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"Bu kitapta yer alan boliimlerde kullanilan kaynaklarin, goriislerin,
bulgularin, sonuglarn, tablo, sekil, resim ve her tiirlii icerigin
sorumlulugu yazar veya yazarlarina ait olup ulusal ve uluslararast
telif haklarina konu olabilecek mali ve hukuki sorumluluk da
yazarlara aittir."
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RATIONAL DRUG USE

Berna DINCER!

1. INTRODUCTION

Drugs are artificial components used to diagnose diseases,
fight diseases or prevent detected diseases. When used with the
right method, they can even put an end to life-threatening
negative situations, while when used with the wrong method, they
have the capacity to create a result that can put the lives of patients
at risk and even end their lives. Due to such a high level of
seriousness, drug use has a very important place in terms of public
health (1,2). Rational drug use can be defined as the use of drugs
consciously and with the right methods. RD (rational drug use) is
a form of design that positively affects the treatment processes of
patients, increases the success of treatment, offers a rational
approach in protecting health and aims to minimise the damage
caused to the national economy by drugs used unconsciously. It
is a summary of a systematic approach covering many sub-
headings such as comprehensive evaluation of the individual's
problem, accurate diagnosis, determination of appropriate
treatment, selection of high level of evidence and reliable
treatment, writing the appropriate prescription, initiation of
treatment by giving the patient understandable information,
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monitoring and evaluation of the results of treatment (2,3). While
the use of medicines, which is increasing rapidly with the
production worldwide, is economically devastating for countries,
irrational use of medicines is a major blow to this crisis. AOIC
(irrational drug use) may manifest itself as problems such as
prescription of drugs not in accordance with current guidelines,
use of drugs by wrong methods and in doses other than the
required doses, prescription of drugs that are not suitable for
special patient groups, use of expensive drugs when not necessary
or misuse of antibiotics, insufficiency of effective and safe drugs,
wrong dose, duration and excessive use of drugs. The damage
caused to the national economy by each drug used incorrectly also
manifests itself at these stages (4,5,6). Patients' drug use
behaviours may be influenced by the socioeconomic status of
patients, their previous experiences and the guidance from their
social environment as well as the drug recommendations of
physicians. As a result of these influences, patients may use the
medicines they have based on their previous experiences, buy
medicines based on recommendations or obtain medicines from
pharmacies without a prescription. These misbehaviours may
continue after consulting a doctor and may lead to AOIC (7).
According to a statistical report published by the World Health
Organisation, it has been observed that more than half of the drugs
distributed in the world are used improperly. It is seen that such a
high rate and AOIC has an impact on many fields such as
psychology and economy, especially in the field of health. The
high rate triggers the necessity to inform the society (8). Studies
conducted in Turkey show that a large proportion of drugs are
used irrationally. This situation leads to negative results such as
undesirable drug interactions, delay in the treatment of diseases,
increase in adverse events and development of resistance (9). The
main reasons for the increased use of drugs include the rapid
increase in the population and the diversification and proliferation
of chronic diseases. The magnitude of inaccuracies caused by the
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increasing number of options results in some complications and
deaths. It is a very important issue to use the drug with the correct
procedures and to ensure its follow-up with certain methods (8).
The World Health Organisation offers activities and
recommendations in all steps of the drug use process starting from
the provision of drugs in order to improve EHR and to prevent the
negative effects of EHR on public health and the economy.
Among these recommendations, informing the society about AIC
has an important place (10). In this study, in order to determine
the extent of AIC, which is a social health problem, especially in
geriatric individuals, it was aimed to determine AIC and the
factors affecting it in geriatric patients receiving inpatient
treatment. In addition, it was aimed to meet the needs of geriatric
patients for discharge medication education appropriate to their
AIC levels while providing discharge education starting with
hospitalisation.

2. GENERAL INFORMATION
2.1.Drug Use and Definition of Drug

According to the definition made by the Ministry of
Health of the Republic of Turkey to explain the drugs, drugs are
components that show therapeutic or suppressive effects on the
disease factor in the patient and provide immunological,
pharmacological or metabolic effects and change, regulate,
improve the physiological state of the patient and are applied to
the patient to help diagnose the patient (11). From a simpler point
of view, drugs are substances that are used to protect living
organisms from diseases, to diagnose the existing condition, to
apply the planned treatment or to correct functional disorders and
that contain one or more auxiliary products and are administered
in dosages (12). Drugs are composed of components including
pure chemicals or equivalent herbal or animal mixtures that are
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used in the field of health and have a great effect on biological
processes (13). These drugs used during diseases are specially
prepared substances used for protection, treatment and diagnosis.
These ingredients, which will take the form of drugs, are firstly
examined through an experimental study phase for the safety of
life. Afterwards, auxiliary substances are added to make them
suitable for use, and the process of shaping the drug and creating
the form of use is completed. When this stage is completed, the
mandatory approvals are obtained and the drug reaches the stage
where it can be placed on the market. During the sales process of
the drugs, the process is also followed afterwards in order to
control and observe the side effects and the effects of the effects
on the patient (14). The forms of drugs vary according to their
areas of use. The most common ones are tablets, capsules, liquids,
injectable drugs, creams and ointments and suppositories.
Tablets, as they are known, are medicines that are taken by mouth,
are in solid form containing various mixtures and come in many
different types, sizes and colours. Capsules are softer than tablets
and are coated with gelatine. Liquids are medicines that are
sometimes taken by mouth and sometimes by injection and are
available in forms such as drops, syrups, solutions and
suspensions. Injectable drugs are administered subcutaneously,
intramuscularly or intravenously, while creams and ointments are
applied on the skin to provide local effects. Suppositories are
solid forms of medication administered rectally or vaginally and
melt with body temperature to release the drug. In fact, all of these
various forms of drugs are toxic substances. If they are not used
in the correct and proper way, they can cause very serious effects
that can result in life risks and even death. When these drugs,
which are toxic substances in one way or another, are used
regularly and correctly, the expected improvement factor in terms
of health will start to be seen in some way (15). All of the drugs,
which are defined as common in the world, constitute an integral
part of the health system, and considering the fact that they are
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toxic substances, they are seen as one of the biggest factors of the
problems experienced in the field of health. As expected, all
professions at both ends of the health field and in the intermediate
parts are affected by these problems in different doses but in
different ways. The primary and profound addressee of the
problem is, of course, the patients. Therefore, their primary duty
1s to consume these medicines at the time of need, in an amount
sufficient to meet the need and only within the need (16). In the
World Health Organisation's data examining patients' attitudes
towards medicines, it is stated that more than half of the available
medicines are used inappropriately. This inappropriate use
consists of simple and preventable reasons such as
discontinuation of treatment, use of over-the-counter medication,
errors arising at the stage of prescribing medication, and use of
medication based on personal opinions and without expert
knowledge (17). The rate of misuse of drugs is so risky and large
that it is necessary to control the process of drug use and to ensure
that the necessary people are adequately informed and aware of
all possible risks. The issue of AIK has emerged in order to fill
the gap here, and has opened a new field for us to investigate the
conditions necessary to regulate the system and to purify it from
risks and to produce solutions.

2.2.Drug Consumption and Its Importance

In parallel with the developments in the field of health, the
increase in the options that can be preferred in the field of
diagnosis and treatment has increased in recent years, offering a
large number of drug choices to the consumption of people. The
increase in the types and number of drugs produced has increased
the importance of drug use and required users to be more careful.
The drug revolution and the fact that crowded populations benefit
from health care services with the introduction of different
options in treatment have led to a great increase in the use of drugs
together with the need for drugs (18). Drugs are great factors that
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protect people from diseases and facilitate their fight against
diseases. Depending on the progression of the diseases, the age
and physical health status of the user and many other factors, the
treatment method and the doses used change the effect rates of
the drugs to a great extent. Even if all these data are processed
and applied correctly, the fact that the users take the drugs
correctly also affects the improvement and deterioration of their
health (19). It should not be forgotten that drugs, which play an
important role in patient health and public health, may also cause
unwanted or unexpected effects in users, contrary to their
protective and therapeutic properties. While it is possible to
ensure correct drug use by fulfilling many steps almost perfectly
by many people, some unexpected results will always be possible.
Until we reach this area, which is difficult to predict and
intervene, even eliminating the errors and deficiencies in other
steps will greatly reduce the rates of problems experienced (1).

2.3.Factors Affecting Drug Consumption

Until forty years ago, the term "pharmaceuticals" was only
transformed between the patient, the physician and the pharmacy,
but in the following years the cycle has been radically broken.
With the increasing industrialisation, the increase in the labour
force, the acceleration in population growth and the constantly
developing and changing technology, brand new business areas
and professions have been derived. Following the developments
that created brand new professions within the business areas and
professions that were divided into specialised areas, humanity has
had to act in groups and coordinate a whole work as never before.
The pharmaceutical sector has also had its share of this change,
fragmented into different specialisations, transformed on the
threshold of science, and like the sudden and rapid proliferation
of cancer cells, both the variety of drugs and the areas
ofspecialisation have increased. In this period of ruptures in both
the production and distribution sectors, the issue of the correct use
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of drugs that directly and strongly affect the human body is of
great importance. On the way to the user, all related specialised
professions and all steps, even if they are not in communication,
do a team work and take responsibility for the safe use of
medicines. In this period when diversification and competition
have increased so much, the market is filled with various tricks
and advertisements, people are given rosy promises even though
they directly and greatly affect human health, and the control of
the very scattered diversity has become equally difficult and, as
seen, almost impossible; some institutions that focus on and are
obsessed with materialism, bypassing the ethics of the business
and the sanctity of human life, have spread around like poisonous
vines. Drug safety, which is a very important issue for sectors
such as the pharmaceutical sector with high seriousness, impact
and potential causes, should be taken into consideration at least
by the remaining people and should be implemented in the right
ways (18). In addition, with the increasing population living
together, in many environments and under many interactions, and
with the collapse of technology and social media into social life
at an incredible speed, people are in communication and together
as never before in history. Since this communication is not always
provided by educated, knowledgeable and expert people, and
even to a large extent, it is carried out with conversations that are
transferred from experience and are far from scientific,
information pollution is increasing rapidly as expected. The
correct use of drugs, which is on the negative side of these
interactions, is a very important issue that should be learnt and
implemented by the society. While people can live with a lot of
ignorance, they should not forget that their lives will be at risk if
they remain uninformed about issues that will affect their lives in
such a primary way.

2.4.Rational Drug Use
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Smart drug use has emerged to determine the most
accurate diagnosis, treatment and intervention for the patient. It is
a mechanism that enables the evaluation of the entire process by
observing the physical, psychological and physiological effects of
the drugs used on the patient, which are applied after planning
what the situation is and how the most appropriate treatment
process should be (20). According to the statements made by the
World Health Organisation, EHR includes all the rules that ensure
that drugs are supplied at the dose that will meet the needs of the
users according to the needs of the users, at the necessary time, at
an appropriate cost to the users and the society (6). In Turkey, the
Social Insurance Institution (SSI) explained that in AIC, drugs
should be used at the dose they should be, at the time they should
be administered, at the time they should be administered, with the
level of knowledge they should have, taking into account the
financial situation (21). From a different perspective, AIC is the
process of planning, maintaining and following up the treatment
in the form of a correct, safe and inexpensive method (5). In order
to obtain the best efficiency from the drugs used in treatment,
these drugs should be used correctly and as they should be with
physician follow-up (20). The first major developments in the
field of EHR occurred in 1975 with the definition of national drug
policy and necessary drug patterns presented by the World Health
Organisation (22,23,24). AIC starts with the patient's explanation
of his/her complaint. It is very important that this step is
completed accurately and completely. Afterwards, it is described
as a stage that includes determining the treatment that will resolve
the patient's complaints and complaints, choosing the most
appropriate and effective treatment for the patient, adding the
right drugs to the decided treatment, explaining to the patient how
to use the drugs and examining the effects of the drugs after
treatment (6). Steps such as correct selection of drugs, protection
of drugs, prescribing stage, and reporting stage of the prescription
constitute a series of categories of EHR. The physician who
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prescribes the medication, the pharmacist who prepares the
medication in the right environment, the nurse or some other
health workers who bring the medication to the patient and the
patient who takes this medication are called the parties who take
responsibilities in the EHR process. If we look under the name of
EHR; the doctor, pharmacist, nurse, healthcare worker, patient
and patient relatives, other employees in the pharmaceutical
sector, media channels and educational institutions who decide on
the diagnosis and the drugs to be used are classified as the people
who are expected to take responsibility (6,20). When all
production, distribution and access steps are passed, it is seen that
physicians are at the first step of EHR. The drug choices made by
physicians among all this diversity should be correct and specific
to the general health status of the patient. The doctor should
carefully listen to the patient's complaint, determine the correct
diagnosis and treatment, and decide whether to treat the patient
with or without medication. Determine the drugs that will be right
for the patient and question the interaction between drugs if more
than one drug is planned to be used. In addition, with the selection
of the drugs that are most suitable for the symptoms, age and
physiological condition of the person who will receive the
treatment, the drug doses should be planned in a way that is
sufficient for the patient, at the minimum level, with the minimum
duration of drug use and the cheapest in terms of cost. Along with
the correct dose for each drug, the duration of use and the amount
of use should also be specified in the prescription. If needed, the
patient's relatives should also be included in the treatment to
ensure that the patient progresses in the treatment in the right way
(22,25,26,27). After the treatment decisions and drug selection
processes, the pharmacy step comes and the pharmacy is the step
of answering the prescription. The nurses who make the final
touch to the patient with the drugs are the ones who combine the
patient and the drug with the principle of 10 correct drug
administration. As the work is not over after the drug is
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administered, trainings should be organised for the patient and the
patient's relatives about the drugs to be used in the preparation of
the patient's discharge process. The patient's compliance with the
treatment, response and recovery process should be evaluated and
the effects of the drugs should be closely monitored. In the event
that these follow-ups are not performed and problems occur at
any step in bringing the patient together with the medication, the
efficacy of the treatment will be directly affected and thus it will
be seen that the AIC targets are far away (8,20,27). There are also
some criteria for AIC, which are clearly mentioned in many
places with many definitions. It is important to fulfil these criteria
one by one with all these definitions and practices. According to
these criteria; drugs should be preferred rationally, there should
be implementation steps for rational drug management in the
relevant companies that produce drugs, rational prescribing and
reporting should be performed by the necessary people, rational
drug intake should be performed, adequate and understandable
information should be provided for use, and drug use should be
performed rationally and in compliance with all requirements. In
summary, AIC is a definition that covers the period from the
meeting of the drug with the patient to its separation according to
waste rules (7,8,28,29). The step of listening to the patient's
problems is very important for defining the patient, clarifying the
treatment target and selecting the most effective and safe form of
treatment among the options. Afterwards, a prescription is created
with the right drug for the patient, the prescription is explained to
the patient and the treatment is started after making sure that the
patient understands it. Then, the response of the treatment in the
patient and the patient's compliance with the treatment are
evaluated. This is a process in which it is important that the
patient plays the most active role and can be followed up
primarily by the patient and his/her relatives. In terms of the
treatment process, the treatment process is successfully managed
when all persons in the relevant steps fulfil their duties carefully
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and accurately (10,25). Difficulties such as financial difficulties,
lack of education and information, the possibility of manipulation
of the drug use process by other uninformed people, and problems
in access to drugs and healthcare services may affect the course
of the treatment process of patients. One of the most critical issues
that may hinder the treatment process and prevent AIC is age.
With the gradual advancement of the average age, today's people
face completely different challenges. Increasing industrialisation
and population have diversified and multiplied diseases. Thus, it
is seen that old age, together with the broken immunity and
melting physiological process, brings various chronic diseases in
its wake. While increasing chronic disorders bring along an
increase in the use of drugs, it also increases the possibility of
geriatric individuals who benefit greatly from drugs to be harmed
by drugs (30). Together with all the problems, chronic disorders
frequently seen in geriatric individuals in general and their
diversity make it necessary to carry out the treatment and
intervention process in a way that is completely appropriate for
the individual and the disorders he/she has in order to evaluate,
manage and intervene in detail the symptoms and signs seen in
them in every situation encountered. Once the outline of the
problems has been drawn up, the work is left in the hands of those
who can manage it professionally and wisely (31). Therefore, the
most important and effective step of treatment is the rational
selection of the drugs to be administered. Drugs should be
prescribed considering their interactions with each other and with
the physiological state of the patient. In geriatric patients, there is
another step that is at least as important. Follow-up of drug use
and compliance with treatment in geriatric patients may be much
more difficult than in other patients. In particular, problems such
as overuse of medication, underuse of medication, misuse of
medication, use of medication at the wrong times, forgetting and
skipping the doses to be taken, and psychological resistance to
taking medication support the high risk of drug use in geriatric
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patients (32). In geriatric patients who are in the process of drug
treatment, the high number of drugs they use due to their chronic
diseases increases the frequency of some complications in
patients. Apart from the problems related with the doses, times,
frequencies and continuity of the drugs, many new complications
may be observed in geriatric patients due to interactions as a result
of taking many drugs at the same time and these many drugs
acting on completely different mechanisms in the body. Besides
all these, the most critical part of AIC is the compliance of
patients to treatment (33,34). Convincing and believing in the
necessity of drugs, especially in geriatric patients, is a very
important start for treatment compliance. Geriatric patients who
are not convinced that treatment will be provided in this way may
tend to use drugs more irregularly or not at all. For this reason,
patients should be involved in the treatment processes that are
decided by authorised persons in the belief that they are
beneficial, and the compliance of the patients who are partners in
the decisions should be taken into consideration. Patients may
sometimes think that they are managing these processes correctly
and properly and that they are using these medicines rationally.
This, of course, does not always provide objectivity. Even if the
patient calls himself/herself as such, the professional
acceptability of this may be questionable in some cases. It is also
important for patients to get rid of some of their prejudices and
habits from the past in order to comply with the treatment.
Therefore, AIC should be analysed and managed from a holistic
point of view, that is, from both the patient's and the medical point
of view (35). When the patients' belief in the treatment and their
confidence in the benefit of the drugs are also provided, the next
important issue is that the patients have knowledge and skills
related to the use of drugs or that these knowledge and skills are
provided to them in some way. EHR is also related to medication
errors. Patients should have sufficient knowledge and skill level
to play an active role in this process and to maintain their
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treatment effectively (36). Perhaps, at this stage, it may be useful
to use narration materials in accordance with the physical
structures of the patients. It may be useful to use large and clearly
written warnings for patients whose eyes can somehow see,
perhaps to use audible warnings in patients who are predicted to
have problems in reading, to ensure that reminders are made from
time to time and, if necessary, to educate the patient's relatives
about drug use. When the opposite is the case and patients fail to
achieve AIC, fail to learn, and fail to master their medication,
patients' participation in treatment and treatment organisation
decreases. Drug interactions and resistance may be observed
when insufficient attention is paid and ignored. This may prolong
treatment and hospitalisation processes, increase disease relapses,
create brand new health problems and lead to an increase in
infection-related symptoms. Such an unfavourable functioning of
the process may shake the patients' belief in treatment, make it
difficult for them to cope, and may completely reverse a process
that could have gone well and cause irreversible problems (37).
Even the combination of all these possibilities, which may be
challenging for both the national economy and the individual
economy of the patients, reveals the necessity of rational use of
the drugs used. It is important to inform the public about this
process, which is important for both the society and the patients.
AIC, which can create a domino effect in many areas from the
belief of the society in the field of health to the health budgets
allocated by the countries, has secretly existed since the beginning
of the use of drugs.

2.5.Rational Drug Use in The World

The first official step for EHR was taken when the World
Health Organisation shared a list of essential medicines.
Countries taking this list as a guide have renewed the essential
drug lists of their own countries with the prepared list. The
essential medicines mentioned in the lists can be explained as
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medicines that meet the health service needs of the society, that
should always be in sufficient number and dose, and that the
society can afford. The purpose of renewal of the essential drug
list is to prioritise the prescription of certain drugs for common
diseases and to provide convenience in terms of cost and
accessibility (38). Accordingly, the WHO List of Essential
Medicines has been updated every two years since 1977, and the
21st WHO List of Essential Medicines and the 7th WHO List of
Essential Medicines for Children were updated in June 2019 (39).
In 1989, an international AIC network was established and it was
aimed to realise projects for the expansion of AIC. In 1997, the
Ist International Conference on Improvement of Drug Use was
established and appropriate research on rational medication was
the subject of the meeting. In 1999, 156 of the member countries
of the World Health Organisation designed a basic drug list by
taking national standard treatment guidelines as an example (40).
As can be seen from all these universal steps, efforts were made
to take formalised steps for AIC and countries were supported by
the World Health Organization for AIC.

2.6.Rational Use of Medicines in Turkey

In Turkey, problem-based AIC education was initiated in
1996 at Marmara University Faculty of Medicine with the
education model made with the World Health Organisation and
Groningen University. With this practice, AIC has been expanded
by integrating it with medical education (41). In 2006, deep
differences were made in the social security system and health
services provided through the Social Insurance Institution,
Bagkur and Emekli Sandigi were gathered under a single
institution as the Social Security Institution and transformed into
compulsory General Health Insurance in 2012. The Social
Security Institution has been making arrangements for the
medicines on the reimbursement list provided in the
Communiqué on Health Practices, which it shares, and has been

14
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creating savings in the use of medicines in Turkey. In 2013, a
compulsory electronic prescription system was introduced in
order to prevent problems experienced during the drug
prescribing and supply phase (42). In 2010, a Branch Directorate
for Rational Drug Use in Turkey was established under the
umbrella of the General Directorate of Pharmaceuticals and
Pharmacy in order to examine the current studies on RD, to plan
appropriate pathways in line with the demands of people in the
country at different stages of RD and in parallel with the rest of
the world, and to design detailed policies by authorised persons.
In addition, district representative offices were planned in
provinces (43). In 2012, with the establishment of the Turkish
Medicines and Medical Devices Agency, the Department of
Rational Drug Use and Drug Supply Management was
established. Subsequently, the National Action Plan for Rational
Drug Use was designed by the relevant persons in the same years.
Rational Drug Use Coordinatorships were opened in all provinces
and finally, in 2014, the National Action Plan for Rational Drug
Use was approved. The aim of this plan is to take initiatives to
strengthen RDM and to establish co-operation. It is aimed to
make AIK a behaviour, to create awareness and to raise
awareness. As a health service that reaches all people in different
segments of the society and in different economic conditions,
RDM has become a matter of great importance for the states (44).

2.7.Principles of Rational Drug Use

In this position where EHR is so universalised, EHR is of
course divided into some principles. In treatments carried out
using these principles, especially physicians are required to
prepare and keep the treatment plan up to date in terms of
effectiveness, safety, appropriateness and costs throughout the
processes in which patients are treated.
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2.8.Effectiveness

The principle of efficacy is related to the reasons for the
use of medicines. The effectiveness of medicines is analysed by
looking at how much the medicines being taken help the treatment
being applied. In this criterion, the properties of the drugs and
their effects on the patient are seen as the most important criteria.

2.9.Safety

The principle of safety is the criterion for evaluating the
side effects of the drugs in use and the results of interactions that
may harm health, such as drug-drug and drug-nutrient
interactions.

2.10. Compliance

The principle of appropriateness is a principle that
requires the planned treatment to be specific to the patient. The
drugs to be given are selected and prescribed according to this
principle, taking into account the physiological, psychological
and financial status of the patient and in a completely
individualised manner. The parts that will benefit and harm the
patient in the use of drugs are examined, and the advantages and
disadvantages of drug use are taken into consideration.

2.11. Cost

In the cost principle, it is made by taking into
consideration the factors that will not affect the effectiveness of
the treatment in a negative way, the treatment that the patient
needs can be provided, the country's Social Security Institution
facilities and reimbursement plans, the use of drugs for acute and
chronic diseases, the total cost of treatment, and the cost of drugs.
Thus, AIC is maintained in a way that all these principles are
combined and blended (25,26).
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3. RESULTS AND EVALUATION

Rational use of medicines (RUM) is defined as “the use of
medicines appropriate to the clinical needs of patients, in doses
that meet their individual requirements, for an adequate period of
time, with the least cost to themselves and society”. Other
practices that fall outside this definition are irrational drug use.
The World Health Organization (WHO) estimates that more than
half of the world's medicines are procured or prescribed
inappropriately. Factors that negatively affect rational drug use
include misleading or inaccurate information, inadequate
information of consumers about use, profit-oriented prescribers
and pressure on physicians to prescribe, profitable incentive
activities, and the fact that the relevant industry is not well
regulated by the competent authorities. Nurses should be
informed about rational drug use, understand the importance of
the package insert, have information such as expiration date
control, etc. and receive training on this subject. In addition, they
should be able to apply rational drug use in their own lives outside
the hospital environment.
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DIiYABET VE DIiJiTAL SAGLIK TEKNOLOJILERIi

Demet CELIK
Yasemin SANLI
Gamze GOKE ARSLAN

1. GIRIS

1.1. Diyabet Tanimi, Onemi ve Komplikasyonlari

Diyabet, pankreasin insiilin  hormonunu yeterli
liretememesi ve/veya viicudun iirettigi insiilini etkili bir sekilde
kullanamamasi durumunda ortaya ¢ikan énemli ve uzun siiren bir
hastaliktir (World Health Organization [WHO], 2016). Diyabet
bireyleri, toplumlar1 ve saglik sistemlerini etkilemekte olup en
onemli saglik sorunlarindan biridir (Cosansu, 2015). 2019 yilinda
kiiresel diyabet prevalansinin %9.3 oldugu, bu oranin 2030
yilinda %10.2'ye yiikselecegi tahmin edilmektedir (Saeedi ve
digerleri, 2019). Diyabet hastaligina yonelik komplikasyonlar
asagidaki tabloda sunulmaktadir. (Tablo 1)

Tablo 1: Diyabet komplikasyonlari

Nefropati Ayak sorunlar1
Noropati Serebro Vaskiiler Olay
Retinopati Cinsel problemler
Gebelik komplikasyonlari Akut komplikasyonlar
Kardiyovaskiiler hastalik Kalp krizi

Ag1z komplikasyonlari Kanser

(International Diabetes Federation [IDF], 2024)
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2. Diyabet ve Dijital Saghk Teknolojileri

Diyabet, yasami tehdit eden ve sonuglar1 agir, ekonomik yiik
olusturan kiiresel bir kronik hastalik krizidir (Sloane ve digerleri,
2016). Bu yiizden diyabet teknolojileri de glinden giine 6énem
kazanmaktadir. Gelistirilen teknolojiler diyabet yonetimine katki
saglamaktadir (Polat Topguoglu & Unsal Avdal, 2021). Bilgi ve
iletisim teknolojisi, diyabet hastaligi basta olmak {izere tiim
durumlarda hayati1 kolaylagtirmaktadir (Islam ve digerleri, 2016).
Diyabet bakiminda yararlanilan alt1 teknoloji sistemi sunlardir:

Tele saglik,

Diyabet dijital verilerinin elektronik saglik kaydina dahil
edilmesi,

Nitel hipoglisemi alarmlari,

Yapay zeka

Diyabet cihazlarinin siber giivenligi

Diyabet kayitlar1 (Klonoff ve digerleri, 2023).
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Tablo 2: Diyabetin yonetimi igin kullanilan dijital saglik

uygulamalarimin tiirleri

Kategori Tamm

Karbonhidrat, yag, protein ve enetji
Beslenme igeriklirtir:iin yer aldig1 veri tabanlarini
uygulamalari sunmaktadir.

Yemek planlamasini ve insiilin dozunu
desteklemektedir.

Fiziksel aktivite
uygulamalari

Kullanicilarin aktivitelerini takip
etmelerine, kalori saymalarina ve
egzersiz i¢in hedefler belirlemelerine ve
kilo yonetimine izin vermektedir.

Glikoz izleme
uygulamalari

Glikoz verilerini, genellikle glikozu 6lgen
harici bir cihazdan kaydetmektedir.
Glikoz seviyelerini grafiksel olarak
goriintiileyerek hasta ve saglik personeli
i¢in glikoz kontroliiniin yonetimine
yardimc1 olmaktadir.

Insiilin titrasyonu
uygulamalari

Bolus hesaplayicilarini geleneksel kan
sekeri Olgerleriyle entegre ederek
diyabetli kisilerin bazal, prandiyal ve
diizeltme insiilin dozlarini
hesaplamalarina yardimci olmaktadir.

Insiilin iletim
uygulamalari

Insiilin pompalari ve akilli kalemler igin
veri toplamak ve goriintiilemek; bolus
hesaplayicilari, ve donanim yazilimi
giincelleme uygulamalarini icermektedir.
Bu tiir uygulamalar ayrica hastalik ile
ilgili karar siirecine destek olmaktadir.

Otomatik insiilin
dagitim sistemleri
(Ayrica kapali devre
kontrol sistemleri,
yapay pankreas
sistemleri glisemik
kontrol i¢in otonom
sistem olarak da
bilinmektedir.)

Siirekli glikoz izleme (SGI) sistemi,
insiilin infiizyon pompasi ve bilgisayar
kontrollii algoritmadan olugmaktadir ve
SGI sistemi ile hastanin insiilin pompasi
arasindaki iletisime olanak tanimaktadir.

(ADA, 2020)
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Tablo 3: Kullamm alanlarina gore diyabet icin uygulanan
dijital saghk teknolojileri icin potansiyel basari olciitleri

Kullanim S T -
Alanlar Olgiit Olgiit Olgiit
Diyabetli Hipoglisemi Glikoz Daha az asin
durumunda ) i
hastalar regililasyonu kilo alim1
azalma
Ozellikle
Diyabetli . siddetli
e Diyabet hipoglisemi
kisilerin RO . .
yonetimine Daha az mali olmak iizere
bakicilar .. ..
veva aile daha az zaman | yiik kontrolsiiz
veya al harcanmaktadir. diyabet
uyeleri
vakalariin
daha az olmasi
Planlanmamis | Bakimin klinik
ziyaretlerle olmayan Daha uygun
Klinisyenler | ugragsmaya daha | yonlerine daha | geri 6deme
az zaman az zaman modelleri
harcanmaktadir. | harcanmaktadir.
Onleyici
iyilestirilmis tedbirlere
Odeyiciler | deger ve daha Bakimda esitlik | daha iyi erisim
az maliyet ve daha az atik | ve bu
tedbirlerin
etkinligi
Deger temelli
sgghk N Daha diisiik Daha diisiik
. hizmetlerinin . arastirma ve
Sanayi . olumsuz klinik oy
daha genis gelistirme
sonug oranlar1 k )
capta maliyetleri
benimsenmesi

(Kerr ve digerleri, 2019)
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HbA1lc degerinde gelisme Hipoglisemi degerinde

Anlik glikoz takibi em diigme

Yagam kalitesinde artma

Sekil 1: Diyabette Kullanilan Dijital Saghk Uriinlerinin
Faydalarinin Sematize Edilmesi

2.1.Siirekli Glikoz izleme (SGI)

Son yillarda diyabet teknolojisinde ©nemli ilerlemeler
meydana geldi ve SGI diyabet yonetiminde énemli bir unsur
olarak ortaya c¢ikmaktadir. Parmak delme ve kan alma iceren
geleneksel yontemlerin aksine, SGI cihazlar1 daha kullanici dostu
ve daha koruyucu bir ¢6ziim sunmaktadir (IDF, 2024).

SGi cihazlar 4 esittir.

Gergek zamanli SGI: Hastanin glikoz seviyelerini diizenli
Olcer ve belirli glikoz seviyelerinde kullaniciya alarm
saglamaktadir.

Aralikli SGI: Glikoz seviyelerini bir okuyucuya ya da akilli
telefona aktarildiginda gostermektedir.
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Profesyonel SGI: Diyabetli bireye gercek zamanli olarak
gosterilmeyen glikoz seviyelerini Olgen cihazlardir. Siirekli
Ol¢clim yapmaz.

Korlenmemis SGI: Hastaya gosterilen, glikoz seviyelerini
6lcen cihazlardir (Mese & Sar1 Sonmez, 2022).

SGI Avantajlari

SGI avantajlar asagida maddeler halinde siralanmaktadir:

Giinlik  hipoglisemi ve hiperglisemi degismeleri
belirlenebilir.

Glikoz degerlerinin sadece noktasal degil, degisim egrisi
de takip edilmektedir.

Egzersiz Oncesi, sirasinda ve sonrasindaki glisemik
degiskenlik bakilmaktadir.

Akut hastalik, menstriiasyon, egzersiz gibi durumlarda
insiilin doz ayarin1 kolaylastirmaktadir.

Diyabetlinin egitiminde davranis degisikligi saglamay1 ve
problem ¢ézme becerilerine yardimci olmaktadir.

Gece boyunca olusan glikoz dalgalanmalari, yemek
oncesi ve sonrasindaki glikoz diizeyleri, en yiiksek ve en
diisiik glikoz degerleri olmak iizere giin i¢indeki glikoz
degisimleri ve ortalama glikoz degeri belirlenmektedir
(Ozcan & Bektas, 2021).

SGI Dezavantajlar

SGI dezavantajlar1 asagida maddeler olarak siralanmaktadir:

Maliyet

Ogrenme siirecinde zorluk

Alarm yorgunlugu — cihaz kullanicilarinin sik ve/veya
yanlig alarmlarla tekrar tekrar rahatsiz edildigi durum
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e SensOrun viicutta/viicutta siirekli bulunmasi

e Deri lizerinde yan etkiler
e Bilgi yiiklenmesi (ADCES, 2024).

2.2. Insiilin Pompalar1

Insiilin pompalari, geleneksel enjeksiyon rutinlerinin aksine,
insiilinin daha dogru ve bireysellestirilmis bir sekilde verilmesini
saglamaktadir (Rimon ve digerleri, 2024). Otomatik insiilin
pompast teknolojileri asagida maddeler olarak sunulmaktadir.

(Tablo 4)

Tablo 4: Otomatik insiilin pompasi teknolojileri

Pompa tipi

Ozelligi

Sensorle
giiclendirilmis pompa

Insiilin ve gercek zamanl insiilin
pompasi kullanimi

Diisiik glikozda
duraklatan pompa

Glikoz degeri 6nceden belirlenmis bir
siirin altina diistiigiinde 2 saate kadar
insiilin  iletimini otomatik olarak
duraklatan, gercek zamanli SGI ile
entegre insiilin pompasi

Diistik
tahmininde

glikoz

duraklatan pompa

Glikoz degerinin 6nceden belirlenmis
bir limitin altina diisecegini tahmin
ederek,
iletimini durduran gercek zamanl SGI
ile entegre edilmis insiilin pompasi

otomatik olarak insulin

Hibrit kapali devre

Hem  hipoglisemiyi  hem  de
hiperglisemiyi en aza indirmek i¢in
otomatik bazal hiz ayar1 yapan, ger¢ek

zamanli SGI ile entegre edilmis
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insiilin pompasi. Ogiinler i¢in manuel
boluslar gerektirmektedir.

Tam kapali devre Hem  hipoglisemiyi  hem  de
hiperglisemiyi en aza indirmek ig¢in
otomatik bazal hiz ayar1 yapan, gergek
zamanhi SGI ile entegre edilmis
insiilin pompasi. Ogiinler i¢gin manuel
boluslar gerektirmez.

Insiilin pompas: terapisi igin klinik hususlar ve ideal
nitelikler sunulmaktadir. (Tablo 5)

Tablo 5: Insiilin pompasi terapisi icin klinik hususlar ve ideal
nitelikler

Insiilin Pompasi Terapileri I¢in Klinik Hususlar

Safak fenomeni Diyabet yonetiminde daha
fazla esneklik istegi

Gebelik Daha az enjeksiyon istegi

Sik ve/veya gece | Ongoriilemeyen yeme

hipoglisemisi aligkanliklari

Hipoglisemi farkinda olmama | Degisken programlar veya
vardiyali ¢alisma

Glisemik hedeflere | Kiiciik dozlarda insiiline
ulagilamamasi ihtiya¢ duyma (yani, pediatrik
hastalar)
Insiilin Pompasi Uygulanacak Hastalarda Aranan
Kosullar

Saglik  ekibiyle egitimi | Insiilin pompasini ¢alistirmak
tamamlamaya ve takibi i¢in | icin uygun el becerisi ve

motive olmak goriise sahip olmak veya
pompay1 calistirmaya
yardimc1  olacak  kisinin
olmasi
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Karbonhidratlari saymmi | Hipoglisemi i¢in ek nitelikler
yapmaya uygun ve istekli | askiya alma teknolojileri
hastalar

Kan sekerini glinde dortile alt1 | Gerektiginde yemekler icin
kez takip edenler bolus ve yiiksek kan sekeri
diizeltmesi yapmaya istekli ve
yetenekli olmak

Viicutta bir sensor ve inflizyon | Cihaz ve kullanilacak
seti takmaya istekli hastalar malzemeler i¢in yeterli sigorta
kapsamina dahil olma veya
O0deme yapabilme

(Berget ve digerleri, 2019)

2.3. Giyilebilir Saghk Teknolojileri

Insanlarin kullandig1 aksesuarlara ve kiyafetlere entegre
edilmis, giyilebilir teknolojiler olarak adlandirilmaktadir. Bu
teknolojiler sayesinde, 6zel veriler akilli dedektdrler araciligiyla
akilli cihazlara aktarilmaktadir ve bdylece bireyin tibbi
durumuyla ilgili izlemi sistemli bir sekilde uygulanabilmektedir
(Erkili¢ & Yalg¢in, 2020). Giyilebilir saglik teknolojisi devam
eden ve uzaktan takip i¢in ¢ok umut verici bir platformdur.
Gercek zamanlhi veri toplanmasini kolaylastirmistir  ve
kisisellestirilmis tedavi saglamistir (Maina ve digerleri, 2024).
Ayrica giyilebilir cihazlardan toplanan veriler, onleyici tip ve
kronik hastalik yonetiminde arastirma ve gelistirmeyi ilerleten
genis bir saglik bilgisi deposuna katkida bulunmaktadir
(Karimian ve digerleri, 2024). Yapay zeka ve bluetooth gibi
bilgisayar sistemlerinin ve teknolojilerinin  gelistirilmesi,
giyilebilir cihazlarin entegrasyonunu ve pratikligini daha da ileri
seviyeye getirmektedir (Celik ve digerleri, 2024). Giyilebilir
saglik  teknolojileri  kapsaminda  kullanilan  iiriinler
belirtilmektedir. (Tablo 6)
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Tablo 6: Giyilebilir saghk teknolojileri kapsaminda
kullamilan iiriinler

Akilli Saat Akill Ayakkabi

Alkallr Yiiziik Akilli Gomlek

Akilli Corap Akill1 Anahtarlik

Akillt Gozliik Akillt Parmak

Akilli Anahtar Akilli Dovme

Alkalli Bileklik Beyin-Bilgisayar Arayiiz

Akalli Pantolon Cip

(Rodrigues ve digerleri, 2018)

Giyilebilir teknolojilerin siniflandirilmasi sunulmaktadir. (Tablo

7)

Tablo 7: Giyilebilir teknolojilerin simflandiriimasi

Islevsellik Tekli fonksiyon
Coklu fonksiyon
Cesit Aktif
Pasif
Konum Invaziv

Non invaziv

Tletisim tiirii

Kablolu
Kablosuz

Tekli ya da coklu kullanim

Kullanim alam

Askeri
Saglik
Giivenlik
Veri isleme
Sese duyarl

Basinca duyarl
Aktivite takibi

(Park ve digerleri, 2014)
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2.4. Mobil Uygulamalar

Mobil saglik uygulamalar1 (m-Saglik) i¢eren dijital saglik
teknolojileri, 6zellikle COVID-19 salgin1 sonrasinda kronik
hastaliklarin kendi kendine yonetiminde hizla popiilerlik
kazanmistir Ancak, piyasada ¢ok ¢esitli diyabete 6zgli m-Saglik
uygulamalari bulunsa da, klinik etkinliklerini destekleyen kanitlar
hala sinirhdir (Stevens ve digerleri, 2022). Diyabeti hedef alan
son m-Saglik miidahaleleri hedefleri ve bilesenleri bakimindan
cesitlidir ve insiilin yonetimi uygulamalari, otomatik metin
mesajlari, saglik giinliikleri ve sanal saglik kog¢lugu icermektedir
(Shan ve digerleri, 2019).

Akilli telefonlarda ve diger kablosuz cihazlarda saglanan
saglik uygulamalari, glikoz izleme verilerine yanit olarak yasam
tarz1 miidahaleleri veya ila¢ ayarlamalar1 diyabetli kisileri
desteklemek i¢in kullanilmaktadir (Fleming ve digerleri,
2020). Dijital cihazlar, yemek, egzersiz, uyku ve glisemik
Olctimleri gercek zamanl olarak izleyerek diyabet yonetimine
yardimci olmaktadir. Bu durum saglik ¢alisanlarina klinikte karar
verme siireclerinde rehberlik edebilmektedir (Edelman ve
digerleri, 2024).

Tablo 8: Diyabet hastaligina yonelik mobil uygulamalar ve
ozellikleri

Ezlgulama Platform Tip Ucret Hasta Yararlar
Yasam Saglikli beslenme
Diabetic Diet | Android stili Ucretsiz | rehberleri
destekleme
11 milyon gida
Yasam maddesinin
MyFitnessPal | Apple/Android | stili Ucretsiz | bulundugu
destekleme veritabant
Paketlenmis
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gidalar i¢in barkod
tarayici

Topluluk
destegiyle kilo
verme ve egzersiz
icin 0zel hedefler

A Y.a§am - . Glikoz ve
ppleHealth | Apple stili Ucretsiz ilag/insiilin takibi
destekleme
Ilag fiyatlarinin
Regeteli karsgilastiriimasi
RxSaver Apple/Android 1la<;. . Ucretsiz Kpponlar ve
maliyeti kisisel regete
tasarrufu listesi igin
“Tlaclarim” listesi
Gergek zamanl
glikoz degerleri
her dakika
giincellenmektedir.
Hedefteki Zaman
ve Glinliik
Desenler dahil
geriye doniik
FreeStyle . Sii'rekli ) . glikoz egilimleri
LibreLink Apple/Android g}hlioz" Ucretsiz | ve desenlerl .olan
Olglimii uygulama i¢i

raporlar

Glikoz bilgilerini
sorunsuz bir
sekilde paylagmak
icin saglik
calisanlar1 ve
bakicilarla baglanti
kurar
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Yiyecek, insiilin
ve aktivite
giinliigii

Diyet, maliyet,
malzemeler ve

Temel: makro besin
Yasam

Meal 1Q Android stili
destekleme

Ucretsiz; | 6gelerine dayali
Premium: | kisiye 6zel yemek
Abonelik | planlamasi
Cevrimigi
marketlere bagl

Temel egitim
kullanicilar i¢in
yeni diyabet
Yasam Komplikasyonlar
Android stili Ucretsiz | ve tedaviler
destekleme hakkinda bilgi
Modern tip ve
Ayurvedik

Beat
Diabetes

uygulamalar

Glikoz, insiilin,
karbonhidrat, kilo
ve

Yasam
Sugar Sense | Apple stili Ucretsiz

destekleme egzersiz takipgisi

Adim sayaci
Tahmini A1C

(Delgada & James, 2020)
2.5. Tele Saghk

Amerika Birlesik Devletleri Saglik ve Insan Hizmetleri
Bakanhigi'min Saglik Kaynaklar1 ve Hizmetleri Idaresi, tele
saglig, klinik saglik bakimini, hasta ve profesyonel saglik
egitimini desteklemek ve tanmitmak igin elektronik bilgi ve
telekomiinikasyon kullanimi olarak tanimlanmaktadir.
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Tele-saglik uygulamalari birgok katki (glisemik kontrolii
saglamak, akut ve kronik komplikasyonlar1 azaltmak, 6z-yonetim

becerilerini gelistirmek gibi) saglamaktadir (Giirgay & Tagskin

Yilmaz, 2022).
dezavantajlari

Tele

saglik  hizmetlerinin

avantajlari,

ve gelecek zamandaki

kullanilma alanlari

sunulmaktadir. (Tablo 9)

Tablo 9: Tele saghk hizmetlerinin avantajlari, dezavantajlari

ve gelecek zamandaki kullanilma alanlari

hizmetlerine ve
saglik egitimine
kolaylikla erigim
(6rnegin,  tele-
egitim)
Hastalar
daha

kolaylik
zaman tasarrufu

i¢in
fazla
ve

Etkin maliyet
Patojenlere
alerjenlere daha
az maruz kalma
Takip
ziyaretlerini,

Ve

sevkleri ve uzun
vadeli hasta
izlemeyi
tamamlamanin

etkili yolu

tibba erisimde
istikrarsizlik
internet,
teknolojik
cihazlar ve hasta
bilgisine bagl
olmasi
Elektrik
kesintisi/diizensiz
internet

Internet
baglantisinda
sorun
riski
Veri ihlali
olasiligi/gilivenlik
endiseleri

yasama

Avantajlan Dezavantajlar Gelecek Zamandaki
Kullanilma Alanlar:
Saglik Tele saglik ve tele | Farkli demografik ozelliklere

sahip hastalarin telemedikal
hizmetlere  esit  erisimini
saglamak

Siber
bilgilerinin
korunmasini
devam etmek
Hasta bakimini kolaylastirmak
icin  saglam  platformlar
olusturmak

hasta
gizliligi

giivenligi  ve

lyilestirmeye

(Aldzhyan ve digerleri, 2023)
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Tele saglik ve ilgili tanimlar sunulmaktadir. (Tablo 10)

Tablo 10: Tele saghk ve ilgili tanimlar

Tele saghk ve cesitleri

Tanim

Tele saglik

Tele saglik, tibbi bir ekip tarafing

saglik hizmeti sunmanin bir yolu

ve  teknoloji  aracilifiyla ¥

'8

paylasimini icermektedir.

Tele tip

Tele tip, bir doktorun bir
lokasyonda tibbi bilgi/tavsiyeyi,
hastanin ise farkli bir lokasyonda
tibbi bilgi/tavsiyeyi paylasmasi
anlamina gelmektedir.

Tele bakim

Tele bakim hastalarin
saghiklarimi  bagimsiz  olarak

izlemelerine ve bakicilari/destek

sistemleriyle baglant1
kurmalarina hizmet eden

teknolojik platformlarin
kullanilmasini icermektedir.

e-Saglik

Yerel ve  kiiresel  saghlk
hizmetlerini _iyilestirmek icin
saglik hizmetleri, halk sagligi ve
i3 hakkinda kiiresel diisiinme
bi¢imini ifade etmektedir.

Mobil Saglik

Hastalar1  izlerken  biyolojik
degisiklikleri tespit etmek ve bu
verileri saglik yOnetimi
gruplarina _iletmek icin mobil
cihazlarin _ kullanimini __ifade

etmektedir.

(Aldzhyan ve digerleri, 2023)
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3. Sonug

Sonug olarak, son zamanlarda diyabet yonetiminde dijital
teknolojilerin kullanimi artmaktadir. Bu nedenle hemsirelerin
egitici roliinii yerine getirmeleri, internet kullaniminda
bireyleri dogru bilgi kaynaklarina ydnlendirebilmeleri ve
danigmanlik
rollerini devam ettirmeleri 6nemlidir (Erdogan ve Bulut, 2017).
Hemsirelerin teknolojik gelismeler konusunda bilgi sahibi
olmasi, diyabetli bireylerin teknoloji ile iligkili 6z yonetiminde
rehberlik ve danigmanlik yapabilmesi ve olasi sorunlara karsi
¢Ozlim tiretebilmesi olduk¢a onemlidir (Mese ve Sar1 Sonmez,
2022).
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