronic diseases (Rivera et al., 2018). In Hungary the prevalence of DM is 8.8% and 55.5% of
Hungarians are reported to be obese or overweight, which is considered as a risk factor in the
onset of DM (Bacsné Baba et al., 2020).

It is important to note that the exponential increase of the disease is also explained by the
development of medical technology, changes in diagnostic criteria, the prevalence of screening

tests, so it is not only due to a sedentary lifestyle, unhealthy eating habits, and the phenomenon



of an aging society (Thibault et al., 2016; Zheng et al., 2018). Additionally, it has been stated
that T2DM negatively affects patients’ quality of life as well as life expectancy (Chew et al.,
2017; Faselis et al., 2020; Trikkalinou et al., 2017) and it often puts serious economic burden

on the society and its health care systems (Karl et al., 2020).

From the point of view of diabetes treatment, it can be stated that in order to regulate long-
term metabolism parameters, it is not enough to follow and accept the treatment instructions
advised by a physician, but it is also necessary to constantly monitor and keep blood glucose
values within the appropriate targets (Marin-Pefialver et al., 2016). During the medical nutrition
therapy individuals diagnosed with T2DM should pay attention to creating a proper diet plan,
their exact energy requirements, as well as the frequency of meals. At the same time, it is
important to incorporate regular and properly planned and performed physical activity into their
lifestyle, which has to be customised and adapted the patient’s endurance capacity, health status,
age and other comorbidities (Karédi et al., 2020; Winkler, 2012). We must also emphasise that
T2DM requires the target values of treatment to be customised for each individual. These
should be determined and monitored by the physician and the patient in the form of a treatment
target range (glycated hemoglobin A1C 6.0-8.0%) (Karadi et al., 2020). According to one study
only 44-56% of T2DM patients have an acceptable hemoglobin A1C (HbAlc) level (7%)
measured in primary care (Beneby et al., 2015). The basis of individualised therapy relies on
the fact that these treatment guidelines should not only be formulated in theory, but patients
have to be able to adapt to them in practice and integrate them into their daily routine. For this,

an appropriate level of patient cooperation, also known as adherent behavior, is essential.

1.1.2. Determination of medication adherence

Initially, the research on patient cooperation paid little attention to patients’ perspectives and
focused mainly on the indicators of compliance with the prescribed medical recommendations.
However, patients’ views have become increasingly important over time in the choice of
treatments and disease management on a daily basis. In addition, the term ‘compliance’ has
been increasingly replaced by the term adherence, which no longer sees the patient as a passive
participant but as an active partner in the doctor-patient relationship and in the therapeutic
process (Aronson, 2007; Vrijens et al., 2012). In 1997, the American Heart Association
described adherence as a behavioral process, which is influenced mainly by the patient’s
environment, including the health care system. They also pointed out that the key factors for

adherence include the patient’s individual level of knowledge, motivation, skills and



psychological resources. In 2005, the intentional and unconscious aspects and factors of
medication adherence were recognised, and four years later, in 2009, the term medication
adherence was added to the Medical Subject Heading (MeSH) dictionary. Nowadays, the most
cited definition of compliance comes from a 1976 study by Sackett and Haynes, which was
later replaced by the World Health Organization’s (WHO) definition of adherence (Vrijens et
al., 2012). According to this latter definition, adherence is ‘the extent to which a person’s
behavior — taking medication, following a diet, and/or executing lifestyle changes —

corresponds with agreed recommendations from a health care provider’ (WHO, 2003, p.3.).

In the study of adherence it is still not clear enough how researchers approach the

phenomenon:

— Are they taking into account the extent to which patients seek help from the health care
system?

— Are they considering whether the patient takes the medicines and prescriptions prescribed
by their doctor?

— Or are they examining the behavior itself, whereby the person deviates from the
instructions previously given to them by their doctor related to taking their medication?
(Vrijens et al., 2012).

1.1.3. Importance of adherent behavior in Type 2 Diabetes Mellitus

Adherent behavior plays a central role in T2DM in terms of the development of the disease,
the appearance of complications, and the aggravation of the disease. Earlier studies related to
diabetes therapy adherence focused on patients’ medication compliance (Hou et al., 2021;
Khunti et al., 2017; L.-K. Lin et al., 2017; McGovern et al., 2018) probably because it is much
more easier to monitor and quantify the results compared with other adherence types (Lam &
Fresco, 2015; Rickles, 2008). Although taking medication regularly is unquestionably an
important part of T2DM treatment, it is important to emphasize that neither medication nor
insulin therapy alone can result in desired metabolic enhancement effect if the therapy is not
supplemented by proper lifestyle management (medical nutrition therapy and physical exercise)
and with adherent behavior related to regular blood glucose monitoring (Krzeminska et al.,
2020). In addition, these individuals must concurrently keep their body weight at an optimal
level and be able to change their previous unhealthy lifestyle (McSharry et al., 2020;

Schlesinger et al., 2020). All these requirements are made more difficult by the fact that lifestyle



factors are strongly related to each other (Schlesinger et al., 2020) and more than 95% of
diabetes care is done by the patients themselves (Lin & Wang, 2013; Snoek & Skinner, 2000).

Some researchers emphasize that non-adherence in T2DM patients can be attributed to the
traditional approach to diabetes care. In other words, it means that a physician-directed,
compliance-oriented approach to care itself promotes non-adherence (Funnell & Anderson,
2000). Due to the fact that diabetes treatment requires not only medical therapy, but also
rigorous self-management, in most cases health care professionals and DM patients do not
‘speak the same language’ (Bruno et al., 2019; Shirazian et al., 2016). On the one hand,
approximately half of patients’ concerns are not discussed during visits, and nearly 50% of
consultations between physicians and their patients do not focus on the same points of the
therapy. More precisely, it means that professionals are trying to emphasize acceptable blood
glucose levels while the primary goals of the patients are finding ways to accept and live with
the disease (Bruno et al., 2019; Funnell & Anderson, 2000).

In Hungary one of the important studies which measured diabetes adherence was carried out
by Hanko et al. (2007). The questionnaire study measured medication and lifestyle adherence
among Hungarian DM patients and they found that nutrition therapy was followed by 76.8% of
patients, physical activity by 33.8%, adherence to blood glucose monitoring by 81%, while
adherence to medication by 52.1% (Hankad et al., 2007). Furthermore, in a survey conducted by
the National Association of Diabetes Patients (Cukorbeteg Egyestiletek Orszagos Szovetsége —
CEOSZ) and Szinapszis Market Research and Consulting (2018) in which 1800 individuals
diagnosed with diabetes were included, it was found that 80% of Hungarian DM patients fully
follow the physcian’s instructions for oral antidiabetics and insulin dosing, while complex

lifestyle therapy is followed by only 35% of these persons (Flizesi & Rosta, 2019).

A research on adherence to insulin dosing among diabetes patients analysed U.S., Japanese
and German databases, and it found that 18-26% of patients discontinue insulin treatment within
one year, while an additonal 15-62% of them fails to administer the prescribed dose of insulin
at least once within a year (Polonsky et al., 2017). Previous researches also show that every
third person diagnosed with T2DM does not comply with medical instructions for medication,
a half of them have an unhealthy diet and two-thirds of these patients live an inactive lifestyle
(low physical activity) (Mogre et al., 2019; Sal et al., 2018; Schlesinger et al., 2020). According
to a survey that sampled patients from Poland, the Czech Republic and Slovakia, factors
associated with adapting to medical nutrition therapy and changes in eating habits induce a

deterioration in quality of life (Krzeminska, Bak, et al., 2020). The latter is also supported by



the results of the Hungarostudy Health Panel survey (2013), which emphasises that the quality
of life indicators of DM patients are worse than those of the average population (Sal et al.,
2013).

It is important to highlight that adherence to regular blood glucose monitoring is also
increasingly challenging for DM patients. Primarily because it limits the patient’s lifestyle, their
meal times, and it also shows a strong correlation with adherence to nutrition and exercise
therapies. On the other hand, inadequate blood glucose control may increase the frequency of
hyper- and hypoglycemic conditions, as well as the possibility of late diabetes complications
(Janapala et al., 2019.; Rubin, 2005; Sun & Lian, 2016). However, in Hungary instructions
related to daily blood glucose monitoring is followed by only half of DM patients (CEOSZ,
2018). At the same time, the degree of adherent behavior related to blood glucose monitoring
among various adherences is not sufficient in itself to successfully treat the disease because the
control of blood sugar levels is affected by the duration of diabetes, the state of beta-cells, the
presence of comorbidities and the age of the person (Garcia-Perez et al., 2013; Nowakowska et
al., 2019).

1.1.4. Self-management types of DM patients in light of their adherent behavior

It has been stated that the nature of diabetes care is dynamic (Delamater, 2006), therefore,
patients’ self-management, the success of self-care in evaluating the process and adaptation to
therapy is essential (Barnard et al., 2014; Boels et al., 2019). ‘Self-management is defined as
the ability of patients to adopt and maintain certain health promoting behaviors’ (Shirazian et
al., 2016, p.19). Basically, self-management comprises three different sets of activities: one of
them is medical management, (e.g. taking medication and adhering to nutrition therapy); the
second one is behavioral management, (e.g. adopting new behaviors in the context of a chronic
disease); and the third one is emotional management, (e.g. being able to cope with the negative
feelings associated with chronic disease) (van Smoorenburg et al., 2019). Self-management is
successful when T2DM patients themselves are able to control all these aspects. This is why
self-management support must be developed from the perspective of patients, rather than health
professionals and healthcare providers (van Smoorenburg et al., 2019). In other words, diabetes
self-management is the main strategy for controlling DM, and patients’ activation levels
significantly improve it (Hosseinzadeh et al., 2021). Inadequate self-care behaviors put patients

into a passive, vulnerable position during diabetes care, and they will be forced to endure



fluctuations of their metabolism; their quality of life will decline, life prospects will deteriorate

and diabetes complications are more likely to develop (Hosseinzadeh et al., 2021).

Rivera et al. (2018) state that one of the reasons why self-care varies among T2DM patients
is that these persons conceptualize their disease, its treatment and its significance very
differently (Rivera et al., 2018). Fazio et al. (2019) examined types of successes experienced
by T2DM individuals who participated in a randomized control trial. The findings of the study
highlighted that patients experienced success in many ways such as changes in health behaviors,
mindset or awareness, engagement with resources, physical or emotional health, and health
indicators. Furthermore, they concluded that health technology paired with nurse coaching can
help patients to achieve better results in diabetes management (Fazio et al., 2019). Vég et al.
(2006) used three open-ended questions about self-perceived role in diabetes management and
they identified three categories of self-management profiles: Disease Manager, Compliant and
Disheartened. Moreover, they related these profiles with glycemic control of patients (Vég et
al., 2006). In the DIABASIS study which measured T2DM patients’ self-management,
researchers identified five distinct patient types: ‘committed’ (25%); ‘carefree’ (23%); ‘bitter’
(19%); ‘disheartened’ (19%); and ‘overwhelmed’ (15%). According to this study, the most
evident differences between categories were patients’ commitment to lifestyle changes,
especially exercise, and their support needs for diabetes management. During the exploratory
multivariate analytical method of canonical typology it was concluded that the most
problematic patients were the ‘bitter’ and ‘overwhelmed’ patient groups. Moreover, the study
found that ‘disheartened’ and ‘overwhelmed’ patients are more overweight, while ‘bitter’ and
‘overwhelmed’ patients are more frequently treated with insulin. In addition, ‘overwhelmed’
patients appear to have feelings of depression more frequently and are overall less satisfied with
their treatment. The only deficiency of the study was that only 19% of the sample consisted of
insulin-treated patients and its results were based on a self-questionnaire survey study (Mosnier-
Pudar et al., 2010). It could be stated that national surveys based on representative samples,
studies using standardized scales and questionnaires cannot explore T2DM patients practices
in depth. However, still few qualitative studies measure the complex T2DM management
practices (Weller et al., 2017). Therefore, it is becoming evident that patient adherence can be
described as a dynamic, constantly changing process influenced by a combined effect of several
factors (WHO, 2003). As in the present dissertation we are making an attempt to understand

and explore the complexity of treatment adherence through the lens of the patients, the effect



of a non-clinical factor, namely health literacy (HL), should not be ignored either since it is

important not only in prevention but also in treatment of the disease.

1.1.5. Health literacy and diabetes-specific numeracy skills in the therapeutic
effectiveness of insulin-treated T2DM patients

Based on the definition of the Institute of Medicine, HL is ‘the degree to which individuals
have the capacity to obtain, process, and understand basic health information and services
needed to make appropriate health decisions’ (Ratzan and Parker, 2000, p.6). Another
definition of HL is adopted by the WHO, which describes HL as cognitive and social skills
which are needed for patients to gain access, understand, and use information and services to
make decisions about their health (Nutbeam, 2015). In the literature, two types of HL can be
identified: one is connected to individuals’ performance and it is called performance-based HL,
while the other one is self-assessed HL (van der Heide et al., 2016). Martensson and Hensing
emphasise the point that HL shows fluctuation from situation to situation and many times
depends on the environmental context (Serensen & Pleasant, 2017). Because of this,
professionals often devide HL into three different dimensions: functional, communicative and
critical health literacy (Wangdahl & Martensson, 2015). One of the most widely studied
dimensions is functional health literacy (FHL), which is connected to the communicative and
critical HL dimensions and focuses on basic functional skills (reading comprehension, writing
skills and numeracy) in addition to knowledge about disease and maintaining or improving
health (Heijmans et al., 2015).

Besides basic reading and comprehension, numeracy skills are also essential. Numeracy can
be defined as the ability to understand and use numbers in daily life’ (Rothman et al., 2008, p.
584). In addition to reading skills, numeracy skills are required in many health-related tasks,
such as understanding food labels, measuring medications, interpreting blood parameters,
understanding health risks and symptoms (Bailey et al., 2014; K. Cavanaugh et al., 2009;
Rothman et al., 2008). More precisely, in the context of healthcare, numeracy includes not only
the ability to interpret risk, but also the ability to estimate time and measure, logical thinking
and multistep math skills needed to solve problems and make appropriate health-related
decisions (K. Cavanaugh et al., 2008). Golbeck et al. (2005) emphasized that numeracy may be
operationalized in four functional categories: basic (identifying numbers), computational (e.g.
determining net carbohydrates based on information on a nutritional label), analytical (including

inference, estimation, proportions), and statistical (e.g. probability, risk) (Golbeck et al., 2005).



In addition, Huizinga et al. (2008) also emphasize that a higher numeracy level among DM

patients helps understand medical graphic representations (Huizinga et al., 2008).

According to previous studies, inadequate HL is common among DM patients (Abdullah et
al., 2019; Lavin-Tompkins, 2020; Osborn et al., 2010; Papp-Zipernovszky et al., 2016), which
is a cause for concern, as it is a disease that requires adequate disease knowledge and skills. It
has been also stated that limited HL shows significant association with age, education level,
worse self-reported health, poorer health outcomes and shorter life expectancy (Lavin-
Tompkins, 2020; Poureslami et al., 2017; Vogt et al., 2018). At present in most countries across
the world educational information about diabetes treatment and healing is distribued to patients
on paper. Lifestyle therapy and disease treatment related recommendations by the physicians
are also handed out to patients on paper due to the overload of healthcare systems. This means
that diabetes patients are able to interpret and follow disease related medical recommendations
only if they understand what they read, i.e. they have the right FHL that comprises reading,
comprehension and numeracy skills. Thereby it can be asserted that studying and understanding
FHL has become a major topic in DM research (Al Sayah et al., 2013) since patients’ limited
HL presents significant risks to prevention and treatment (Chew et al., 2008). Taking into
account that HL researches among chronic patients, including T2DM patients who are treated
with insulin, are less common in Central and Eastern Europe countries, including Hungary, the

study of the phenomenon becomes justified (Baccolini et al., 2021; Heijmans et al., 2014).

In order to interpret and evaluate the importance of HL in terms of its therapeutic
effectiveness, it is essential to understand the role of FHL and numeracy skills in self-
management of diabetes. Al Sayah et al. (2013) compiled areas within diabetes self-

management where basic FHL and numeracy skills are essential:

- patients have to be able to read and understand medication labels, information on
medication bottles, insulin bottles and pens, and apply this information in taking
medication and/or insulin, and be able to properly interpret blood glucose values;

- these individuals have to read diabetes education materials and apply described
instructions in their daily life activities;

- T2DM patients must understand how to follow nutrition therapy, why physical activity
is an important element of diabetes therapy, and why frequent self-monitoring of blood
glucose level is indespensable;

- these individuals have to be able to complete medical forms, glucose monitoring logs,

and dietary logs;
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- they have to communicate with health care providers, be able to explain their health
concerns, ask adequate questions, and obtain needed information;

- as they have to undergo several types of medical examinations during diabetes
management, they have to know how to successfully navigate through different health

care systems, and make appropriate health-related decisions (Al Sayah et al., 2013)

All in all, it can be stated that self-management of T2DM requires advanced FHL and
numeracy skills (Al Sayah et al., 2013; R. O. White et al., 2010; Yamashita & Kart, 2011). DM
patients with limited skills in reading, comprehension, oral communication and in diabetes-
specific numeracy will not be able to participate adequately in traditional health education, and
they will also have less developed skills to act upon instructions they get from health-care
providers (Nutbeam, 2015). According to previous research, only 50% of patients with
inadequate FHL and numeracy skills recognise common symptoms of hypoglycemia and only
38% correctly respond to the need to eat when experiencing the symptoms (K. Cavanaugh et
al., 2009). HL and numeracy skills are associated with numerous health outcomes, impact
health status and health-related behaviors (Connor et al., 2013). FHL as a nonclinical factor is
also associated with increased risk of diabetes complications (Bailey et al., 2014) and risk of
hypoglycemia (Sarkar et al., 2010). It has also been observed that lower levels of FHL among
patients may cause difficulties in naming their medications and describing their indications.
Additionally, inadequate FHL levels independently associate with poor understanding of the
disease (Schillinger et al., 2003), with lower self-rated health and with a range of poor health
outcomes (Berkman et al., 2011; Nutbeam, 2000; Sgrensen & Brand, 2014). Despite the fact
that FHL not only influences but also affects patients’ ability to function in a health care system
(Kickbusch, 2001), this skillset could also help patients to cope with the consequences of a
chronic illness, and increase their confidence during medical consultations (Heijmans et al.,
2015).

Diabetes-specific numeracy skills impact patients’ health behavior (K. Cavanaugh et al.,
2008), associate with a higher HbAlc levels in T2DM patients (Juul et al., 2018), negatively
affect adherence to recommendations, and also cause more complications (Speros, 2005; Wang
et al.,, 2019). Individuals with significantly better mathematic skills are able to apply this
knowledge to diabetes and they are more likely to have greater confidence in performing self-
care tasks (K. Cavanaugh et al., 2009). Based on other research findings, lower levels of FHL

were not necessarily associated with worse HbA1c levels (Kim et al., 2004; Morris et al., 2006),



11

nevertheless, it has been found that they correlated with the presence of more diabetes
complications (Ishikawa et al., 2008; VVandenbosch et al., 2018).

One of the main barriers according to identifying patients’ poor HL is that health care
professionals often overestimate their patients’ skills, due to persons’ compensatory behavior.
More precisely, these individuals often do not diclose their troubles, doubts about treatment or
health information given by health care providers because they may feel shame and
embarrassment due to their poor skills (Al Sayah et al., 2013; Andrus & Roth, 2002; Chew et
al., 2008), and because of that most of these patients will not be able to adhere to various
treatment regimens (Miller, 2016). It is important to keep in mind that FHL and diabetes-
specific numeracy skills are critical components of diabetes self-management; however, these
are not the only variables which influence patients’ self-care skills. Both theoretical and
empirical studies confirm that a person’s level of self-efficacy, attitudes, motivation, degree of
severity of illness, and social factors too impact self-management behavior (van der Heide et
al., 2014). Moreover, Miller (2016) suggests that adherent behavior is based on the patient’s
ability to understand and organise health information, as well as on motivation to take care of
their own health (Miller, 2016). However, it is important to mention that the connection
between HL and diabetes self-management is not straightforward and depends on the type of
self-management behavior followed by patients (Fransen et al., 2012; von Wagner et al., 2009).
This is especially true for diabetes patients with poor FHL because these chronic patients must
adhere to complex treatment regimens, manage visits to multiple clinicians, monitor themselves
for changes in health status and initiate positive health behaviors (Schillinger et al., 2003). All
in all, adequate FHL could enhance understanding and awareness about chronic disease and

help facilitate patients’ engagement in diabetes self-management (Poureslami et al., 2017).

1.1.6. Psychological aspects which could influencing diabetes self-management

activities

The treatment of insulin dependent DM can create the experience of being in a ‘constant
present’ as patients are required to self-monitor themselves and maintain their condition. The
feeling of a never-ending present is infused with a number of fears and doubts related to their
future and plans (for example: concerns about the course of the disease and the appearance of
late complications). Therefore professionals need to recognise that even with advanced,
innovative and effective diabetes technologies, a wide range of insulin preparations, excellent

oral antidiabetic drugs and besides top medical expertise, the therapy of T2DM patients requires
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a holistic approach that takes into account patients’ ability to adapt, their mental and material

opportunities, and their motivational pillars.

Nowadays, diabetes care rather focuses on biomedical aspects of patients’ care and pays
little attention to the psychological and social impacts of DM (Litterbach et al., 2020). To be a
committed and cooperative patient is not easy at all. One of the main reasons is that there are
multiple biological, psychological, social, behavioral and cultural factors that play a role in the
development and progression of DM (Caballero, 2018; Dirik & Gocek-Yorulmaz, 2018; Hill-
Briggs, 2003). Another reason is that patients’ self-management activities are complex and they
are embedded in their unique life situatitons (Hill-Briggs, 2003; Minet et al., 2011). Clinical
practice therefore needs to address the challenge of putting patients’ inviduality first and
understanding their behavior and system of subjective experiences through an individual’s
personal history and context (Graffigna et al., 2014; Young-Hyman et al., 2016). Hendrieckx
et al. (2020) emphasises that a truly patient-centred care and shared decision-making can result
in greater treatment satisfaction among patients with DM (Hendrieckx et al., 2020). With this
type of approach, we get the opportunity to understand why, despite appropriate health care and
educational programmes for patients, absorbing information remains selective among patients.
A possible explanation can be related to the fact that we usually store information which is in
line with our disposition and attitudes. If we consider this as truly decisive, then we need to

bring the individual into focus for a complex understanding of the phenomenon.

An illness confronts people with vulnerability, mortality and the question whether life is
meaningful (Pintér, 2018). Thus, the internal processes taking place in an individual can only
bring change in their adherence if their intellectual/cognitive and emotional levels are
concurrent. Most patients have their own explanatory model of illness, why they think
symptoms, a disease or health-related situation may be happening (Caballero, 2018). It is
important to highlight that these individual representations of illness are closely linked with
diabetes self-management activities and influence the way people act and cope with the disease
(Dimova et al., 2019; Heijmans & De Ridder, 1998; Reinhardt, 2007). For example negative
illness perceptions can increase emotional distress and depression (Skinner et al., 2014), and
they can be associated with poorer adherence to diabetes treatment (Burns et al., 2016).
However, adaptive coping strategies help improve HbAlc levels and dietary behavior (Knowles
et al., 2020). In terms of coping with chronic disease, illness perceptions play a more significant
role than disease severity (Latos et al., 2021). Leventhal et al. (1984) describe seven

components of illness representations: identity (symptoms), consequences, timeline, cause,
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controllability, emotional representations and illness coherence. Patients’ motivations which
impact self-management of T2DM could be examined with the aforementioned parameters
(Dimova et al., 2019). Since enhancing self-management is a very complex and critical step
(Rivera et al., 2020), one of the most important objectives is to understand patients’ subjective
perceptions, experiences of diabetes and to explore their motivations related to T2DM self-
management. The meaning given to the illness is the relationship to the illness itself, which
essentially determines the attitude to treatment and cooperation with health care professionals.
Being ill is therefore never neutral: it has representations, languages and meanings, which
include emotional and cognitive content (Pintér, 2018). According to Lipowski (1983), who
drew attention to attitudinal components in illness representation, there are eight main meanings
of the illness: ‘illness as challenge’, ‘illness as enemy’, ‘illness as punishment’, ‘illness as
weakness’, ‘illness as relief’, ‘illness as strategy’, ‘illness as irreparable loss or damage’ and
‘illness as value’ (Schissler, 1992). Besides these, we also need to take the symbolic
associations of illness reports into account, as these can influence individuals in how they
perceive their own disease and what attitudes they may experience from their environment
(Reinhardt, 2007). Thus, in the process of healing the ill, individuals must be taken into account,

with their own unique thoughts, feelings, fears and beliefs (Reinhardt, 2007).

Another important fact is that the overwhelming nature of self-management regimens and a
constant fear of diabetes-related complications results in poor emotional well-being among
T2DM patients (Bruno et al., 2019; Shirazian et al., 2016). This poor emotional well-being
means that people diagnosed with T2DM may experience a wide range of negative emotions
and feelings (Dimova et al., 2019). Furthermore, these different kinds of fears are usually
interwoven with patients’ values and health beliefs (Caballero, 2018). Additionally, T2DM
patients who are using insulin report significantly more anxiety and more emotional distress
during diabetes self-care (Gonder-Frederick et al., 2016; Holmes-Truscott et al., 2018) and they
also have less confidence than patients who are not under insulin therapy (Tourkmani et al.,
2018; Whittemore et al., 2005). Researchers explain these results with the fact that insulin
therapy is different from most medication therapies, because the insulin need of human
organism changes throughout the day and could be influenced by physiological and behavioral
factors of patients, including their current blood sugar levels, metabolic demand, physical
activity and daily food intake (Gonder-Frederick et al., 2016). Furthermore, it is also common
that T2DM patients believe the physician’s prescription of insulin therapy means that they have

failed diabetes self-management and their condition is getting more severe (Ellis et al., 2018;
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Stuckey & Peyrot, 2020). Others internalise blame for their diabetes (Dimova et al., 2019) and
this diabetes-related anxiety and negative emotions have detrimental effects on their blood

glucose levels and glycemic control (Esmaeilinasab et al., 2016).

It is important to note that becoming ill can be a traumatic experience for the subject,
especially if it is an incurable disease (Pintér, 2018). This type of stress can directly and
indirectly affect blood glucose levels of DM patients. When stress directly impacts blood sugar
level, it happens through a physiological stress response. In this case, hormonal fluctuations
could negatively impact patient’s blood glucose levels. Indirect affects of stress on blood
glucose levels are known for their negative influence on self-care behaviors (Serlachius et al.,
2011). Stress can also affect food intake and may result in increased energy intake and fat
accumulation (Czeglédi, 2012). It is also important to highlight that not every stressful event
results in negative psychological effects on diabetes management, because some traumatic
events can bring about positive changes alongside these special health problems. The latter is
called post-traumatic growth (PTG), which could positively influence the individual’s
emotions, cognition and behavior. This kind of personal growth after a traumatic event depends
on several different factors such as self-efficacy and coping strategies (Dirik & Gocek-
Yorulmaz, 2018).

‘Self-efficacy is a person’s belief of their ability to control, organize, and execute actions
within a given domain of functioning, actions that are necessary to accomplish a goal that they
believe to be important’ (Davis et al., 2006, p.61). In the development of self-efficacy, a
person’s previous successes and failures can be decisive. Moreover, model effects provided by
others, the individual’s own beliefs and a positive, supportive environment are also significant.
These are especially important when the course of the illness becomes worse due to the nature
of the chronic disease. If patients have a lower level of self-efficacy, they might experience
more negative feelings and they may think their self-management is unsuccessful (van

Smoorenburg et al., 2019).

As we have previously mentioned, there are many components which can affect how people
develop and cope with stressful situations such as being diagnosed with T2DM, how
successfully they can change their previous lifestyle and acquire new habits, gain adequate
diabetes knowledge, following medical advice and perform diabetes self-management tasks. It
is also well-known that coping difficulties are common among T2DM patients. One of the main
reasons is that the DM regimen is demanding and unpleasant, and some factors outside patients’

control can affect their blood glucose levels (e.g. weather conditions, seasonal diseases, etc.).
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Furthermore, there is no definite way to avoid diabetes-related complications, which can also
be very disappointing for individuals (Snoek & Skinner, 2000). Lazarus and Folkman (1984)
define ‘coping as the cognitive and behavioral tasks used to manage stressful situations’
(Serlachius et al., 2011, p.2). Coping processess are dynamic: they fluctuate over time and
across different situations (Serlachius et al., 2011). According to classic coping theory there are
two types of coping strategies: task-oriented and emotion-oriented. Emotion-oriented coping
involves efforts to regulate negative emotions that emerge when confronted with a stressor,
whereas task-oriented coping means that people believe that the stressor can be changed, and
they make active steps to modify the problematic situations (Folkman & Lazarus, 1980).
Avoidance-oriented coping has emerged as a third class of coping strategies and involves
cognitive and behavioral efforts oriented toward denying, minimising or avoiding the problem

or the stressor (Burns et al., 2016).

It is important to emphasize that all the above mentioned depends on how patients perceive
their illness symptoms. Disease symptoms are not necessarily biological signs, but can be
considered as the results of a complex biopsychosocial process in which sociodemographic
factors, personality traits, emotions, expectations and disease-related assumptions also play an
important role (Kolk et al., 2003). Diabetes could be asympthomatic for a long time and due to
this patients often deny the existence of the condition (Dimova et al., 2019). Furthermore, if
defense mechanisms, as psychological strategies, are not effective enough, the person tends to
perform unfavorable actions like eating unhealthy, drinking, etc. In addition, regular use of
defense mechanisms increases the possibility of a split in emotional and thought processing.
According to Arthur Frank, — who is one of the most prominent representatives of the study of
disease narratives, — disease involves some kind of self-loss. The feeling of self-loss is
especially present in patients diagnosed with chronic diseases, like DM, where it manifests itself
as a fundamental form of suffering. With the onset of the disease, patients’ previous normal,
everyday lives become more valued (Csabai, 2005). In addition, they have to learn to live with
the multiple weekday roles and patient roles at the same time (Reinhardt, 2007). A further
problem could be the fact that there is no visible trace of DM for a long time. Therefore, T2DM
patients live with this diagnosis, and it becomes a part of their self, which can cause a major

rupture in identity if their environment is unaware of it (Pintér, 2018).

All'in all, it could be stated that T2DM patients need to be able to adapt to a very complex
and complicated system during the management of their disease. They have to face the fact that

T2DM is not curable, it can only be treated; they need to understand the risks of hyper- and
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hypoglycemias; they have to accept the fact that their lives need to be adjusted to diabetes. In
most cases, spontaneity disappears from their everydays and a constant self-control should be
exercised (e.g. continuous blood glucose monitoring, following strict medical nutrition therapy,
etc.). T2DM patients also need to learn to live with some self-harming behaviors (e.g. injecting
insulin); they should attend a variety of screening examinations and visit different healthcare
providers (e.g. nephrologists, hepatologists, eye or foot specialists, etc.). In other words, they

have to develop new relationships with the whole healthcare system.

With the onset of the illness, a number of secondary processes becomes observable: the
disease creates new life situations for patients, and forces them to adapt very quickly to the
diabetes threapy. Therefore, it is not uncommon that the uncertainty of their own existence
becomes a central theme for them. This rearrangement process is psychologically
overwhelming for patients, and requires time and patience from both professionals and patients
themselves. More precisely, in situations where T2DM patients feel that external expectations
exceed their abilities or capabilities, their typical reaction will be rejection or avoidance. The
above train of thought is supported by previous studies, which highlight that diabetes education
programs can be effective only if professionals take into account patients’ own expectations,
focus on the long-term processes and give them continuous support and follow-up
(Swigtoniowska et al., 2019). Moreover, health care professionals should take into account that
patients’ disrupted emotional balance, changes in their well-being and body integrity,
experiences of loss, insecurity in environmental and social situations, and handling traumatic
experiences are all processess that require time and perseverance as well as external support.
Therefore, to understand adherence problems in this population, researchers have to explore the
subjective interpretations, needs and attitudes of these individuals (Chew et al., 2014; Conner
& Norman, 2017; Minet et al., 2011; Mogre et al., 2019).
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2. Aims

In this dissertation the following aims were set:
Aim 1:

Mapping the adherent behavior of patients with T2DM by examining the association between
the various types of adherence.

Aim 2:
Mapping the level of FHL among insulin-treated, T2DM patients. Furthermore, we examined
the role and the impact of these special competencies and skills during self-care and disease

management.
Aim 3:

Assessing patients’ experiences comprehensively related to treatment and types of medication:
to explore and understand patients’ relationship to treatment, the integration of these

experiences into their daily lives, and their expectations related to diabetes mellitus therapy.

We also examined the therapeutic behavior of the patients, the psychological aspects and
experiences behind their behavior, attitudes toward treatments and technologies, and the impact

of these factors on quality of life.

One of our goals was to analyse the interviews from the qualitative research in a complex
manner and to identify the most common patient types and their characteristics based on our

results.

In line with the behavioral responses and disease-related coping strategies of the patient types,
we tried to formulate psychological intervention recommendations that could help DM patients
to adapt more easily to therapies and which could be beneficial for future diabetes care

programs.
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3. Methods

3.1. Associations of different adherences in patients with type 2 diabetes mellitus

3.1.1. Participants

The sample of the study consisted of patients diagnosed with T2DM receiving treatment at
the Diabetes Unit, 1% Department of Internal Medicine, Szent-Gyorgyi Albert Health Centre,
University of Szeged. It is important to note that the patients were in the process of switching
from antidiabetics to insulin, or from one type of insulin to another. The final sample consisted
of 113 T2DM patients on insulin therapy, including 38 men and 75 women. The mean age of
the patients was 60.56 years (SD = 12.94, minimum: 20 years, maximum: 85 years), and the
participants were diagnosed with DM for an average of 13 years (SD = 8.2). Two groups were
created in terms of educational attainment: those with a lower level of education and those with
a higher level of education. The group of individuals with a lower level of education included
those who had finished less than 8 grades or completed primary and middle school or vocational
school/technical education or secondary grammar school. The group of individuals with a
higher level of education included those who had a higher educational qualification, college or
university degree. The majority of participants (70.8%) were retirees (Table 1). The patients’
average of HbAlc was 8.98 (SD = 3.167). At the moment of the research most of the
participants were under intensive insulin therapy (40.7%). The most common comorbidity

among participants was hypertension (67.3%) (Table 2).
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Table 1 Sociodemographic characteristics of the sample and descriptive statistics for the study variables

Sociodemographic factors n (%), mean, SD, range
Sex
Male, n (%) 38 (33.6)
Female, n (%) 75 (66.4)
Age, mean (SD), range 60.56 (12.94), 20-85
20-63 years old n (%) 62 (54.9)
> 63 years old n (%) 51 (45.1)
Labor market status
Employed, n (%) 33(29.2)
Retired, n (n%) 80 (70.8)
Educational level
Low level, n (%) 60 (53.1)
High level, n (%) 53 (46.9)
Table 2 Descriptive statistics of the diabetes and health-related factors
Health-related variables mean, SD
Duration of diabetes 13 (8.230)
Hemoglobin A1C 8.98 (3.167)
Comorbidities N (%)
Hypertension 76 (67.3)
Retinopathia 30 (26.5)
Neuropathia 28 (24.8)
Coronary artery disease 21 (18.6)
Lower extremity ulcers 11(9.7)
Kidney disease 10 (8.8)

Stroke 9(8)
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3.1.2. Study measurements

We used the self-reported 4-item Morisky Medication Adherence Scale (MMAS-4),
which is the most commonly used scale in the literature on the subject, to measure patients’
adherence to medication. The four items on the scale consisted of questions about taking
medication, particularly as prescribed. The questionnaire was of the forced choice type (yes or
no), and patients who responded ‘no’ to three or more of the questions were considered to have

high adherence (Morisky et al., 1986).

An adherence questionnaire conceptualized by the research group was used to explore
different adherence types. Our questionnaire measures diverse types of adherence: adherence
to medication, adherence to blood glucose monitoring, adherence to medical nutrition therapy,
and adherence to physical exercise. The section about adherence to medication contains
statements related to medication prescription and taking medication according to prescription
(e.g.: ‘I follow the prescribed treatment regimens for my illness with regard to getting all the
prescribed medicine’ or ‘I follow the prescribed treatment regimens for my illness with regard
to take medication according to the prescription’). Adherence to blood glucose monitoring was
measured with a statement related to prescribed treatment regimens (e.g.: ‘I follow the
prescribed treatment regimens for my illness with regard to measuring blood glucose level’).
Lifestyle therapy adherences were measured with statements related to medical nutrition
therapy and daily physical exercise (e.g.: ‘I follow the prescribed treatment regimens for my
illness with regard to medical nutrition therapy’ and ‘I follow the prescribed treatment
regimens for my illness with regard to daily physical exercise’). The goal of our diabetes-
specific adherence scale was to measure multiple adherence types and to allow for a more
nuanced comparison on a five-point scale in contrast with the MMAS-4 scale, which measures

with binary values. In addition, we collected demographic data of the participants.

3.1.3. Data analysis

Data were collected between February and November, 2016 by convenience sampling
conducted by an interviewer who asked the participants to evaluate their adherence to DM
therapy by filling out a questionnaire. When the data were processed, one patient’s data had to
be excluded as the person had been diagnosed with diabetes for 60 years, which was an outlier

in our sample. In processing the data, we checked the distributions with participants’
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sociodemographic data and statistics on the analysis of their scores (mean * deviation) (Table
1). We examined the relationship between variables using Spearman’s rank correlation and used
multivariate regression analysis of predictive variables for adherent behavior. In addition, we
attempted to examine factors with a negative effect on adherence using factor analysis. It is
important to note that the MMAS-4 scale was excluded during the statistical analysis because
of its low reliability level (Cronbach’s alpha value = 0.544). Instead of the MMAS-4 results,
the results of the adherence questionnaire conceptualized by the research group were taken into
account. In addition, the study was conducted according to the guidelines of the Declaration of
Helsinki and approved by the Human Investigation Review Board of University of Szeged
(Approval No. 3715).

3.2. Health literacy and diabetes-specific numeracy skills in the therapeutic
effectiveness of insulin-treated T2DM patients

3.2.1. Participants

The present study included 102 insulin-treated T2DM patients, 42 men and 60 women, with
a mean age of 64.75 years (SD = 9.180, range: 37-85 years) and an average diabetes duration
of 10.76 years (SD = 6.702). Most of the participants had high school (N = 58) education, while
29 participants finished primary school and 15 of them had a university degree. The average
duration of insulin treatment was 6.59 years (SD = 5.098), while the majority (45.1%) of the
participants reported administering insulin four time per day. It is important to note that most
of the patients (67.6%) measured their blood glucose levels more than twice per day, while
73.5% had diabetes complications. In terms of the latter, the distribution was as follows: vision
impairment (retinopathy): 52% (N = 53); cardiovascular disease: 44.1% (N = 45); kidney failure
(nephropathy): 7.8% (N = 8); nerve damage (neuropathy): 45.1% (N = 46); lower limb
amputation: 6.9% (N = 7).

3.2.2. Study measurements

Brief Health Literacy Screen (BHLS)

Three health literacy screening questions were developed for rapid pre-screening at the clinic
to identify adults with inadequate health literacy. These were the following questions: ‘How

often do you have someone (like a family member, friend, hospital/clinic worker or caregiver)
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help you read hospital materials?’ (Help Read), ‘How often do you have problems learning
about your medical condition because of difficulty understanding written information?’
(Problems Reading), and ‘How confident are you filling out forms by yourself?’ (Confident with
Forms). Responses were given on a Likert scale from 0 to 4 (0O = never, 1 = occasionally, 2 =
sometimes, 3 = often, 4 = always). Administration time of the test is 3 minutes. The higher
number of points scored after adding up points for each response, the more problematic the
person’s health literacy is. It is important to note that according to the original scoring the point

value of the first item is calculated as reversed (Papp-Zipernovszky et al., 2016).

Short Test of Functional Health Literacy (S-TOFHLA)

Originally, the S-TOFHLA, which stands for Short Test of Functional Health Literacy,
includes reading comprehension and numeracy tasks. As our goal was to examine diabetes-
specific HL, we included a diabetes-specific numeracy test instead of the general calculation
exercises of S-TOFHLA. It is important to note that the other reason why we did not use S-
TOFHLA’s computational tasks was because the numeracy section in the Hungarian version
showed a low internal reliability value (Papp-Zipernovszky et al., 2016). During the reading
comprehension exercise of S-TOFHLA, the subjects read medical information on abdominal x-
rays (3" grade comprehension level, 16 questions) and a text related to health insurance
contracts (9™ grade comprehension level, 20 questions), and they had to complete the sentences
of the texts by choosing the right one out of four possible answers. The total time to complete
the S-TOFHLA is 7 minutes. Respondents were not informed about the time constraint but were
stopped after 7 minutes by the interviewer. Each correct answer is worth 1 point, and questions
left blank, wrong answers and answers given after 7 minutes are worth 0 points. The maximum
score of the S-TOFHLA reading comprehension test is 36 points. Based on the scores obtained
on the test, scoring 0-16 points means an inadequate HL, 17-22 points marginal HL and 23-36
points adequate HL of the subjects (Baker et al., 1999).

A shortened version of Diabetes Numeracy Test (DNT-15)

In order to better understand numeracy in T2DM, a shortened version of Diabetes Numeracy
Test (DNT-15) was used. The DNT-15 specifically evaluates numeracy skills used by patients
diagnosed with DM. It consists of 15 questions in four domains: nutrition, exercise, blood

glucose monitoring, and medication. DNT-15 includes three items on nutrition, one item about
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exercise, three items regarding blood glucose monitoring, one item on oral medications and
seven items about insulin administration. Estimated administration time of DNT-15 is between
15-20 minutes. The scale covers different types of math problems such as addition,
multiplication or division, fractions, multistep mathematics, and numeration/number hierarchy
(Huizinga et al., 2008).

To the best of the authors’ knowledge, diabetes-specific numeracy skills have not been
studied in Hungary among insulin-treated T2DM patients. Due to that fact the DNT-15 was
translated from English into Hungarian by applying standardized translation methods, such as
back-translation and cultural adaptations, which are essential steps before implementing an
instrument in research (Brislin, 1970; McDermott, & Palchanes, 1992; John, Hirsch, Reiber, &
Dworkin, 2006; Sechrest, Fay, & Hafeez Zaidi, 1972). Before using the translated version of
the DNT-15 instrument on a larger sample, a pretest was conducted with 10 independent
respondents, who completed the test in order to determine if the tasks were comprehensible and

if there were any legitimate comments about the test questions.

3.2.3. Data analysis

The investigation was conducted between January and March, 2020. A cross-sectional
quantitative research was conducted. Convenience sampling was used as a sampling method.
Subjects were recruited with the help of three diabetes associations in Csongrad County. The
inclusion criteria for the participants were as follows: 18 to 89 years of age; diagnosed with
T2DM; use of insulin therapy; voluntary participation in the study. Regarding the exclusion
criteria, cerebral stroke affecting cognitive processes or previous head injuries were listed. After
the preparation and detailed analysis of statistical data, we detected missing values and screened
the outliers in the sample. The Kolmogorov-Smirnov Goodness-of-Fit test was used to assess
the distribution of data. In order to gain correct results from the statistical analysis, we had to
take into account the fact that our complex analyses were made on a smaller sample, we had
data with variables which include ordinal scales too, and also that conditions for normality
deviation were not always met. Therefore we decided to use nonparametric tests. To describe
the population’s characteristics and providing basic information about variables in a dataset, we
used descriptive statistics. Internal consistency and reliability value of the measurements were
tested by Cronbach’s Alpha and Kuder-Richardson reliability coefficient. We examined the

associations between variables using Spearman’s rank correlation. Differences between groups
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were checked with the Mann-Whitney test, and in order to suppress type 1 error, the significance
value of our tests was examined using Bonferroni correction, while for dependent variables
with ordinal values the Kruskal-Wallis test was used. In addition, Partial Least Squares
Structural Equation Modeling (PLS-SEM) path analysis was used to estimate a complex model
of diabetes self-management components. The study was conducted according to the guidelines
of the Declaration of Helsinki and approved by the Human Investigation Review Board of

University of Szeged (Approval No. 4639).

3.3. Treatment attitudes of insulin-treated T2DM patients, integration of self-care
into daily life and expectations related to diabetes therapies

3.3.1. Participants

Interview participants were selected with stratified convenience sampling and snowball
sampling. The final sample consisted of 50 insulin-treated patients (24 men and 26 women),
who were diagnosed with T2DM. The mean age of the patients was 64.82 years (SD = 9.735)
and they all had been diagnosed with T2DM for an average of 18.77 years (SD = 12.303). In
terms of education, there were 11 patients who had primary education, two of them had
vocational education, 22 of them finished high school, one person had an academic secondary
school degree, while 14 people had a university degree. The majority (N = 30) of the participants
were married. Participants were asked to rate their financial situation on a scale of 1 to 10 on
the basis of subjective judgment. According to the results, individuals gave an average value of
5.98 to their subjective financial situation. In the final sample, there were 41 (82%) patients
who suffered from one or more comorbidities, while 9 (18%) patients reported having no, or at
least do not know having other illness besides T2DM. The most common diabetes
complications were hypertension (42%) and cardiovascular disease (38%). During the
recruitment of patients, twenty people rejected the participation in the study. Five subjects
dropped out of the sample because these individuals were so touched by their previous
memories and facts about DM that they asked the interviewer if they could quit the interview.
Exclusion criteria included documented mental retardation, decreased cognitive function, and

severe psychiatric disorder.
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3.3.2. Study measurements

A qualitative study using semi-structured interview techniques was carried out. The
interview questions were organized along three main groups of questions focusing on the
history of the illness, the current treatment regimen, and the ecological context of the treatment
which is related to the environmental (social and situational) parameters that could affect
treatment effectiveness. The elements related to the content were drafted following the
recommendations of the Consolidated Criteria for Reporting Qualitative Research (COREQ)
checklist. Qualitative results from semi-structured interviews related to insulin-treated T2DM
patients’ treatment experiences, diabetes-therapy expectations, adherence and quality of life

were analyzed and evaluated by using thematic content analysis.

3.3.3. Data collection

Data were collected during semi-structured interviews between October 2018 and September
2019. During data collection, patients who appeared in the routine patient care at the 1%
Department of Internal Medicine, Szent-Gyorgyi Albert Health Centre, University of Szeged
were personally informed about the research by the interviewer. During snowball sampling
followed by a telephone inquiry, the interviewer and the interviewee agreed on the date and
details of the face-to-face interview study. All participants participated in the interview study
on a voluntary basis. The patients were also informed about their right to discontinue the
interview and that there would be no consequences whatsoever to their participation. The
interviews were audio-recorded with the patients’ consent and transcribed with the deletion of
personal data to ensure confidentiality of the participants’ data in accordance with ethical rules.
The interviews were recorded privately in a closed and quiet room. The interviews lasted 1 hour
30 minutes on average. The study was conducted according to the guidelines of the Declaration
of Helsinki and approved by the Human Investigation Review Board of University of Szeged
(Approval No. 4324).

3.3.4. Data analysis

All the interviews were transcribed by verbatim transcriptions. After manual analysis of the
qualitative data the final transcripts were uploaded into Analysis Software for Content in

Qualitative Research — ATLAS.ti 8, a qualitative software program for coding and theme
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generation. The texts of the transcripts were analyzed by AK, OP-Z and by an independent
encoder, who was not a member of the research team. Before coding, the units of the texts in
the sample were categorized, and in order to draw replicable and valid conclusions, they were
recoded by two independent coders and differences between coders were also examined. The
internal reliability of the resulting qualitative results was calculated using Krippendorft’s
internal reliability value, according to which the Alpha value = 0.920, i.e. strong inter-rater
reliability was detected. Quotations from participants were presented to illustrate the main
themes and findings. These quotations are provided in the results to illustrate the
themes/findings with each quotation identified by gender and age of anonymised participants.
To ensure that the examples are illustrative of the findings, we have provided the most salient
quotations from the interview transcripts. The following main themes were detected in the
interviews: ‘representation of illness’, ‘emotional response to disease’ ‘living with the disease’
and ‘openness to new technologies’, which included satisfaction with the current treatment
regimen. The differences in responses determined the categories (e.g. self-illness relationship,
successful long-term coping, etc.) within the main themes (e.g. representation of illness, living
with the disease, etc.). It is important to note that the analysis also took into account the
interviewer’s self-reflections and the nonverbal, metacommunicative signs of the subjects (e.g.

facial expressions, gestures, proxemics, etc.).

4. Results

4.1. Associations of different adherences in patients with type 2 diabetes mellitus

On the Diabetes Adherence Questionnaire which measured self-reported adherence level,
87.6% of the respondents stated that they get all the prescribed medicines, and 80.5% of
respondents reported taking medications according to prescriptions. 78.8% of the patients stated
being adherent to measuring blood glucose level, while adherence to diet was stated by only
13.3% of participants. From lifestyle therapies patients adhered to physical exercise the least,
only 12.4%.
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4.1.1. The association between the various types of adherence

Adherence to medication showed a weak, positive, significant correlation with
adherence to glucose monitoring among T2DM patients (ris = 0.322, p < 0.001); that is, the
more adherent patients to drug treatment, the more likely they are to follow instructions on self-
monitoring of blood glucose levels. However, adherence to medication showed a moderate-to-
negative correlation with patients’ medical nutrition therapy adherence (rioe = —0.575, p <
0.001). This finding suggests that the more patients adhere to taking antidiabetics regularly and
properly, the less motivated they feel to adhere to carbohydrate intake and to meet the criteria
for a proper diet. Furthermore, we found a moderate, significant, and inverse correlation
between adherence to medication and adherence to physical exercise (rs = —0.496, p < 0.001),
suggesting that the more patients follow medication orders, the less they will adhere to physical
exercise therapy. Adherence to medical nutritional therapy showed a correlation with adherence
to blood glucose monitoring (rios = 0.414, p < 0.001) as well as with adherence to physical
exercise (riog = 0.279, p = 0.003). Based on these findings, we can say that the subjects who
attempted to integrate the diet prescribed for people with diabetes, were more likely to control
their blood glucose levels, and found time to follow the prescribed physical exercise regimen
(Table 3).

Table 3 The relationship between various types of adherence and Spearman’s rank correlation values

Adherence to Adnerence to Adherence to medical Adhere_nce
o blood glucose L to physical
medication 2 nutrition therapy .
monitoring exercise
Adherence to
medication 0.322x — 0.575%x — 0.496x
Adherence to blood
glucose monitoring 0.322: 0.414:x
Adherence to medical
nutrition therapy — 0.575%* 0.414%x 0.279%
Adherence to physical _ 0.496%+ 0.079%

exercise

**p<.0l;*p<.05
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4.2. Health literacy and diabetes-specific numeracy skills in the therapeutic
effectiveness of insulin-treated T2DM patients

4.2.1. Average score of the correct responses and the internal consistency of the

functional health literacy measurements

The internal consistency of the BHLS measurement was 0.412, which indicates a low
reliability. Due to this, the self-reported health literacy test was excluded from the complex

statistical analysis.

In the S-TOFHLA’s reading comprehension task the average score of correct responses for
task ,,A” (3™ grade comprehension level) was 78.5%, while the average score of correct
responses for task ,,B” (9" grade comprehension level) was 56.4%. Because of the 7 - minute
timeframe, the rate of correct responses for item 6 in task ,,B” was lower. The average score on
the S-TOFHLA was 23.78 points (SD = 10.084), while the 36-item scale included a Cronbach’s
alpha of 0.957, indicating high reliability. Based on the results, 27.7% of the participants (N =
28) had inadequate FHL, 6.9% (N = 7) had marginal FHL, and 65.3% (N = 66) had adequate
FHL (Table 4).

Table 4 The percentage distribution of the sample’s FHL levels in the S-TOFHLA

S-TOFHLA scores (reading task) N (%)

Inadequate Functional Health Literacy (0-16) 28 (27.7%)

Marginal Functional Health Literacy (17-22) 7 (6.9%)

Adequate Functional Health Literacy (23-36) 66 (65.3%)

DNT-15 test had good internal reliability (KR-20 = 0.85). The average score on the DNT-15
test was 7.51 (SD = 3.509). Results show that problem areas for respondents mostly included
food label interpretation and items that required multistep calculations, like calculating insulin

dosage based on current blood glucose level and carbohydrate intake.
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4.2.2. The role of functional health literacy and diabetes-numeracy in the PLS-SEM
model of sociodemographic variables, subjective health status, HbAlc values,

duration of insulin treatment and diabetes self-management behaviors

In the current thesis we tried to understand the relationship between measured variables with
the help of Partial Least Squares Structural Equation Modeling (PLS-SEM), because with this
method the regression equations and paths can be detected among the examined variables. More
precisely, the PLS-SEM method enables us to estimate complex models with many constructs,
indicator variables and structural paths without imposing distributional assumptions on the data.
Furthermore, PLS-SEM can be successfully used in samples that do not follow a normal
distribution, and its advantage is that it can be used for nominal, ordinal, and interval

measurement level scales. Smaller sample sizes can also be measured reliably with PLS-SEM.

Taking into account the significant effects of variables, the final model included the
following variables: sociodemographic latent variables as age, marital status and educational
attainment. The model also included the results of the S-TOFHLA and DNT-15 tests, the
subjectively assessed health status, HbAlc levels, which indicate three-month blood glucose
levels, the duration of insulin treatment, the frequency of daily blood glucose monitoring and
daily insulin administration, which all play an important role in the management of T2DM.
Regarding direct effects, based on the standardized path coefficients indicated on the arrows in
Figure 1, the pairings between latent variables can account for both positive and negative

effects.

Based on the analysis, the results of S-TOFHLA are more strongly influenced by patients’
age (B = —0.417), marital status (B = 0.226) and educational attainment (f = 0.501). The S-
TOFHLA, which measures reading and comprehension competencies, effects the diabetes-
specific numeracy DNT-15 test results ( = 0.626). In addition, the subjective health status of
T2DM patients has a negative effect on the DNT-15 test scores (B = —0.177). Self-assessed
health status also shows a positive impact on the outcome variable, i.e. the HbAlc level (B =
0.079), while it has an inverse effect on one of the self-management behaviors, namely, the
frequency of daily insulin administration (p = —0.028), which impacts HbAlc values (p =
—0.180) and it is also conditioned by the duration of insulin treatment (B = 0.103). At the same
time, regular blood glucose monitoring, which plays a key role in the treatment of T2DM, is
affected by patients” DNT-15 scores (B = 0.304) and the frequency of daily insulin
administration ( = 0.607). The direct effect of subjective health status through the variable of
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daily insulin dosage frequency on the HbA1c level is positive and smaller (—0.028 * (-0.180))
than its indirect effect (f = 0.079). Among indirect effects, education level has a positive impact
on DNT-15 scores (0.314), while S-TOFHLA has a positive impact on the frequency of daily

blood glucose measurements (0.190).

The partial and full mediation relationships were determined with the Cohen’s 2 effect size.
It is important to note that values around 0.02 have low, values around 0.15 have medium, and
values around 0.35 indicate a strong effect size (Cohen, 1988). The effect sizes between the

variables are shown in Table 5.

Table 5 The effect sizes between the variables in the model

Duration of Daily Blood

S-TOFHLA HbAlc DNT-15 L .
insulin use Sugar Testing

Age 0.377
Duration of
insulin use
Marital status 0.113
Educational
attainment
Subjective
health status
S-TOFHLA 0.705
DNT-15 0.194
Number of
insulin 0.033 0.775
injections

0.011

0.544

0.006 0.056 0.001

The value of the multiple coefficient of determination for the sociodemographic variables (age,
marital status, educational attainment) and mean scores on the S-TOFHLA test showed R? =
54.7% explanatory power in the sample. Results obtained on the S-TOFHLA test predict R? =
47.6% of the total scores on the DNT-15 test. Diabetes-specific numeracy skills and the
frequency of daily insulin administration showed R? = 55.9% prediction on the daily blood
glucose monitoring behavior of diabetes patients. The frequency of insulin administration as a
variable, the duration of insulin treatment and patients’ self-rated health status showed only R?

= 4.4% explanatory power on patients’ self-assessed three-month HbAlc levels (Figure 1).
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Figure 1 The role of FHL and diabetes-numeracy in the PLS-SEM model of sociodemographic variables,
subjective health status, HbAL1C values, duration of insulin treatment and diabetes self-management behaviors

Duration of
insulin
treatment

Hemoglobin
AlC
R2=0,044

Subjective
health status

0,417

S-TOFHLA
R2=0,547

Marital
status

0,501

Daily blood
sugar testing
R?=0,559

Daily insulin
Educational administration

attainment

0,304
DNT-15

0314 R=0,476

4.3. Treatment attitudes of insulin-treated T2DM patients, integration of self-care into

daily life and expectations related to diabetes therapies

4.3.1. Themes, sub-themes and categories outlined during the qualitative study

In our qualitative study, we examined the content of semi-structured interviews with T2DM
patients treated with insulin. The responses were typed and analysed with thematic content
analysis. During the analysis the following main themes were identified: ‘representation of
iliness’, ‘emotional response to disease’ ‘living with the disease’ and ‘openness to new
technologies’. Within the main themes, differences in responses were further structured into
sub-themes and categories. Taking into account the length constraints of the dissertation, we
will only present those variables of the coding units that have shown significant response
differences based on a cluster analysis detailed later in the thesis. These themes and sub-themes
were the following: ‘emotional response to disease’, ‘long-term coping’, ‘attitude to insulin

use’ and ‘openness to new technologies’ (Table 6).
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Table 6 Code tree of thematic analysis and highlighted themes which have shown significant response differences based on cluster analysis
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Emotional response to disease

During the qualitative analysis one of the main themes identified was the ‘emotional
response to disease’. While coding, the topic was mainly implied by interview questions such
as: How did you feel when you were diagnosed with diabetes? /What does it mean for you to
have diabetes? / Is there a life situation where your diabetes is a particular burden for you?
The topic comprises emotional responses related to experiences of learning about having DM,
living with DM, and being introduced to related medical treatments. Emotional manifestations
were often present throughout the interviews. From the perspective of attitude researches, this
informs us that a significant proportion of responses is dominated by emotional correlates.
Within the theme of ‘emotional response to disease’, two fundamental emotional reactions

emerged as sub-themes: ‘trivialization’ and ‘negative emotion’.

T2DM patients whose emotional response is often trivialisation underestimate the symptoms
of their diabetes, they often lack an awareness of their disease, they define chronic metabolic
disorder mostly as a condition, they deny the existence of the disease, and they often emphasize
the insignificance of diabetes. This type of emotional response was observed in 78% (N = 39)
of the T2DM respondents.

Response examples
Yes, it’s like getting the electricity bill or going shopping. It’s like this. This what I can compare it [diabetes]
to. A whatsoever event, no, it has never meant any distress to me.” (woman, 70 years old)

‘My son is a professional soldier, he’s been to XY country, he was sent there. He'’s gone through all of it, it was
such a bad place. People were dissected with a circular saw, and he saw this, and | see it with my mind, horrible!
Then... Never mind, let’s leave it, this is why I say, no, it [diabetes] is nothing.’ (man, 68 years old)

‘Well... I don’t know (laugh). Well, it isn’t a serious disease! Well, one must not bury oneself. Especially not
because of diabetes. You have it, and that’s it... Because, I, as I 've said before, do not take my diabetes seriously.
1 firmly believe, it shouldn’t be taken seriously.” (woman, 60 years old)

Negative emotional responses characterized 96% (N = 48) of the diabetes patients. Within
this sub-theme, we coded statements, thoughts that expressed worry, doubt, dislike or
disappointment about the diagnosis of diabetes, its current treatment, failures or difficulties in
living with chronic disease, specifically those that hinder keeping to a prescribed treatment or

accepting the disease.

Response examples

“This is like, you know, going and giving someone a slap every day, they can live with it, and what’s more, they
can be getting these slaps until the end of their lives, but it’s not all the same if they like it or not. See what 1
mean?! Or we could say, what kind of a life is this?! See what | mean? Like OK, you can live with diabetes, but
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it makes me angry when some degrade the disease by saying you can live with it. Well yes, it’s like taking away
someone’s car and telling them they can live without it, but I'd really like to see these loudmouths when they
get up at 4 am and go to work in the hospital, how happy they would be having to go on foot. Why?! Well, you
can live without this! Then many often say, it’s all about will power, yes, I do want things, a lot, but there’s a
price for it! So a more humane approach would be much better!” (man, 69 years old)

‘It’s most annoying at night, because no one will notice if you fall in a coma, and should I die then?’ (woman,
60 years old)

‘Because there were much more negative (experiences)! Much, much more! Even now I don’t feel any
advantages. Want me to say something positive? No, I can’t.” (woman, 59 years old)

Long-term coping

DM and the conflicts caused by intense emotions accompanying the disease require high-level
adaptibility and good problem-solving skills. In order to maintain their psychological well-
being, protect their physical health and overcome threatening, stressful situations they
experience during the treatment of diabetes and living with the disease, many patients use so-
called coping strategies. These coping mechanisms can be conscious and unconscious, while
their type is mainly determined by the controllability of stressful events and the existing internal
resources of diabetes patients. Namely, the latter influence the evaluation processes in
individuals. When identifying themes in the course of our thematic content analysis, the
following interview questions were most helpful: (1) How much can you keep your disease
under control? (2) How is this treatment type helping you in your daily life? (3) How has the
way you administer this treatment changed? (4) Based on your experience, how can you best
control your condition? (5) What helps you not to forget taking/administering it? What helps
you to persist in continuing the treatment? (6) How can you maintain your usual daily routines

during administering this treatment?

Within the sub-theme of ‘long-term coping’ two aspects were considered: when long-term
coping is successful and when the attempt to adapt is hindered, or fails. ‘Personalization’ as a
long-term coping strategy proved to be successful with 76% (N = 38) of diabetes patients. More
precisely, a significant number of patients with diabetes have the appropriate parameters in their
three-month glycemic control when it comes to evaluating the effectiveness of their efforts.
Illustrated by the quotes below, the basis of long-term coping in these patients is their ‘personal
self-effectiveness’. Patients explore and control a variety of external impacts on their blood
glucose level, well-being or they actually correct and modify medical prescriptions, treatment

principles in order to make them more acceptable, and more adaptable in their usual routines.
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Response examples

‘Well..., how should I say?! What it means... it’s difficult to put it into words, because especially recently it
doesn’t mean much, because I've realised that medical prescriptions, the ones physicians give, can only be
recommendations, but we don 't really have to keep to them as they are given, rather they should be adjusted to
the way one lives.” (man, 74 years old)

“You can’t keep to them! Not this rigorously. I've heard of a person who was so strict with themselves, that the
food they are was measured out, and even then they had to have their eyes operated. I'm still at this stage, and
I'm like I can only funtcion in this cowboy system.’ (man, 60 years old)

‘I don’t keep to it rigorously, so I'm not on a diet. But I do a lot of excercise.” (man, 70 years old)

During the thematic content analysis the stress situations caused by diabetes and its treatment
were associated with a number of negative or ambivalent emotional reactions that some diabetes
patients did not cure by changing their circumstances (problem-focused coping) but by reducing
the negative affective state from the critical situation. As higher-level stress and tensions
accompanying the treatment of the disease can imply a kind pyschological regression, many
patients deploy primitive defense mechanisms (e.g.: repression, denial, etc.). Defense
mechanisms often help patients to cope with psychologically stressful situations; however, if
they persist for a long time, they may reduce individuals’ adherence during diabetes treatment.
In addition to the ‘lack of self-strength’ (66%) which was the most common code category
among interviewees, the second most common response type was coded as ‘defense

mechanisms’ (58%).

Response examples for ‘defense mechanisms’ coping style

‘I’ve had diabetes since 2008, that’s 11 years. There are some who had their limbs cut off in only 5-6 years!
Limbs were cut off! | but my leg under the knee, we compressed it with a belt and went to the hospital, there
they put three clips on it and it healed. If you re really a diabetic, then there’s no chance it will heal!” (man, 55
years old)

‘I have a lady acquaintance, who wants to give me advice, because she’s a diabetic too, but she’d better not
say a word (laughing). I'm extremely annoyed with this, so... And we don’t really talk about this in our family,
or about other things either. And no.’ [silence for several seconds] (woman, 70 years old)

‘That’s one thing, and the other one is I have this what ’s-it-called, that | feel the crumbs on the floor under my
feet. And so... I think, that’s my opinion, that until I can feel those crumbs on the floor, | have no fear of my
diabetes.” (man, 74 years old)
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Attitude to insulin use

Within the main sub-themes, a significant difference in responses was stated in the ‘attitude
to insulin use’. Within the sub-theme ‘attitude to insulin use’, the research team detected
patients’ experiences, expectations and views toward insulin therapy. The interview questions
that helped us define this theme were these: How have the prescribed treatments helped your
daily well-being? (positive experiences) How have the treatments spoiled or threatened your
daily well-being? (negative experiences) / How do you feel about keeping to treatment
directions? / How satisfied are your with your current treatment? If you need an injection: how
does it impact your contentment? What needs to be emphasised is the common feature of the
categories defined in this theme: patients’ perceived attitudes were mostly dominated by
emotional responses, and not cognitive processes. The interviews outlined that patients’
attitudes to insulin are mostly affected by their previously formed beliefs about insulin therapy
(e.g.: insulin fatten, it can cause infertility, needlestick pain, etc.). The most common emotions
related to insulin were fear, despair, anger and feelings of frustration. Besides the above, there
were many responses that related the introduction of insulin therapy to the severity of the
disease. In line with these experiences, we created several categories. The two most common
attitudes toward insulin and the mode of insulin administration were ‘fears about taking

insulin’ and ‘insulin as rescuer’.

84% (N = 42) of the T2DM patients in the study primarily associated negative emotions
related to insulin therapy, of which emotions fear was the predominant one. As control loss is
experienced mostly in the body, attitudes toward taking insulin were described with physical

experiences.

Response examples

‘There’s one more thing I'm always afraid of- what if the needle gets clogged?’ (man, 65 years old)

Yes, the first one wasn'’t scary, it didn’t hurt, I didn’t even feel it. These needles are good because one or two
injections go without pain. It’s not true that it’ painless or you can’t feel it. You inject it, and what-what, where-
where did you inject it? Well, the second, fifth, sixth, tenth, especially if injected in the same place, is a different
problem! Then it hurts. That’s one thing, the other one is that if you have been injecting yourself for years, then
you get these certain small bumps, lots of them, and if you hit one of them, then ouch-ouch-ouch... it hurts a
lot!” (man, 74 years old)

‘Because I feared insulin so much, because it’s like the end is here, my diabetes is at that level.” (woman, 57

years old)
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While many patients reported being frightened about insulin therapy and the use of a pen, a
part of them had this reaction of fear only in the beginning. The category named ‘insulin as
rescuer’ characterised 70% of respondents (N = 35) and was identified based on three types of
responses. First, thanks to insulin many reported about a better general health, and they believed
that it helped them control the severity of their disease. Second, insulin helped them ease the
rigorous limits of medical diet therapy as part of life-style therapy, and it also ensured a more

relaxed attitude to the amount of food they were allowed to consume.

Response examples

‘For example, not in my diet, no... Well I won’t, why would I? Even less, should | limit eating even more? More?
Should I not eat ham? No sausage? Well a diabetic is allowed to eat everything, everything is allowed but with
measure. Even icream and cake! That’s where you get insulin! Swoosh (imitates the sound of a rocket toy
landing) and I swallow it! You just need to know how much.’ (man, 60 years old)

‘Well, it has good effects. Considering the condition of my eyes... well | could have become blind, an old lady
with a white walking stick.” (woman, 59 years old)

‘The only way to heal diabetes is insulin, nothing else! These jibber-jabber things are good supplementaries, a
good ,,little substitute” pyschologically, but it means that if it was 20, then it would become 18. It takes away a
little, it’s a little pat, nothing else! (laughs)’ (man, 74 years old)

Openness to new technologies

Adminstering insulin with ease and a flexible attitude to therapy are important factors
because due to a progressive disease and decreased insulin secretion patients may need new
therapy modifications. For patients it is indespensable to be able to properly use the
technological tools required for insulin administration and to be satisfied with the individualised
therapy of diabetes. Therefore, the fourth main theme was ‘openness to new technologies’
which summarised patients’ expectations and experiences related to new technologies (e.g.
mucoadhesive film, oral insulin capsules). The questions that implied the theme were the
following: How satisfied are you with your current treatment? What experiences have
influenced changing your treatment (if you have changed it)? / What would you like to change
in your treatment? / How do you think your treatment influences the progression of your
disease? (complications) / Are you familiar with other treatment methods? / Would you try
them? What does this depend on?

Based on our results, about 42% (N = 21) of the interviewed persons were satisfied with their
current insulin administration technology, while 46% (N = 23) of them complained about needle
use. At the same time, opennes to new technologies can be detected in 20% of patients (N =

10), who would expect new developments to be easier to use (e.g. the majority of patients find
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taking insulin more time consuming than previously taking antidiabetics, many complain about
the frequency of the treatment, the loss of spontaneity). Another expectation of theirs is to be
able to inject insulin unnoticably in social environments and that there are fewer side effects.
In addition, there were persons who complained that the current technological devices for blood
glucose measurement and the needles and pens used for insulin administration are not
environmentally friendly so when developing new insulin delivery devices these aspects should

also be taken into account.

Response examples

Satisfaction with current insulin delivery device:

‘Now I'm on insulin, but I'm satisfied with this pen because I can use it anytime, even at work, and even on the
utility pole because | did it once when | forgot to take it, and then I carry it with me everywhere, so | could take
up there too.’ (man, 70 years old)

“...as a matter of fact, what matters to me is not the method, but the result of the treatment. And as long as it’s
somewhat effective, because obviously the results are not as perfect as those of a healthy person, but as long as
I'm close, I haven’t any. If, God forbid, things turn out that way, then it should be changed, but until then...’
(woman, 62 years old)

Dissatisfaction with the current insulin delivery device due to needle use:

“...this injection, this is well, this, this... because until | was on medication only | just swallowed it in the
morning, at noon and in the evening... but this... this procedure... Because take a look! Here’s my hand (shows

it and there are marks all over his hand, somewhere with bruises). See what I mean?! I simply don’t know where
else to inject it, I can’t do it into my stomach... not there...” (man, 68 years old)

‘Who's satisfied with this? (laugh uncomfortably) No one loves it. Well ok, if the tissue isn’t damaged, then
maybe you can inject it painlessly. The problem here is that those who need to inject it many times, those will
feel that small needle painful too.’ (woman, 44 years old)

‘Not at all! Not at all, that’s kind of logical. Because, even in my mother’s time they talked about implants under
the skin that automatically dose it, well this was in the 60’s, you see? And it’s funny that since then it hasn’t
changed much, only the needles have become smaller, they aren’t that big, but that’s something too. But umm,
I can’t see any major changes coming in this direction.” (man, 60 years old)

Openness to new insulin delivery technologies:

‘If it was easier to use it and without so much mess, fiddling-faddling, then why not?! It would be great if it
could measure and dose the insulin, then we wouldn 't need that much time to measure and count. And that it’s
available soon, not something in the future that I may not live to see.” (woman, 70 years old)

‘The one I used at the beginning, its inside had to be changed, but the one I use now is not environmentally
friendly.’ (woman, 59 years old)

‘Only to make one that isn’t harmful for us. I'd be the first to try it. You bet! Anytime! If it could simplify our
everyday life, then life would be much easier.’ (man, 61 years old)

4.3.2. Cluster analysis and identification of patient types in the light of qualitative results

During the thematic content analysis, a wide range of grouping possibilities was considered,
with each group being both exclusionary and inclusive. Such problems in research can be

adequately addressed by clustering techniques. Since we wanted to get an idea of the



39

characteristics of the possible patient groups when interpreting the results of this research, we
decided to use cluster analysis as a quantitative method. In such a case, it is possible to check
the similarities between groups of texts. However, as a definitional step, we had to distinguish
classical cluster analysis from clustering as a text mining technique. More specifically, the data
sources are text-based in this case. Therefore, the text-based data sources first had to be
transformed into quantitative data in order to perform mathematical operations, i.e. cluster
analysis on them. However, it is important to highlight that cluster analysis was presented as a
complementary procedure to data processing and evaluation, i.e. as an analytical strategy in the
present research. We decided to apply this strategy because cluster analysis techniques help to
summarise and organise the text corpora. The main patient groups were outlined based on the
results of the qualitative analysis, but we wanted to verify these with the help of a quantitative

procedure.

Data were analysed using hierarchical cluster analysis and Ward’s method, as well as using
squared Euclidean distances. The number of clusters used for further analyses was determined
by taking the values of the coefficients, the dendrogram and the number of elements in the
groups into account. On this basis, the four-cluster solution was used for further analyses,
because the distribution of the numbers of patients appeared to be distributed most evenly in
this case (Table 7).

Table 7 Determined cluster numbers during the use of Ward’s method

Clusters N %
Cluster I 16 32%
Cluster 11 18 36%
Cluster 111 14 28%
Cluster IV 2 4%
Total 50 100%

The variables included in the analysis were ‘acquired control’, ‘long-term coping’, ‘attitude
to insulin use’, ‘openness to new technologies’, ‘evaluation of treatment’, and ‘emotional
response’. In the next step, we checked which groups are homogeneous in terms of the variables
by also considering the results of Ward’s method. Where the homogeneity of the groups was
found to be low, it was presumably due to the large distances between the values of the group
members. In order to check whether there were significant differences between the groups in

terms of the examined variables: a one-way analysis of variance was applied. To determine
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which differences were observed between which clusters, the Games-Howell post-hoc test was

performed.

The results showed significant differences along the four clusters in the variables ‘emotional
response to disease’, ‘long-term coping’, ‘attitude to insulin use’ and ‘openness to new

technologies’.

Based on the results of the variable ‘negative emotional responses’ it is stated that there is
a significant difference F (3,46) = 55.293, MSE = 3.785, p < 0.001. During the comparison of
the clusters, it was outlined that the first group was significantly different from the second group
p < 0.001 and the third group p < 0.001, and the second group was significantly different from
the third group p=0.001. By observing the means of these clusters, we can see that the ‘negative
emotional reaction’ appears most often in the case of the first group, while it appears least often

in the case of the third group.

For the variable ‘trivialization’ as an emotional reaction variable, the variances were
significantly different F (3,46) = 3.255, p = 0.005. Looking at the test scores, the occurrence of
minimization differs significantly between the groups F (3,5.653) = 7.763, p = 0.02. When
comparing the groups, it can be determined that the first group is significantly different from
the second group p < 0.001, and the second group is significantly different from the third group
p = 0.001, and the fourth group p = 0.004. When checking the means it can be seen that the

second group showed the highest incidence of ‘trivialization’ as an emotional reaction.

Within the category of successful long-term coping, the results of the variable
‘personalization’ showed a significant difference F (3,46) = 3.166, MSE = 6.162, p = 0.033.
However, when comparing the groups, it was found that there was no significant difference
between the groups. It is important, however, that a marginally significant difference was
observed in the case of the second and third groups, p = 0.057. Looking at the means, it was
outlined that the second group had a higher proportion of personalization as a successful long-

term coping type than the third group.

Within the category of unsuccessful long-term coping, the variances for the variable
‘defense mechanisms’ were significantly different F (3,46) = 3.333, p = 0.027. Looking at the
test scores, there was a trend level difference in means F (3,4.720) = 4.447, p = 0.076. However,
no significant difference was found between the groups during the comparison of the groups.

In spite of this, there was a marginally significant difference between the first and second
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groups, p = 0.066. The means showed that the second group had a higher proportion of

avoidance mechanisms than the first group.

In Welch’s t-test, a marginally significant difference was observed by only one. For the
variable ‘insulin as rescuer’, the variances were significantly different F (3,46) = 4.864, p =
0.005. For the test results, there was a marginally significant difference F (3,5.747) = 4.495, p
= 0.059. When comparing the groups, the difference between the first and third groups was p =
0.01. When checking the means, it can be concluded that the first group is significantly more
likely to have the ‘insulin as rescuer’ attitude than the third group, which is also the least likely

to have this attitude.

For the variable ‘rejection of new technologies’, there was a marginally significant
difference F (3,46) = 2.760, MSE = 1.996, p = 0.053. Comparing the groups, there was a
marginally significant difference between the first and third groups p = 0.052. Considering the
means, we can say that the first group is more inclined to reject new technologies than the third

group, which is the least inclined.

4.3.3. Characterization of patient types based on the semi-structured interviews

with insulin-treated T2DM patients

During the cluster analysis four groups of patients were identified. These groups were
comprehensively characterized along the measured variables, the codes, and they were also
interpreted in accordance with the experiences of qualitative analysis. These four groups were
named by the research team as the following: ‘Vulnerable Personality’, ‘Ambivalent’, ‘Effective

Self-Managers’ and the ‘Somatising’ groups.
Vulnerable Personality

As mentioned earlier, the term Vulnerable Personality is mainly created based on the nature
of the response patterns to chronic disease and the subsequent emotional and behavioral
responses. The impairment of the self-esteem of the patients in the group, and thus the
impairment of their sense of self-efficacy, makes the successful adaptation related to the disease
and the treatment more difficult. It is important to pay attention to how long depressive
emotional mood persists in individuals who living with the disease. Reactions triggered by a
series of losses and negative life events can develop into chronic stress in the long term and
make it difficult to do self-care in diabetes mellitus successfully. It may be worth clarifying the

prevalence of depression in patients (e.g. by means of Beck’s Depression Inventory). This is
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also important because T2DM patients are at a more increased risk of depression as mood
disorder. If depression can be excluded in the person, individual or group grief therapy should
be offered. Furthermore, as professionals, we need to be able to consider whether the primary
objectives should be reducing additional sources of stress, coping with stressful situations more
effectively or influencing stress-related body reactions. The latter is important because the
emotional and psychological capacities of patients may vary and the motivational bases closely
depend on the degree to which someone becomes resilient. Psychoeducation, goal-setting,
relaxation techniques, basic KIP methods, emotionally recharging activities (e.g. Nordic
walking, listening to music, art psychology) can be used in line with these. For more open-
minded individuals with higher cognitive abilities, even involvement in existential

psychotherapy can be fruitful in coping and adapting to illness.
Ambivalent

For patients in the Ambivalent group, the perception of a serious health threat induces strong
anxiety, which may be countered by defense mechanisms (e.g. denial, trivialization). For some
of them, the defenses presumably aim to protect the ego; therefore, it is almost inconceivable
from medical, health professionals’ professionals point of view that a patient would not start to
change their attitude towards diabetes management even if they are in a severe condition (e.g.
after a foot amputation or severe hypoglycaemic crisis). On the other hand, patients, by whom
defensive optimism (underestimation of their own vulnerability) is constantly dominant, do not
change their behavior patterns in response to increased risk perception. Thus, as a professional,
it is necessary to increase the emotional engagement of patients towards diabetes therapy and
the sense of control, which can be achieved by doctors showing their patients that their
relationship is not hierarchical, but that the key to their cooperation is the active involvement
of the patient. The application of the latter would modify the manipulative and resistant attitude
of patients with diabetes towards therapeutic prescriptions. In addition, the interview transcripts
and the experience of the qualitative study outlined that this group of patients often experience
isolation and social loneliness, which is essentially self-generated. Teaching them support-
seeking strategies can be effective for them, for example, by organising educational and training
programmes that the diabetes patient can visit with family members or close friends and where
there is an opportunity to discuss and debate about the experiences during living with diabetes,
thus strengthening the involvement of the social environment in the patient’s life. Individuals
can also benefit from the introduction of methods used in cognitive behavioral therapy and

schema therapy (e.g.: restructuring cognitive distortions and irrational beliefs) and learning
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more effective coping mechanisms. The use of imaginative personalization techniques can be
a way forward in understanding and correcting behavior for diabetes patients with weight

problems and binge eating.
Effective Self-Managers

Individuals in the Effective Self-Managers group are able to successfully manage diabetes
self-management tasks, have higher levels of self-efficacy and some sort of dispositional
optimism since they focus on the potential positive outcomes instead of the difficulties
regarding diabetes management. In addition, several of them also show constructive thinking,
i.e. some sort of sensitivity and openness to change, which may be an important aspect in
facilitating adaptation when living with diabetes. Since they are conscientious and essentially
task-oriented, one may wonder why this group of patients deserves special attention. The
answer lies in the nature of insulin-dependent T2DM as a chronic disease. To give an example,
it is a common experience of medical professionals that exactly those patients develop
complications such as retinopathy, who are most committed to following treatment guidelines.
This is because constant adjustments can cause blood sugar fluctuations to occur more
frequently, which can affect the early development of eye problems. This can give rise to serious
controversies on the part of the patient, which can make them more vulnerable, for example, to
cognitive dissonance. The latter is a risk factor because, from a psychological point of view,
when decisions need to be made on the basis of feelings and cognition, and the cognitive aspects
are too contradictory, it is rather almost always the feelings that tend to project the behavior.
Therefore, for these highly self-monitoring individuals, it may be beneficial to provide
occasional reinforcement in the form of feedback on their therapeutic behavior and outcomes.
In addition, it is worth paying attention to ensure that the individual does not experience a sense
of excessive personal control while managing the disease, as this may reinforce the assumption
of responsibility. The latter is risky because T2DM is a chronic disease, which can often lead
to late complications and other health problems, even with adequate metabolic management,

which patients may experience as a personal failure in spite of inadequate information.
Somatising

In the Somatising patient group, avoidant behavior can prevent them from facing change,
loss and resolving crises with positive outcomes. This finding is also consistent with the earlier
result that people in crisis also have a lower level of efficacy in their daily activities and that an

integrated mature personality can only develop in old age through the appropriate experience
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and resolution of crises. It is well known that psychosomatic illnesses tend to develop when the
emotional stress is too intense or lasts longer than average, or when the individual response
patterns (e.g. coping patterns) are at a lower level. In these cases, the patients’ only tool is the
somatising response. In my opinion, the solution in their case should primarily be organised
around reducing anxiety, more specifically developing a safe, protective relationship with a
health professional (e.g. doctor). The latter may have the effect of increasing the patient’s level
of stress tolerance. They may benefit from ventilation therapy, biofeedback therapy or, in cases
of strong avoidance, the involvement of health psychologists who can help to uncover the
factors behind the patient’s behavior through imagination, symbol therapy or projective
psychology techniques. However, one thing should not be overlooked: since this type of patient
is the most likely to show negative emotional manifestations and the level of avoidance can be
very high, a medical professional should not, by any means, demand changes and increased
assumption of responsibility from patients. Instead, the aim should be to build trust and safe,
unconditional acceptance, and to work only with the approach that best suits the patient and the
particular structure of their disease. There is no doubt that the process must focus on emotional
support rather than rational arguments (e.g. patient education), which can require a lot of

patience and understanding.

5. Discussion

In our work, we sought to explore and understand therapeutic cooperation, disease-
management related to complex treatment, and behavioral aspects of adherence to diabetes
therapy in people diagnosed with T2DM who are treated with insulin, primarily from the patient
perspective. The knowledge gained in this area may in the future contribute to a better
understanding of the dynamic processes at work within individuals with diabetes and how these
processes interact with each other and even could overwrite the intention to medical
recommendations and considerations. Carefully and within the limits of our own professional
competence, we aim to formulate recommendations, which can serve as guidelines for the
preparation of prevention programmes regarding future behavior change as well as more

effective patient care needed in daily clinical practice.

As highlighted earlier in the introduction, adherent behavior in T2DM patients plays a
central role in the development of the disease and in the occurrence and possible worsening of

complications. It has also been identified that nowadays a wide range of medical devices are
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available, which are required for diabetes care (e.g. insulin preparations, insulin delivery
technologies, blood glucose monitoring devices, etc.), yet, relatively few patients with T2DM
can maintain an optimal metabolic control in the long term (Ferguson et al., 2015; Garcia-Pérez
et al., 2013). It is undeniable that in the background a number of environmental, socio-
demographic, disease-specific and personality factors play a role in the latter phenomenon;
however, considering the fact that it is the patient who is essentially responsible for a proper
management of T2DM, we aimed to understand and explore the factors depending on the
patient and their self-management more deeply in order to understand this phenomenon.

Based on the main hypothesis of our research on adherence behavior in T2DM, we
presumed that a correlation between the different types of adherence would be detected and we
managed to confirm this hypothesis. Namely, the different adherences in the management of
diabetes showed a significant correlation with each other. Based on the obtained results, more
cooperative behavior in medication management is presumably one of the factors which may
reduce long-term adherence to lifestyle therapies. This statement can be supported from two
points of view. The first one relates to the way how the health care system functions. The health
care system in Hungary is based on a former socialist approach as in most Central and Eastern
European countries. This traditional paternalistic approach to patient cooperation has been
dominant in this region for a long time: the patient is a passive participant who follows medical
instructions and expects their health to improve primarily through healthcare and medications.
More specifically, doctor-centred communication and decision-making were predominant
(Murgic et al., 2015). The other aspect is that T2DM requires lifelong specialist care, i.e. it is
incurable after a certain progression, but it can be managed with adequate attention and effort.
As mentioned in the introduction, some studies show that successful management of diabetes
is more than 95% dependent on the patient’s self-management abilities and skills. This
phenomenon also highlights the fact that lifestyle therapies require a dynamic approach, taking
into account a combination of variables that have an impact (e.g. socio-demographic

parameters, psychological and behavioral characteristics, individual competencies, etc.).

The fact that these complex therapies are mostly individualised also plays a role. Patients
who are properly educated and adherent to several elements of complex therapy are aware that
their body delays the release of insulin after a meal, which can cause a sudden spike in blood
glucose levels; therefore, an adherent approach related to nutritional therapy becomes a key

element. When studying the relationship of adherence to medical nutrition therapy with other
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adherences, we should also remember that all these processes are influenced by how well a
particular patient is able to solve problematic situations, i.e. how resourceful they are, and how

advanced their diabetes is.

In our research, the adherent behavior related to blood glucose control showed a
significant, moderate, positive correlation with adherence types related to medication and
medical nutrition therapy. When comparing the results with the ones obtained by Hanko et al.
(2007) as well as with the findings of the National Association of Diabetes Patients (CEOSZ)
in Hungary and Szinapszis Market Research and Consulting (2018) conducted on a sample of
Hungarian diabetes patients, it can be stated that our results are only partially similar to the
findings of the aforementioned studies. The results of the first study show that DM patients
follow blood glucose monitoring and medical nutrition therapy at a higher percentage on
average; however, this is less true for regular medication. In the second study, 80% of DM
patients reported that they follow instructions on medication and insulin dosage — thus
presumably, they also measure their blood glucose levels more often — but adhere less to
lifestyle therapies. There are several concerns regarding their results: adherence was mostly
measured on a self-report basis, and the study by the National Association of Diabetes Patients
(CEOSZ) and Szinapszis Market Research and Consulting (2018) included people with type 1
diabetes mellitus (T1DM) as well. Since following medical nutrition therapy adequately and
monitoring blood glucose levels regularly can help to avoid the prevalence of hyper- and
hypoglycaemic states and the occurrence of complications (Janapala et al., 2019.; Rubin, 2005;
Sun & Lian, 2016), it is conceivable that these adherence types are inherently linked more
closely. If we can truly consider adherence to blood glucose control as a key element of diabetes
management, which may play an essential part in the detection and avoidance of hyper- or
hypoglycaemia and the prevention of metabolic derailment, in the future it may also be
beneficial to identify the possible underlying causes of inadequate blood glucose control. It is
well known that before determining how adherent a person is to blood glucose control, it is
necessary to investigate the sources of inadequate blood glucose measurements: patients not
following dietary instructions, medication/insulin dosing not being well adjusted or failures in
the treatment system (e.g. inadequate patient education) can be the reasons behind the problem.
Another important aspect should not be overlooked, which will be mentioned only marginally
due to the different focus and scope of this thesis: the role of the funding protocol itself in blood
glucose monitoring. While all DM patients on insulin treatment have access to a blood glucose

meter subsidised by social insurance, the prescription of test strips is no longer equally available
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to all individuals (National Health Insurance Fund, 2016), and this may also influence how
regularly someone measures their blood glucose levels. It would be important to document this
information in the future when collecting data for further research. The underlying reasons for
the obtained results are most likely caused by inadequate adherence to dietary instructions since
the process of data collection was carried out under the supervision and with the cooperation of
a medical professional. This is also confirmed by the fact that, since the participating patients
were undergoing a transition to insulin, a change in their therapy was initially justified for them
because the diabetes treatment they had been receiving up to that point did not provide them
with the appropriate metabolic status. Overall, it can be concluded that the maintenance of blood
glucose levels within the optimal range is not only connected to medication but it is also

significantly related to the patient’s carbohydrate intake and dietary habits.

Based on the results of this study, the lowest completion rate for lifestyle adherences
was recorded in the adherence to physical exercise. Our results are also consistent with the
findings of other studies, which show that the adherence of DM patients is lowest in the area of
physical exercise therapy (CEOSZ and Szinapszis Market Research and Consulting, 2018;
Hanko et al, 2007; Mogre et al., 2019; Sal et al., 2018; Schlesinger et al., 2020). One of the
possible reasons behind this phenomenon could be that the definition of physical exercise
therapy is often not well-defined and not properly described by health professionals. In fact,
physical activity not only includes hours of sports or gym, but other forms as well, for eg., when
a person is doing aerobic exercise or muscle stretching for 20 minutes. Taking a walk,
gardening, doing housework, etc. is also considered as physical exercise (Hamasaki, 2016;
Mertig, 2012). When interpreting the results, it is worth noting that, since we are mostly looking
at the results of older diabetes patients, the low adherence to physical exercise may be due to
the fact that medication therapy has been sufficient for the patients in the sample to control
blood glucose levels for a long time when managing their diabetes, i.e. a lifestyle habit has been
established over decades, and it can only be changed with proper motivation, effort and serious
determination (Ferrari et al., 2021; McSharry et al., 2020; Wood & Riinger, 2016). This means
that for the majority of patients, it is easier to take medication at scheduled times than to
radically change their eating habits and lifestyle. In the case of elderly patients, this potential
explanation may be extended by the emergence of a more rigid and conservative mindset that
often accompanies ageing, as well as an increase in the prevalence of age-related diseases and
complaints (Kobayashi et al., 2016; Pelimanni & Jehkonen, 2019).
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Before drawing any major conclusions, it is important to consider that, although mapping
and interpreting the adherent behaviors associated with the different elements of DM therapy
is a key task, the ability of a person to follow medical recommendations associated with
complex therapy and to successfully solve and implement these self-management tasks into
their lifestyle also depends on their FHL and diabetes-specific numeracy skills. Based on our
results, we have found that reading comprehension and diabetes-specific numeracy skills and
knowledge as non-clinical factors, are critical in diabetes treatment and disease management.
For this reason, our first step was to monitor HL test scores of individuals in the sample. Next
we examined how well the competencies measured by the instruments interacted with each
other. In the third step, we used variance-based path analysis to check the impact of the variables

included in the model on one another.

Our cross-sectional study revealed that 34.6% of T2DM patients had inadequate or marginal
reading and comprehension levels. These findings concur with the results of Papp-
Zipernovszky et al. (2016), who compared the scores of several individuals suffering from
chronic illness with those of the healthy population, and found that chronic patients such as DM
patients had significantly lower FHL levels. International studies by Agad Hashim et al. (2020),
Abdullah et al. (2019), Vandenbosch et al., (2018), Van der Heide et al. (2014), Bailey et al.,
(2014), Al Sayah et al., (2013), Yamashita & Kart, (2011), White et al., (2010), K. Cavanaugh
et al., (2009), Ishikawa et al., (2008) also support the aforementioned result, i.e. the presence
of T2DM is in association with the individuals’ FHL levels. In addition, our results are
consistent with the data reported by Cavanaugh et al. (2011), who found that lower levels of
FHL among DM patients are between 15 and 40%. According to the results of the European
Health Literacy Project (HLS-EU) designed to map the HL of the entire population, low FHL
levels range from 1.8 to 26.9% globally depending on the country (Sgrensen et al., 2015). In
2016, Hungary joined the HLS-EU and findings from this study indicated that more than 50%
of the surveyed Hungarian population had a limited level of HL. However, the aforementioned
study did not focus on disease-specific FHL (Koltai & Kun, 2016).

Results from the DNT-15 test show that problem areas for respondents mostly include food
label interpretation and items that require multistep calculations, such as calculating insulin
dosage based on current blood glucose level and carbohydrate intake. These results suggest that
the majority of T2DM patients have insufficient knowledge and experience difficulties during
nutrition therapy, and when measuring the correct insulin dosage as part of diabetes

management. This may be due to a number of factors influencing these areas. Currently, there
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are no diabetes-specific FHL and numeracy guidelines, and the DNT-15 measurement has not
been validated on a Hungarian sample yet, so our results should be interpreted with caution.
The PIACC (Programme for the International Assessment of Adult Competencies), a
comprehensive international study, which tested a variety of key competencies used in everyday
life and work of the adult population in participating countries, found that numeracy skills of
the Hungarian adult population exceed the average of OECD countries. However, Hungary
performs below the average result of OECD member countries in terms of reading
comprehension and problem-solving skills (OECD, 2019). Based on these global results, it is
possible that T2DM patients score lower on the DNT-15 test in the above-mentioned task types
because they already have a lower level of numeracy skills, which is known to affect
individuals’ problem-solving skills (K. Cavanaugh et al., 2008). Another possible explanation
could be that the course of DM varies from individual to individual and that social and
environmental factors can also play an important part in chronic disease management.
Furthermore, our previous study found that the majority of T2DM patients already have a lower
adherence level in lifestyle therapy, so these individuals feel less motivated to understand the
nutritional value of foods and they do not use these competencies during insulin administration.
A third possible reason could be that diabetes education in Hungary does not place much
emphasis on the acquisition of the above-mentioned competencies. Another study by our
resarch team validating Diabetes Knowledge Test to Hungarian also drew attention to the
necessity of enhancing the level of dietetic knowledge of T2DM patients (Papp-Zipernovszky
etal., 2021). According to Rothman et al. (2008), there are patients with adequate literacy levels
who still have difficulty comprehending numerical tasks. Due to the nature of the tasks, the test
situation itself may have caused anxiety in respondents, which negatively affected their working
memory and increased the number of errors when doing the tasks (Rothman et al., 2008).
Furthermore, direct measures, such as the DNT-15 test, require good visual acuity and writing
skills, so it is possible that elderly participants did not perform well on this test due to their

lower cognitive and fuctional abilities (Al Sayah et al., 2013; Huizinga et al., 2008).

According to the Partial Least Squares Structural Equation Modeling (PLS-SEM), FHL,
particularly the scores on reading comprehension, are influenced by age, marital status and
educational background. The obtained results reflect the findings of Poureslami et al. (2017),
Vogt et al. (2017), Lavin-Tompkins (2020), Papp-Zipernovszky et al. (2016), Liu et al. (2020)
and Connor et al. (2013), which show that performance on tests deteriorates with age,

educational attainment significantly affects the level of HL and family status may also play an
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influential role. In this case, being married or in a relationship as family status and having a
higher level of education increases the chances of performing better on FHL tests, presumably
due to social support in the former and more developed critical thinking in the latter situation.
It can be argued that with ageing, T2DM patients require increased attention to HL
competencies, because this may generate difficulties in interpreting and following relevant
healthcare information due to the general functional decline (e.g. in visual and auditory abilities,
etc.) and cognitive decline (e.g. in processing information, working memory capacity, etc.)
associated with ageing. FHL skills are closely related, i.e. reading comprehension influences
numeracy test scores and affects the ability to solve problems. This is also consistent with the
findings reported in scientific literature (Al Sayah et al., 2013; Huizinga et al., 2008). Based on
the model, self-rated health status of T2DM patients impacts their scores on diabetes-numeracy
skills tests. Although a weaker, negative effect is observed between the two variables, the
willingness of a diabetes patient to perform numeracy and problem-solving tasks in disease-
management is also essentially dependent on how they rate their own health. It is well known
that an individual’s self-rated health, as an indicator of the quality of life, is a very good
indicator of the actual state of health, and its rating is influenced not only by perceived health
but also by the economic, social and cultural situation of the individual (e.g. education,
occupation, income, place of residence, etc.) (Au & Johnston, 2014; Verropoulou, 2012). The
connection between socioeconomic status and the state of health is not one-directional, but they
rather interact with each other. This means that not only those living in less favorable
circumstances may have a more negative rating of their health status, but also that having a
worse health status may result in varying levels of cost claims. Furthermore, education level
and financial circumstances are also closely related to how individuals rate their state of health
(Hungarian Central Statistical Office, 2018). The reason why only 21.6% of the participants in
the sample rated their health as good, 75.5% as satisfactory and 2.9% as poor can also be
explained by the fact that the majority of the participants in the sample were from an elder age
group and 82% of them had already developed diabetes complications. This may be further
supported by the fact that diabetes patients treated with insulin initially report poorer self-rated
health (Pan & Ward, 2015). The negative directional effect of self-rated health on numeracy
skills may be explained by the fact that those who rate their health status as worse are likely to
actually have worse objective health parameters, an advanced status of diabetes and they are
more likely to be on intensive insulin treatment. Consequently, they need to follow a much
more complex therapy, possibly having to meet all these requirements while taking other health

problems into account, which increases their distress about the disease and its management.



o1

More specifically, they often have to deal with problematic situations related to their disease.
Intensive insulin therapy requires them to measure blood glucose more often and perform
diabetes-specific numeracy tasks, i.e. these specific competencies are used more frequently.

The latter may explain why these patients have a higher total score on the DNT-15 test.

A positive directional effect of self-rated health can also be detected in the outcome variable
I. e. HbALc levels, and it has a negative effect on the frequency of daily insulin administration,
which is one of the self-management behaviors and it may also have an impact on HbAlc levels
influenced by the duration of insulin treatment. The obtained result can be explained by the fact
that the longer a person has been required to use insulin, presumably, the greater the destruction
of pancreatic beta cells becomes, the person is older and suffers from complications or co-
morbidities, and has a shorter life expectancy. As a consequence, the expected target range of
treatment may be more lenient (sometimes HbA1c targets above 8.0% are acceptable) than for
their peers with better health. The positive effect between self-rated health and the health
outcome variable (HbA1c level) supports what the literature and previous studies have found:
people are able to reliably make complex ratings of their own health (Boros & Kovécs, 2018),
but they sometimes attempt to hide their own lack of competence with compensatory behavior
(Lavin-Tompkins, 2020). Self-rated health has a weaker but negative directional effect on the
number of daily insulin administrations, and it is related to the fact that those who feel more ill
also need a more complex therapy, for which it is essential to perform multiple insulin
administrations and to monitor their blood glucose levels several times a day, i.e. to put more
effort into engaging in self-management tasks. Regarding indirect effects, the positive
correlation between the level of education and DNT-15 scores is also consistent with previous
findings which highlight that having a higher level of education contributes to being more
skilled at numeracy and reasoning tasks and to having significantly better problem-solving
skills (K. Cavanaugh et al., 2009; Kobayashi et al., 2016; Rothman et al., 2008). The positive
mediational effect of improved FHL on the willingness of DM patients to control their blood
glucose levels on a daily basis also suggests that this competence contributes to a more adherent
behavior to therapies by helping patients to understand the medical instructions to be applied
during self-management more easily, i.e., it has a positive effect on self-management. This
statement is similar to the ones made by Al Sayah et al., (2013); K. Cavanaugh et al., (2008);
K. L. Cavanaugh, (2011); White et al., (2010); Yamashita & Kart, (2011).

A further important step was to examine the impact of psychological and behavioral factors

that play a substantial role in the treatment and care of T2DM in terms of adherence, quality of
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life and treatment satisfaction. Insulin-treated T2DM patients must learn to live with the
changes that come with chronic illness, to tolerate treatment modifications, and the remissions
and relapses that occur during the course of the disease, which are often unpredictable and can
be associated with unwanted changes even with adequate medical control. By definition, this
may involve an increased occurence of anxiety. This suggests that only patients with more

effective coping strategies will be able to handle and manage their iliness adequately.

The therapeutic effectiveness of DM patients can be approached from a variety of
perspectives (e.g. via the integrability of health behavior models or the complex exploration of
patients’ personality dimensions). It is important to emphasise that the focus of this study was
not the examination of the aforementioned phenomena, but rather we aimed to address and
understand the therapeutic effectiveness of insulin-treated T2DM patients along with
psychological and disease-specific variables. In this study conducted with qualitative
methodology, we sought to obtain a more complex picture of the everyday experiences of
T2DM patients that may influence their adaptation to illness and its treatment. We also tried to
explore how satisfied DM patients are with their current therapy and what determines their

expectations and attitudes to new insulin delivery technologies.

According to the results of our qualitative analysis, the emotional correlates dominated in a
significant proportion of responses of T2DM patients treated with insulin. Negative emotions
(e.g. despair, fear, sadness, disappointment, anger, etc.) were dominant in the texts of the
interviews. Most often, they centred around the dissatisfaction with the therapy and the
progressive nature and management of the disease. These results are consistent with the study
by Stuckey and Peyrot (2020). According to their literature review and secondary analysis of
qualitative data, DM patients often experience negative emotions, which can mainly be
organised around the characteristics of hypoglycemia, diabetes complications and DM
treatment (Stuckey & Peyrot, 2020). This finding may also be explained by the fact that for a
T2DM patient, the diagnosis and loss accompanying the treatment may appear similar to a
traumatic experience. The sense of security and schemes used in the past are questioned, the
ego of the individual is also wounded, which may take the form of post-traumatic stress

reactions due to long-term untreated distress (O’Brien, 2010; Pintér, 2018).

A particular type of emotional response to DM was trivialization. This reaction, coded as an
emotional response, could legitimately also be classified as a psychological defense
mechanism; however, we interpreted long-term coping mechanisms in line with behavior and

problem-solving; in this case, the feeling of trivialization as a coding unit could be interpreted
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rather as emotional burnout resulting from the exhaustion associated with the acceptance and
management of DM. The latter statement shows similarity with previous qualitative research
findings, where trivialization was also observed as an emotional response to diabetes (Stuckey
& Peyrot, 2020). Another study on stories of crisis situations points out that in narratives about
negative life situations trivialization occurs significantly more often, probably due to
adjustment disorders triggered by crisis situations (Puskas, 2019). In addition to this, the
findings indicating that insulin-treated T2DM patients mostly experience negative emotions
related to their illness and treatment may be explained by the fact that it is elderly adults who
are affected by T2DM. The process of living with the disease and everyday treatment
procedures may be complicated for them because of additional factors such as the
reorganisation of their current lifestyle, the emergence of normative crises associated with life
stages (e.g. relational, physiological, mental changes, restructuring of social functions and
roles), crises caused by a variety of other life stressors and losses (e.g. changes in physical
abilities, the emergence of other chronic illnesses and issues of care-taking, loss of a spouse,
etc.). Our findings are also consistent with those of another study which attempted to identify
DM patients with more problematic self-management and found that ‘bitter’ and
‘overwhelmed’ patients are more frequently treated with insulin while ‘overwhelmed’ patients
appear to have feelings of depression more frequently and are overall less satisfied with their
treatment (Mosnier-Pudar et al., 2010). Furthermore, negative emotions were dominant in the
emotional responses of T2DM patients treated with insulin participating in this study because
they inherently might have had lower self-efficacy (van Smoorenburg et al., 2019). The latter

statement should also be verified by objective tests in the future.

Based on the results of our content-based thematic analysis, the second main topic with
significant differences in responses was long-term coping strategies. Personalization as a long-
term coping strategy was present in the majority of DM patients (76%). Since the diagnosis of
this chronic disease and the introduction of treatments may trigger a temporary loss of
psychological balance among diabetes patients (Pintér, 2018), i.e. they may experience the
process as a kind of crisis, the only remaining option for them to exercise control may be to
overcome the situation, adapt treatment guidelines to their individual lifestyle and experiment
with dietary prescriptions and insulin dosing as well as monitoring blood glucose levels at the
same time. This statement is in alignment with the findings of the research by Reinhardt (2007),
which show that T2DM patients have fundamentally lower control over their health. However,

according to our study, personalization may predict not only control but also the capacity for
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long-term coping. For eg., those who were able to learn from the trials and experiments with
optimal blood glucose levels and medical recommendations received during personalized
therapy, were able to manage their DM better and could develop new attitudes towards the
disease and treatments later on. These results are in line with previous research that found that
some patients with T2DM are able to accept and integrate their illness into their life story
(Stuckey & Peyrot, 2020). Furthermore, when examining long-term coping, it is necessary to
consider which areas are most affected by adaptation: the development of adherent behavior to
complex therapies, the incorporation of new behaviors and habits into the previous lifestyle, or
the absorption of negative emotions associated with this chronic disease (van Smoorenburg et
al., 2019).

The change accompanying the disease usually involves re-evaluation processes both in
behavior and thinking. Experiencing negative emotions, some patients used defense
mechanisms in the process of emotion regulation and coping with negative feelings. Especially
those, who find it difficult to cope with DM and its management and instead of active coping
they rather distance themselves from the issue or subconsciously gain strength to face the
problem. As already mentioned in the results, this can essentially be considered as a
maladaptive coping style if it persists for a long time and becomes a dominant one instead of
restoring the altered self-image and life situation. It is important to note that more than half of
the patients in the sample used defense mechanisms, which reinforces the fact that it would be
important to explore coping styles in the future when providing psychological support to DM
patients. This step would not only reveal the psychological resources of the particular patient
but also their fixed problem-solving patterns. It is well-known that when individuals are
emotionally overwhelmed, they mostly respond to diabetes as a disease and its management
involves avoidance behaviors and emotion-focused coping styles (McCoy & Theeke, 2019;
Zhang et al., 2009). In addition, elderly patients with DM are more prone to prioritise emotion-
focused coping styles (Karlsen & Bru, 2002), and our results may also be explained by this

phenomenon.

Based on our results, two different attitudes towards insulin were identifiable: ‘fears about
taking insulin’ and ‘insulin as rescuer’. 84% (N = 42) of the individuals in the sample perceived
insulin and the associated mode of administration (pen and needle) as fear-provoking, while
70% (N = 35) of them gave the medication a ‘rescuer’ connotation. The obtained results can be
explained in several ways. Primarily from the patients’ point of view, the introduction of insulin

therapy, and potentially its intensification, requires further learning processes which are also
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affected by a number of personal, situational and social/cultural factors. This uncertainty causes
tension that may generate fear and doubt in patients. Situational control, the side effects
associated with insulin use, memories of previous inconvenient medical procedures, the pain
experienced during insulin delivery play a critical part in forming attitudes towards treatment.
This finding is consistent with the results of earlier studies that underline the high prevalence
of negative attitudes towards insulin among patients with DM (Ellis et al., 2018; Gonder-
Frederick et al., 2016; Stuckey & Peyrot, 2020). It is also important to stress that some patients
have complained that professionals tend to attribute higher blood glucose levels to metabolic
and dietary deficiencies. Still we should keep in mind that DM is a complex disease in which
not only the aforementioned beta cells are damaged, but also cells that may help in the
protection against hypoglycaemia. For example, damage to alpha cells can reduce the ability to
recognise the sensations that occur during a hypoglycaemic state, which can create further
problems for the patient. In such cases, it is essential to educate patients about the problem and
not attribute everything to the inadequate effect of insulin (Tulassay, 2011). In the interviews,
DM patients on intensive insulin therapy were more likely to have a fear of hypoglycaemia,
more afraid of diabetes complications and reported greater distress, which findings have also
been reflected in previous studies (Gonder-Frederick et al., 2016; Hendrieckx et al., 2020;
Holmes-Truscott et al., 2018; Stuckey & Peyrot, 2020). It has also been shown that individuals’
attitudes to insulin are most influenced by their previously formulated beliefs about insulin
therapy (e.g. insulin is fattening, can cause infertility, needles are painful, etc.). These beliefs
may have a significant impact on patients’ attitudes and openness to new insulin delivery
technologies, which may also be influenced by previous experience and the successful

integration of self-management habits into their lifestyle.

Many T2DM patients consider insulin to be the preferred treatment in terms of improved
well-being and slowing down the progression of complications. On the other hand, the
introduction of insulin also provides them with relief from the rigid constraints of medical
nutrition therapy accompanying lifestyle therapy, and a freer attitude towards the quantity of

food consumed.

The attitude of ‘insulin as a rescuer’ was observed in 70% of the responses from the
interviewees. To some extent, this attitude also reflects the way of ‘Personalization’ detected in
long-term coping, and the need to regain a sense of control. It is important to underline that
although the results suggest that this category, in contrast with the above mentioned, shows a

positive attitude, it does not always indicate benefits in terms of blood glucose levels and
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improved well-being, but it rather refers to the way in which patients can manipulate the often
strict and rigid diabetes therapy with different insulin doses. This phenomenon is well supported
by previous findings, namely, that professionals are trying to emphasise acceptable blood
glucose levels while the primary goals of the patients are finding ways to accept and live with
the disease (Bruno et al., 2019; Funnell & Anderson, 2000). The latter can be traced back to the
paternalistic approach mentioned in the previous sections and to the fact that it is either
knowledge, psychological resources or perhaps the right level of emotional engagement that
patients lack. Adherence to medical nutrition therapy and factors linked to changes in dietary
habits also imply a deterioration in the quality of life among patients with diabetes (Krzeminska,
Bak, et al., 2020), so they look at insulin use as a way to contradict these external expectations
in order to assess their quality of life as better, which may explain the association of insulin

with ‘rescue’.

According to our results, 42% (N = 21) of the DM patients participating in the interviews
were satisfied with their current insulin delivery device, while 46% (N = 23) expressed their
aversions to using needles. At the same time, openness to new insulin administration
technologies can be detected in 20 % (N = 10) of the patient sample. These findings show
similarity with the results of an observational study in which researchers have stated that
insulin-treated T2DM patients in eight European countries were less satisfied with their diabetes
treatment than people who were treated with lifestyle therapy only or with oral blood glucose-
lowering agents (Boels et al., 2017). Nevertheless, this is a contradictory finding since, while
most patients with DM report that they are currently less satisfied with their diabetes therapy
and insulin delivery pens, only 20 % of them are open to new insulin delivery devices. This
may be explained by the fact that the average age of the individuals in the sample was 65 years,
who belonged to an older age group and had lived with their DM for a significantly longer
period of time; therefore, they may be essentially less open to new technologies due to lower
levels of self-confidence, overload from diabetes therapy care and other health issues, which
can take up a significant part of their psychological resources, thus reduce their willingness to
learn to use new insulin delivery technologies. In addition, the accessibility of these
technologies (both physical and financial), their easiest possible use, their perceived usefulness
and the minimal occurrence of side effects may also be important factors. For instance,
individuals in the sample would expect new developments in devices to be easier to use (e.g.
most patients perceive the procedure of insulin administration as more time-consuming than

taking antidiabetic drugs, they also complain about the high frequency of administration and
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loss of spontaneity). Patients expect new technology to allow for discreet insulin application in
social spaces, as well as to have a low number of side effects. These findings are similar to the
results of previous studies, which outlined that one of the conditions for openness to new
technologies is ease of use and unobtrusive application in social spaces (Abu Hassan et al.,
2013; Ellis et al., 2018; Yan & Or, 2019). In the present study, some also complained that the
current technological devices for blood glucose monitoring and the needle and pen used for
insulin delivery are not environmentally friendly. This aspect should also be taken into account

when developing new insulin delivery devices.

6. Conclusion

In terms of insulin-treated T2DM patients’ adherence behavior in diabetes therapy, it can be
concluded that patients can be both adherent and non-adherent in several areas of diabetes
management. Since therapeutic elements are closely related to each other and together they
contribute to successful diabetes management, adherence to therapy is essential. It can also be
argued that a higher level of cooperation and appropriate disease-management can only be
achieved if the cognitive component of adherence, i.e. the level of HL of patients, is also
adequate. An adequate level of FHL skills not only refers to the skills to access, interpret and
understand fundamental health-related information and services but also to the extent to which
an individual is able to make decisions and solve problems in managing diabetes during the

complex diabetes therapy.

The results of the research showed that the main differences in the behavioral characteristics of
insulin-treated T2DM patients were in their emotional attitudes towards DM and the treatment
regimen. A psychological crisis could be observed in the majority of DM patients, mainly at
the beginning of their disease history or after the development of diabetes complications
affecting their everyday life, or after changing the previous forms of therapeutic titrations. Of
course, responses related to learning about having diabetes are varied, but overall it can be
argued that all individuals experienced at least some temporary state of destabilization and
disorganization during the course of their diabetes. Another important observation is that
achieving an appropriate level of adherence can often be hindered by defense mechanisms,
which are mostly response patterns to anxiety due to a reduced sense of control and lack of
knowledge. Another key factor is how their expectations about insulin therapy, their confidence
in the effectiveness of the treatment, and the feelings and symptoms associated with it influence

their daily well-being, their coping with the disease and their quality of life. These experiences
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may not only explain adherence to therapy but can also predict openness to new insulin delivery
technologies. For instance, the measurement of attitudes to insulin treatment and current insulin
delivery technologies showed that the fears and anxiety associated with insulin negatively
influence the success of insulin treatment for those who perceive the introduction of insulin as

a setback and the intensification of insulin dosage as a personal failure.

Altogether, it can be concluded that there are basically two ways to engage diabetes patients
in therapy and to increase their engagement and adaptability. One can be achieved through the
development of HL competencies, which we have conceptualized from the results of our
research. The other aspect focuses on psychological support, reduction of anxiety, the
importance of emotional engagement, the patient’s psychological resources and experience of
disease management, which can be leveraged to enhance therapeutic effectiveness by

overriding cognitive biases and misconceptions.

In addition to the statements made above, it is important to stress that the analysis of the
subject of this thesis left a number of questions open (e.g. no personality tests were included,
no projective measurement tools were used, no medical records were included, which could
have provided a more objective picture, etc.); and certain aspects require a more detailed study
than the one described here (e.g. exploring coping strategies using objective measurement tools,
using a diabetes distress scale, screening for depression, etc.). We consider it an advantage that
the research could be carried out on a specific patient sample, which is less explored not only
at a national level but also, without any exaggeration, at an international level too (e.g.
qualitative studies on the treatment experiences, disease perceptions, openness to new

technology etc. in T2DM patients treated with insulin).

A novelty of this dissertation is that the DNT-15 test measuring diabetes-specific numeracy
skills has not been applied on a Hungarian T2DM patient sample before our study. Since the
test has an excellent internal reliability value, it would certainly be reasonable to validate the
instrument on a Hungarian patient sample in the future. Due to the complexity and diverse
nature of the phenomenon, it would be important to verify the level of HL in this population

with the help of additional measurement tools.

We took a step forward, and based on our findings, we have aimed to provide a
comprehensive summary of the types of T2DM patients that are most recognisable in patient
care. In alignment with these insights, we have formulated some concrete recommendations for

the preparation of future research opportunities and prevention programmes. These guidelines
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offer an opportunity for medical professionals and health care personnel to provide effective
support to the affected people through the bio-psycho-social and spiritual perspectives of
diabetes patients. Although these results are still rudimentary and not yet fully elaborated, we
believe that they could be forerunners of future complex surveys and scales. They could be used
to map the dilemmas and psychological state of T2DM patients regarding their treatment, thus
making the individualised therapy, which is already a focus of professional guidelines for
diabetes care, more integrated and more approachable from a behavioral and psychological

point of view.
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9. Appendices

Annex 1
Measuring different types of adherence
How much do you agree with the following statements? | follow the prescribed treatment

regimens for my illness with regard to:

(1 — strongly disagree, 5 — strongly agree)

Getting all the prescribed medicine.

Take medication according to the prescription.

Medical nutrition therapy.

g & W e

1-2-3-4-5
1-2-3-4-5
Measuring blood glucose level. 1-2-3-4-5
1-2-3-4-5
1-2-3-4-5

Daily physical exercise.
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Annex 2

A Shortened Version of the Diabetes Numeracy Test (DNT - 15)

Huizinga, M. M., Elasy, T. A., Wallston, K. A., Cavanaugh, K., Davis, D., Gregory, R. P., Fuchs, L. S.,
Malone, R., Cherrington, A., Dewalt, D. A., Buse, J., Pignone, M., & Rothman, R. L. (2008).
Development and validation of the Diabetes Numeracy Test (DNT). BMC Health Services Research,
8(1), 96-104.

1. Ifyou ate the entire bag of chips, how many total grams of carbohydrate would you eat?

Nutrition Facts
Serving Size 1oz. (28g/About 10
chips) Servings Per Container 3.5

Amount Per Serving

Calories 140 Calories from Fat
60

-
% Daily Value*

Total Fat 6¢ 10%
Saturated Fat 0.5¢ 4%
Cholesterol 0Omg 0%
Sodium 150 mg 7%
Total Carbohydrate 189 6%
1. ANSWER total grams

2. 1/2 cup of potatoes counts as 1 carbohydrate choice. How many choices does 2 cups of
potatoes count as?

2. ANSWER choices
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3. You ate 1 and 1/2 cups from the food labeled below.
How many grams of carbohydrate did you eat?

Nutrition Facts

Serving size: ¥ cup Servings per
container 10

Amount per Serving

Calories 150 Calories

Total Fat 7g

Total Carbohydrates 18 grams Dietary
Fiber 3g
Sugars 3g

Protein 3g

3. ANSWER grams

4. You have to eat 6 grams of carbohydrate for each 30 minutes you plan to walk. You are
planning to walk for one hour. You have a bag with 12 crackers. Each cracker contains
10 grams of carbohydrate. How many crackers do you need to eat before your walk?

4. ANSWER crackers
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5. Your target blood sugar is between 60 and 120. Please circle the values below that are
in the target range (circle all that apply):

55

145

118

6. You test your blood sugar 4 times a day. How many strips do you need to
take with you on a 2-week vacation?

6. ANSWER strips

7. You test your blood sugar 3 times a day. You purchase a prescription of 50 strips
on March 5%, Of the dates below, by when will you need to buy new strips?

March 21%
April 21
May 21°

June 21%
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8. You have a prescription for metformin extended release 500 mg tablets. The label
says, “Take 1 tablet with supper each night for the first week. Then, increase by 1
tablet each week for a total of 4 tablets daily with supper.”

How many tablets should you take with supper each night the second week?

8. ANSWER tablets

9. Your insulin dose is increased to 54 units and you begin using a larger syringe that
holds 100 units. On the syringe below, circle the line/marking that shows you have
drawn 54 units.

>

co - @ 53] i w [ =
(=] = (=] (=] (=] = =

w
=

=

=

S

wo
=

C )
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10. Please round down to the nearest whole number.

You are given the following instructions: “Take 1 unit of insulin for every 7 grams of
carbohydrate you eat.” How much insulin do you take:

When you eat 98 grams at supper?

989

10.ANSWER units

11. You aretold to follow the sliding scale shown here. The sliding scale indicates the amount
of insulin you take based upon your blood sugar levels.

If Blood sugar is: Units of Insulin
130-180 0
181-230 1
231-280 2
281-330 3
331-380 4

How much insulin would you take for a blood sugar of 295?

11. ANSWER units
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Use the following information for questions 12, 13

You check your blood sugar just before eating. You take 1 unit of insulin for every 10 grams
of carbohydrates you eat. You are also given the sliding scale shown below. The sliding scale
indicates the amount of insulin you should add to your usual dose based upon your blood
sugar levels:

If your blood sugar is greater than 120 points at breakfast, lunch or supper, add 2 units of
insulin. If your blood sugar is greater than 150 points at breakfast, lunch or supper, add 4
units of insulin. If your blood sugar is greater than 180 points at breakfast, lunch or supper,
add 6 units of insulin.

If Blood sugar is: Breakfast Lunch Supper
> 120 +2 +2 +2
> 150 + 4 + 4 +4
> 180 +6 +6 +6

12.  Your blood sugar is 284 and you ate 40 grams of carbohydrate at breakfast. How much
total insulin do you need to take?

284 mg/dl 40 grams

12.  ANSWER units

13. Your blood sugar is 380 and you will eat 60 grams of carbohydrate at supper.

How much total insulin do you need to take?

380 mg/dl 60 grams

13.  ANSWER units
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Questions 14-15
You have been asked to start taking 32 units of NPH insulin tonight at bedtime.

This insulin will work during the night and will lower your blood sugar first
thing in the morning. You were given the following instructions:

e Your goal is to have the morning (fasting) blood sugar below 120.
e Check your blood sugar every morning before breakfast.

e Start with 32 units of NPH tonight. Increase the dose by 2 units every other
day until your blood sugar is at or below 120.

e Your fasting blood sugar must be above 120 for 2 mornings in a row in
order for you to increase the insulin dose by 2 units.

e Once your blood sugar is staying below 120, stop increasing the
nighttime insulin.

You begin with 32 units of NPH insulin last night. How much NPH insulin will
you take on each of the following nights?

14. Morning of day 1, your blood sugar is 164. How much insulin will you
take that night?

14. ANSWER units

15.  Morning of day 2, your blood sugar is 136. How much insulin will you take that night?

15. ANSWER units
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Annex 3

Brief Health Literacy Screen (BHLS)

Chew, L. D., Griffin, J. M., Partin, M. R., Noorbaloochi, S., Grill, J. P., Snyder, A., Bradley, K. A,,
Nugent, S. M., Baines, A. D., & Vanryn, M. (2008). Validation of screening questions for limited health
literacy in a large VA outpatient population. Journal of General Internal Medicine, 23(5), 561-566.

The 3 health literacy screening questions:

0 = never, 1 = occasionally, 2 = sometimes, 3 = often, 4 = always

1. How often do you have someone (like a
family member, friend, hospital/clinic worker or 0 1 2 3 4
caregiver) help you read hospital materials?

2. How often do you have problems learning
about your medical condition because of 0 1 2 3 4
difficulty understanding written information?

3. How confident are you filling out forms by
yourself?
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Annex 4
Short Test of Functional Literacy in Adults
S-TOFHLA

Baker, D. W., Williams, M. V., Parker, R. M., Gazmararian, J. A., & Nurss, J. (1999).
Development of a brief test to measure functional health literacy. Patient Education and
Counseling, 38(1), 33-42.

Reading comprehension

Hand patient the reading comprehension passages to be completed. Fold back the page opposite

the text so that the patient sees only the text.
Preface the reading comprehension exercise with:

Here are some other medical instructions that you or anybody might see around the hospital.
These instructions are in sentences that have some of the words missing. Where a word is
missing, a blank line is drawn, and 4 possible words that could go in the blank appear just
below it. I want you to figure out which of those 4 words should go in the blank, which word
makes the sentence make sense. When you think you know which one it is, circle the letter in
front of that word, and go on to the next one. When you finish the page, turn the page and keep

going until you finish all the pages.

STOP AT THE END OF 7 MINUTES
PASSAGE A: X - RAY PREPARATION

PASSAGE B: MEDICAID RIGHTS AND RESPONSIBILITIES



PASSAGE A
Al (D)
a.
b.
c.
d.
A2 (1) A3 (1) 0
a. a.
b. b.
C. C.
d. d
A4 (D AS () 0
a a
b. b.
c. c.
d d
Sub-Total
PASSAGE A

Your doctor has sent you to have a

a. stomach
b. diabetes
c. stitches
d. germs
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X-ray.



You must have an

a. asthma
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stomach when you come for

b. empty
c. incest
d. anemia
The X-ray will from 1 to 3 to do.
a. take a. beds
b. view b. brains
c. talk c. hours
d. look d. diets
A6 (1) 0 A7 (1) 0
a. a.
b. b.
c. c.
d. d.
A8 (1) 0 A9 (1) 0
a. a.
b. b.
C. c.
d. d.
A0 (1) o0 | a1 @ o
a. a.
b. b.
c. c.
d. d.

Sub-Total

a. is.
b. am.
c. if.

d. it
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THE DAY BEFORE THE X-RAY.
For supper have only a snack of fruit, and jelly,
a. lictle a. toes
b. broth b. throat
c. attack c. toast
d. nausea d. thigh
with coffee or tea.
After , you must not or drink
a. minute, a. easy
b. midnight, b. ate
c. during, c. drank
d. before, d. eat
anything at until after you have the X-ray.
a. ill a. are
b. all b. has
c. each c. had
d. any d. was



Al2Z (1) 0

Al3 (1) o0 | A4 (D

a a
b b

c. c

d d.

Als5 (1) 0 Al6 (1)
a a
b b
c c
d d

Sub-Total

THE DAY OF THE X-RAY.

Do not eat
a. appointment.

b. walk-in.

c. breakfast.

d. clinic.

Do not , even

a. drive, a. heart.
b. drink, b. breath.
c. dress, c. water.
d. dose, d. cancer.
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If you have any , call the X-ray at 616-4500.
a. answers, a. Department
b. exercises, b. Sprain
c. tracts, c. Pharmacy
d. questions, d. Toothache

Bl7 (1) ©

a
b.
C.
d.
Bl (1) 0 | Bl9 (1) 0
a. a
b. b
C. C
d d

B20 (1) 0

B21 6)) 0 B22 (1) 0

w
B

=
=2

=N
[= 9

B23 () 0

Sub-Total
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PASSAGE B
I agree to give correct information to if I can receive Medicaid.
a. hair
b. salt
c. see
d. ache
I to provide the county information to any
a. agree a. hide
b. probc b. risk
c. send c. discharge
d. gain d. prove
statements given in this and hereby give permission to
a. emphysema
b. application
c. gallbladder
d. relationship
the to get such proof. I that for
a. inflammation a. investigate
b. religion b. entertain
c. iron c. understand
d. county d. establish
Medicaid I must report any in my circumstances
a. changes
b. hormones
c. antacids
d. charges
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B24 () o | B2 (1)
a.
b. b.
C. C.
d d
B26 (1) 0 B27 (1)
a. a.
b. b.
C. [N
d d
B28 (1 o | B2 (1)
a. a.
b. b.
C. C.
d d.
B30 n o
a.
b.
C.
d
B31 (1) 0 B32 (1)
a.
b. b.
C. C.
d. d.

Sub-Total
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within (10) days of becoming of the change.
a. three a. award
b. one b. aware
c. five c. away
d. ten d. await
I understand if 1 DO NOT like the made on my
a. thus a. marital
b. this b. occupation
c. that c. adule
d. than d. decision
case, I have the to a fair hearing. I can a
a. bright a. request
b. left b. refuse
C. wrong c. fail
d. right d. mend
hearing by writing or the county where I applied.
a. counting
b. reading
c. calling
d. smelling
If you TANF for any family , you will have to
a. wash a. member,
b. want b. history,
c. cover e wcight,
d. tape d. seatbelt,
a different application form. , we will use
a. relax a. Since,
b. break b. Whether,
c. inhale c. However,
d. sign d. Because,
the on this form to determine your
a. lung a. hypoglycemia.
b. date b. eligibility.
c. meal C. OSteoporosis.
d. pelvic d. schizophrenia.
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B33 (1) 0 B34 (1) 0

a a
b b
C c
d. d

a a
b b
c c
d. d
READING Sub-Total
COMPREHENSION
RAW SCORE

Shart Test of Functional Health Literacy in Adults (STOFHILA)
Joanne R. Nurss, Ph.D., Ruth M. Parker, M.D., Mark V. Williams, M.D., & David W. Baker, M.D., M.RH.

TOFHLA is a measure of the patient’s ability to read and understand health
care information, their functional health literacy. TOFHLA Numeracy assesses
their understanding of prescription labels, appointment slips, and glucose
monitoring. TOFHLA Reading Comprehension assesses their understanding

of health care texts such as preparation for a diagnostic procedure and
Medicare Rights & Responsibilities.

Date / /

Name M F

Birthdate / / Age SSN or ID#

Hospital or Health-care Setting

City, State

Short Form Administered: __English ___Spanish
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STOFHLA - Score

TOFHLA Total Score:
Reading Comprehension Raw Score (0-36)

Functional Health Literacy Level:
0-16 -- Inadequate Functional Health Literacy

17 - 22 -- Marginal Functional Health Literacy

23 - 36 -- Adequate Functional Health Literacy

STOFHLA: Reading Comprehension

Scoring Key

14 Point Font
Passage A Passage A Passage A Passage B Passage B Passage B
Al a A6 a Al2 ¢ B17 ¢ B24 d B33 d
A2 b A7 ¢ Al3 b BI8 a B25 b B34 ¢
A3 d A8 b Al4 ¢ B19 d B26 ¢ B35 b
A4 a A9 d Al5 d B20 b B27 d B36 b
b B21 d d e

B22
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Annex 5

Data and questions in the diabetes mellitus questionnaire

Research question: How does patients’ attitude to treatment impact their adherence and
quality of life?

Data:

Age:

Gender:

Level of education:

Marital status:

Duration of disease:

Concomitant diseases:

Who do you live with (name them: daughter/son, husband/wife, sibling, etc.)
Subjective financial status:

Rate your satisfaction on a scale of 1-10 with your current financial status:

1. History of disease

Recollect the situation when you were diagnosed with diabetes.

How did you feel about the diagnosis?

What does living with diabetes mean to you?

Have you ever thought about what factors have impacted the development of your diabetes?
What treatment have you been prescribed?

How has that changed your daily routine? (family life, social relationships, work, leisure, your

body perception)

Are there any situations in your life when you feel burdened by your diabetes?
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How has your treatment application changed? What experiences have influenced it?
Based on your experience, how can you keep control of your condition?
How have prescribed treatments added to your daily well-being? (positive experiences)

Where have these treatments damaged or threatened your daily well-being? (negative

experiences)

2. Current treatment regimen

How long have you been applying your current treatment regimen? In what way is it more

beneficial / more detrimental compared with previous ones?

How do you feel about the way the current treatment regimen has been chosen for you? How

satisfied are you with having a voice in making this decision?

How would you describe your relationship with the physician who has prescribed this

treatment? How do you feel during consultations?

How does this treatment method help you in your daily routine? How does it make your daily

routine burdensome?

Which medical advice related to diabetes treatment do you find difficult to keep to or include

in your routine?

In which periods is it the easiest to follow medical advice? When is it the hardest? Please,

recollect some situations. (What happens then?)

When did you apply the treatment most frequently?

How do you feel about keeping to treatment directions?

What helps you not to forget to take / apply it?

What helps you persist in going on with your treatment?

What would you do if you had to apply it more fregently?

How do you think the treatment impacts the development of your disease? (complications)

How satisfied are you with your current treatment? If you need to inject (pen): how does this

influence your contentment?
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How much are you able to control your disease?
How have you changed the application of your treatment (if you have done so)?
What would you like to change about your treatment method?

Have you heard or read about other treatment (insulin application) methods? Any you have not

tried before or ones that are not available to you?

Would you try them? What does this depend on?

3. The environmental context of the treatment

How do your family members / closer / wider environment relate to your disease and its

treatment?
How does it feel to use/inject insulin in front of others?

In what environment is it the best for you to apply the treatment (at home, at work, when

travelling...)? Describe some situations.
In what environment is it the hardest for you to apply the treatment? Describe some situations.
Besides your physician’s, who else’s advice do you take related to your treatment?

Apart from the treatment prescribed by your physician, what else do you do about your

condition? (are there alternative treatments)
Do you have any fears about the development of your disease?

Have there been any diabetics in your family, circle of friends or acquaintances whose condition

development you were able to witness?

How can you keep to your regular routine while applying the treatment? (dependence topic)

4. Closing the interview

Is there anything else not mentioned so far you think should have been said about your

treatment?

How did you feel during the interview? What kind of an experience was it?
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Purpose: The objective of our cross-sectional study is to explore the adherence behavior of
patients with type 2 diabetes mellitus (T2DM) by examining the association between the various
types of adherence. The success of diabetic therapy partly relies on patient motivation, psych-
odemographic variables (self-efficacy, health literacy, and health locus of control [HLOC]),
and adherence. The aim of our research was to explore the attitudes of T2DM patients toward
medication and lifestyle therapy, thus gaining a deeper insight into the role of adherence-
determining parameters in disease management.

Patients and methods: The sample for the present study consisted of 113 T2DM inpatients
(75 women and 38 men) with a mean age of 60.56 years (SD=12.94, range: 2085 years) diag-
nosed with T2DM for an average of 13 years (SD=8.23). Participants completed the Diabetes
Adherence Questionnaire conceptualized by the research team in accordance with the mapping
of psychological and psychosocial parameters. We examined the associations between vari-
ables using Spearman’s rank correlation. Multivariate regression analysis was used to examine
predictive variables for adherent behavior. In addition, we attempted to examine factors with
a negative effect on adherence using factor analysis.

Results: Based on our results, a high level of medication adherence negatively correlated with
lifestyle adherence. Multivariate regression analysis showed that blood glucose monitoring
adherence is mostly predicted by social-external HLOC, diabetes self-efficacy, and internal
HLOC, while dietary adherence is predicted by the patient’s self-efficacy and duration of the
illness. Additionally, understanding and following the diabetes treatment were significantly
associated with dietary adherence and high levels of patient self-efficacy, while health literacy
was mostly predicted by internal HLOC.

Conclusion: Adherence to medication, diet, glucose monitoring, and physical exercise showed
different levels in T2DM patients and were in association with psychodemographic factors.
Keywords: type 2 diabetes mellitus, T2DM, medication adherence, lifestyle adherence, self-
efficacy, health literacy, health locus of control

Introduction

According to the WHO, type 2 diabetes mellitus (T2DM) is a chronic disease caused
by the body’s ineffective use of insulin.' Treatment of T2DM requires complex life-
style therapy in addition to medication.” This means that people with T2DM must
control their blood glucose levels and concurrently keep their body weight and blood
pressure at an optimum level, requiring dietary therapy as well as regular physical
exercise.® It is important to highlight that uncontrolled blood glucose levels can
increase the risk of microvascular and macrovascular complications. Microvascular
complications include retinopathy, nephropathy, and neuropathy, while macrovascular
complications affect the large blood vessels and include cardiovascular diseases and
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strokes.'* If the patient is required to take medication to
lower blood glucose levels, this can only be effective if the
patient also undergoes lifestyle therapy. It is important to
note that personalized diabetes therapy is based on patients’
health condition.?

The importance of adherence

The therapy administered to people diagnosed with T2DM
is usually designed to meet requirements and needs, with
adherence (therapy loyalty) being of key importance.’
Adherence behavior among people with diabetes generally
lowers blood glucose levels and shows a higher correlation
with self-efficacy, health literacy, and health locus of control
(HLOC) of patients than with demographic variables.®’ The
underlying reasons for nonadherence among patients with
diabetes should be examined in association with psychosocial
factors, and it is also worth considering what led to lower
adherence and what form it took.?

In the literature on the subject, the most often cited
psychosocial factor for patient adherence is diabetes self-
efficacy,”! which determines coping behavior of individuals,
the amount of effort they are capable of expending, and
the amount of time they will face obstacles and adverse
experiences.'! More precisely, self-efficacy means that
people believe in their own abilities and feel that they
have control over events around them.!' According to the
research conducted by Indelicato et al in 2017, there is a
significant correlation between the glycemic level of patients
with diabetes and the level of confidence patients have in
their own ability to exercise a positive effect on their own
health status.” Apart from this confidence, another often
cited psychosocial factor for adherence is patients” HLOC
belief.!? In internal HLOC, individuals attribute their health
to their own actions and they believe that health outcomes
are under their control. In contrast, external HLOC beliefs
include chance expectations or environmental circumstances
and control by powerful others such as physician or family
members."* Further research findings indicate that there is
a significant, positive correlation between the self-efficacy
of individuals and their internal HLOC on the one hand and
medication adherence on the other.!® Additionally, there
are studies highlighting the importance of health literacy
during diabetes adherence: “Health literacy is the degree to
which individuals have the capacity to obtain, process, and
understand basic health information and services needed to
make appropriate health decisions.”'* Recent studies show
a correlation between adherence and health literacy®!>-7
and between patients’ HLOC!"'® and their health belief,"”

as adherence is determined by the amount of information
they understand and internalize about the illness and the
treatment.

There are various reasons for nonadherence behavior
in patients with diabetes. Patients’ attitude can be affected
by an inappropriate level of health literacy, fear of side
effects of medication, or even the complexity of managing
medication. Patient—physician communication is an impor-
tant factor in adherence; there is a significant, positive
correlation between physician communication and patient
adherence.?*?> Of course, patients must possess appropriate
cognitive functions, memory, and ability to understand
to follow doctor’s instructions, as well as personality and
psychological resources that may contribute to coping with
diabetes successfully.! The importance of these variables
and their relation to diabetic therapy and adherence are
discussed below in great detail following a review of the
types of adherence.

Various types of adherence in diabetic
therapy

In the present study, we determine medication adherence
(adherence-M), glucose monitoring adherence (adherence-
GM), dietary adherence (adherence-D), and physical exercise
adherence (adherence-PE). It is currently becoming part of
efficient and effective treatment to explore and understand
the correlations between various types of adherence; it can
be considered key to therapy success. Few studies examine
the diverse types of adherence among T2DM patients,
and most of these studies focus on the adherence-M.>>!83
This is probably due to the fact that this type of adherence
is the easiest to examine and quantify, as, in addition to
self-reporting, there are various objective measurements at
our disposal to follow the drug regimen; furthermore, the
majority of doctors place an emphasis on a pharmaceutical
solution.*!#23 However, diabetes requires lifelong profes-
sional care, and the key to preparing tertiary prevention
regimens is to explore the correlation between additional
adherences in depth and to understand them.?

According to Debussche, one of the key factors required
for adherence is that patients must be able to make informed
decisions on their own, possess good problem-solving skills,
be able to manage their disease, and be open to cooperation
with health care professionals, as this will enable them to
achieve a higher quality of life.> Adherent attitude toward
diet can only be successful if the disease does not directly
affect the person’s well-being; that is, the criteria for dietary
therapy can be adapted to the lifestyle of the person. Eckert
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underlined the point that for lifestyle therapies social con-
text and social support play a central role in the strategies
the patient develops for coping with the disease, while the
success of self-management depends more on the person’s
self-efficacy. However, it should be pointed out that self-
efficacy develops parallel to successful adaptation and the
development of coping strategies; it is not a result of the
process. Eckert also stressed that based on studies con-
ducted on adherence-PE, people with T2DM over 63 years
of age who exhibit adherence behavior regarding physical
exercise incurred lower health care expenditures on antidia-
betics and other medication and required medical services
less frequently.® It is important to note that a high level of
patient adherence to physical exercise therapy significantly
improves blood glucose levels, as the blood supply to muscles
improves, thus increasing the body’s glucose utilization.?
Moreover, regular physical exercise helps maintain optimal
body weight, boosts life satisfaction, improves lipid profile,
and benefits mental health.?” In general, we can say that
nonadherence behavior in relation to lifestyle therapy shows
a significant inverse correlation with more severe complica-
tions in patients and their frequency.*

Adherence to self-monitoring of blood glucose poses
a considerable challenge among diabetes patients, firstly,
because it imposes restrictions on patient lifestyle, telling
them when to eat, and it shows a strong correlation with
adherence-D and adherence-PE. Secondly, if it is not appro-
priately regulated, it can cause frequent low blood glucose
levels as well as increase the incidence of complications.?®%
More precisely, since the therapy of patients with T2DM is
determined by changes in HbA lc levels, adherence rate for
glycemic monitoring is affected significantly by patients’
problem-solving skills as well as by the proper setting of
treatment targets.’® In addition to these considerations,
adherence to self-monitoring of blood glucose levels is
closely associated with lifestyle therapies and can indeed be
considered the key lifestyle therapy. This type of adherence
is usually associated with a higher level of health literacy,
including a sufficient amount of information about the illness.
Indeed, how much patients can manage their own diabetes
depends first and foremost on their knowledge of the self-
monitoring of blood glucose levels.?!

Findings from previous studies indicate that it would be
important to explore types of adherence one by one as well
as to review factors affecting adherence in diabetes patients
from perspectives that would shed light on the dynamics and
modes of action of correlations. In the following sections, we
explore the literature on the relationship of the psychosocial

factors to adherence that presumably have a significant effect
on the management of diabetes.

The importance of health literacy and its

effect on adherence

Fransen et al collected and analyzed empirical studies on
health literacy and patient self-management behaviors. They
concluded that for diabetic therapy to be successful, it was
necessary for patients not only to be motivated, but also to
have great self-efficacy as well as high health literacy.** This
is because low health literacy in patients with diabetes may
hinder their adherence behavior as they cannot comprehend
and organize information effectively, thus potentially causing
further difficulties with regard to following doctor’s orders.*
These findings are confirmed by further studies, which have
found that patients’ disease knowledge correlates with their
perceived self-efficacy.!>3* A low level of health literacy has
a negative effect on the health of the patients concerned;!®*
moreover, patients’ disease knowledge has an influence on
their therapy adherence rate.’'***7 Based on a comprehensive
meta-analysis and a review, the relationship between health
literacy, adherence, and self-efficacy is inconsistent.’*3#

The role of the locus-of-control belief in
diabetic therapy

With chronic patients, in addition to adherence, the locus-
of-control belief can also be crucial for further improvement
of health status.* Internal control has a positive effect on
the health behavior of the patient;*’ it may influence which
health-related behaviors a person will prefer or perform
during diabetes therapy.*' However, a lack of internal control
may lead to unhealthy dietary choices among people with
diabetes.*? These points are also supported by the research
conducted by Wallston and Wallston among patients diag-
nosed with chronic illnesses; they found that with regard
to the dimensions of HLOC patients with a high level of
both internal and external—social control exhibited a higher
level of adherence among the medical staff.>” If we look at
it from the diabetes patients’ perspective, it is probable that
the high level of internal HLOC in conjunction with other
psychosocial resources may improve the adherence behavior
of patients toward the therapy.

Self-efficacy and its relationship to
lifestyle therapy

As belief in one’s self-efficacy can bring about behavioral
changes, it plays an important role among diabetes patients,
particularly in managing the therapy.'s Patients with T2DM
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who have more severe symptoms of depression and anxiety
and experience greater stress tend to feel less efficient and
committed to diabetic therapy.!>* It has also previously
been observed that lower self-efficacy in diabetes has a
negative effect on the control of HbA ¢ level in patients!>#
and shows a relationship with lower health literacy.* As
noted earlier, therapy for patients with diabetes requires
lifestyle changes as well, so how much patients are able to
face initial difficulties greatly depends on their level of self-
efficacy: patients with low self-efficacy tend to be stopped
by the first obstacle and focus on the unfavorable outcome
of their illness.*

Objectives

The objective of this study is to explore the adherence
behavior of patients with T2DM by examining the associa-
tions between the various types of adherence: adherence-M,
adherence-GM, adherence-D, and adherence-PE. More-
over, we would also like to test whether health literacy,
self-efficacy, and HLOC belief affect therapy adherence.
Additionally, we made first steps to explore patient-related
barrier factors which hypothetically affect adherence during
diabetes therapy.

Patients and methods

Settings and sample

Study participants were patients diagnosed with T2DM
receiving treatment at the Diabetes Unit, 1st Department
of Internal Medicine, Szent-Gyorgyi Albert Health Centre,
University of Szeged. The patients were in the process of
switching from antidiabetics to insulin, or from one type
of insulin to another. A diabetologist participated in the
development of instruments. Data were collected between
February and November 2016 by convenience sampling
conducted by an interviewer who asked the participants to
evaluate their adherence to diabetic therapy by filling out
a questionnaire. The final sample consisted of responses
from 113 patients, including 38 men and 75 women. The
average age of the participants was 60.56 years (SD=12.9,
minimum: 20 years, maximum: 85 years), and the partici-
pants were diagnosed with diabetes mellitus for an average
of 13 years (SD=8.2). When the data were processed, one
patient’s data had to be excluded as the person had been
diagnosed with diabetes for 60 years, which was an outlier
in our sample.

Study measurements
The psychosocial parameters for adherence were measured
using our own questions based on validated questionnaires,

Table | Sociodemographic characteristics of the sample and
descriptive statistics for the study variables

Sociodemographic factors N=113
Sex

Male, n (%) 38 (33.6)

Female, n (%) 75 (66.4)
Age (years), mean (SD), range 60.56 (12.9), 20-85

20-63 years old, n (%) 62 (54.9)

=63 years old, n (%) 51 (45.1)
Duration of diabetes (years), mean (SD) 13 (8.2)
Labor market status

Employed, n (%) 33(29.2)

Retired, n (%) 80 (70.8)
Education level

Low level, n (%) 60 (53.1)

High level, n (%) 53 (46.9)

Note: Sociodemographic characteristics of the sample show normal distributions.

which contained certain items on HLOC belief, health
belief, and perceived self-efficacy as well as some items on
treatment methods and health literacy. In addition, we used
an adherence questionnaire conceptualized by the research
group to explore the different adherence types and collected
participants’ demographic data (Table 1). Our question-
naire measures diverse types of adherence: adherence-M,
adherence-GM, adherence-D, and adherence-PE. The section
about adherence-M contains statements related to medication
prescription and taking medication according to prescription.
Adherence-GM, which means a consistent and regular blood
glucose level monitoring, was measured with a statement
related to prescribed treatment regimens. Lifestyle therapy
adherences (adherence-D and adherence-PE) were measured
with statements related to medical nutrition therapy and
daily physical exercise (Figure S1).

The statements regarding adherence inhibitors were
formulated specifically for the target group and were con-
sistent with study objectives. The adherence inhibitors
included financial difficulties, forgetfulness, lack of time,
family problems, disagreement with doctor’s instructions, the
ineffectiveness/harmfulness of prescribed medical therapy
according to other sources, fear of side effects and long-term
effects, lack of clear instructions given by the doctor, lack of
clear instructions in the product description of the medica-
tion, overly complicated/complex therapy, self-restraint to
therapy, and lack of motivation to follow a regimen.

Multidimensional HLOC scale

The scale used for evaluating HLOC in this study was based
on the validated questionnaire created by Wallston; however,
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unlike the original, it contained diabetes-specific statements
to assess patients, and also had fewer questions. One state-
ment about internal HLOC belief was “Diabetes basically
depends on your own self-strength”, while a statement “In the
treatment of diabetes, the social environment (physician,
family, friends) is extremely important” was an item present
on the strong social-external HLOC subscale. Furthermore,
external HLOC belief was measured with statements like
“The improvement or decline of health condition related
to diabetes is mostly random”. The internal consistency
value on the internal HLOC scale proved to be acceptable,
while with the social-external and chance external HLOC
the small number of items meant that no relevant reliability
could be measured.

Health belief scale

According to the literature, one of the most widespread
models of health behavior is the health belief model. A pri-
mary objective of the model is to predict the factors that
determine health behavior, mainly through participation in
screening examinations. Health behavior is primarily influ-
enced by perceived danger, which is a combination of the
severity of a perceived illness or the consequence of failing
to take preventive measures to prevent illness and an estimate
of the degree to which a person feels affected by it. Other
components of the model are the benefits the behavior can
bring as well as the obstacles, costs, and disadvantages of
the behavior. In addition to the health-related beliefs factor,
the model contains a perceived efficacy variable, as in “You
are able to effectively treat your illness and its symptoms,
to cope with the illness and to comply with the treatment
requirements”. The internal reliability index for the health
belief factor on the questionnaire was 0.651, while the
internal consistency for self-efficacy amounted to a somewhat
lower value due to the small number of items.

Data analysis

Statistical analysis of the data was performed using IBM
SPSS for Windows 22 (IBM Corporation, Armonk, NY,
USA). The first step was to prepare statistical data, so we
detected missing values and screened the outliers. Before
selecting the trial, it is important to know whether we can
perform a parametric test or not. While processing the
data, we checked the distributions of participants’ sociode-
mographic data and statistics by analyzing their scores
(mean = SD) (Table 1). We checked normality by item, ques-
tionnaire, and group to select the relevant statistical hypoth-
esis tests. Since the Kolmogorov—Smirnov hypothesis testing
procedure showed that the conditions for normality deviation

were not always met, we decided to use nonparametric tests.
As we wanted to measure the effect of several independent
variables, a multivariate regression analysis was performed.
In addition, we decided to use the stepwise method, which is
one of the most stringent methods. We paid careful attention
to the fact that multivariate regression analysis is extremely
sensitive to outliers. In order to get more reliable results, we
standardized the variables. With this in mind, we decided
to use nonparametric tests. We also agreed that the statisti-
cally significant P-value should be <0.05. We examined the
associations between variables using Spearman’s rank cor-
relation and used multivariate regression analysis to identify
predictive variables for adherent behavior. As mentioned
before, the variables were standardized and we used these
in all our measurements (Spearman’s rank correlation, mul-
tivariate regression analysis). In addition, we attempted to
examine factors with a negative effect on adherence using
factor analysis.

We performed an exploratory factor analysis for adher-
ence inhibitors to identify items that measure similar phe-
nomena and content. The exploratory factor analysis was
performed using the principal component analysis method
with oblimin rotation. The applicability of data for factor
analysis was tested using Bartlett’s test of sphericity as well
as the Kaiser—Meyer—Olkin index. In addition, variables with
a factor loading <0.3 were not considered.

Results

The final sample consisted of 113 T2DM inpatients with a
mean age of 60.56 years (SD=12.94, range: 2085 years) and
an average diabetes duration of 13 years. On the Diabetes
Adherence Questionnaire, 87.6% of the respondents stated
that they get all the prescribed medicines, and 80.5% of
respondents reported taking medications according to
prescriptions. Furthermore, 78.8% of the patients stated
being adherent to measuring blood glucose level, while
adherence to diet was stated by only 13.3% of respondents.
Moreover, only 12.4% of respondents reported adherence to
physical exercise. Table 2 shows the different frequencies
of responses as not all participants were willing to provide
response to each item. In the case of items about psychosocial
variables, the majority of responses indicated a high level of
adherence (Table 3).

Examining the association between the

various types of adherence

Adherence-M showed a positive, significant correlation
with adherence-GM among patients (r=0.322, P<<0.001);
that is, the patients are more adherent to drug treatment,

Patient Preference and Adherence 2019:13

submit your manuscript

399

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Klinovszky et al

Dove

Table 2 Response rate for the diverse types of adherence

Type of evaluated adherence Questions Percentage of adherent responses
Medication adherence Getting all the prescribed medicine 87.6%
Take medication according to the prescription 80.5%
Glucose monitoring adherence Measuring blood glucose level 78.8%
Dietary adherence Medical nutrition therapy 13.3%
Physical exercise adherence Daily physical exercise 12.4%

Notes: The table shows the items of different types of adherence based on the Diabetes Adherence Questionnaire. It is important to note that only values 4 and 5 on the

5-degree Likert-scale were interpreted as adherent responses.

the more likely they are to follow doctor’s orders on the
self-monitoring of glucose levels. However, adherence-M
showed a moderate-to-negative correlation with patients’
adherence-D (=—0.575, P<<0.001). This finding suggests
that the more patients adhere to taking antidiabetics regu-
larly and properly, the less motivated they feel to adhere
to carbohydrate intake and to meet the criteria for a proper
diet. Furthermore, we found a moderate, significant, and
inverse correlation between adherence-M and adherence-
PE (r=-0.496, P<<0.001), suggesting that the more patients
follow medication orders, the less they will adhere to
physical exercise therapy. Adherence-D showed a correla-
tion with adherence-GM (r=0.414, P<<0.001) as well as with
adherence-PE (7=0.279, P=0.003). Based on these findings,
we can say that the evaluated subjects attempted to integrate
the diet prescribed for people with diabetes, were more
likely to control their blood glucose levels, and found time
to follow the prescribed physical exercise regimen (Table 4).

Association of lifestyle, glucose
monitoring, and medication adherence

with psychosocial variables
As emphasized in the “Introduction” section, T2DM requires
a complex therapy, in which lifestyle plays a key role, so we

thought it is imperative to examine in greater detail the factors
that influence adherence-D and adherence-PE. When devel-
oping the linear regression model for adherence-D, we found
that the model is significant (F' (2.81)=8.466, MSE =0.887,
P<0.001); its explanatory power for the whole range was
17.3%. The independent variables were the following:
duration of diagnosed diabetes, age, education level, self-effi-
cacy, health literacy, internal HLOC belief, social-external
HLOC belief, and external HLOC belief. Adherence-D
was predicted by patient self-efficacy (=0.366, 7,,=3.622,
P=0.001) and the duration of diagnosed diabetes (3=0.208,
t,=2.062, P=0.042). The data on adherence-PE proved insuf-
ficient to set up the linear model due to the disproportionate
number of responses given to a particular statement.
Adherence-GM showed a significant, positive correlation
with patients’ internal HLOC belief (=0.380, P<<0.001) as
well as the number of antidiabetics taken daily (=0.211,
P=0.049). The linear regression model used proved significant
(F (3.78)=10.077, MSE =0.744, P<<0.001); its explanatory
power for the entire range was 27.9%. The independent vari-
ables were the following: duration of diagnosed diabetes, age,
education level, self-efficacy, health literacy, internal HLOC
belief, social-external HLOC belief, and external HLOC
belief. Of the variables measured, social-external HLOC

Table 3 Response rate for perceived self-efficacy, health literacy, and HLOC belief

Type of evaluated Questions Percentage of
phenomenon ‘“agree’’ responses
Health literacy You are perfectly informed about your illness and its healing and treatment. 76.9%

You are perfectly able to apply the prescribed treatment for your illness. 75.2%
Self-efficacy Following the prescribed treatment regimens for my illness is efficient in treating its 83.2%

symptoms and effectively improve my health status.

You are able to effectively treat your illness and its symptoms, to cope with the illness, and to | 76.1%

comply with the treatment requirements.
Health locus of control Diabetes basically depends on your own self-strength. 84.1%

In the treatment of diabetes, the social environment (physician, family, and friends) is 80.5%

extremely important.

The improvement or decline of health condition related to diabetes is mostly random. 26.6%

Notes: The table shows the items of self-efficacy, health literacy, and HLOC belief based on the Diabetes Adherence Questionnaire. It is important to note that only values

4 and 5 on the 5-degree Likert-scale were interpreted as adherent responses.
Abbreviation: HLOC, health locus of control.
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Table 4 The relationship between various adherence types and Spearman’s rank correlation values

Group Adherence-M Adherence-GM Adherence-D Adherence-PE
Adherence-M 0.322% —0.575%* —0.496**
Adherence-GM 0.322% 0.414%

Adherence-D —0.575%* 0.4 4% 0.279%*
Adherence-PE —0.496** 0.279*

Notes: *P<<0.05; **P<<0.01.

Abbreviations: Adherence-M, medication adherence; Adherence-GM, glucose monitoring adherence; Adherence-D, dietary adherence; Adherence-PE, physical exercise

adherence.

(B=0.312, t,.=2.941, P=0.004), perceived self-efficacy
(5=0.241, t,.=2.484, P=0.015), and internal HLOC were found
to be the strongest predictors of adherence-GM (Figure 1).

Results from the factor analysis of

adherence inhibitors

Based on our results, we identified five factors. In accordance
with statistical standards, we discuss the “doubts about
therapy” and “cognitive skills” factors at length below.

The “doubts about therapy” factor contained items that
may have caused adherence inhibition, such as sacrifices, the
complexity of therapy, and fear of side effects. The internal
consistency of the “doubts about therapy” factor was 0.672,
which indicates an acceptable reliability.

The “cognitive skills” factor contained all those variables
inhibiting adherence linked to medication instructions pro-
vided with the product and agreement with doctor’s orders.
The internal consistency of “cognitive skills” turned out to
be 0.731, which indicates high reliability (Figure 2).

Having obtained all these results, we also checked
whether the factors with high internal reliability showed
any correlation with the various types of adherence. After
performing the statistical analyses, we found that there was

Social-external HLOC

0.312*
Self-efficac Glucose monitoring
y 0.241* adherence
0.225*

Internal HLOC

Predictor variables Outcome variable
Figure | Psychosocial variables predicting glucose monitoring adherence indicated
with beta values.

Notes: The multivariate regression analysis showed that adherence-GM was mostly
predicted by self-efficacy, internal HLOC belief, and social-external HLOC belief.
The numbers show beta values or coefficients which show the degree of change in
the outcome variable for every one unit of change in the predictor variable. *P<<0.05.
Abbreviations: Adherence-GM, glucose monitoring adherence; HLOC, health
locus of control.

a significant negative correlation between the “doubts about
therapy” factor and adherence-D (=—0.368, P=0.001).

Discussion

The objective of our study was to explore the adherence
behavior of patients with T2DM, mainly by ascertaining the
association between the diverse types of adherence and their
determining psychosocial factors. Since previous studies
have focused primarily on adherence-M,>*2!28 we believe the
advantage of our study is that we considered the complex-
ity of variables (the diverse types of adherence and health
literacy, self-efficacy, and HLOC belief affecting them)
and that we focused mainly on determining the associations
between them.

Under examination, we found that there was a moderate,
significant, and inverse correlation between adherence-M
and lifestyle factors. More specifically, the more patients
adhere to taking medication as prescribed, the less likely
they were to adhere to dietary therapy and physical exercise.
The unexpected finding that higher adherence-M correlates
to significantly lower adherence-D and adherence-PE is
explained in a number of studies by the fact that in an early
phase of the disease patients can avoid hyperglycemia by
taking medication that reduces blood glucose.>'*!® However,
this is only a temporary solution, and patients with diabetes
must follow a special diet and start doing physical exercise,
as the dose—response curve of the medication used cannot
offset the blood glucose increase caused by absorption of
carbohydrates from food.

In our study, adherence-GM showed a significant,
positive correlation with adherence-M and adherence-D.
These findings are consistent with observations found in the
literature.#47 If adherence-GM is to be considered as one of
the main means of diabetic therapy, which can help recognize
and prevent hypoglycemia and avert metabolic crises, then it
would also be imperative to examine what may cause inap-
propriate glucose tests in future. The underlying reasons for
the study findings can probably be traced back to patients not
following dietary instructions closely, as the data collection
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11. Self-restraint related to therapy

10. The therapy is too complicated/complex

6. The ineffectiveness/harmfulness of
prescribed medical therapy according to
other sources

5. Disagreement with doctor’s instructions

8. Lack of clear instructions given by the
doctor

9. Lack of clear instructions in the product
description of the medication

Figure 2 The factor structure of adherence inhibitors.

0.560*

Doubts about
therapy

Adherence
inhibitors

Cognitive skills

Notes: The path diagram of exploratory factor analysis displays the final model. The numbers show standardized factor loadings, and the items related to the factors “doubts
about therapy” and “cognitive skills”. The numbers attached to each item within each rectangular box indicate the item numbers in the adherence inhibitors scale. *P<<0.05.

was supervised by a medical professional. This is confirmed
by the fact that since the participating patients were in the
process of switching to insulin, it was reasonable to change
therapies because the various types of diabetic therapy did
not provide them with the metabolic status they wanted to
achieve. Overall, if we only attempt to draw conclusions
from the perspective of various adherences, we can say that
keeping glucose levels within an optimal range takes more
than just medication; patients’ carbohydrate intake and
dietary habits are also crucial.

Based on our findings, we can say that the degree of
adherence-D does not only correlate with adherence-GM,
but shows a significant correlation with adherence-PE as
well. Thus, if patients can tell the difference between their
blood glucose conditions and can regulate their blood glucose
levels accordingly, they are more likely to pay attention to
what they eat and make sure they lead a healthy lifestyle.
We believe the underlying reason for this is that appropriately
educated patients are aware of the fact that their body will
initiate insulin secretion with some delay after the ingestion
of food and that blood glucose levels may shoot up as a result,
so adherence to dietary therapy may become crucial. When
we look at the association of adherence-D to other types
of adherence, we must keep in mind that these processes
are also affected by how much patients are able to resolve
problematic situations, that is, how resourceful they are, as
well as how advanced their diabetes is.

The findings of the study demonstrated the lowest
response rate among lifestyle adherences for adherence-PE.

A potential reason for this is that it is often unclear even to
health care professionals what is meant by physical exercise
therapy, as it is not clearly defined.*® Our findings suggest
that adherence-PE was in inverse correlation with the degree
of adherence-M. In interpreting the findings, it should be
noted that we examined results for elderly diabetes patients
for the most part. The reason for low adherence-PE may be
that long-running medication therapy for the patients in the
sample was sufficient to control blood glucose levels, sug-
gesting that they had had decades-long lifestyle habits that
could only be changed with sufficient motivation, effort, and
determination.” Having discussed the correlations between
the various adherences, let us now focus on an understand-
ing of the effects the presumed psychosocial factors exer-
cise on adherences. In a number of studies, adherence-D
shows a positive correlation with patient self-efficacy,
internal and external professional HLOC belief, and health
literacy 3133334394144 OQur results are consistent with these find-
ings in confirming that internal HLOC plays an important role
in dietary therapy adherence. Where our findings differ from
the literature is the effect of external HLOC on the degree
of dietary adherence. We attempt to explain the unexpected
findings by drawing on an assertion in the literature: in the
period of switching from one therapy to another, patients
may have felt lower motivation and internal control due to
previous failures, an experience which is even greater among
the elderly as they may have other comorbidities beyond
diabetes that render their everyday life difficult.**¢ Closely
related to this is the finding that patients who are exposed
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to excessive stress and exhaustion generally score lower
on health literacy scales.* However, it seems productive to
explore the link between health literacy and beliefs about the
harmfulness of treatment.*®

In addition to these tests, we also wished to ascertain
which psychosocial factors measured would be the best pre-
dictors of adherence-D. Our findings showed that there was
a 17.3% correlation between adherence-D and the patient’s
perceived self-efficacy and the years of diagnosed diabetes.
Furthermore, these are the variables that best predict a
patient’s adherence. The results can be explained by a fact
familiar to us through the literature that self-efficacy is a self-
regulation skill which suggests a belief in oneself being able
to overcome difficulties and as such can only be achieved
through a learning process. This means that patients with
diabetes generally do not begin dietary therapy overnight,
but face difficulties at the beginning, set their minds to it,
and exercise strict self-control.

Adherence-GM shows the most significant, positive
correlation with patient health literacy and internal HLOC.
Our findings confirmed that adherence-GM among patients
with diabetes shows a correlation with internal HLOC as
well as the number of antidiabetic pills taken every day.
In other words, the better patients are at keeping their HbAlc
levels within the normal range, the more likely they are to
have HLOC and the more antidiabetics they will take every
day.>#3* If we explain the findings by saying that the number
of pills in this case simply reflects the degree of adherence-M,
then it means that HLOC belief'is a key to effective medica-
tion therapy. However, it is important to note that we also
ascribed a key role to health literacy in connection with
this type of adherence in our study; however, no significant
correlation could be shown between the two variables. Any
result that differs from what we expect should be considered
carefully, as it may be assumed that the items on health
literacy did not test for all the health literacy skills. The latter
confirms that the knowledge patients possess about their
health is formulated through very complex processes, and
this underlines the complexity of the phenomenon.*

In addition to the psychosocial factors affecting
adherence-GM, we also set up a linear model to measure
which psychological and psychosocial factors most predict
a higher degree of patient adherence. Our findings suggest
that adherence-GM was 27.9% depending on the personality
traits of the patients. More specifically, of the personality
factors measured, it was social-external HLOC that pre-
dicted adherence-GM, while diabetes self-efficacy was
most accurately predicted by internal HLOC. According

to Krapek et al,” adherence increases when blood glucose
level is adequately regulated. Furthermore, if we make a
comparison based on this finding, we can say that patients
with high self-efficacy can affect their health status better,
an assertion which is consistent with the theoretical concept
that perceived control and a feeling of self-efficacy reduce
stress and help cope with the disease.

In addition, the relationship between adherence and self-
efficacy plays an important role not only in adherence-M,
but also in adherence-GM.*!*!% Indeed, in order to regulate
blood glucose levels, it is necessary for patients to experience
a sense of effectiveness and be able to make independent
decisions that comply with the doctor’s orders with regard
to the self-management of diabetes.

Our statements on health literacy, which consist of infor-
mation on methods of treatment for the disease, showed a
correlation with the types of adherence measured. We found
that a significant, positive correlation can be seen between
adherence-D and items on knowing appropriate methods of
the treatment. Furthermore, we found that the diverse types
of adherence can be affected by perceived self-efficacy.
We can thus assume that those who can maintain their
metabolic state and regulate their blood glucose levels tend
to follow recommendations on diet and believe that they
can manage their illness. In our research project, we also
grouped factors that inhibit adherence, and we concluded
that the factors that trigger nonadherence include doubts
about therapy and the person’s cognitive skills. Since it is
difficult to explore factors inhibiting adherence due to the
complexity of the phenomenon and it therefore requires
additional investigation, the findings should be handled
with caution.

The “doubts about therapy” factor refers to adherence
inhibitors from the perspective of socioeconomic factors and
factors that depend on therapeutic treatment, such as self-
restraint in connection with therapy, complexity of therapy,
and fear of side effects. Variables inhibiting adherence that
fall within this factor are not often discussed in the literature,
since it tends to vary from one person to another among
those with diabetes as to what they see as sacrifice and what
personal fears they have as regards diabetic therapy. How-
ever, the complexity of therapy is considered an inhibiting
factor that determines the adherence behavior of patients.
This finding is consistent with that of Donnan et al'® and
Rubin? that the complexity of diabetic therapy may decrease
patient adherence by as much as 10%—20%. This result is in
line with those of our investigation into adherence-M and
lifestyle therapy.
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The “cognitive skills” factor differs from the factors
above in that the patient’s health status and attitudes play a
more marked role. Disagreeing with doctor’s orders is often
accompanied by lower health literacy, a tendency which is
linked to patients not clearly grasping what the doctor has
told them or not being able to adequately understand med-
ication instructions provided with the product. Furthermore, it
should be noted that doctors and health professionals tend to
overrate patients’ cognitive skills, adherence, and knowledge
about the therapy,'”"">* thus rendering it more difficult to
recognize adherence inhibitors in a timely manner.

A key point in our exploratory research project was that
once we had collected adherence inhibitors and analyzed
their nature and characteristics, we also examined which
of the diverse types of adherence showed a statistically
significant correlation. We found that among the adherence
inhibitors, “doubts about therapy” demonstrated a significant,
inverse correlation with adherence-D, suggesting that of
the types of adherence, following dietary recommendations
depended greatly on how complex and complicated the diet
seems to the patient and how much the dietary therapy fits
into the lifestyle the person has led thus far.

To our knowledge, our investigation of adherence inhibi-
tors is among the few that have used quantitative methods.
Most studies examining this topic are qualitative.’*>> The
literature to date has attempted to explore phenomena affect-
ing adherence behavior mainly along the lines of the doctor—
patient relationship and the characteristics of the health care
system, even though factors affecting patient adherence also
include information on the patient’s health status, patient-
dependent factors, and financial considerations.”® As noted
above, this study mainly reviews results from elderly patients
with diabetes. With this in mind, it is worth considering that
a study conducted in 11 European countries with a sample
of people aged above 70 years with diabetes found that
good communication with the doctor and health care staff
was key to adherence behavior. In such situations, it is not
only possible for patients to ask their doctors, questions, but
also to obtain answers and solutions for the dilemmas they
face, thus possibly allaying the fears they may have about
the side effects.*

Limitations and future directions

Since this work was an exploratory research where we used
the questionnaire compiled by ourselves, it would be advis-
able to increase the size of the sample and check the validity
of our conclusions on a larger patient population. Another
limitation is that the sample consisted of inpatients who were

undergoing insulin replacement. Hence, it would be worthy
to perform this study on T2DM outpatients who are not
involved in a therapeutic regime change. A third limitation is
that this research is self-explanatory; thus, social compliance
may have an effect on the results obtained.

Overall, the current study can be considered innovative
among scientific surveys of adherence, as to the best of our
knowledge relatively few studies have dealt with correlations
between adherences with such heterogeneous syndromes as
T2DM. This claim is confirmed by the fact that to date no
internationally validated measurement tool has been designed
to explore the various types of adherence. Although we relied
on the scientific literature in our study to design the models to
be used to examine the phenomena, it would be worthwhile
to develop these concepts further and investigate them in
greater depth in future. This is linked to our aspiration for
this study to serve as a starting point for developing future
Hungarian standards, to set down a precise description of
the psychosocial factors in adherence behavior and to design
complex therapy programs that rely both on adherence-M and
on dietary therapy and physical exercise therapy.

Conclusion

Thus, the study recommends to measure and understand
diverse types of adherence of T2DM patients. The results
of the current study also show that there are associations
between diverse types of adherence and patients’ psycho-
social attributes.
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Supplementary materials

Measuring different types of adherence:

How much do you agree with the following statements? | follow
the prescribed treatment regimens for my illness with regard to:

(1 — strongly disagree, 5 — strongly agree)

Adherence inhibitors:

If you do not follow a particular prescribed treatment,
which of the below-listed reasons do you attribute it to?

(1 — strongly disagree, 5 — strongly agree)

Publish your work in this journal

Patient Preference and Adherence is an international, peer-reviewed,
open access journal that focuses on the growing importance of patient
preference and adherence throughout the therapeutic continuum. Patient
satisfaction, acceptability, quality of life, compliance, persistence and their
role in developing new therapeutic modalities and compounds to optimize

1. Getting all the prescribed medicine. 1-2-3-4-5 1. Financial difficulties 1-2-3-4-5
2. Take medication according to the 1-2-3-4-5 2. Forgetfulness 1-2-3-4-5
prescription. 3. Lack of time 1-2-3-4-5
3. Measuring blood glucose level. 1-2-3-4-5 4. Family problems 1-2-3-4-5
4. Medical nutrition therapy. 1-2-3-4-5 5. Disagreement with doctor’s instructions | 1-2-3-4-5
5. Daily physical exercise. 1-2-3-4-5 6. The ineffectiveness/harmfulness of 1-2-3-4-5
prescribed medical therapy according to
Self-efficacy, health literacy, health locus of control: other sources
How much do you agree with the following statements? 7. Fear of side effects 1-2-3-4-5
Please evaluate the following questions from 1 to 5. 8. Lack of clear instructions given by the 1-2-3-4-5
(1 — strongly disagree, 5 — strongly agree) doctor
9. Lack of clear instructions in the product 1-2-3-4-5
1. You are perfectly informed about your 1-2-3-4-5 description of the medication
illness and its healing and treatment. 10. Overly complicated/complex therapy 1-2-3-4-5
2. You are perfectly able to apply the 1-2-3-4-5 11. Self-restraint related to therapy 1-2-3-4-5
prescribed treatment for your iliness. 12. Lack of motivation to follow a regimen 1-2-3-4-5
3. Following the prescribed treatment 1-2-3-4-5
regimens for my iliness is efficient in treating
its symptoms and effectively improve my
health status.
4. You are able to effectively treat your 1-2-3-4-5
illness and its symptoms, to cope with the
illness, and to comply with the treatment
requirements.
5. Diabetes basically depends on your own 1-2-3-4-5
self-strength.
6. In the treatment of diabetes, the social 1-2-3-4-5
environment (physician, family, and friends)
is extremely important.
7. The improvement or decline of health 1-2-3-4-5
condition related to diabetes is mostly
random.
Figure S| Diabetes Adherence Questionnaire.
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Abstract: The purpose of this study is to explore functional health literacy (FHL) and numeracy
skills in an insulin-treated, type 2 diabetes mellitus (T2DM) patient population, and their impact on
diabetes self-care activities. A non-experimental, cross-sectional quantitative design was used for
this study. The sample consisted of 102 T2DM patients on insulin therapy, including 42 males and
60 females, with a mean age of 64.75 years (SD = 9.180) and an average diabetes duration of 10.76 years
(SD = 6.702). Independent variables were sociodemographic variables (e.g., age, educational level,
etc.) and diabetes and health-related factors (e.g., duration of diabetes (years), the frequency of blood
glucose testing/day, etc.). For this study, the participants completed the reading comprehension
exercise from the Short Test of Functional Health Literacy (S-TOFHLA) and the Shortened Version of
the Diabetes Numeracy Test (DNT-15), which specifically evaluates the numeracy skills of patients
living with diabetes. The associations between the variables were examined with Spearman’s rank
correlation. Multivariate regression analysis was performed to examine whether measured FHL skills
impact diabetes self-care activities. We found that DNT-15 test (8 = 0.174, £(96) = 2.412, p < 0.018) had
significant effect on the frequency of blood glucose testing/day. Moreover, the problem areas for
patients with T2DM mostly included multi-step calculations according to food label interpretations,
and adequate insulin dosage based on current blood glucose levels and carbohydrate intake. The
results of regression analyses and Spearman’s rank correlation indicated that limited FHL and
diabetes numeracy skills not only influenced the participants” behaviors related to self-management,
but they also affected their health outcomes. Thus, besides the personalization of insulin treatment, it
is indispensable to provide more precise information on different types of insulin administration and
more refined educational materials based on medical nutrition therapy.

Keywords: patients with T2DM; insulin therapy; functional health literacy; diabetes-specific
numeracy skills

1. Introduction

According to the International Diabetes Federation (IDF), the number of people di-
agnosed with diabetes mellitus (DM) has more than tripled over the past 20 years. This
report also indicated that there are currently 463 million people living with diabetes, and
this number will increase to 700 million by 2045 [1]. In Europe, it is estimated that among
adults aged 20 to 79, there are 59.3 million people who are diagnosed with DM, with the
majority affected by type 2 diabetes mellitus (T2DM) [2]. Previous studies have shown that
T2DM negatively affects patients” quality of life and life expectancy [3], and it often places
serious economic burdens on society and its healthcare systems [4].

It is well-known that patients with T2DM are required to perform daily self-care tasks
such as monitoring glucose levels, following a diet plan, remembering to take antidiabetic
medications and insulin at the right time, preparing the correct dosage, and performing
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regular physical activities, all of which can be emotionally stressful [5]. In other words, a
significant number of responsibilities rests on the shoulders of patients, since appropriate
disease management of T2DM is essential [6]. Thus, it has become indispensable to explore
what types of specific basic skills are necessary during diabetes self-management, and how
effectively patients can function in the healthcare environment [7].

In general, individuals living with diabetes are required to use multiple strategies
and possess adequate skills in order to cope with their condition and reduce diabetes-
related complications [8]. One of these fundamental skills is the patients” health literacy
level, which is not only a highly relevant skill for diabetes management [9,10], but it has
become a critical component in improving the health outcomes of chronic illnesses (e.g.,
T2DM) [7]. It also plays a fundamental role in improving patients” diabetes knowledge
and competencies [11]. According to the U.S. Department of Health and Human Services
(HHS), health literacy is “the degree to which individuals have the capacity to obtain,
process, and understand basic health information and services needed to make appropriate
health decisions [12].” The World Health Organization (WHO) adds to this definition by
including cognitive and social skills as essential parts of health literacy [13].

In the literature, there are two types of health literacy: one is related to individuals’
performance and it is called performance-based health literacy, while the other one is self-
assessed health literacy [14]. Martensson and Hensing point out that health literacy shows
a fluctuation from situation to situation and many times depends on the environmental
context of the patient [15]. Because of this, professionals often divide health literacy into
three different dimensions: functional, communicative and critical health literacy [16-18].
One of the most widely studied dimensions is functional health literacy (FHL), which
focuses on basic functional skills such as reading, writing, and numeracy [17,19]. More
precisely, these skills include the ability to read and comprehend written text, complete
health care forms or be able to use numeric information related to health care instructions
during disease-management [10,20].

Previous empirical studies found that limited HL affects a great number of European
regions, such as Italy, which is reported to have the highest number of people living with
inadequate HL, and it is followed by Bulgaria, Spain and Austria [21]. It is important to
mention that in 2016, Hungary joined to the European Health Literacy Project (HLS-EU)
and findings from this study indicated that more than 50% of the surveyed Hungarian
population had limited level of health literacy [22]. However, the aforementioned study
did not focus on disease-specific FHL.

Although the number of national and international studies examining this complex
phenomenon has been increasing, there are still relatively few studies on disease-specific
FHL [23]. Furthermore, little is known about FHL levels and their impact on diabetes
outcomes (e.g., knowledge, self-care, glycemic control) [24,25], maybe due to the complexity
of the phenomenon, which is highlighted by the quantitative studies in the past 5 years.
According to a meta-analysis published in 2019, HL prevalence studies among patients
with T2DM were done mostly in the USA and these results mainly date back to the early
2000’s [11]. However, according to Poureslami et al. (2017), health literacy is fundamental
to a successful management and prevention of chronic disease [26]. Therefore, it would be
especially important to explore health literacy level in high-risk groups and its relationship
with health outcomes.

1.1. Association between FHL and Diabetes Self-Management

Related studies have also shown that FHL levels are lower among patients with chronic
diseases, compared to healthy populations [25,27-29]. Individuals with low FHL levels
have also been shown to have less knowledge about their chronic diseases and limited
self-management skills [30-34]. Moreover, previous research has indicated that lower
FHL levels are associated with higher mortality rates, less adequate health status, more
hospitalization, and lower levels of medication taken during self-management [19,24,32,33],
i.e., difficulties in naming their medications and describing their indications [25].
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FHL is a critical component of diabetes self-management as well. However, it is not
the only variable that influences patients’ self-care skills. Both theoretical and empirical
studies confirm that an individual’s self-efficacy, attitude, motivation, degree of illness
severity, and social factors also impact his/her self-management behavior [35]. In addition,
the connection between FHL and diabetes self-management is not straightforward, and
it depends on the type of self-management behavior followed by patients [36,37]. This is
especially true for individuals with diabetes and inadequate FHL, since they are recom-
mended to follow complex treatment plans, manage visits to multiple clinicians, monitor
changes in their health status, and initiate positive health behaviors [38].

Based on previous research, lower FHL levels are not necessarily associated with
worse A1C levels among DM patients [10,39], but lower FHL and A1C levels are correlated
with more diabetes complications [40,41]. It is also important to mention that there is
a limited number of studies on understanding the pathways or potential mechanisms
through which FHL influences patients” A1C levels [42].

Although FHL affects patients’ ability to function in a healthcare system [43], this
skillset could help them cope with the consequences of a chronic illness and increase their
confidence during medical consultations [19]. In sum, adequate FHL can enhance patients’
understanding and awareness about a chronic disease and help facilitate their engagement
in diabetes self-management [26].

1.2. Diabetes-Specific Numeracy Skills and Their Impact on Health Outcomes

Low diabetes-related numeracy is common among individuals with diabetes [44].
The number of clinical studies on general HL and numeracy is growing; there are much
fewer still (especially in Europe) focusing on patients with specific chronic diseases such
as those diagnosed with T2DM and prescribed different insulin regimes. The research
by Alghodaier et al. (2017) clearly states that the influence of numeracy on the health of
patients with diabetes has been investigated in a small number of studies [45]. Based on one
meta-analysis it is recommended to invest the assessment of diabetes numeracy to produce
more evidence on the relationship with different diabetes outcomes, including self-care
activities [11]. According to previous research, numeracy refers to the ability to understand
and use numbers in daily life [46] (p. 392). More precisely, in the healthcare context, numer-
acy not only includes the ability to interpret risk, but also the ability to estimate time and
measure, think logically, and perform the mathematical skills required to solve problems
and make appropriate health-related decisions [47]. In addition, Huizinga et al. (2008)
emphasized that higher numeracy levels can help DM patients understand medical graphic
representations [48].

Besides reading skills, numeracy skills are required in many health-related tasks such
as understanding food labels, measuring medications, interpreting blood parameters, and
understanding health risks and symptoms [10,31,49]. However, according to previous
research, only 50% of patients with inadequate FHL and numeracy skills recognize com-
mon symptoms of hypoglycemia, while only 38% correctly respond to the need to eat
when experiencing such symptoms [49]. Meanwhile, self-management of T2DM requires
advanced FHL and numeracy skills [7,50,51]. They are also indispensable because patients
with limited skills in reading comprehension, oral communication, and diabetes-specific
numeracy will be unable to adequately participate in traditional health education and act
on any instructions from healthcare providers [16]. In sum, lower levels of diabetes-specific
numeracy skills not only impact patients” health behaviors [47] but are also associated with
higher A1C levels in patients with T2DM [52], which can negatively affect their adher-
ence to recommendations and cause more complications [24,53]. Meanwhile, individuals
with better mathematical skills are able to apply such knowledge, thus increasing their
confidence in performing self-care tasks [49].

The purpose of this study is to explore FHL levels and numeracy skills in an insulin-
treated T2DM patient population are related to diabetes, and they impact on diabetes
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therapy. In addition, diabetes and health-related variables and diabetes self-care activities
associated with FHL and numeracy are examined.

2. Materials and Methods
2.1. Research Design

A non-experimental, cross-sectional quantitative research design was used in this
study, with stratified convenience sampling method.

2.2. Data Collection

This research was conducted between January and March 2020. The participants
were recruited with the help of three diabetes associations in Csongrad County, Hungary.
The members of the diabetes associations were selected with stratified convenience sam-
pling. They were notified about the research in advance by the president of the association.
Research subjects who satisfied the requirements and expressed their willingness to partici-
pate in the study came to the study location at a time which was agreed upon in advance.
Before the interview, research subjects were notified in detail about the purpose of the
study and that their information would be kept strictly confidential and anonymous. The
patients were also informed about their right to discontinue the interview and that there
would be no consequences whatsoever to their participation. The response rate was 78.46%
(out of 130 patients contacted, 102 were interviewed). All of the participants were involved
on a voluntary basis and their written informed consent was obtained in accordance with
the Declaration of Helsinki. This study was approved by the University of Szeged Human
Investigation Review Board (Approval No. 4639).

2.3. Study Sample and Inclusion/Exclusion Criteria

The inclusion criteria for the participants were as follows: 18 to 89 years of age; diag-
nosed with T2DM; use of insulin therapy; voluntary participation in the study. Regarding
the exclusion criteria, cerebral stroke affecting cognitive processes or previous head injuries
were listed.

2.4. Study Measurements
2.4.1. Short Test of Functional Health Literacy (S-TOFHLA)

The Short Test of Functional Health Literacy (S-TOFHLA) normally includes reading
comprehension and numeracy tasks. However, since the goal of this study was to examine
diabetes-related health literacy, a diabetes-specific numeracy test was included, instead of
the original calculation exercises. The other reason why the S-TOFHLA’s computational
tasks were not used was because the numeracy portion of the Hungarian version showed
low internal reliability. During the S-TOFHLA'’s reading comprehension exercise, the
participants were asked to read medical information on abdominal x-rays (3rd grade com-
prehension level; 16 questions) and a text related to health insurance contracts (9th grade
comprehension level; 20 questions), after which they were asked to complete certain sen-
tences by choosing one out of four options. Although the total time to complete the exercise
was seven minutes, the participants were not informed about this time constraint. Thus,
the interviewer stopped the exercise when the time limit was reached. Overall, each correct
answer was worth 1 point, while any questions that were incorrect, left blank, or answered
after the time limit were worth 0 points. The maximum score for the reading comprehen-
sion exercise was 36 points. Based on the scores from the exercise, 0-16 points indicated
inadequate health literacy, 17-22 points indicated marginal health literacy, and 23-36 points
indicated adequate health literacy [27,34].

2.4.2. Shortened Version of the Diabetes Numeracy Test (DNT-15)

In order to better understand numeracy in T2DM, a shortened version of the Diabetes
Numeracy Test (DNT-15) was used. In general, the DNT-15 evaluates the numeracy skills
of diabetes patients, and it consists of 15 questions in five domains: nutrition (three items);
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exercise (one item); blood glucose monitoring (three item); oral medications (one item);
insulin administration (seven items). The estimated administration time of the DNT-15 is
15 to 20 min. This scale also covers different types of mathematical problems such as addi-
tion, multiplication/division, fractions, multi-step mathematics, and numeration/number
hierarchy [49].

2.4.3. Principles of the DNT-15, Including Interpretation and Measurement Characteristics

To the best of the authors” knowledge, diabetes-specific numeracy skills have not
been studied in Hungary among T2DM patients on insulin therapy. Since the S-TOFHLA’s
numeracy tasks in the Hungarian version showed low reliability, and in an effort to use a
test that effectively measures diabetes-specific numeracy skills, the decision was made to
translate one of the most common instruments for measuring diabetes-specific numeracy
skills, i.e., the DNT-15. The test was translated from English into Hungarian by applying
standardized translation methods, such as back-translation and cultural adaptations, which
are essential steps before implementing an instrument in research [54-57]. Before using the
translated version of the DNT-15 instrument on a larger sample, a pretest was conducted
with 10 independent respondents, who completed the test in order to determine if the tasks
were comprehensible and if there were any legitimate comments about the test questions. It
is important to note that although the Hungarian version of the DNT-15 test had adequate
reliability, the results of this study should be interpreted with caution, mainly due to the
fact that the Hungarian version of the DNT-15 has yet to be validated.

2.5. Additional Independent Variables

Overall, the analysis included two groups of independent variables. The first group
included sociodemographic variables such as age, gender, labor market status, education
level, and whether the participant possessed healthcare education. The second group of
independent variables included diabetes and health-related factors such as duration of
diabetes (years), duration of insulin treatment (years), daily frequency of self-monitoring
blood glucose levels, self-assessed three-month A1C level, frequency of insulin admin-
istration per day, existence of diabetes complications, and type of diabetes therapy (e.g.,
only insulin/insulin + antidiabetic drugs/insulin + lifestyle therapy/insulin + antidiabetic
drugs + lifestyle therapy).

2.6. Statistical Analysis

The statistical analysis was performed by using IBM SPSS Statistics for Windows 22
(IBM Corporation, Armonk, NY, USA). After the preparation of the statistical data, any
missing values were detected and the outliers in the sample were appropriately checked.
In addition, the Kolmogorov-Smirnov Goodness-of-Fit Test was used to assess the data
distribution. For the purpose of obtaining correct results from the statistical analysis, it was
important to note the following: the analysis was conducted on a smaller sample; there was
data with variables that also included ordinal scales; the conditions for normality deviation
were not always met. Thus, non-parametric tests were performed. In order to describe the
population’s characteristics and provide basic information about the variables in the dataset,
descriptive statistics were used. Internal consistency and reliability of the measurements
were tested with Cronbach’s alpha and Kuder-Richardson’s reliability coefficient, while
the associations between the variables were examined with Spearman’s rank correlation.
Any differences between the groups were then examined with the Mann—-Whitney test. In
order to suppress any type 1 errors, the significance value of the tests was examined using
Bonferroni correction, while the dependent variables with ordinal values were examined
using the Kruskal-Wallis test. Multivariate regression analysis was performed to examine
whether measured FHL and diabetes numeracy skills impact diabetes self-care activities.
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3. Results
3.1. Descriptive Statistics

The final sample consisted of 102 patients (41.2% male and 58.8% female) diagnosed
with T2DM for an average of 10.76 years (SD = 6.702). The mean age of the sample was
64.75 years (SD = 9.180; range 37-85 years). The majority of the participants had high school
(N = 58) education, while 29 participants completed primary school and 15 possessed a
university degree. The average duration of insulin treatment was 6.59 years (SD = 5.098),
while the majority (45.1%) of the participants reported administering insulin four times
per day. It is important to note that most of the patients (67.6%) measured their blood
glucose levels more than twice per day, while 73.5% had diabetes complications. In terms
of the latter, the distribution was as follows: vision impairment (retinopathy): 52% (N = 53);
cardiovascular disease: 44.1% (N = 45); kidney failure (nephropathy): 7.8% (N = 8); nerve
damage (neuropathy): 45.1% (N = 46); lower limb amputation: 6.9% (N = 7) (Table 1).

Table 1. Sociodemographic characteristics of the sample and descriptive statistics of the study variables.

Sociodemographic Factors N =102
Gender
Male, n (%) 42 (41.2%)
Female, n (%) 60 (58.8%)
Age (years), mean (SD), range 64.75 (9.180), 37—85
37—-49 8 (7.8%)
50—-59 14 (13.8%)
60—69 49 (48%)
70—-79 27 (26.5%)
80—85 4 (3.9%)
Education level
Primary school 29 (28.4%)
High school 58 (56.8%)
University 15 (14.7%)
Diabetes complications
Vision impairment 53 (52%)
Cardiovascular disease 45 (44.1%)
Kidney failure 8 (7.8%)
Nerve damage 46 (45.1%)
Lower limb amputation 7 (6.9%)
Duration of diabetes (years) mean (SD) 11 (6.702)
Duration of insulin injection (years) mean (SD) 7 (5.098)
Number of insulin injections/day mean (SD) 3 (1.016)
Once 8 (7.8%)
Twice per day 23 (22.5%)
Three times per day 24 (23.5%)
Four times per day 46 (45.1%)
More than four times per day 1 (1%)
Frequency of blood glucose testing/daymean (SD) 3 (1.320)

Percentage based on the number of participants per item. Abbreviations: SD = standard deviation.

3.2. Average Score of the Correct Responses on the S-TOFHLA and DNT-15, and the Internal
Consistency of the Measurements

In the S-TOFHLA's reading comprehension task, participants were asked to read med-
ical information on abdominal x-rays (3rd grade comprehension level; 16 questions) and a
text related to health insurance contracts (9th grade comprehension level; 20 questions).
Average score of correct responses for task “A” (3rd grade comprehension level) was 78.5%,
while average score of correct responses for task “B” (9th grade comprehension level) was
56.4%. Because of the 7-min timeframe, the rate of correct responses for item 6 in task “B”
was lower. The average score on the S-TOFHLA was 23.78 points (SD = 10.084), while the
36-item scale included a Cronbach’s alpha of 0.957, indicating high reliability. Based on the
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results, 27.7% of the participants (28 patients) had inadequate FHL, 6.9% (7 patients) had
marginal FHL, and 65.3% (66 patients) had adequate FHL (Table 2).

Table 2. The percentage distribution of the sample’s FHL levels in the S-TOFHLA.

S-TOFHLA Scores N (%)
Inadequate functional health literacy (0—16) 28 (27.7%)
Marginal functional health literacy (17—22) 7 (6.9%)
Adequate functional health literacy (23—36) 66 (65.3%)

As for the DNT-15, it showed good internal reliability (KR-20 = 0.85), with an av-
erage score of 7.51 (SD = 3.509). The results also indicated that the problem areas for
the participants included food label interpretation and items that required multi-step cal-
culations such as calculating insulin dosage based on current blood glucose levels and
carbohydrate intake.

3.3. Associations between the S-TOFHLA Scores and the Diabetes and Health-Related Factors

The associations between the S-TOFHLA scores and the diabetes and health-related
variables were analyzed with Spearman’s rank correlation. The results showed a significant
negative, weak relationship between the S-TOFHLA scores and the years of diabetes
duration (rs (99) = —0.198, p = 0.048), with a significance level of 0.05.

As for the relationship between the S-TOFHLA scores and the frequency of self-
monitoring blood glucose levels per day, the results showed a significant positive, weak
correlation (rs (99) = 0.370, p < 0.001), with a significance level of 0.01. However, there
was no significant relationship between the S-TOFHLA test scores, the self-assessed three-
month A1C level (75 (99) = —0.189, p = 0.058), and the patients’ daily insulin administration
(s (99) = —0.175, p = 0.081) (Table 3).

Table 3. The relationship between the S-TOFHLA and the DNT-15 scores, diabetes and health-related
variables and Spearman’s rank correlation values.

S-TOFHLA DNT-15

Duration of diabetes —0.198 * —0.108
Frequency of blood glucose testing/day 0.370 ** 0.473 **
Self-assessed three-month A1C level —0.189 —0.086
Daily insulin administration —0.175 0.272*

Notes: *p <0.05; ** p < 0.01.

3.4. Associations between the DNT-15 Scores and the Patients” Diabetes and Health-Related Factors

The associations between the DNT-15 scores and the patients” diabetes and health-
related variables were also analyzed with Spearman’s rank correlation. The results showed
a significant positive, weak correlation between the DNT-15 scores and the patients’ daily
insulin administration (rs (100) = 0.272, p = 0.006), while the relationship between the DNT-
15 scores and the frequency of self-monitoring blood glucose levels per day indicated a
significant positive, moderate correlation (rs (100) = 0.473, p < 0.001). Based on the findings,
the higher scores on the DNT-15 test showed no statistically significant association with
the duration of diabetes (rs (100) = —0.108, p = 0.282), and the self-assessed three-month
A1C level (rs (100) = —0.086, p = 0.392) (Table 3).

3.5. Associations between the Number of Diabetes Complications and the DNT-15 Scores

In order to determine the differences between the various groups of patients with
diabetes complications and their DNT-15 scores, the Kruskal-Wallis test was used. Based
on the statistical analysis, the Kruskal-Wallis test was significant (H (4) = 12.690, p = 0.013).
To determine which groups significantly differed, the Mann-Whitney test was used. In
addition, the Bonferroni corrected significance level was 0.0125. Based on the findings,
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the participants who performed significantly better on the DNT-15 had significantly fewer
diabetes complications.

3.6. The Effect of Sociodemographic Variables on the Results of the S-TOFHLA Test Measuring
Functional Health Literacy

In order to reveal which sociodemographic variables have the most powerful effect on
the results of the S-TOFHLA test, we performed a Multivariate Regression Analysis. The
dependent variable was the total score on the S-TOFHLA, and the independent variables
were age, education level and the possession of healthcare education. The model proved to
be significant during the multivariate regression analysis (F(2,98) = 47.438, MISE = 0.518,
p <0.001). Its explanatory power was R? = 49.2% in the sample, R? Adj = 48.2% in the
population. From the sociodemographic variables, age had a greater effect on the S-
TOFHLA results (8 = —0.415, #(98) = —5.712, p < 0.001), but the effect of the education level
was also significant (8 = 0.513, £(98) = 7.059, p < 0.001).

3.7. The Effect of Sociodemographic Variables on the Results of the DNT-15 Test Measuring
Numeracy Skills

We used a Multivariate Regression Analysis in order to reveal which sociodemo-
graphic variables have the greatest effect on the results of the DNT-15 test. During the
analysis, we used standardized values. The dependent variable was the total score on the
DNT-15, and the independent variables were age, education level and the possession of
healthcare education. The model proved to be significant during the multivariate regression
analysis (F(2,99) = 26.765, MSE = 0.662, p < 0.001). Its explanatory power was R? =35.1%
in the sample and R? Adj = 33.8% in the population. From the sociodemographic variables,
age had a greater effect on the DNT-15 results (8 = —0.380, £(99) = —4.657, p < 0.001), but
the effect of the education level was also significant (8 = 0.408, £(99) = 4.997, p < 0.001).

3.8. The Broadest Multivariate Regression Model Including Control Variables

In order to investigate the effects of FHL on managing diabetes we examined the daily
frequency of self-monitoring blood glucose levels as a dependent variable. The model
proved to be significant (F(1,99) = 17.430, MSE = 0.867, p < 0.001). Its explanatory power was
R? = 15% in the sample and R? Adj = 14.1% in the population. The effect of the total scores
on S-TOFHLA was significant (8 = 0.387, £(99) = 4.175, p < 0.001). After that we added the
DNT-15 test results to the model as a control variable. The model proved to be significant
(F(1,99) = 27.486, MSE = 0.799, p < 0.001). Its explanatory power was R? = 21.7% in the
sample and R? Adj = 20.9% in the population. The effect of the total scores on S-TOFHLA
was not significant to the dependent variable in the presence of the control variable; since
according to the regression analysis, the total score on the DNT-15 had a greater effect on
the frequency of blood glucose testing/day variable ( = 0.466, t(98) = 5.243, p < 0.001).

We examined which sociodemographic, diabetes and health-related variables can
predict most effectively the frequency of blood glucose testing/day besides the total scores
on the two FHL tests (S-TOFHLA and DNT-15). The independent variables were the
following: age, education level, possession of the healthcare education, diabetes duration
(years), duration of insulin treatment (years), self-assessed three-month A1C level (mmol/L)
and frequency of insulin administration per day. The regression model proved to be
significant (F(4,96) = 41.920, MSE = 0.383, p < 0.001). Its explanatory power was R? = 63.6%
in the sample and R? Adj = 62.1% in the population. According to the results, the frequency
of insulin administration per day (8 = 0.609, £(96) = 9.475, p < 0.001), the education level
(B =0.324, t(96) = 4.365, p < 0.001), the possession of healthcare education (f = 0.171,
t(96) = 2.561, p < 0.012) and the total scores on the DNT-15 test (8 = 0.174, t(96) = 2.412,
p < 0.018) had an effect on the frequency of blood glucose testing/day.

4. Discussion

This cross-sectional study revealed that 34.6% of the patients with T2DM had in-
adequate/marginal reading and comprehension levels. This finding is in line with the
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study by Papp-Zipernovszky et al. (2016), which was the first research in Hungary that
compared the scores of individuals with chronic illness to those of a healthy population
and found that chronic patients had significantly lower FHL levels. Related studies by
Agad Hashim et al. (2020), Abdullah et al. (2019) and Van der Heide et al. (2014) also
support the aforementioned result in which the presence of type 2 diabetes is in associ-
ation with the individuals” FHL levels [35,58,59]. In addition, the results of the present
study are consistent with the data of Cavanaugh et al. (2011), in which lower FHL levels
among diabetes patients were between 15 and 40%, depending on the sample. It seems the
Hungarian insulin-user T2DM population belongs to the worse performing range.

The results of the DNT-15 showed that the problem areas for the participants included
food label interpretation and items that required multi-step calculations such as calculating
insulin dosage based on current blood glucose levels and carbohydrate intake. These
findings suggest that the majority of patients with T2DM provides lower average score of
correct answers on these tasks within the DNT-15 test. In addition, most of these patients
may also experience difficulties during nutrition therapy and when measuring the correct
insulin dosage, as part of their diabetes management. This may be due to a number of
factors. First, there are currently no diabetes-specific FHL and numeracy guidelines. It is
also important to note that since the DNT-15 has yet to be validated on a Hungarian sample,
the results should be interpreted with caution. Second, the course of diabetes varies from
individual to individual, and that social and environmental factors play an important role
during chronic disease management. Third, the authors’ previous study found that the
majority of patients with T2DM already had a lower engagement level in lifestyle therapy.
Thus, they felt less motivated to understand the nutritional value of foods, and they did not
apply these competencies during insulin administration [60]. Fourth, diabetes education in
Hungary does not emphasize the acquisition of the aforementioned competencies. Finally,
due to the nature of the tasks, it may have caused anxiety among the participants, which,
in turn, may have negatively affected their working memory and increased the number of
errors performed during the tasks [31].

The associations between the S-TOFHLA scores and the years of diabetes duration
showed a significant negative, weak relationship. This result suggests that patients diag-
nosed with T2DM for a longer period of time performed worse on the S-TOFHLA. These
findings are consistent with the observations of previous research [35,51]. A potential
explanation may be that diabetes negatively affects the cognitive performance of patients
with DM [32]. In addition, some studies indicated that individuals who have had diabetes
for more than 10 years have significantly lower FHL levels [35]. This finding is in line
with the study by Yamashita and Kart, which found that some health-literate patients
are overwhelmed by long-term diabetes self-management, and as a result, they feel less
motivated to concentrate on the required tasks [51].

According to the findings of the present study, the relationship between the S-TOFHLA
scores and the frequency of self-monitoring blood glucose levels per day showed a signifi-
cant positive weak correlation. This indicates that the individuals who performed better
on the S-TOFHLA reading and comprehension tasks measured their blood glucose levels
more frequently. This finding is in line with previous conclusions about the associations
between different FHL measurements and diabetes self-care behaviors [23,27-29,31]. More
precisely, patients with adequate FHL skills have more knowledge about their disease.
Hence, they are more conscious about their diabetes self-care activities.

A significant positive weak correlation between the DNT-15 scores and the patients’
daily insulin administration was also found. This suggests that patients with T2DM who
performed better on the DNT-15 injected insulin more frequently. This finding can be
explained by the fact that patients in intensive insulin therapy generally require advanced
diabetes-specific numeracy skills, i.e., interpreting blood glucose meter data, administering
medication dosages, and following nutritional recommendations [31,48,61]. Moreover, a
significant positive, moderate correlation was found between the DNT-15 results and the
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frequency of self-monitoring of blood glucose levels per day. This supports the fact that nu-
meracy, as a component of FHL, plays an important role in diabetes self-management [47].

Based on the results, the higher scores on the DNT-15 test showed no statistically
significant association with the duration of diabetes. This finding is consistent with the
observations of previous studies [45,47]. However, it is possible that the diabetes-specific
numeracy skills do not show an explicit connection with the time of diabetes diagnosis,
since such skills may be more related to an individual’s self-efficacy and self-management
behavior [62]. In other words, it may be interpreted as part of the overall learning pro-
cess [60]. Yet, it is feasible that patients in Hungary require more education of these skills,
due to previous paternalistic viewpoints [63]. More precisely, these paternalistic viewpoints
imply the fact that the physicians make decisions based on what they discern to be in the
patient’s best interests and neglecting the involvement of patients in therapy [64].

In this study, the DNT-15 scores showed no statistically significant association with
the patients’ self-assessed three-month A1C level. This finding supports the outcomes of
previous research [52,61,65,66], which is not surprising since glycemic control is most likely
influenced by a large number of heterogeneous social and biological determinants [61].
This also indicates that the impact of other variables is equally important when explaining
the background of A1C level changes.

In the present study, the participants who performed better on the DNT-15 had signifi-
cantly fewer diabetes complications. This result is similar to the findings of Chakkalakal et al.
(2017) and Rothman et al. (2008) [29,31]. It is widely shown that adequate FHL and numer-
acy skills influence the health outcomes of patients, and they also improve an individual’s
self-efficacy and self-care behavior. In light of the results of the DNT-15, it could be stated
that diabetes patients with good numeracy skills are more likely to have greater confidence
in performing self-care tasks [61]. Consequently, the number of hypoglycemic episodes and
diabetes complications should also decrease [48]. We found that two the sociodemographic
variables, age and education level had a greater impact on the results of the S-TOFHLA
and the DNT-15 tests. These findings are similar to the findings of Gomes et al. (2020),
Abdullah et al. (2019) and Yeh et al. (2019) who emphasize that age and education level are
important predictors of the individuals” FHL performance [25,59,67]. It could also be stated
that patients with T2DM who are older and have a lower education level may require more
attention from health care providers and diabetes educators.

Our research also tried to find answers to the questions whether FHL and diabetes-
numeracy levels with sociodemographic, diabetes-specific and health-related variables
impact patients’ diabetes self-care activities. During our analyses, the effect of the total
scores of S-TOFHLA was significant, still we added the DNT-15 test results to the model as
a control variable. When S-TOFHLA and DNT-15 were both part of the regression analysis,
the total score of the DNT-15 had a greater effect on the frequency of blood glucose testing
per day, which is one of the most important diabetes self-care activities during diabetes
self-management [42]. Previous studies by Yarmohammadi et al. (2019), Lee et al. (2016),
van der Heide et al. (2014), [35,39,42] showed similarities with the current findings and they
also emphasized that self-management of T2DM requires advanced FHL and numeracy
skills. These results can be interpreted by the fact that patients with a higher health literacy
level check their blood-glucose levels more frequently, which is vital for patients under
insulin therapy. Scores on the DNT-15 test seem to have a greater impact on diabetes self-
management because diabetes numeracy does not only include the ability to interpret risk,
but also to interpret blood parameters, understand food labels and measure medications.
Diabetes numeracy also helps patients solve problems and make appropriate health-related
decisions. This is, in practice, much more closely related to daily diabetes self-management
tasks than reading and comprehension. All in all, it is conceivable that diabetes numeracy
as a component of FHL skills has an important effect on patients” diabetes self-care.

In addition to these analyses, it was also examined which sociodemographic, diabetes
and health-related variables besides the total scores on the two FHL tests (S-TOFHLA and
DNT-15) could have a greater impact on the frequency of blood glucose testing per day
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among patients with T2DM. The findings showed that the frequency of blood glucose
testing per day is mostly predicted by the frequency of insulin administration per day;,
education level, possession of healthcare education and the total score on the DNT-15 test.
The results can be explained by a fact that self-care activities, such as the frequency of blood
glucose testing and the frequency of insulin administration, many times go hand in hand
and both are important parts of T2DM therapy. The findings of the study are in line with
the previous researches according to which diabetes therapy and self-management can be
successful only if patients follow complex treatment plans of diabetes therapy [25,32,68].
In sum, it seems that one of the important key factors for successful diabetes self-care are
diabetes numeracy skills which could help patients to cope with the consequences of a
chronic illness, increase patients’ understanding and awareness of their chronic disease
and help facilitate their engagement in diabetes self-management [19,26].

Limitations and Future Directions

There are several limitations in this study worth noting. First, this research was
based on a cross-sectional design, and it may require a larger sample size to provide
higher accuracy. Second, the participants were involved on a voluntary basis. Thus, it is
possible that those who were less motivated and had more problematic FHL and numeracy
skills were not included. Third, all of the participants were members of various diabetes
associations. Hence, they were possibly more informed and had higher FHL and numeracy
skills, compared to other patients. The fourth limitation is that the DNT-15 test has not yet
been validated on a Hungarian sample, so it would be recommended to do the validation
procedure and only then formulate conclusions. According to the information given by
patients, it is important to state that the majority of respondents self-reported a three-month
A1C level. It is conceivable that some individuals did not reveal their real three-month A1C
values. Our study can be considered innovative among scientific surveys because FHL and
numeracy are less explored in patients diagnosed with T2DM. Furthermore, these T2DM-
specific results are among first ones measured in Central-Eastern European regions, such
as Hungary. It would be advisable to carry out group comparisons in the future and test
these factors with patients who are not motivated to join associations. All in all, one of the
most important future steps could be to carry out a longitudinal investigation which could
help to explore patterns of change in and the dynamics of patients’ behavior, and also gain
more insights into the cause and effect processes. Overall, it could be stated that the results
obtained may also be useful in the preparation of future diabetes education materials and
programs. Overall, the findings of this study could serve as a helpful reference in the
preparation of future diabetes education materials and programs.

5. Conclusions

The study explored FHL levels and numeracy skills in an insulin-treated T2DM patient
population, and their impact on diabetes self-care activities. Based on the findings, FHL
and diabetes-specific quantitative skills influenced the patients” health outcomes (e.g., the
existence of diabetes-related complications) and impacted their diabetes self-care activities
such as the daily blood glucose testing or daily insulin administration. This implies that
diabetes numeracy skills also influence patients’ behavior towards diabetes treatment. The
results also showed that the problem areas for patients with T2DM included multi-step
calculations such as food label interpretation and adequate insulin dosage based on current
blood glucose levels and carbohydrate intake. Therefore, besides the personalization of
insulin treatment, it is indispensable to provide more precise information on different
types of insulin administration and more refined educational materials based on medical
nutrition therapy.
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Betegségismeret
2-es tipusu diabetesszel ¢lok korében:
a Diabetes Knowledge Test
magyar nyelvi validalasa

Papp-Zipernovszky Orsolya dr.! = Klinovszky Andrea? s Buzas Norbert dr.?

1Szegedi Tudomanyegyetem, Bolcsészettudomanyi Kar, Pszicholégiai Intézet, Szeged

2§zegedi Tudoméanyegyetem, Altalainos Orvostudoméanyi Kar, Egészség-gazdasigtani Intézet, Szeged

Bevezetés: Magyarorszagon a KSH szerint tobb mint 1 millié ismert cukorbeteg é1. A diabetes karbantartisihoz elen-
gedhetetlen a betegek tuddsdnak, készségeinek és onhatékonysidgianak novelése és fenntartdsa. A legelterjedtebb dia-
betes-betegségismeretteszt a 23 kérdéses Michigan Diabetes Knowledge Test. Elsé 14 tétele altalanos tudast mér,
példaul az ételek tipanyagtartalmaval és a vércukorszint-valtozas okaival kapcsolatban. Tovabbi 9 kérdése az inzulin-
haszndlatrél szol.

Célkitiizés: Célunk ennek a tesztnek a magyar nyelvi validalasa, valamint osszefiiggéseinek vizsgilata szociodemogra-
fiai és betegségviltozokkal.

Modszer: Keresztmetszeti kérd6ives kutatdsunkban a tesztcsomagot 129, inzulint haszndld, 2-es tipust diabeteses
beteg toltotte ki (84 nd, dtlagéletkor: 59,67; szoras: 12,6) elsGsorban online, betegszervezeteken keresztiil.
Eredmények: A betegségismeret-teszt belsé konzisztencidja 0,603, ami elfogadhato érték. A 23 kérdés helyes kitolté-
si ardnyanak atlaga 81,66%, ami az amerikai arainyokhoz hasonld, mas kutatdsok specidlis csoportjaihoz képest azon-
ban kifejezetten magas érték. A valaszadok a ketoacidosis fogalmit, az egyes ételek tipanyag-osszetevdit és az elfo-
gyasztott ételek vércukorszintre gyakorolt hatdsit illetS kérdésekre tudtak a vélaszt a legkevésbé. A magyar teszt a
szakirodalomnak megfelel gyenge, negativ irdnyt Osszefliggésben dll az életkorral, és pozitiv a kapcsolata az inzulin-
haszndlat hosszédval, valamint a napi vércukorszintmérés és inzulinbeadds szimdval. A betegségismeretet fiiggetlentil
egyediil a napi vércukorszintmérés mennyisége josolta meg. A teszt konvergens validitisit mutatja gyenge, de szigni-
fikdns oOsszefiiggése az egészségértést mérd Brief Health Literacy Screening kérdésekkel.

Kovetkeztetés: A magyar nyelvii Diabetes Betegségismeret Teszt alkalmas a diabetesszel ¢l6k tudasszintjének felméré-
sére. Mintinkban a betegségismeret magas szintje az inzulint hasznidlék megfelel6 edukicidjaval fiigghet Ossze.
Ugyanakkor eredményeink felhivjik a figyelmet a betegek diétaval kapcsolatos magasabb szintd tuddsinak sziikséges-
ségére.

Orv Hetil. 2021; 162(22): 870-877.

Kulcsszavak: egészségértés, betegségismeret, validdlds, Diabetes Betegségismeret Teszt

Illness knowledge of type 2 diabetes patients: the Hungarian validation of
Diabetes Knowledge Test

Introduction: According to the Hungarian Central Statistical Office, more than 1 million diabetic patients live in
Hungary. It is essential to enhance and sustain the knowledge, skills and self-efficacy of patients. The most widely
used measurement of illness knowledge is the 23-item Michigan Diabetes Knowledge Test (DKT). Its first 14 items
measure general knowledge: the nutritional value of food, and causes of change in blood glucose level. Its further 9
items are about insulin usage.

Objective: To examine the reliability and the validity of the Hungarian version of DKT?2 as well as its association with
sociodemographic and illness-related variables.

Methods: In our cross-sectional quantitative study, 129 patients (84 women, mean age: 59.67; SD = 12.6) diagnosed
with type 2 diabetes mellitus using insulin therapy filled in a questionnaire online.

Results: The o coefficient for the test is 0.603, which is acceptable. The mean of the correct answer rate is 81.66%,
which resembles the American results, but it is higher than that of other specific groups. Problem areas for our pa-
tients included interpreting ketoacidosis, the nutritional value of foods and the effect of foods on blood glucose
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level. The score of the Hungarian test — in accordance with the literature — correlates negatively with age, positively
with the year of insulin-usage and with the number of daily insulin intake and of blood glucose measurement. Illness
knowledge was independently predicted only by the number of daily blood glucose measurement. The convergent
validity of the Hungarian test is supported by its weak but significant association with Brief Health Literacy Screen

questions.

Conclusion: The Hungarian DKT2 properly measures the illness knowledge of diabetic patients. Their high level of
knowledge can be traced back to the speciality of the subjects as well as to the overall education of insulin users.
Nevertheless, our results draw attention to the necessity of enhancing the level of dietetic knowledge of patients.

Keywords: health literacy, illness knowledge, validity, Diabetes Knowledge Test

Papp-Zipernovszky O, Klinovszky A, Buzas N. [Illness knowledge of type 2 diabetes patients: the Hungarian valida-
tion of Diabetes Knowledge Test]. Orv Hetil. 2020; 162(22): 870-877.

(Beérkezett: 2020. oktober 1.5 elfogadva: 2020. november 1.)

Roviditések

BHLS = (Brief Health Literacy Screen) az egészségértés gyors
el6szlrése; DKN scales = (Diabetes Knowledge scales) a diabe-
tesszel kapcsolatos ismereteket értékeld skalik; DKQ = (Diabe-
tes Knowledge Questionnaire) a diabetesszel kapcsolatos isme-
reteket méré kérdSiv; DKT2 = (Diabetes Knowledge Test 2)
Diabetes Betegségismeret Teszt; DPKT = (Diabetes Patient
Knowledge Test) betegségismeretet felmérd teszt diabetesesek
szamdra; EFOP = Emberi Er6forras Fejlesztési Operativ Prog-
ram; HbAlc = hemoglobin-A-1c; KSH = Kozponti Statisztikai
Hivatal; SD = standard devidcié; SZTE AOK = Szegedi Tudo-
minyegyetem, Altalinos Orvostudoményi Kar

Az International Diabetes Federation 2019. évi adatai
463 millio, diabetesszel €16 felnttrdl szamolnak be vi-
lagszerte; becslésiik szerint ez a szam 25 éven beliil 700
milliéra emelkedhet [1]. Magyarorszigon a KSH 2017.
évi Osszesitése szerint tobb mint 1 millié ismert cukorbe-
teg él.

A 2-es tipusu diabetes ellatisa az esetek tobbségében a
gyogyszeres terdpian tal komplex életmod-terapiat is
igényel, amely magdiban foglalja specialis diéta kovetését
és a rendszeres testmozgast. Ennek megfelel6en a beteg
onmaga is aktiv részese a kezelésnek, igy tuddsanak,
készségeinek és onhatékonysiganak szintje alapvetSen
hatdrozza meg betegsége karbantartasat [2]. Al-Qnzaz és
misai [ 3] a diabeteskezelés és az egészségiigyi kimenete-
lek javitasa szempontjabdl is az dngondoskodds edukdci-
ojat tartjak a legfontosabbnak.

Vizsgalatunkban a betegek tuddsit mérd, klinikai gya-
korlatban is széles korben alkalmazott Diabetes Beteg-
ségismeret Teszt magyar validaldsit végeztiik el.

Az egészségértés és o betegségismeret szevepe
a dinbetes ellatasaban

Az egészségértés ,,... az egészséggel kapcsolatos alapve-
t6 informdciok és szolgiltatisok elérésének, értelmezésé-
nek és megértésének képessége, valamint ezen informa-

ciok és szolgdltatdsok felhaszndldsinak kompetencidja az
egészség fejlesztése érdekében” [4]. Komplex kognitiv,
motivaciods és szocialis készségeket magaban foglald fo-
galomrdl van sz, amely erds, pozitiv kapcsolatban all a
mortalitdssal [5], és jobban képes megjosolni az egészsé-
gi allapotot, mint az életkor, a jovedelem, a foglalkozta-
tasi statusz, az iskoldzottsdg vagy a faji, etnikai csoport-
hozvalé tartozds [6]. Schillinger(7 ] kronikus betegséggel
¢16k (diabetes, asztma, magas vérnyomas) esetében fog-
lalta Ossze gyakorlati példakon keresztiil az alacsony
egészségértés jeleit és kovetkezményeit: kevésbé értik az
allapotukat és annak kezelését, kevésbé tudjak megne-
vezni gyogyszereiket és leirni, hogy mire kapjik azokat,
gyakrabban vannak olyan hiedelmeik, amelyek az ad-
herenciat akadalyozzak. Gyakran olvassik félre még az
egyszeribb betegtijékoztatokat is. Emellett nehézségeik
lehetnek a szébeli kommunikacio sordn és az egészség-
tgyi kockizatok felmérésekor is.

Szociodemogrifiai szempontbdl az alacsonyabb egész-
ségértésti cukorbetegek id@sebbek, ndk, alacsonyabb
iskolai végzettségliek, és régebb ota élnek egytitt a be-
tegséggel [7]. Fransen és kutaticsoportja [8] tobb empi-
rikus tanulmanyt elemzett diabetesesek egészségér-
tésével ¢és oOnmenedzselési szokdsaival kapcsolatban.
Kovetkeztetésiik szerint a sikeres terdpidhoz a betegnek
nemcsak kell§ motivaltsiggal kell rendelkeznie, hanem
fejlett 6nhatékonysiggal és magas egészségértési szint-
tel is. Az eddigi legatfogébb metaelemzést diabetesesek
egészségértése és egyiittjarasai, kovetkezményei kozott
Al Sayah és mtsai [9] végezték. Ebben konzisztens kap-
csolatot az egészségértés és a szovédmények kialakuldsa
kozott mutattak ki.

A betegcsoportok egészségértés-vizsgilata gyakran
tartalmaz a betegségrdl (tiinetei, progresszidja) és keze-
1ésérél valod tudast felmérs kérdéseket. Az egészségéreés
és a betegségrdl vald tudas (betegségismeret) Osszefiig-
gése Al Sayah és mtsai [9] metaclemzésében pozitiv ird-
nyu és konzisztens volt. A paciensek betegségismerete
tovabbi tudomdnyos vizsgalatokban Gsszefiiggott a fel-
nétt betegek kordval (negativ irdnyban [10]), onhaté-
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konysag-érzetével [11], alacsony szintje negativ befo-
lydssal birt az egészségi dllapotra (példdul a metabolikus
kontrollra [9]) és a terdpids adherencia mértékére [12].

Diabetes-tuddstesztek

Az 1980-as évek Ota késziilnek betegségismeretet felmé-
16 tesztek diabetesesek szamara (Diabetes Patient Knowl-
edge Test [DPKT] [13]; Diabetes Knowledge [DKN]
scales [10]; Diabetes Knowledge Questionnaire [ DKQ]
[11]). Az ,alapismeretek” kozott megtalilhatok a gliké-
mias allapot felborulasanak okai, tiinetei és kezelése, a
magas szénhidrittartalmu ételek azonositasa, a cukorbe-
tegség lefolyasa, kezelésének célkitizései, a vércukor mé-
rése és a betegség komplikdcidinak felismerése. A DPKT
kilon kérdéscsoportot szentel az inzulinmenedzsment-
nek, a DKQ-ban pedig megjelenik a cukorbetegség tipu-
sainak ismerete és az 6nmenedzselési készségek felmé-
rése is (ez utdbbit méri serdil6knél magyar nyelven a
Diabetes Adherencia KérdGiv [14]).

A legelterjedtebb betegségismeret-teszt a Michigan
Diabetes Knowledge Test [15], melynek atdolgozott
valtozatit 2016-ban publikaltik [16]. Széles kord hasz-
ndlata (tobb mint tiz nyelvre forditottik le, Eurépiban
példaul portugil, norvég és szlovén, illetve tobb arab és
afrikai nyelvre, valamint maldjra is) és a kutatasi eredmé-
nyek elérhet@sége miatt mi is ennek a magyar nyelvi va-
liddldsa mellett dontottiink.

A DKT2 ¢s isszefiiggéses

A teszt els§ valtozatit 1998-ban publikilta a Michigan
Diabetes Research and Training Center, diabetes-szakér-
t6k bevonasival [15]. A 23 kérdés elsé 14 kérdése mind-
két tipust diabetesszel él6 szamara relevans, altalanos
tudas felmérésére vonatkozik. Tartalmaz dllitdsokat az
ételek tapanyagtartalmaval, a HbAlc-érték jelentésével,
a vércukorszint mérésével, a vércukorszint-valtozas okai-
val és kezelésével, valamint a szovédmények felismerésé-
vel kapcsolatban. A tovabbi 9 kérdés az inzulinhasznalat-
rol szol. A teljes teszt kitoltése kb. 15 percet vesz igénybe,
és 6. osztalyos szovegértési szintre tervezték, elsGsorban
klinikai kutatisok szdmadara, nem specifikus gondozasi
kérdések megvalaszolasara [15].

2016-ban az eredeti tesztet dtdolgoztak (13 tételt
modositottak) az Gjabb diabetesgondozasi és -oktatasi
iranymutatok figyelembevételével [16] — mi ezt a vilto-
zatot validdltuk Joseph T. Fitzgerald irdsos engedélyével.
Az dltaldnos teszt megbizhatosiga 0,77, az inzulinalska-
laé pedig 0,84 — mindkét érték a kivalé megbizhatdsag
mutatdja. A 23 tételre a teszt megalkotéi nem kozoltek
reliabilitasértékeket. A betegségismeret az iskolai vég-
zettséggel mutatott Osszefliggést (a gimnaziumi érettsé-
gi vagy az alatti végzettséglick pontszima szignifikinsan
alacsonyabb volt), emellett a diabetes tipusaval (az 1-es
tipusa betegek pontszdma magasabb volt), a kezelés ti-
pusaval (magasabb pontszama volt a csak inzulint hasz-
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naléknak, mint az inzulin és gyogyszer kombindcidja-
nak) és a diabetesoktatassal [16]. A teszt mas nyelveken
val6 validalasa sordn alacsonyabb pontszimot értek el
azok, akik idGsebbek, és alacsonyabb a csaladi dsszjove-
delmiik [17]. A betegségviltozoknal az alacsonyabb
szintd tudas a rovidebb diabetes- és inzulinhasznalati
id6tartammal, a kevésbé gyakori inzulininjekcidzdssal és
otthoni vércukorszintméréssel fliggott dssze [17].
2018-ban szadd-ardbiai mintdn Zowgar és mtsai 18]
— a funkcionalis egészségértés mérésében gyakori — in-
adekvit, marginalis és adekvat 6vezeteket allitottak fel a
cukorbetegség-ismeret mértékének jelzésére. A DKT2-
pontszam 1 és 11 kozott alacsony, 12 és 18 kozott atla-
gos, 19 ¢és 23 kozott pedig magas cukorbetegség-isme-
retet jelez. A savos felosztas segiti a teszt klinikai
alkalmazasat, a betegedukacio szintjének illesztését.

Moébdszer

Résztvevik

Az adatgy(jtés 2019. november és 2020. augusztus ko-
zott tortént elsGsorban online, a teszt linkjének diabe-
tesszervezetekhez és a kozosségi médiaban zart diabetes-
csoportokhoz torténd eljuttatisaval. (A kérdSiv 2016.
évi atdolgozasakor szintén részben online mintin tor-
tént az adatfelvétel [16].) Ezt egészitettiik ki kiképzett
tesztfelvevSk ismeretségi korében, hiziorvosoknal és a
Szegedi Klinikin személyes adatfelvétellel. A végleges
mintaba 129, 2-es tipust diabeteses személy adatai ke-
riltek be (84 nd, atlagéletkor: 59,67; széris: 12,6), akik
legalabb fél éve hasznilnak inzulint, 18 év felettick, és
magyar az anyanyelviik. A kutatast a Tudomanyos Kuta-
tasetikai  Bizottsig engedélyezte (25866-2,/2019/
EKU).

Vizsgalati eszkizok

A kutatds els6édleges célja az EFOP-3.6.1-16-2016-
00008. szamu alprojekt keretében a kozos értékterem-
tés-modell adaptalasa volt a hazai gyogyszerfejlesztési
folyamatra — inzulint hasznilé diabetesesek esetében.
Ennek egyik szakasziban kérd&iven felmértiik a betegek
inzulinhaszndlattal kapcsolatos élményeit, egészségérté-
sét és elvarasait, valamint az 0 technol6gidkkal szembeni
hajlandésagukat. Az Osszedllitott tesztbattéria az infor-
milt beleegyezésen, a demografiai, valamint betegségjel-
lemz6kon kiviil 7, magyar nyelvre forditott vagy validalt
kérdGSivet, az inzulinhasznilattal kapcsolatos, altalunk
szerkesztett érzéslistat és szemantikus differencidlskalat
tartalmazott. A jelen tanulmanyban nemzetkozileg is a
leggyakrabban hasznalt, klinikai kornyezetben elterjedt
DKT2-kérd6iv [16] magyar adapticidjat mutatjuk be
(a teszt magyar valtozatit az 1. melléklet tartalmazza) a
demogrifiai és betegségviltozokkal, valamint konver-
gens validitasként az onjellemz8, elGsziirésre kifejlesztett
cgészségértés-kérdésekkel, a Briet Health Literacy

2021 m 162. évfolyam, 22. szam

872

ORVOSI HETILAP

Unauthenticated | Downloaded 11/07/21 03:05 PM UTC



EREDETI KOZLEMENY

1. melléklet | A magyar nyelvi Diabetes Betegségismeret Teszt (DKT2) kérdései. A helyes vélaszt * jeloli
gyar ny 2scgl 3 ]

Altalénos kérdésck

Inzulinhaszndlati kérdések

1. A cukorbetegek étrendje:

a. ahogyan a legtobb magyar ember étkezik*

b. egy egészséges étrend a legtobb ember szdmdra

c. a legtobb ember szdmdra tal sok szénhidritot tartalmaz
d. a legtobb ember szdmadra ttl sok fehérjét tartalmaz

15. A ketoacidosis tiinetei kizé tartozik:
a. reszketés

b. izzadas

c. hanyas*

d. alacsony vércukorszint

2. Az aldabbink kiziil melyiknek van o legmagasabb szénhidvittartalma?

a. Stilt csirke

b. Ementali sajt

c. Siilt krumpli

d. Mogyorékrém*

16. Amennyiben eqy cukorbetey influenzds:

a. kevesebb inzulint kell bevinnie

b. kevesebb folyadékot kell innia

c. tobb fehérjét kell ennie

d. gyakrabban kell mérnie a vércukorszintjét*

3. Az aliabbink kiziil melyiknek a legmagasabb a zsivtartalma?
a. Alacsony zsirtartalma (1,5%) tej*

b. Narancslé

c. Tarkabab

d. Méz

17. Amennyiben gyors hatdsi inzulint vitt be, vércukorszintje nagy valdszinii-
séqel csokkeni fog:

a. kevesebb mint 2 6ran beliil*

b. 3-5 6rdn beliil

¢. 6-12 6rin beliil

d. tobb mint 13 6ran belil

4. Az alabbink koziil melyik ételt szabad barmikor enni”?
a. Barmilyen, nem édesitett étel

b. Barmilyen olyan étel, amely cimkéjén az szerepel, hogy ,,zsirmentes”

c. Barmilyen cukormentes étel
d. Barmilyen olyan étel, amelyben kevesebb mint 20 kaléria van
adagonként*

18. Ebéd elitt veszi észre, hogy elfelejtette a veqgeli elott bevinni az inzulinadog-
jat. Mit kell tennie most?

a. Kihagyni az ebédet, hogy lejjebb vigye a vércukorszintjét

b. Azt a mennyiségii inuzlint bevinni, amelyet dltaliban reggeli elGtt szokott

c. A reggeli mennyiség kétszeresét kellene bevinnie

d. Ellendrizni kell a vércukorszintjét, hogy eldontse, mennyi inzulint vigyen be*

5. A HbAlc nz dtlagos vércukorszint évtéke az elmiilt:
a. 1 napra vonatkozdan

b. 1 hétre vonatkozoéan

c. 6-12 hétre vonatkozoan*

d. 6 hénapra vonatkozoban

19. Ha kezdeti alacsonyvércukorszint-reakciot észlel magyin.:
a. testmozgdast kell végeznie

b. le kell fekiidnie és pihennie kell

c. gytimolcslevet kell innia*

d. gyorsan haté inzulint kell bevinnie

6. Mi o legjobb midja az otthoni vércukorszintmérésnek?
a. Vizeletvizsgilat

b. Vérvizsgalat*

c. Mindkett§ egyforman jo

20. Alacsonyvércukorszint-reakciot okozhat:
a. tal sok inzulin*

b. tal kevés inzulin

c. tal sok étel

d. tdl kevés testmozgis

7. Milyen hatisa van az édesités nélkiili gyiimolcslének a vércukorszintre?

a. Csokkenti
b. Noveli*
¢. Nincs hatdsa

21. Ha beviszi o reggeli inzulinadagjat, de kibagyja o reqgelit, a vércukorszint-
Je altaldban:

a. emelkedni fog

b. csokkenni fog*

c. ugyanannyi marad

8. Melyik nem alkalmazhato alacsony vércukorszint kezelésére?
a. 3 szem kemény cukorka

b. %2 pohdr narancslé

c. 1 pohér diétds tiditSital*

d. 1 pohdr sovany tej

22. Mindenképpen magas vércukorszintet okoz:
a. a nem elegendd inzulin*

b. az étkezések kihagydsa

c. az uzsonna késleltetése

d. a testmozgds kihagydsa

9. Milyen hatisa van a testmozgiasnak a vércukorszintre egy jo egészségi
allapotban levd személynél?

a. Csokkenti*

b. Noveli

c. Nincs hatdsa

23. Alacsonyvércukorszint-reakciot okozhat:
a. fokozott testmozgas*

b. fert6zés

c. talevés

d. ha nem veszi be az inzulinadagjat

10. A legtiobb fertizi betegséy okozhat:
a. vércukorszint-emelkedést*

b. vércukorszint-csdkkenést

c. valtozatlan vércukorszintet

11. A labapolds legjobb modjn:

a. naponta dtnézni és megmosni Gket*

b. naponta dtmasszirozni alkohollal

¢. napi egyoris dztatds

d. a szokdsosndl eggyel nagyobb méreti cip$ visarlasa

12. A csokkentett zsivtavtalma ételek fogyasztisa csokkenti az esélyét:
a. az idegrendszeri betegségek kialakuldsanak

b. a vesebetegségek kialakuldsdnak

c. a szivbetegségek kialakuldsanak*

d. a szembetegségek kialakulasanak

13. Minek n tinete lehet a zsibbadis és bizseryés?
a. Vesebetegségnek

b. Idegrendszeri betegségnek*

c. Szembetegségeknek

d. Mijbetegségnek

14. Az aldbbink koziil melyik nem kapcsolodik o cukorbetegséghez?
a. Latdsi problémdk

b. Veseproblémak

c. Idegrendszeri problémdk

d. Tid6problémak*

HbAlc = hemoglobin-A-1c
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1. tablazat A magyar nyelvii Diabetes Betegségismeret Teszt (DKT2) egyes

kérdéseire adott helyes vilaszok ardnya

A DKT2-kérdések sorszama A helyesen vélaszolok szama (%)

Altalénos kérdésck

DKT2_1. 104 (80,6)
DKT2_2. (63,6)
DKT2_3. 5(73,6)
DKT2_4. 70 (54,3)
DKT2_5. 102 (79,1)
DKT2_6. 125 (96.,9)
DKT2_7. 107 (82,9)
DKT2_8. 3(72,1)
DKT2_9. 113 (87,6)
DKT2_10. 108 (83,7)
DKT2_11. 118 (91,5)
DKT2_12. 117 (90,7)
DKT2_13. 123 (95,3)
DKT2_14. 127 (98,4)
Inzulinhasznalati kérdések

DKT2_15. 4 (26,4)
DKT2_16. 122 (94.6)
DKT2_17. 115 (89,1)
DKT2_18. 121 (93.8)
DKT2_19. 113 (87,6)
DKT2_20. 110 (85,3)
DKT2_21. 113 (87,6)
DKT2_22. 106 (82,2)
DKT2_23. 105 (81,4)

A teljes teszt helyes kitoltési ardnyanak atlaga: 81,66%

Az dltalanos tuddstételek helyes kitoltési ardnyanak atlaga: 82,16%
Az inzulinspecifikus tudastételek helyes kitoltési ardnyanak atlaga:
80,89%

Screen-nel (BHLS [19], magyarul [20]) Osszetiiggé-
seiben.

A DKT2-kérd6iv — ahogy fentebb részletesen bemu-
tattuk — egy 23 kérdésbdl dll6 tuddsteszt diabetesesek
betegség- és betegséggondozisinak mérésére. A kérdé-
sekre elére megadott tételek kozil kell vélaszolni, min-
den esetben 1 helyes vilasz van. Ezek 6sszege adja a teszt
pontértékét: a magasabb pontszam nagyobb tudast je-
lent a betegségrdl [16]. Az angol nyelvd teszt magyarra
forditasakor Gudmundsson [21] ajanlasait kovettiik: két
fiiggetlen, mindkét nyelvet magas szinten beszéls, hoz-
zaértd személy leforditotta a teszteket angolrél magyar
nyelvre. Koz6s egyeztetés utan létrehoztak egy egységes
magyar verziot. A felmeriil§ kérdésekrdl jegyzSkonyv
késziilt. A két valtozat, a jegyz&konyv és Fitzgerald és
mtsas [16] ajanlasai alapjan a jelen tanulmany szerzdit
tartalmazé szakértéi csoport alakitott ki egy elGzetes val-
tozatot. Ezzel 2018. janudr és jalius kozott 89 £6 részvé-
telével pilotvizsgalatot végeztiink, melyben teszteltiik a
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kérdések értelmezhetdségét is. Osszességében a kérdbiv
4 tételén modositottunk: Fitzgerald és mtsai [16] ajanla-
sa szerint (nem amerikai mintan javasolt az 1., 2., 3., 4.
és 8. tétel feltlvizsgalata kulturilis szempontbdl) az éte-
lek ismertségének figyelembevételével a 2. tételben svijci
sajt helyett ementali sajt, mogyordvaj helyett pedig mo-
gyorékrém szerepel, a 3. tételben 2%-os helyett 1,5%-0s
tejzsirtartalom, mig kukorica helyett tarkabab. A tételek
modositasakor ellendriztiik a vilaszok helyességét is az 0j
vilasztasi lehet&ségekkel, ami a 2. tételnél megviltoztat-
ta a helyes valaszt. A betegek visszajelzései alapjan a 10.
ésa 22. tételre tobb j6 vilasz is adhaté volt — ezek eseté-
ben diabetolégus szakorvossal konzultiltunk az egyér-
telmdsités elott. Igy a 10. tételbe ,,A fert6zés okozhat”
helyett ,A legtobb fert6zé betegség okozhat” kezdd
mondat keriilt, a 22.-be pedig a ,,Magas vércukorszintet
okozhat” helyett a ,, Mindenképpen magas vércukorszin-
tet okoz”.

A BHLS-kérdéseket [19] az egészségértés onbevalla-
son alapuld, a klinikumban alkalmazhat6 gyors el&sztiré-
sére fejlesztették ki, ezért minél magasabb pontszimot ér
el valaki az egyes valaszok pontértékeinek Osszeadasa
utan, annal problémdsabb egészségmiveltségrdl beszél-
hetiink. A 3 tétel pontozisa 5 fokozatd Likert-skdlin
torténik, amelyen 0 = Soba, 1 = Kevésszer, 2 = Néha, 3 =
A legtibbszor és 4 = Mindig. Az eredeti pontozas szerint
az els6 tételre adott pontérték szdmitisa forditott.

Eljaras
A kérd6ivesomag kitoltése nagyrészt online zajlott 2019.
november és 2020. augusztus kozott. A tesztek kitoltése
egy személy esetében koriilbeliil 30 percet vett igénybe.
A betegtajékoztaté megismerése utan egyetértés esetén a
paciensek aldirtdk a beteg-beleegyezd nyilatkozatot (az
online kérdéivkitoltéskor az elfogadast egy pipa bekat-
tintdsdval jelezték). Az adatgyiijtést az SZTE AOK
Egészséggazdasigtani Intézetének szamitégépén, a Sur-
vio nevd szoftverrel (Brno, Csehorszag) végeztiik.

Eredmények

A célteszt megbizhatosaginak, szociodemogrifiai valto-
zokkal val6 osszefiiggéseinek és konvergens validitdsinak
megallapitasara az SPSS statisztikai programcsomag 22-
es verziéjat (IBM Corporation, Armonk, NY, Amerikai
Egyesiilt Allamok) hasznaltuk. Statisztikailag szignifi-
kans eltérésnek a <0,05 p-értéket fogadtuk el.

Leivo statisztika: o tesztek megbizhatisagn,
az egyes tételek belyes kitoltési aranyni

A DKT2 23 kérdésének konzisztencidja (Cronbach-a-
értéke) 0,603, amely elfogadhat6 érték. Mivel inzulint
hasznal6 cukorbetegekkel validaltuk a tesztet, nem vizs-
galtuk kiilon az els6 14 dltalanos és a 9 inzulinhasznalati
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kérdés megbizhatésigat, az dtlag- és szérasértékeket
azonban mindhdrom esetben megadjuk: M,; = 18,78
(SD=0,23); M}, =11,5(SD =0,14) és M, = 7,28 (SD =
0,12).

A mintiban a teszteredmények nem kovetik a nor-
maleloszlist (Kolmogorov—Szmirnov-érték a 23 tételre:
0,208), igy a tovibbiakban nemparaméteres statisztikai
probdkat hasznaltunk a szamitisokhoz. Az iltalinos ¢és
az inzulinhasznalatra vonatkozé tesztrészek kozotti kor-
relacié 0,392 volt (p),, = 0,392; p<0,000), ami szignifi-
kans, gyenge, pozitiv egylittjarisnak szamit. Az egyes
tesztrészek szignifikdns, erés, pozitiv korrelaciot mutat-
tak az 6sszpontszammal (DKT\ ¢ 53 1,60 P127 = 0,873;
p<0,000; DKTy ¢, 53 50 P127 = 0,766; p<0,000).

Az 1. tablazat foglalja 6ssze, hogy a minta hiny szdza-
léka valaszolt helyesen az egyes kérdésekre. A teljes teszt
helyes kitoltési ardnyanak dtlaga 81,66%, ehhez kozeli
atlagot mértiink az dltaldnos tudastételek (82,16%) és az
inzulinspecifikus tudastételek (80,89%) esetében is. Az
aranyok alapjan az latszik, hogy a betegek az altalanos
kérdések koziil a legnehezebbnek az egyes ételek tap-
anyag-0sszetevdinek, valamint az elfogyasztott ételek
vércukorszintre gyakorolt hatdsinak a megitélését tartot-
tak, a legkonnyebbnek pedig a szovédmények tiinetei-
nek felismerését. Az inzulinspecifikus kérdéseknél a min-
dennapi tevékenységek kovetkezményeként fellép§
inzulinviltozas irdinyat minden esetben 80% felett véla-
szoltidk meg helyesen a betegek, kiugrd érték a ketoaci-
dosis-fogalom ismeretének hidnya miatt jelentkezett.

Zowgar és mtsai [ 18] felosztdsa alapjan meghatiroztuk
mintidnkban az alacsony (2,3%), atlagos (30,2%) és ma-
gas (67,4%) betegségismerettel rendelkez6k ardnyit.
Mintankban a leggyakoribb a magas betegségismeret
volt.

A konvergens validilas ellenGrzéséhez Onbevallason
alapuld, magyar sztenderd értékekkel rendelkezé egész-
ségértéstesztet alkalmaztunk, a BHLS-t. A teszt bels6
konzisztencidja a mintankon 0,719 volt, ami kivalé meg-
bizhatésigra utal. A DKT2-6sszpontszammal szignifi-
kans, gyenge, negativ egyiittjarast mutat (p,,, = —0,246;
p<0,005). A negativ korrelaci6 oka, hogy a BHLS-en
minél magasabb értéket kap egy személy, anndl problé-
miésabb az egészségmiveltsége.

A DKT2-teszt osszefiiguése a demogrifini
és betegségviltozokkal

A szakirodalomnak megfelelGen a szociodemografiai val-
tozok kozil a nemmel, az iskolai végzettséggel, az élet-
korral és a betegségre forditott jovedelem mértékével
vetettitk 6ssze a betegségismeretet. A betegségviltozdk
koziil a diagnodzis 6ta eltelt évek szdmdanak, az inzulin-
hasznalat idejének (év), a kezelés tipusinak (inzulin vagy
inzulin és tabletta), a szovédmények szamdnak, a napi
inzulinbeadds és a vércukorszintmérés szimdanak ossze-
fiiggéseiben vizsgiltuk a DKT2-kérdGivet. A gyakorlat
szempontjabol az egészségiigyi kimenetelek koziil a
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szubjektiv egészségi dllapotra gyakorolt josloéreékét
teszteltik.

A szociodemografiai valtozok koziil a DKT2 0Ossz-
pontszdma az életkorral szignifikins, gyenge, negativ
Osszefiiggésben dll (p;,, =-0,194, p = 0,028), a nemmel,
az iskolai végzettséggel és a betegségre koltott jovede-
lemmel azonban nincs kapcsolatban. A betegségvaltozok
koziil a DKT2 az inzulinhasznalat idejével, valamint a
napi vércukorszintmérés és inzulinbeadds szamaval mu-
tatott szignifikins pozitiv korreldciot (p;,, = 0,174, p =
0,048; p,,, = 0,444, p<0,000; p,,, = 0,217, p = 0,014).
A DKT2-6sszpontszammal egyiitt jard valtozok hatasat
linedris regresszids elemzéssel is teszteltiik (’Enter’ mod-
szer), melyben a modell szignifikins lett (F, = 8,92;
p<0,000), a variancia 22,3%-4t magyarizta, a tobbi val-
tozotdl fiiggetleniil azonban csak a napi vércukorszint-
mérés szaima josolta be a betegségismeret mértékét (B =
0,37, t = 3,58, p<0,000). A mért szovédmények koziil a
betegségismeret egyediil a sziv- és érrendszeri problé-
mak jelenlétével fiiggott ossze szignifikinsan: alacso-
nyabb Osszpontszam (M = 18 SD = 3,12 vs. M = 19,1
SD = 2,31, t},, = 2,2, p = 0,03) jellemezte azokat a cu-
korbetegeket, akiknél megjelent ez a szovédménytipus.

A DKT?2 nem fiiggott 6ssze a szubjektiv egészségi al-
lapottal, a BHLS azonban igen (p;,, =—-0,277,p = 0,02):
a problémasabb szubjektiv egészségértés rosszabb szub-
jektiv egészségi allapottal jart egyiitt.

Megbeszélés

Tanulmanyunk célja a DKT2-teszt magyar nyelvii valida-
lasa volt. A teszt bels6 konzisztencidja inzulint hasznald,
2-es tipust cukorbetegeknél 0,603 volt, ami elfogadhaté
érték. Fitzgerald 1998-ban és 2016-ban [15, 16] 0,7 fe-
letti értékekrol szamolt be, azonban a 23 kérdésre egytitt
nem adott meg Cronbach-a-értéket, a michigani egyete-
mi klinika diabetes-nyilvantartdsiban szereplé mintin
pedig 0,5 alatti értékeket kapott. Ez arra is felhivja a fi-
gyelmet, hogy a DKT2 megbizhatosigit érdemes kiilon
ellendrizni 1-es és 2-es tipusa diabeteses minta esetén.

A 23 kérdés helyes kitoltési aranyanak atlaga kutati-
sunkban 81,66%, ami az amerikai arinyokhoz hasonld
(4ltaldnos teszt: 77%, inzulinalskala: 73% [16]), mas ku-
tatasokban vizsgalt speciilis csoportokhoz képest azon-
ban kifejezetten magas értéknek szamit (példaul ameri-
kai veteranoknal 64,6% [22]). Mintink magas tuddis-
szintjét mutatja Zowgar és mtsai [ 18] tudisdvezet szerin-
ti felosztisinak alkalmazdsa is. Mig kutatisunkban a
betegek 2,3%-a tartozott az alacsony, 30,2%-a az atlagos
és 67,4%-a a magas tudasovezetbe, arab mintin ez az
arany sorrendben 29,2%, 66,1% és 4,7%, bengalin pedig
18%, 66% és 16% volt [23]. A kiillonbségek adédhatnak a
mintik eltéréseibdl, az adatgydjtés modjabol (mi elsé-
sorban orszagos betegszervezeten keresztiil online tobo-
roztunk) és az adott orszdg diabetesoktatidsinak jelleg-
zetességeibdl is. Az a kovetkeztetés levonhatd, hogy a
magyar tudasszint a DKT2-teszten atlagos vagy anndl
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magasabb, ami a tobb mint két évtizede bevezetett ,,dia-
betologiai szakdpold és edukator” posztgradualis képzés
eredményességét titkkrozheti.

Az orvosi gyakorlatban fontos kérdés, hogy melyek
voltak azok az itemek, amelyekre a legkevésbé tudtik a
valaszt a betegek. A ketoacidosis fogalma egyértelmtien
ilyen tétel, ezenkiviil, ahogy fentebb kiemeltiik, a bete-
gek a legkevésbé az egyes ételek tipanyag-Osszetevdit
(szénhidrattartalom, zsirtartalom), valamint az elfo-
gyasztott ételek vércukorszintre gyakorolt hatasit ismer-
ték. Az el6bbi hidnyossdg az arab mintdban is megjelent
a 2. és 3. tételnél, és felhivja a figyelmet a betegek diétara
vonatkoz6 magasabb szintd tudasidnak sziikségességére.
A cukorbetegek diétdjanak 6nmenedzselését segité app-
likaciok attekintésekor Szalka és misai [24] is arra mutat-
nak rd, hogy azok az alkalmazdsok hasznosak, amelyek a
szénhidratok mennyiségének Osszegzésén tal azok vér-
cukorszint-emel6 hatdsirodl is informalnak.

A szakirodalomban egyértelmi az 6nbevallason alapu-
16, illetve a funkcionalis egészségértés dsszefliggése a be-
tegségismerettel ([9] metaelemzése). Kutatisunk ered-
ménye is ezt mutatja a BHLS és a DKT2 kozott, vagyis
akinek nagyobb tuddsa van betegségérdl, az magabizto-
sabb az egészségiigyi kérdésekben vald eligazodasban.
A két valtozo kozotti kapesolat erdssége ugyanakkor ala-
tdmasztja az eltérd egészségértési formdk létezését is.

A szociodemografiai valtozok koziil a magyar DKT2
a szakirodalomnak megfelel§ gyenge, negativ iranya
Osszefiiggésben dll az életkorral [10, 18], nincs kapcso-
latban azonban a nemmel, az iskolai végzettséggel és a
betegségre koltott jovedelemmel. A nemzetkozi szakiro-
dalom ellentmondasos eredményeket kozol az altalanos
egészségmiveltség nemi kiilonbségeinek tekintetében.
Magyar mintian koribban nem taldltunk kalonbséget a
nemek kozott [20], igy nem meglepd, hogy ez a mosta-
ni, diabeteses mintdban sem jelent meg. Konzisztensebb
a kapcsolat a magasabb jovedelem és a jobb egészségér-
tés kozott mind altaldnos mintdn [20], mind diabetese-
sek korében [17]. Kutatdsunkban az 6sszefiiggés hianya
eredhet abbol, hogy nem az 6sszjovedelem megbecsiilé-
sét kértiik, hanem a betegségre forditott részét. A maga-
sabb kiadasok stlyosabb allapotra és igy rosszabb egész-
ségértésre utalhatnak — ezt a BHLS-sel kapott tendencia-
szintd, pozitiv kapcsolat mutatja.

A szociodemografiai valtozok koziil visszatérd, ro-
busztus Osszefiiggést minden tipust egészségértéssel az
iskolai végzettség mutat (altalinos, magyar mintdn [20];
a cukorbetegség ismeretét felmérs teszten [16-18, 25]),
igy ennck hidnya a DKT2-vel kutatidsunkban magyariza-
tot kivin. Felvethetd, hogy az inzulinnal kezelt cukor-
betegek Magyarorszigon megfelel§ betegoktatisban
részesiilnek, ami kiegyenliti az iskoldzottsagbol adodo
alapvets betegségismeretiik szintjei kozti kiillonbséget.

A betegségviltozok koziil a DKT?2 az inzulinhasznélat
hosszaval, valamint a napi vércukorszintmérés és inzulin-
beadis szamaval mutatott pozitiv kapcsolatot — melyek a
szakirodalommal [17, 18] megegyez8 eredmények.
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Ezek kozil a betegségismeretet figgetleniil egyediil a
napi vércukorszintmérés mennyisége josolta be. A szak-
irodalomnak ellentmonddan nem volt Osszefiiggés a ke-
zelés tipusaval [16], a cukorbetegség id6tartaméval [17,
18] és a szovédmények szamaval sem [9, 26]. Egyetlen
szovédménytipus képezett kivételt: azoknal a cukorbete-
geknél, akiknél megjelentek sziv- és érrendszeri szovéd-
mények, szignifikinsan alacsonyabb betegségismeretet
mértiink. Ezek magyarizatiban ismét utalndnk mintink
specidlis jellegére: az inzulint hasznild, 2-es tipusa cu-
korbetegek jellemzGen hosszabb ideje élnek egytitt a be-
tegséggel, tudds szempontjabdl az egyik legerésebb cso-
portot képezik. A szovédmények tiineteinek felismerése
a legmagasabb helyes valaszaranyua volt a kutatisban, ami
oka lehet annak, hogy miért nincs kiilonbség a szovéd-
mények szima mentén a tuddsszintben.

A szakirodalom szerint az egészségértés alacsony
szintje negativan befolyasolja az egészségi allapotot [27,
28], kutatasunkban azonban ezt az Osszefliggést csak a
BHLS esetén kaptuk meg. Ennek okat az alkalmazott
tesztek tipusdban is kereshetjiik: az dnbevallason alapu-
16k egyfajta attittidot, hatékonysagérzetet is mérhetnek,
mig a DKT2 objektiv eredményt ad. A teszttel folytatott
jovobeli kutatasoknak érdemes az egészségiigyi allapot
objektivabb valtozéit is felhasznalniuk az egészségértés
kovetkezményeinek felmérésében.

Kovetkeztetés

A magyar nyelvli Diabetes Betegségismeret Teszt alkal-
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