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The Frequency of Climate Change and Its Impact on Cardiovascular Disease:
Bibliometric and Visualization Analysis of Hotspots and Global Trends

iklim Degisikligi ve Kardiyovasktiler Hastaliklar Uzerine Bilimsel Yayinlarin

Bibliyometrik ve Gorsellestirme Analizi

ABSTRACT

Objective: This study examines the global research landscape and emerging trends regarding
the impact of climate change on cardiovascular diseases.

Method: A total of 689 articles, published between 2015 and 2025 and indexed in the
Web of Science database, were analyzed. Bibliometric techniques, including trend analysis
and keyword frequency evaluation, were employed to assess the evolution of the field and
identify predominant themes. Additionally, thematic clustering based on abstract analysis was
conducted to explore research domains and the interconnections between climate change and
cardiovascular health.

Results: The analysis revealed that research is primarily concentrated in “Environmental
Science" (n=470), "Cardiac and Cardiovascular Systems," and "Environmental Studies.” Highly
cited articles emphasized the critical significance of extreme temperatures and air pollution on
cardiovascular mortality. Leading contributors in the field specialize in "global warming" and
"clinical epidemiology." However, the findings indicate that international collaboration among
authors and countries remains relatively limited.

Conclusion: Scientific interest in the intersection of climate change and cardiovascular
diseases has intensified significantly over the past five years, underscoring its growing global
importance. The concentration of research within specific silos and the limited degree of
international cooperation highlight an urgent need for interdisciplinary initiatives to guide
future studies in this field.

Keywords: Bibliometric analysis, cardiovascular diseases, climate change, data visualization

OzET

Amac: Bu galismanin amaci, iklim degisikliginin kardiyovaskuller hastaliklar Gzerindeki etkisine
iliskin temel unsurlari ve kiresel egilimleri analiz etmektir.

Yontem: 2015-2025 yillar arasinda yayimlanmis ve Web of Science veri tabaninda indekslenmis
toplam 689 makale incelenmistir. Arastirmalarnin zaman igerisindeki gelisimini degerlendirmek
ve temel temalari ortaya koymak amaciyla egilim analizi ile anahtar kelime siklgi analizi gibi
bibliyometrik yontemler kullanilmistir. Ayrica, iklim degisikligi ve kardiyovaskuler hastaliklar
alanindaki arastirma alanlanni ve bu alanlar arasindaki iliskileri belirlemek U(zere makale
Ozetlerine dayali tematik kimeleme analizi gergeklestirilmistir.

Bulgular: Analiz sonucunda galsmalanin blylk 6lgtide "Cevre Bilimleri" (n=470), "Kalp ve
Kardiyovaskuler Sistemler" ile "Cevre Calismalari" gibi alanlarda yogunlastigi ortaya konmustur.
En cok atif alan makalelerin incelenmesi, asin sicaklk ve hava kirliliginin kardiyovaskiler
mortalite Gzerindeki etkilerinin 6zellikle dnemli konular arasinda yer aldigini ortaya koymustur.
Ayrica, iklim degisikligi ve kardiyovaskuler hastaliklar alanindaki dnde gelen yazarlarin genellikle
"klresel 1sinma" ve "klinik epidemiyoloji" konularinda uzmanlastiklar belirlenmistir. Tim bu
gelismelere ragmen, yazarlar ve Ulkeler arasindaki uluslararasi is birliginin nispeten sinirli kaldigi
gortlmistdr.

Sonug: Elde edilen bulgular, 6zellikle son bes yil icerisinde iklim degisikligi ve kardiyovaskuller
hastaliklar konusundaki bilimsel ilginin belirgin sekilde arttigini ve bu alanin klresel diizeyde
onem kazandigini ortaya koymaktadir. Ayrica, arastirmalarin belirli uzmanlk alanlarinda
yogunlasmasi ve arastirmacilar arasindaki is birliginin sinirli dizeyde kalmasi, bu alandaki
gelecekteki calismalarin yoninu belirlemek amaciyla disiplinler arasi is birliginin gliglendirilmesi
gerekliligini vurgulamaktadir.

Anahtar Kelimeler: Bibliyometrik analiz, kardiyovaskller hastalklar, iklim degisikligi, veri
gorsellestirme
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Introduction

Climate change is defined as long-term and permanent
alterations in the Earth's climate system, resulting from
both natural processes and human activities (anthropogenic
factors).” One of the primary causes of this change, the use
of fossil fuels, poses serious threats not only to environmental
balance but also to public health." Among the diseases
most affected by the health impacts of climate change are
cardiovascular diseases (CVDs), which reflect the consequences
of climate change on health in their most intense form.?
Climatic changes affect the cardiovascular system not only
through indirect effects, such as limited access to healthcare,
increased socioeconomic inequalities, and the burden of
disasters on the health system, but also through direct
physiological effects, including extreme temperatures and air
pollution.3# Excessive temperatures can overwhelm the body's
thermoregulation capacity, increasing cardiovascular load and
leading to severe outcomes such as heatstroke, arrhythmias,
and myocardial infarction.3® Rising temperatures also
increase the concentrations of air pollutants such as ozone,
particulate matter (PM2.5), and nitrogen dioxide (NO,) in the
atmosphere; these pollutants contribute to the development
of CVD by triggering inflammatory processes and mechanisms
such as endothelial dysfunction and vasoconstriction.®’” Older
individuals and those with chronic diseases are particularly
vulnerable to these pollutants.®’ Indeed, there is strong
evidence linking both short- and long-term exposure to
PM2.5 with CVD morbidity and mortality.®

According to the World Health Organization, 99% of the
world's population is exposed to air pollution levels above the
recommended PM2.5 limits.® This poses a serious threat not
only to individual health but also to public health policies,
environmental sustainability, and the resilience of health
systems.? Globally, CVDs are the leading cause of death, with
20.1 million deaths reported in 2021 due to these diseases.°
Over the past 30 years, CVD-related deaths have increased by
approximately 70%.°° In light of these data, studies examining
the relationship between climate change and cardiovascular
diseases are crucial for reshaping public health policies and
developing sustainable healthcare management strategies.

This bibliometric study aims to systematically explore the
interaction between climate change and cardiovascular diseases
in the academic literature, providing direction for future research
and policy development processes.

Research Questions

1. In which years have the most studies related to this topic
been conducted?

2. What are the most frequently used keywords in the studies?
3. Who are the most prolific authors in this field?

4. In which countries have the most publications been
produced?

5. Which studies are most frequently cited?

6. What are the emerging trends in these studies?
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MAIN POINTS

= The number of publications on climate-related cardiovascular
health impacts has significantly increased over the past five years.

= Heatwaves, air pollution, and environmental disasters are
identified as major climate-related factors contributing to
cardiovascular morbidity and mortality.

= The United States and European countries are leading in research
output in this interdisciplinary field.

= Future studies are needed to develop adaptive health strategies
and policies to mitigate the cardiovascular risks associated with
climate change.

Figure 1. Flowchart of the study.

Methods

The data for this study was obtained through a literature search
conducted in the Web of Science Core Collection database using
the keywords "cardiovascular diseases" and "climate change." As
a result of the search, a total of 689 articles published between
2015 and 2025 were included in the analysis. The dataset
includes multidimensional bibliographic information such as
publication type, author details,

Bibliometric Analysis Process

To examine research trends and the evolution of scientific
production over time, publication distribution by year and
keyword frequency analyses were conducted. This approach
allowed for the identification of the increasing trend in scientific
publications in the relevant field over the years, as well as the
evolution of topics over time. Keyword trends enabled the
tracking of concepts that emerged prominently in specific
periods, offering valuable insights into the transformation of
trends and themes in the literature.

Visualization and Network Analysis

The collected data were analyzed using the VOSviewer software.
VOSviewer was utilized to visualize structural relationships
such as author collaborations, country connections, citation
networks, and keyword co-occurrence networks. These
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Figure 2. The count of publications by year.

analyses particularly revealed the most prolific countries, active
authors, institutional collaborations, and thematic clusters. This
approach helped identify influential actors in the literature and
geographical concentrations of knowledge production.

Topic Modeling: Application of LDA

To identify emerging themes in the literature on cardiovascular
diseases and climate change, a topic modeling approach was
employed. In this context, the Latent Dirichlet Allocation (LDA)
algorithm was applied. LDA is a natural language processing-
based method developed to uncover latent thematic structures in
text data. The analysis was performed using the title and abstract
sections of the articles as text data. LDA assumed that each
document could contain multiple topics in varying proportions
and proceeded to optimize topic-word and document-topic
distributions through multiple iterations, statistically defining the
prominent themes in the literature. This process was regarded
as an effective method for classifying content density in large
datasets and visualizing hotspots in the research field. The
analysis was carried out using the Python programming language
through the Scikit-learn library.
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Results

The dataset obtained using the query “cardiovascular diseases
AND climate change" from WoS contains 689 articles.

Volume and Growth Trends of Research on the
Impact of Climate Change on Cardiovascular Diseases
The publication trends observed in studies examining the impact
of climate change on cardiovascular diseases over the last decade
are notable. In this regard, the highest number of publications was
reached in 2024, with a total of 201 articles published that year.
In general, a significant upward trend in publication numbers over
the years was observed. This increase became more pronounced
from 2019 onwards, with the publication count nearly doubling
in the past three years. The distribution of annual publications
between 2015 and 2025 is visually presented in Figure 2.

Research Areas on the Impact of Climate Change on
Cardiovascular Diseases

Upon examining the research categories, it was observed that
the obtained themes were clearly reflected. The research
category with the highest number of publications in the dataset
is "Environmental Science" (n=470). This category is followed by
"Cardiac and Cardiovascular Systems" (n=119) in second place.
In third place, the "Environmental Studies" category holds 38
publications. The research area with the fewest publications is
"Energy Fuels," with only 11 publications (Figure 3).

In this study, a different approach was adopted for identifying the
main themes from a collection of scientific abstracts, differing
from standard bibliometric analysis methods. Initially, all entries
without an abstract were excluded from the analysis. Then, the
text of each abstract was transformed into word lists using the
CountVectorizer technique, excluding common English words
such as "the" and "is." This process ensured that the abstracts
were converted into a format suitable for numerical analysis.

Figure 3. Frequency of research areas.
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Topics on Climate Change and Cardiovascular
Diseases

The method used to identify the main themes is known as Latent
Dirichlet Allocation (LDA). LDA is a widely used topic modeling
technique that identifies frequently occurring word clusters
(topics) within a collection of texts. In applying this method,
topic numbers ranging from 2 to 6 were examined in order to
determine the optimal number of topics that best reflect the
essence of the abstracts. For each topic number, the model's
performance was evaluated using two metrics: log-likelihood
and perplexity. Log-likelihood measures how well the model
predicts the words in the abstracts, while perplexity indicates
how "surprised" the model is by the terms in the abstracts. Lower
perplexity values suggest a more accurate model.

As a result of these analyses, it was determined that the
optimal number of topics—those that effectively capture the
fundamental themes of the abstracts without being too broad or
too narrow—is two. Therefore, the articles were evaluated based
on two main themes (Figure 4).

Based on the topics obtained through the LDA analysis of the
abstracts, the meaning of each topic is presented below.

Topics Obtained from Latent Dirichlet Allocation
(LDA) Analysis of Abstracts

Topic 1: Cardiovascular Diseases and Environmental Factors

Keywords: cardiovascular, health, diseases, air, disease, pollution,
review, factors, risk, environmental

This theme includes cardiovascular diseases within the context
of air pollution, environmental factors, risk factors, and general
public health.

Topic 2: Temperature, Climate, and Cardiovascular Mortality

Keywords: health, temperature, cardiovascular, diseases, related,
mortality, disease, increase, CVD, effects

This theme revolves around the effects of temperature related
to climate change and its consequences on CVD (cardiovascular
disease) mortality.

Most Cited Articles in Cardiovascular Disease and
Climate Change Research

Table 1 presents data on the top 10 most cited articles. According
to the data, the cohort study predicting excess cardiovascular
mortality rates attributed to air pollution has received 616
citations.’® The article was published in the European Heart
Journal.

The second most cited study is by Burak Ahmad,"" published in
Circulation. This article, titled "Associations Between Extreme
Temperatures and Cardiovascular Cause-Specific Mortality:
Results From 27 Countries," has received 157 citations."
The study examined the relationships between extreme
temperatures and cardiovascular cause-specific mortality rates
in a multinational sample, yielding significant results."

Khraishah et al.'s™ article on the effects of climate change on
cardiovascular health and disease has received 138 citations.
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Figure 4. Topics obtained by the Latent Dirichlet Allocation

analysis of abstracts.

Figure 5. The most frequently published journals.

Publications in Cardiovascular Diseases and
Climate Change Research

The top 10 journals with the highest number of publications on
the topic are shown in Figure 5. Among the journals with the
most publications, the first place is shared by the International
Journal of Environmental Research and Public Health and
Science of the Total Environment, each with 13 articles.
Following these, the journal Environment International has
published 10 articles. The journals Environmental Research and
Internationaljournal of Biometeorology have each contributed
9 articles to the literature, making significant contributions to
the field.

Co-occurrence of Author Keywords in Cardiovascular
Diseases and Climate Change Research

In VosViewer's network visualization technique, each element
is typically represented by a circle, often accompanied by a
label. The size of the label and circle reflects how frequently
the element appears in the studies; frequently used terms
are displayed in larger sizes. The colors of the elements help
distinguish groups (clusters) that share similar characteristics,
while the lines between elements represent the level of
co-occurrence of terms.

Figure 6 visualizes the co-occurrence relationships of author
keywords used in research on cardiovascular diseases and climate
change. The analysis revealed that prominent common keywords
include terms such as "climate change," "cardiovascular disease,"
"global warming," "clinical epidemiology,” "food quality," and
"hypertension."
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Table 1. Top 10 most cited articles
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Authors Publication Source title Times cited,
year all databases

Lelieveld et al."® 2019 Cardiovascular d_lsease b.urden from ambient air pollution in Europe reassessed using 616
novel hazard ratio functions
Associations Between Extreme Temperatures and Cardiovascular Cause-Specific

1

Alahmad et al. 2023 Mortality: Results From 27 Countries 157

Khraishah et al.™ 2022 Climate change and cardiovascular disease: implications for global health 138

Bai et al™* 2018 Increased coronary he:art disease and stroke hospitalizations from ambient 38
temperatures in Ontario

Phung et al? 2016 The 'eﬁ’eclts gf h|.gh temperature on cardiovascular admissions in the most populous 74
tropical city in Vietnam

Royé et al.? 2021 Effects of Hot Nights on Mortality in Southern Europe 72

Liu et al.26 2023 Intera.cpve effects of ar_nblent flne partlc.ulate matter and ozone on daily mortality in 63
372 cities: two-stage time series analysis
Temporal trends of the association between ambient temperature and

Lu et al.® 2020 hospitalizations for cardiovascular diseases in Queensland, Australia from 1995 to 65
2016: A time-stratified case-crossover study

Tsangari et al?s 2016 Extrgm.e wgather and air pollution effects on cardiovascular and respiratory hospital 51
admissions in Cyprus

Luo et al."” 2017 Effect modification of the association between temperature variability and daily 50

cardiovascular mortality by air pollutants in three Chinese cities

Figure 6. The overlay visualization of co-occurrence author keywords.

Each colorrepresents a separate cluster of frequently co-occurring
keywords in the literature. For example, the brown cluster
contains terms such as "clinical epidemiology,” "human health,"
and "adaptation strategy," indicating that these topics are often
addressed together. The analysis identified five distinct clusters
of keywords within the literature, each reflecting different
orientations and thematic structures of the research in this field.

Author and Country Collaborations

Collaborative studies conducted by researchers, scientists, or
healthcare professionals from different countries are defined
under the concept of "international collaboration." These
collaborations facilitate the exchange of information. Figure 7
presents network visualizations of collaborations at both the
author and country levels. In the visualization, nodes represent
countries or authors, while the lines between these nodes
indicate existing collaborations. As the number of connections
between two nodes increases, the lines thicken, reflecting the
intensity of the collaboration.

Upon analyzing the data, it is noteworthy that the United States
is at the center of author collaborations. However, in general,
scientific collaborations between countries are relatively limited,
and international interactions in this field remain at a low level.
This suggests that despite the global nature of the issue, there is
a need to increase collaborative efforts in this area.

Discussion

This study performed a bibliometric analysis of all publications
between 2015 and 2025 in the field of cardiovascular diseases
and climate change using Python programming and VosViewer
software. Key articles, the most cited publications, and emerging
trends were identified. As the understanding of the interactions
between health and the environment gains increasing importance
in line with the Sustainable Development Goals (SDGs), the lack
of a similar study that determines the trends, collaborations,
and recent developments in cardiovascular diseases and climate
change, as well as visualizes them, indicates that this study will
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Figure 7. Network visualizations of co-authors' countries.

make a significant contribution to the literature. Moreover, this
study is expected to shed light on multidisciplinary research.

In our study, a total of 689 articles containing the identified
keywords between 2015 and 2025 were detected. It was found that
the number of publications has shown an increasing trend over the
years. This rise is thought to be associated with global initiatives
such as the United Nations Sustainable Development Goals and
the Paris Climate Agreement, announced in 2015, which led to
an increase in awareness regarding the health impacts of climate
change.?? Additionally, reports from the Lancet Countdown and
the World Health Organization's climate-health policies are also
key global developments supporting this increase.®?

When examining research areas (Figure 3), it was observed
that the most frequently encountered area was Environmental
Science, followed by Cardiac and Cardiovascular Systems. This
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finding indicates that the relationship between climate change
and cardiovascular diseases is increasingly being addressed with
an interdisciplinary approach.

Environmental Science is an area that provides critical insights
into topics such as the behavior of environmental pollutants,
human impacts on the environment, human exposure, and health
outcomes.’ It plays a fundamental role in understanding the health
impacts of climate change. This field also supports the development
of environmental improvement and management strategies.

In contrast, the Cardiac and Cardiovascular Systems area focuses
on the prevention, diagnosis, treatment, and technological
advancements related to heart diseases, concentrating on clinical
research on cardiovascular health. This field is considered to be
in a critical position for examining the effects of environmental
factors on the cardiovascular system.
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The prominence of these two research areas highlights the
importance of interdisciplinary collaboration and scientific
integration in understanding the effects of environmental factors
on cardiovascular health. It suggests that holistic approaches,
incorporating both environmental and clinical perspectives,
should be encouraged.

The grouping of the examined articles into two main themes
indicates that climate change reflects the risk factors for
cardiovascular diseases.

Topic 1: Cardiovascular Diseases and Environmental

Factors

Studies under this theme generally focus on the effects of
environmental factors on the development of cardiovascular
diseases in the context of public health. With climate change,
increased heatwaves, air pollution, and other environmental
stressors have direct and indirect impacts on the cardiovascular
system, increasing the disease burden. Many studies have shown
that variables such as weather conditions and air quality play an
important role in cardiovascular disease risk.'#¢

Long-standing research supports the effects of environmental
changes on cardiovascular diseases. For example, a large-
scale study conducted in China revealed that age-adjusted
cardiovascular mortality rates between 1984 and 1999 increased
by 50% in men and 27% in women due to environmental
factors.” Similarly, environmental improvements have had
positive effects on cardiovascular diseases. For example, Finland
experienced a 75% reduction in cardiovascular disease risk over
a 20-year period, and Poland saw a 24% decrease in coronary
heart disease-related deaths over 9 years.™

These findings align with the data obtained from our bibliometric
analysis. The determinative role of environmental factors on
cardiovascular diseases becomes even more striking when
considered independently of genetic factors. Research conducted
on genetically identical individuals demonstrates the power of
environmental effects. A study on Finnish immigrants found that
individuals who moved to Sweden had lower cardiovascular disease
rates compared to their relatives living in Finland. This difference
was notably observed even in twins.' This finding is significant as
it shows that environmental factors shape cardiovascular disease
risk independently of genetic predisposition.

Topic 2: Temperature, Climate, and Cardiovascular
Mortality

This theme focuses on the effects of temperature fluctuations
on cardiovascular mortality in the context of climate change.
The literature has shown that extreme temperatures, both high
heat (heatwaves) and sudden cold spells, lead to an increase
in cardiovascular disease-related mortality.?>?* Increased
temperature levels can trigger severe health problems such
as heart attacks, strokes, and heart failure by disrupting
thermoregulatory mechanisms.?4-26

Studies indicate that older individuals, those with chronic
diseases, and socioeconomically disadvantaged groups are more
affected by these impacts.?”?® Meta-analysis studies, including
research by Liu et al.,?® one of the most cited authors, show
that cardiovascular mortality increases due to temperature
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rise in several countries. This effect is noted to vary depending
on geographical and climatic differences. It is emphasized
that temperature-related mortality is not solely confined to
climate change but is also closely related to factors such as the
adaptability of individuals, urbanization levels, and how well
health systems are prepared for such environmental stressors.

Articles under this theme highlight the direct effects of
temperature on cardiovascular health and provide projections
of increased cardiovascular mortality due to climate change in
the future.

When the dataset was examined (Table 1), it was found
that the most cited study was a cohort study by Lelieveld et
al.’® that estimated the cardiovascular disease burden due to
environmental air pollution in Europe. The reason for its high
citation is its integration of air pollution exposure data across
28 European Union member states and the calculation of the
effects. Such a large-scale analysis has not only contributed to
scientific knowledge but has also shown that replacing fossil
fuels with clean and renewable energy sources can reduce life
expectancy loss due to air pollution.

The second most cited study involved a large and diverse sample
from 27 different countries. This large-scale sample is considered
one of the main reasons for the study's high influence." The third
most cited study, a review article, identifies environmental factors
that cause cardiovascular diseases and the most vulnerable
population groups to the health effects of climate change.’ The
study's focus on scientific, managerial, and political collaborations
and its detailed examination of potential mitigation strategies has
also contributed to its high citation potential.

Overall, when analyzing citations, it is evident that studies largely
focus on risk assessments of cardiovascular diseases and related
environmental factors in specific geographic regions.

The key findings from the analysis of keywords reveal that
terms such as "climate change," "cardiovascular disease,"
"global warming," "clinical epidemiology," "food quality," and
"hypertension" dominate. These keywords align closely with the
core focus areas of the studies and reflect the increasing scientific
interest in the causal relationship between climate change and
cardiovascular diseases.

The rise in the number of publications over the last decade
indicates growing scientific awareness of the impacts of climate
change on cardiovascular diseases. The marked increase in
publications in the past five years suggests that the consequences
of the climate crisis on health are receiving more attention
globally. This trend highlights the strengthened interest of both
the academic community and policymakers in the health impacts
of environmental factors. Moreover, it underscores the need for
more comprehensive, interdisciplinary research in the future.

Limitations

Since the study is based on specific databases, some publications
orresearch not included in these databases were excluded from the
analysis. Additionally, the bibliometric methods used focus solely
on the numerical and relational analysis of the publications and do
not provide an in-depth qualitative analysis of the content. These
limitations may restrict the generalizability of the results obtained.
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Conclusion

This study has conducted a bibliometric analysis of publications
on cardiovascular diseases and climate change from 2015 to
2025, revealing significant trends. The results indicate that
research in this field is steadily increasing, and awareness of
the impact of environmental factors on cardiovascular health
is rising. In particular, the negative effects of temperature
fluctuations and environmental stressors on health have been
highlighted, and it is concluded that more interdisciplinary
collaborations and greater attention from policymakers are
needed. Future research in this area is expected to contribute
to a deeper understanding of the relationship between climate
change and health.
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Son Sinif Hemsirelik Ogrencilerinde Temel Elektrokardiyografi Egitiminin

Bilgi Dizeyine Etkisi: Yar Deneysel Calisma

The Effect of Basic Electrocardiography Training on the Knowledge Levels of

Final-Year Nursing Students: A Quasi-Experimental Study

OzZET

Amac: Bu arastirma, hemsirelik son sinif 6grencilerine verilen temel elektrokardiyografi
(EKG) egitiminin bilgi dlizeylerine etkisini belirlemek amaciyla yapild:.

Yontem: Tek grup 6n test-son test ve altinci ay izlem 6lgUmU olmak Uzere yari deneysel
desende yurltllen galismaya, Turkiye'nin batisinda yer alan bir Universitenin hemsirelik
bolimuinde &égrenim goéren 92 son sinif 6grenci dahil edildi. Arastirma kapsaminda
6grencilere toplam sekiz saatlik temel EKG egitimi verildi ve egitim surecinde anlatim,
soru-cevap ve uygulama gibi aktif dgretim yontemleri kullanildi. Veriler, “Tanitici Ozellikler
Formu" ve "Temel EKG Bilgi Formu" araciigiyla toplandi. Verilerin analizinde tanimlayici
istatistikler ile say1 ve ylzde dagiimlarn kullanildi. Arastirmanin raporlanmasinda STROBE
kontrol listesi esas alindi.

Bulgular: Egitim sonrasi yapilan degerlendirmelerde, 6grencilerin EKG bilgi dlizeylerinde 6n
teste gore belirgin bir artis oldugu saptandi. P-Q-R-S-T dalgalarinin siralanisi, RR araliginin
tanimlanmasi, elektrot yerlesimi, ritim degerlendirmesi ve baz ritim bozukluklarinin
taninmasina iliskin dogru yanit oranlarinin egitimden sonraki birinci ayda anlaml dlizeyde
arttigl, altinci ay degerlendirmesinde ise birgok baslikta bu artisin blyUk 6lglide korundugu
gorildt. Bununla birlikte bazi konularda altinci ayda kismi bilgi kaybi oldugu belirlendi.

Sonuc: Temel EKG egitiminin, hemsirelik son sinif 6grencilerinin EKG'ye iliskin bilgi diizeylerini
artirmada etkili oldugu belirlendi. Egitim sonrasinda elde edilen kazanimlarin blyUk 6lctide
korunmakla birlikte, bilginin strekliligi agisindan periyodik tekrar egitimlerinin planlanmasi
onerilmektedir. Calisma sonuglarinin, hemsirelik egitim programlarinda temel EKG egitimine
katki saglayacagi distnilmektedir.

Anahtar Kelimeler: Elektrokardiyografi, hemsirelik egitimi, hemsirelik 6grencisi

ABSTRACT

Objective: This study aimed to determine the effect of basic electrocardiography (ECG)
training on the knowledge levels of final-year nursing students.

Method: The study, conducted using a quasi-experimental design with a single-group
pre-test-post-test and 6-month follow-up measurement, included 92 final-year nursing
students from a university in western Turkey. Students received a total of 8 hours of basic
electrocardiography training, utilizing active teaching methods such as lectures, question-
and-answer sessions, and practical applications. Data were collected using a "Descriptive
Characteristics Form" and a "Basic Electrocardiography Knowledge Form." Descriptive
statistics, numbers, and percentages were used in the analysis of the data. The STROBE
checklist was used for reporting the findings.

Results: Post-training evaluations revealed a significant increase in students' ECG knowledge
levels compared to the pre-test. The correct response rates regarding the sequencing
of P-Q-R-S-T waves, the definition of the RR interval, electrode placement, rhythm
assessment, and the recognition of some rhythm abnormalities increased significantly in
the 1st month after training, and this increase was largely maintained in many areas in the
6th month evaluation. However, partial knowledge loss was determined in some areas at 6
months.

Conclusion: It was determined that basic electrocardiography training is effective in
increasing the knowledge level of final-year nursing students regarding ECG. While the
gains obtained after the training were largely maintained, it is recommended that periodic
refresher training be planned for the continuity of knowledge. It is thought that the results
of the study will contribute to basic ECG training in nursing education programs.

Keywords: Electrocardiography. nursing education, nursing student
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Giris
Kardiyovaskuller hastaliklar, dlnya genelinde morbidite ve
mortalitenin 6nde gelen nedenleri arasinda yer almakta olup,

erken tani ve mudahale hasta sonuglarinin iyilestirilmesinde kritik
bir rol oynamaktadir.

Elektrokardiyografi  (EKG), miyokardin depolarizasyon ve
repolarizasyonu sirasinda olusan elektriksel sinyallerin hastanin
vicuduna yerlestirilen elektrotlar araciligiyla derivasyonlar halinde
elektrokardiyogram kagidi veya monitor ekranina yansitilmasiyla
kalbin elektriksel aktivitesini degerlendiren, non-invaziv bir
tani yontemidir.2® Bu yontem, elektrokardiyogram kayitlarinin
incelenmesi yoluyla kalp atim hizi ve ritmindeki degisikliklerin
analiz edilmesini saglayarak aritmiler, ritim bozukluklarn ve
iletim defektlerinin tanilanmasinda klinik uygulamada yaygin
olarak kullanilmaktadir.*®* Bu nedenle EKG yorumlama yeterliligi,
yasami tehdit eden 6lUmcl aritmilerin hizli bir sekilde taninmasi
ve uygun yonetiminin saglanmasi acgisindan hemsireler igin
kritik bir yetkinliktir. Hemsireler 6zellikle kritik bakim alanlarinda
EKG monitOrizasyonunu ve g¢ekimini gerceklestiren, birebir
hasta bakimini strdlren ve izlem slrecinde ortaya gikabilecek
klinik ve elektrokardiyografik degisiklikleri ilk fark eden saglk
profesyonelleridir.5® EKG yorumlama hemsireler icin temel bir
beceri olmasina ragmen, EKG yorumlamada yetkinlige ulasmak
ve bunu dederlendirmek icin standart egitim programlari ve
degerlendirme stratejilerinde hald bir bosluk bulunmaktadir.®
Literatlrde, EKG yorumlama bilgi diizeyinin egitim programlariyla
artirilabilecegdini gosteren ¢ok sayida arastirma bulunmakta olup,
gevrim ici EKG egitim programlarina katilan hemsirelerin egitim
sonrasi bilgi dizeylerinde istatistiksel olarak anlaml artislar
oldugu bildirilmektedir.31%'2 Ayrica hemsirelik grencilerinde esli
6grenme ve bireysel galisma temelli EKG egitim yOntemlerinin,
6grencilerin yorumlama becerilerini ve 6z glvenlerini yUkselttigi
saptanmistir.*1314 Meslek 6ncesi ve hizmet ici EKG egitimlerinin
hemsirelerin ve hemsirelik 6grencilerinin bilgi dlzeyi ile uygulama
performansini  gelistirdigini gOsteren bulgular, bu gruplan
kapsayan cesitli calismalarda da dogrulanmustir.#1215-17

Hemsirelik lisans egitiminde EKG konular genellikle teorik dersler
kapsaminda ele alinmakla birlikte, uygulamaya déntk egitimlerin
sinirli kaldigr ve bunun mezuniyet sonrasi klinik ortamlarda EKG
ile ilgili gorevlerde yetersizliklere yol acabilecedi bildirilmistir.2>
Bu baglamda, son sinif hemsirelik 6grencilerine verilen temel EKG
egitiminin bilgi dlzeyleri Uzerindeki etkisinin incelenmesi, egitim
programlarinin  etkinliginin gelistirilmesine katki saglamanin
yani sira mezuniyet sonrasi klinik uygulamalara hazirlik strecine
ve bakim uygulamalarinin desteklenmesine yonelik potansiyel
katkilar sunmasi agisindan dnemli goértlmektedir.

Gerec ve Yontem

Arastirmanin Amaci

Bu arastirma, hemsirelik son sinif 6grencilerine verilen temel
EKG egitiminin bilgi dizeylerine etkisini belirlemek amaciyla yari
deneysel bir tasarimda tek grup olarak yuritlda.

Arastirma Sorulari
Arastirma sorusu 1: Temel EKG egitimi 6ncesi son sinif hemsirelik
6grencilerinin temel EKG bilgi dlizeyleri nedir?
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= Hemsirelik 6grencilerinde temel EKG bilgisi klinik uygulamalar
agisindan kritik dneme sahiptir.

= Bu calismada temel EKG egitimi son sinif hemsirelik 6grencilerinin
bilgi dizeyinde anlamli artis saglamistir.

= Egitim sonrasi bilgi kazanimi altinci ayda buyUk 6l¢tide korunmus,
ancak bazi konularda kismi bilgi kaybi oldugu belirlenmistir.

= EKG bilgi dlzeyinin strdurilebilirligi icin  periyodik olarak
egitimlerin planlanmasi gerekliligi ortaya gikmistir.

= Temel EKG egitiminin hemsirelik mifredatinda yapilandinlmis ve
uygulamali bigimde yer almasi ve bu konuda daha fazla arastirma
yapilmasina ihtiyag vardr.

Arastirma sorusu 2: Temel EKG egitimi sonrasi birinci ay sonunda
son sinif hemsirelik 6grencilerinin temel EKG bilgi dizeyleri nedir?

Arastirma sorusu 3: Temel EKG egitimi sonrasi altinci ay sonunda
son sinif hemsirelik dgrencilerinin temel EKG bilgi dUzeyleri nedir?

Arastirmanin Hipotezleri
1. Hipotez (HO): Temel EKG egitimi, hemsirelik son sinif
6grencilerinin EKG bilgi dizeylerini artirmaz.

2. Hipotez (H1): Temel EKG egitimi, hemsirelik son sinif
dgrencilerinin EKG bilgi dizeylerini artirir.

Arastirmanin Tird

Arastirma, tek grup On test-son test yari deneysel olarak
tasarlandi. Calismayi bildirmek igin Epidemiyolojide Gozlemsel
Calismalarin Raporlanmasi (STROBE) kontrol listesi kullanild.

Arastirmanin Yapildigi Yer ve Zaman

Arastirma Tulrkiye'nin batisinda yer alan bir Universitenin
hemsirelik bolimUnde Haziran 2024-0cak 2025 tarihleri arasinda
yuritalda.

Arastirmanin Orneklemi

Arastirmanin evrenini, 2023-2024 egitim 6gretim yili sonunda
dordincl sinifa gegecek olan toplam 128 hemsirelik dgrencisi
olusturdu. Arastirmaya katilmaya gonulll olan ve 18 yas ve
Uzeri 6grenciler galismaya dahil edildi. Arastirmada orneklem
hesaplamasi yapilmadi, tim evrene ulasilmasi hedeflendi.
Ancak arastirmaya katilmak istemeyen (n = 17), arastirmanin
ikinci ve Uglincl asamalarinda calismadan cekilen (n = 9) ve
devamsiz olan (n = 9) égrenciler nedeniyle calisma 92 dgrenci
ile tamamlandi. Bu dogrultuda arastirmaya katiim orani %72,66
olarak gergeklesti.

Veri toplama slrecinde; 0n teste 92 6grenci, birinci ay sonu
testine 91 6grenci ve altinci ay sonu testine 81 6grenci katildi.
Arastirmaya Dahil Edilme Kriterleri

o Hemsirelik bolumU son sinif égrencisi olmak,

® Arastirmaya katilmayi kabul etmis olmak.

Arastirmadan Dislanma Kriterleri

® Arastirma boyunca kendi istegiyle calismadan ayrilmak isteyen
ogrenciler.
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Veri Toplama Araclari

Veriler 6grencilerden yazili ve sozlU izin alindiktan sonra "Tanitici
Ozellikler Formu”, literatiir bilgisi dogrultusunda olusturulan
“Temel EKG Bilgi Formu" kullanilarak topland:.

Tanitici Ozellikler Formu

Ogrencilerin sosyo demografik o©zelliklerini tespit etmek igin
"yas, cinsiyet, gelir durumu, medeni durum, genel agirlkli not
ortalamasi (GANO)" gibi 6zelliklere ait ifadelerin yer aldigi formdur.
Form arastirmacilar tarafindan literatlr dogrultusunda hazirland.

Temel EKG Bilgi Formu

Temel EKG Bilgi Formu, o6dgrencilerin EKG bilgi dizeylerini
degerlendirmek amaciyla ilgili literatlr dogrultusunda arastirmacilar
tarafindan olusturuldu.®'4'8-20 Form, elektrokardiyografik dalgalarin
yorumlanmasi ve gorsel olarak sunulan ritimlerin taninmasina
yonelik toplam 19 sorudan olusmaktadir. Form uygulanmadan
once kardiyoloji uzmani, klinik ve akademik deneyimli hemsire
akademisyen olmak Uzere toplam bes akademisyenden goris
alndi. Veriler cevrim igi ortamda Google Forms Uzerinden
olusturulan anket formu araciligiyla topland.

Veri Toplama Siireci

Dahil edilme kriterlerini karsilayan katiimcilara arastirmanin
amaci ve kullanilacak bilgi testi hakkinda egitim &ncesinde
gerekli bilgilendirme yapildi; sozlii ve yazili onamlar alindi. On
test verileri, Haziran 2024'te temel EKG egitimi baslamadan
Once yuz ylze ydntemle Google Forms araciliiyla toplandi.
Egitim, calsmada gorev alan kardiyoloji uzmani tarafindan
toplam sekiz saatlik yliz ylze oturumlar seklinde gerceklestirildi.
ilk son test verileri Temmuz 2024'te, altinci ay son test verileri
ise Ocak 2025'te toplandi. Formlarin uygulanmasi ortalama 10
dakika strdu. Verilerde yanliligi 6nlemek amaciyla formlar ikinci
arastirmaci tarafindan uygulanmis olup, én test ve tim son test
6lgUmlerinde ayni veri toplama araglari kullanildr.

Egitim Prosediri

Egitim, calismada yeralan kardiyoloji uzmaniile koroneryogun bakim
ve kardiyovaskuler cerrahi yogun bakim alanlarinda deneyimli iki
akademisyen hemsire tarafindan toplam sekiz saatlik ylz ylize dort
oturum seklinde uygulandi. Egitim programinin igerigini; kalbin ileti
sistemi, elektriksel aktivite prensipleri, derivasyonlar ve EKG gekimi,
monitdrizasyon stregleri, kalp hizi hesaplamasi, sinUs ritimleri, sinds
kaynakl aritmiler, atriyal aritmiler, ventrikller aritmiler ve iletim
bozukluklar konular olusturdu. Egitim strecinde 6grenmenin
etkinligini artirmak amaciyla PowerPoint sunum esliginde anlatim,
soru-cevap, beyin firtinasi, problem ¢dzme yaklasimi, klinik érnek
Uzerinden vaka tartismalar ve ilgili ritim Orneklerini iceren video
gosterimleri gibi cesitli aktif ogretim yoéntemleri kullanildi. Bu
yontemlerin tercih edilmesindeki amac, 6grencilerin teorik bilgi
dlzeyini artirmanin yani sira temel EKG ritimlerini yorumlama ve
klinik durumlarla iliskilendirme becerilerini gelistirmektir.

Verilerin Analizi

Verilerin istatistiksel analizleri IBM SPSS Statistics for Windows,
Version 27.0 (IBM Corp., Armonk, NY, ABD) paket programi
kullanilarak gergeklestirildi. Calismanin verileri degerlendirilirken
tanimlayici sorularda sayi ve ylzdelik hesaplama kullanildi.
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Tablo 1. Ogrencilerin tanitici 6zelliklerine gore dagiimlari (n = 92)

Degiskenler n %
Cinsiyet
Kadin 69 75
Erkek 23 25
Gelir durumu
Gelir giderden az 17 18,5
Gelir gidere denk 64 69,6
Gelir giderden fazla 11 11,9
Mezun olunan ortadgretim kurumu
Fen lisesi 4 43
Anadolu lisesi 66 717
Saglk ve teknik lise 9 9,8
Genel lise 13 14,1
Genel agirlikli not ortalamasi
2,01-2,50 1 1.1
2,51-3.0 8 8.7
3,01-3,50 65 707
3,51-4,0 18 19,6
Daha 6nce temel EKG editimi alma
durumu
Hayir 72 783
Evet 20 217
Alnan temel EKG egitimi teknigi
EKG egitimi almadim 72 78,3
Yalnizca teorik 16 7.4
Teorik ve uygulamali egitim 4 4,3
Yas X SS Min Maks
2290 125 20 27

EKG, Elektrokardiyografi; X, Ortalama; SS, Standart sapma; Min: Minimum;
Maks: Maksimum.

Arastirmanin Etik Boyutu

Calismaya baslamadan énce Kitahya Saglik Bilimleri Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulundan (Karar
Numarasi: 2024/07-30, Tarih: 17.05.2024) ve hemsirelik
bélimuinden (Karar Numarasi: 144541, Tarih: 10.06.2024) izin
alindi. Ayrica calismaya katilan tim 6grencilerden yazili ve sozlU
onam alindi. Kisisel bilgiler anonim tutuldu, ifsa edilmedi ve
toplanan verilerin gizliligi korundu. Arastirma sirasinda toplanan
tlm veriler, arastirmacinin sifre korumal kisisel bilgisayarinda
guvenli bir sekilde saklanmaktadir. Calisma, Helsinki Deklarasyonu
uygun olarak yuritlda.

Bulgular

1. Hemsirelik Ogrencilerinin Tanitici Ozelliklerine
Gore Dagiimlari

Hemsirelik grencilerinin tantici 6zelliklerine iliskin dagiimlar Tablo
1'de verildi. Hemsirelik 6grencilerinin %75'i kadin, %25'i ise erkektir.
Gelir durumu agisindan, Ogrencilerin %18,5'i gelirin giderden az
oldugunu belirtirken, %69,6'si gelirin gidere denk oldugunu ve
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Tablo 2. Ogrencilerin EKG bilgi testi egitimi 6n test (n = 92), son test (birinci ay) (n = 91) ve son test (altinci ay) (n = 81) dogru yanitlarinin

dagilimlari ve karsilastirilmasi

No EKG bilgileri On test Son test Son test
(n=92) (birinci ay sonu) (altinci ay sonu)
(n=91) (n=281)
n % n % n %
1 P-Q-R-S-T dalgalarinin siralanisi
Dogru 52 56,5 65 71.4 58 71.6
Yanlis 40 43,5 26 28,6 23 28,4
2 RR araligini tanimlama
Dogru 20 21,7 38 41,8 36 44,4
Yanlis 72 78.3 53 58,2 45 55.6
3 P dalgasini tanimlama
Dogru 35 38 48 52,7 37 45,7
Yanlis 57 62 43 47,6 44 54,3
4 QRS kompleksini tanimlama
Dogru 33 359 40 44 38 46,9
Yanlis 59 64,1 51 56 43 531
5 EKG kagidinin yatay ekseninde 1 mm'lik karenin sresi
Dogru 25 27.2 36 39.6 33 40,7
Yanlis 67 72,8 55 60.4 48 59,3
6 Duzenli ritimde nabiz hizi hesaplama
Dogru 15 16,3 32 352 21 259
Yanlis 77 83,7 59 64,8 60 74,1
7 Duzensiz ritimde nabiz hizi hesaplama
Dogru 36 39,1 44 48,4 38 46,9
Yanlis 56 60,9 47 51,6 43 53,1
8 ST segmentini tanimlama
Dogru 21 22,83 29 319 25 30.9
Yanlis 71 77.17 62 68.1 56 69,1
9 Atriyal fibrilasyonu tanimlama
Dogru 34 37 35 38,5 33 40,7
Yanlis 58 63 56 61,5 48 59,3
10 Elektrotlarin yerlesimi
Dogru 46 50 71 78 46 56,8
Yanlis 46 50 20 22 35 43,2
11 SinUs ritmini tanimlama
Dogru 44 47.8 54 59.3 30 37
Yanlis 48 52,2 37 40,7 51 63
12 Sinus tasikardisini tanimlama
Dogru 32 34,8 50 54 24 29.1
Yanlis 60 65,2 41 46 57 70,9
13 SinUs aritmisini tanimlama
Dogru 31 33.7 39 429 36 44
Yanlis 61 66,3 52 57.1 45 56
14 VentrikUler fibrilasyonu tanimlama
Dogru 21 22,8 42 46,2 20 24,7
Yanlis 71 77.2 49 53.8 61 75.3
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Tablo 2 (devami). Ggrencilerin EKG bilgi testi egitimi 6n test (n = 92), son test (birinci ay) (n = 91) ve son test (altinci ay) (n = 81) dogru

yanitlarinin dagiimlari ve karsilastirilmasi

No EKG bilgileri On test Son test Son test
(n=92) (birinci ay sonu) (altinci ay sonu)
(n=91) (n=81)
n % n % n %
15 Asistoll tanimlama n % n % n %
Dogru 23 25 40 44 37 45,7
Yanls 69 75 51 66 44 54,3
16 Nabizsiz elektriksel aktiviteyi tanimlama
Dogru 27 29,3 27 29,7 18 22,2
Yanlis 65 70,7 64 70,3 63 77.8
17 Atriyal flutteri tanimlama
Dogru 27 29,3 49 53.8 37 45,7
Yanlis 65 70,7 42 46,2 44 54,3
18 Torsades de pointesi tanimlama
Dogru 20 21,7 27 29,7 28 34,6
Yanlis 72 78,3 64 70.3 53 65,4
19 Atriyal tasikardiyi tanimlama
Dogru 26 28,3 27 29,7 23 28,4
Yanlis 66 71,7 64 70.3 58 71.6

EKG, Elektrokardiyografi.

%11,9'u gelirin giderden fazla oldugunu belirtti. Mezun olunan
ortadgretim kurumu olarak, katitmcilarin %4,3'G fen lisesinden,
%71,7'si Anadolu lisesinden, %14,1'i genel liseden ve %9,8'i teknik
ve saglk meslek egitim lisesinden mezun oldu. GANO incelendiginde,
katilimcilarin %1,1'inin 2,01-2,50 arasinda, %8,7'sinin 2,51-3,0
arasinda, %70,7'sinin 3,01-3,50 arasinda ve %19,6'sinin 3,51-
4,0 arasinda oldugu goruldl. Daha 6nce EKG egitimi alma durumu
acisindan, katiimcilanin %78,3'0 egitim almadigini, %21,7'si ise
egitim aldigini belirtti. EKG egitimi alan égrencilerin egitim teknigi
konusunda %7,4'0 yalnizca teorik egitim aldigini ve %4,3'U teorik
ve uygulamal egitim aldigini belirtti (Tablo 1).

2. Hemsirelik Ogrencilerinin Temel EKG Bilgi Testi
Egitimi On Test, Son Test (Birinci Ay) ve Son Test
(Altinci Ay) Dogru Yanitlarinin Dagilimlar ve
Karsilastirilmasi

Hemsirelik 6grencilerinin temel EKG bilgilerine iliskin sorulara
verdikleri dogru yanit oranlar On test, birinci ay sonu ve altinci
ay sonu oOlcumlerinde karsilastinldi. P-Q-R-S-T dalgalarinin
siralanisini dogru yanitlayanlarin orani én testte %56,5 iken, birinci
ayda %71,4'e ve altinciayda %71,6'ya ylkseldi. RR araligini dogru
tanimlama orani On testte %21,7 olup, birinci ayda %41,8'e ve
altinci ayda %44,4'e cikti. P dalgasini dogru tanimlama orani 6n
testte %38 iken birinci ayda %52,7'ye ylkseldi, altinci ayda ise
%45,7 olarak saptandi. QRS kompleksini dogru tanimlama orani
On testte %35,9, birinci ayda %44 ve altinci ayda %46,9'dur. EKG
kagidinin yatay ekseninde 1 mm'lik karenin stresini dogru bilme
orani 6n testte %27,2 iken, birinci ayda %39,6'ya, altinci ayda
%40,7'ye ylkseldi. Dizenli ritimde nabiz hizi hesaplama orani 6n
testte %16,3 olup birinci ayda %35,2'ye ylkseldi, ancak altinci
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ayda %25,9'a geriledi. DlUzensiz ritimde nabiz hizi hesaplama
orani On testte %39,1 iken birinci ayda %48,4 ve altinci ayda
%46.,9 olarak bulundu. ST segmentini dogru tanimlama orani
On testte %22,8, birinci ayda %31,9 ve altinci ayda %30,9'dur.
Atriyal fibrilasyonu dogru tanimlama orani 6n testte %37, birinci
ayda %38,5 ve altinci ayda %40,7 olarak saptandi. Elektrotlarin
dogru yerlesimini bilme orani ¢n testte %50 iken birinci ayda
belirgin artis gostererek %78'e ylkseldi, altinci ayda ise %56,8'e
geriledi. SinGs ritmini dogru tanimlama orani 6n testte %47.8,
birinci ayda %59,3 olup altinci ayda %37'ye dustu.

SinUs tasikardisini dogru tanimlama orani 6n testte %34.,8, birinci
ayda %54 vealtinciayda %29,1'dir. SinUs aritmisini dogru tanimlama
orani On testte %33.7 iken birinci ayda %42,9'a ve altinci ayda
%44'e ylkseldi. Ventrikller fibrilasyonu dogru tanimlama orani
On testte %22,8, birinci ayda %46,2'ye ylkseldi ancak altinci ayda
%24,7'ye geriledi. Asistoll dogru tanimlama orani &n testte %25
iken birinci ayda %44'e ve altinci ayda %45,7'ye ylkseldi. Nabizsiz
elektriksel aktiviteyi dogru tanimlama orani 6n testte %29,3, birinci
ayda %29,7 ve altinci ayda %22,2 olarak belirlendi. Atriyal flutteri
dogru tanimlama orani On testte %29,3, birinci ayda %53.8 ve
altinci ayda %45,7'dir. Torsades de pointesi dogru tanimlama orani
On testte %21,7, birinci ayda %29,7 ve altinci ayda %34.6 olarak
bulundu. Atriyal tasikardiyi dogru tanimlama orani ise On testte
%28,3, birinci ayda %29,7 ve altinci ayda %28,4'tlr (Tablo 2).

Tartisma

Bu bélimde hemsirelik 6grencilerine verilen temel EKG egitiminin
bilgi dizeylerine etkisinin incelendigi arastirmamizdan elde edilen
bulgular, literatUr bilgisi 1siginda tartisitmistir.
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Bu calsmanin bulgularn, hemsirelik 6grencilerine verilen temel
EKG egitiminin kisa vadede bilgi diizeyi ve yorumlama becerileri
Uzerinde olumlu etkiler olusturdugunu gostermektedir. Bununla
birlikte, EKG yorumlama ¢ok boyutlu bilgi ve klinik akil ylritme
gerektiren bir beceri oldugundan, tek seferlik ve kisa sureli
egitimlerin bilginin uzun vadeli kalcitdini saglamada yeterli
olmayabilecedi dlstinUlmektedir.

Bu calismada hemsirelik Ogrencilerine verilen temel EKG
egitiminin bilgi dUzeyine etkisi incelenmis ve egitim sonrasi birinci
ayda Ogrencilerin EKG bilgilerine iliskin dogru yanit oranlarinda
belirgin artis oldugu saptanmustir. Ozellikle elektrotlarin yerlesimi,
atriyal flutter, ventrikUler fibrilasyon ve asistol gibi klinik agidan
kritik konularda elde edilen kazanimlar, EKG egitiminin kisa
vadede etkili oldugunu gostermektedir. Bu bulgu, hemsirelik
ogrencilerine yoénelik EKG egitimlerinin bilgi dlzeyini anlaml
bicimde artirdigini bildiren gtincel galismalarla uyumludur.4?®
Yine farkli calismalarda hemsirelik egitiminde temel EKG bilgisinin
ogrencilerin klinik farkindaltigini ve kardiyovaskuler hasta bakimina
hazirigini gliclendirdigini ortaya koymaktadir. Ozellikle temel
EKG dersinin klinik yansimalarini ele alan galismalar, 6grencilerin
EKG ritimlerini tanima ve yorumlama becerilerinin egitim sonrasi
gelistigini bildirmistir.2&2"

Calismamizda altinc ay sonunda bazi konularda dogru
yanit oranlarinin azalmasi, bilginin zamanla unutulabildigini
gostermektedir. Ozellikle elektrotlanin yerlesimi, sinlis ritmi ve
sinUs tasikardisi gibi konularda gorllen azalma, egitimin etkisinin
zamanla azaldigini ve bilginin kaltciigimin sinirli olabilecegini
distindidrmektedir. Bu durum, ogrenilen bilgilerin dizenli olarak
tekrar edilmemesi halinde unutulabilecegine isaret etmektedir.
Literatirde EKG egitimlerinin tek seferlik verilmesinin uzun
vadede yeterli olmadigi, periyodik tekrarlarin bilgi kalcitgini
artirdigi bildirilmektedir."

Genel olarak bu bulgular, hemsirelik &grencilerine verilen
EKG egitiminin kisa vadede etkili oldugunu, ancak bilginin
sUrdardlebilirligi  icin - yapilandinlmis  ve  tekrarlayici  editim
modellerine ihtiyag duyuldugunu gostermektedir.

Sinirbiliklar

Bu calismanin bazi sinirlilklar bulunmaktadir. Arastirma tek bir
Universitenin hemsirelik 6grencileri ile ylritildiginden bulgularnn
genellenebilirligi sinirlidir. Veriler 6z bildirim yoluyla toplandigr igin
sosyal begenilirlik ve 6znel degerlendirme yanllgr s6z konusu
olabilir. Bununla birlikte, temel EKG egitimi toplam sekiz saat
olarak tek bir glinde verilmistir; egitimin kisa streli ve yogun
bicimde sunulmasi, 6grenmenin kaliciigini sinirlamis olabilir.

Sonug

Calismamizda hemsirelik son sinif 6grencilerine verilen temel
EKG egitiminin 6grencilerin bilgi dlzeyini kisa vadede artirdigi,
ancakla zamanla azaldigr gérdlmektedir. Bu dogrultuda, bilginin
kaliciigini saglamak amaciyla mifredat icerisine periyodik tekrar
egitimlerinin, simudlasyon temelli uygulamalarin ve dizenli
degerlendirme oturumlarinin  entegre edilmesi Onerilebilir.
Gelecekte yapilacak calismalarda temel EKG egitiminin etkinligi
farkli 6rneklemlerde, uzunlamasina ve deneysel calismalarla
tekrar incelenebilir.
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Yetiskinlerin Kardiyovaskaler Hastalik Risk Faktorlerine Yonelik Bilgi
Diizeylerinin Riskli Saglik Davranislari ve Biyofizyolojik Olctimlerle iliskisi

Relationship Between Adults’ Knowledge Levels of Cardiovascular Disease Risk
Factors, Risky Health Behaviors, and Biophysiological Measurements

OzET

Amac: Kardiyovaskiler hastaliklar, dinya genelinde 6nemli mortalite ve morbidite nedenleri
arasinda yer almaktadir. Bu tanimlayici calisma, yetiskinlerin kardiyovaskUler hastalik risk
faktorlerine iliskin bilgi dizeyleri ile riskli saguk davranislar ve bazi biyofizyolojik élciimler
arasindaki iliskiyi ortaya koymak amaciyla yapilmistir.

Yontem: Arastirma, bes aile sagligi merkezine kayitl yetiskinlerle yGriittldi (n = 487). Veriler,
“Anket Formu" ve “Kardiyovaskiler Hastaliklar Risk Faktorleri Bilgi Diizeyi Olcegi” kullanilarak
toplandr; ayrica biyofizyolojik dlcimler yapildi. Calismada kadin ve erkek sayisini esitlemek
amaciyla minimum 6rneklem blyUkligu dikkate alinarak rastgele ikincil bir veri seti olusturuldu
ve iliskisel analizler bu ikincil veri seti Uzerinden gerceklestirildi (n = 120).

Bulgular: Birinci veri setine gore (n = 487), katitmcilarin %91'i kadin olup %41,7'sinin kronik
hastaligr vardi. Katiimcilanin %20,1'inin sigara kullandigi, %39,4'Gnln gdnde bir tepeleme
cay kasigindan fazla tuz tlkettigi, %34,1'inin giinde bes porsiyondan az meyve ve sebze
tukettigi, %48,3'Unun sik sik stresli hissettigi, %45,7'sinin haftada 150 dakikadan az fiziksel
aktivite yaptigi, %32,4'Unln fazla kilolu ve %41,5'inin obez oldugu saptandi. Ikinci veri
setiyle yapilan degerlendirmede (n = 120), kardiyovaskller hastalik risk faktérlerine iliskin
bilgi dizeyinin sistolik kan basincina ve kolon taramasi yaptirma durumuna gore farklilik
gosterdigi belirlendi.

Sonug: Katitmcilarda riskli saglik davranislarinin ve obezite prevalansinin ytksek oldugu
gozlemlendi. Bu nedenle, bolgede saglikli yasam davranislarini tesvik edecek girisimlere ihtiyag
oldugu distnilmektedir.

Anahtar Kelimeler: Kalp hastaligi risk faktorleri, kan basinci, kan sekeri, obezite, saglikli yasam
davranislari

ABSTRACT

Objective: Cardiovascular diseases are among the leading causes of mortality and morbidity
worldwide. This descriptive study aimed to examine the relationship between adults' knowledge
levels of cardiovascular disease risk factors, risky health behaviors, and selected biophysiological
measurements.

Method: The study was conducted with adults registered at five family health centers (n =
487). Data were collected using a “Questionnaire Form” and the “Cardiovascular Disease Risk
Factors Knowledge Level Scale," and biophysiological measurements were also obtained. To
balance the number of women and men in the study, a random secondary dataset was created
based on the minimum required sample size, and relational analyses were performed using this
secondary dataset (n = 120).

Results: According to the first dataset (n = 487), 91% of the participants were female, and
41.7% had a chronic disease. Among the participants, 20.1% were smokers, 39.4% consumed
more than one heaping teaspoon of salt per day, 34.1% consumed fewer than five servings
of fruits and vegetables per day, 48.3% frequently felt stressed, 45.7% engaged in less than
150 minutes of physical activity per week, 32.4% were overweight, and 41.5% were obese.
In the evaluation conducted using the second dataset (n = 120), knowledge levels regarding
cardiovascular disease risk factors differed according to systolic blood pressure and colon
screening status.

Conclusion: Risky health behaviors and obesity prevalence were observed to be high among
the participants. Therefore, initiatives to promote healthy lifestyle behaviors are needed in
the region.

Keywords: Heart disease risk factors, blood pressure, blood glucose, obesity, healthy lifestyle
behaviors
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Giris

Ddnyada bulasici olmayan hastaliklar nedeniyle gerceklesen
erken Olimlerin ¢ogu kardiyovaskiler hastaliklardan (KVH)
kaynaklanmaktadir.” Turkiye'de de KVH 6lim nedenleri arasinda
ilk siradaki yerini korumaktadir.2 KVH'lerin en 6nemli degistirilebilir
risk faktorleri titln ve alkol kullamimi, fiziksel hareketsizlik ve
sagliksiz beslenmedir. Bu sagliksiz yasam bicimi davranislari
obezite, ylksek kan sekeri ve ylksek tansiyona neden olarak
KVH riskini artirmaktadir. Ylksek sistolik kan basincinin dinya
capinda KVH ile iliskili engellilie ayarlanmis yasam yillarinin
(DALY) en 6nemli belirleyicisi oldugu bildirilmektedir. DALY'ye
en cok katkisi olan degistirilebilir risk faktériinin ise beslenme
oldugu bildirilmektedir.* Bilimsel kanitlar KVH'lerin davranigsal risk
faktorlerinin ele alinmasiyla dnlenebilecegini gostermektedir.>®

KVH gibi bulasici  olmayan hastalklarin  dnlenmesine
iliskin eylemlerin saglkl toplum ve maliyetleri dustrmede
o6nemli oldugu bilinmektedir. Birincil koruma faaliyetleri
yontnden Oncelikle yetiskinlerin degistirilebilir risk faktorlerini
degerlendirmek gerekmektedir. Bunun igin yetiskinlerde rutin
olarak fiziksel aktivite dlzeyi, diyet, titlin ve alkol kullaniminin
sorgulanmasi ve hipertansiyon, diyabet ve obezite taramalarinin
yapilmasi 6nerilmektedir.” KVH'lerin 6nlenmesinde saglikli yasam
bigimi davranislarinin tesviki de en az taramalar kadar onemlidir.
Davranissal risk faktdrlerini kontrol altina almak igin bireylerin
sagukli yasam tarzini benimsemesi gerekmektedir. Davranis
degisikligi olusturmada bireyin KVH'lere iliskin inanglar 6nemlidir.®
KVH risk faktorlerine iliskin bilgi dlzeyinin ise bu inanglan
etkileyebilecegi disunulmektedir. Bu nedenle toplumda KVH risk
faktorlerine iliskin bilgi dizeyinin ortaya konulmasi saglikli yasam
biciminin tesviki icin dizenlenecek girisimlere rehberlik edebilir.

Bu calisma, yetiskin bireylerin KVH risk faktorlerini ve bilgi
diizeylerini saptamak, bazi saglik davranislari ve bazi biyofizyolojik
parametreler ile bilgi dizeyleri arasindaki iliskiyi ortaya koymayi
amaclamaktadir. Bu arastirma sonuglan taranan toplumdaki
egitim ihtiyacini ortaya koyacagindan ileride planlanacak olan
sagligi koruma ve gelistirme girisimlerinde yol gosterici olacaktir.

Gerec ve Yontem

Arastirmanin Tird ve Calisma Grubu

Tanimlayici tdrdeki bu c¢alismanin evrenini Ankara'nin Mamak
bolgesinde bulunan bes Aile Merkezine kayitl 18 yas Ustd
5353 birey olusturmaktadir. Cesitli branslarda kurslar verilen
bu merkezlerde kursiyerlerin yas aradi 7 ile 70 arasinda
degismektedir. Calismamizda tam sayim yontemi ile evrenin
tamamina ulasmak hedeflendi. Calismaya 18 yas Ustl, Tlrkce
konusan, isitme ve konusma engeli olmayan bireyler dahil
edildi. Bolgede yasayan ve taramalara basvuran, iyi dlzeyde
Tlrkge konusamayan gocmenler iletisim engeli nedeniyle
arastirmanin disinda tutuldu. Merkezlere kayitli olan tim bireyler
arastirmaya davet edilmis olup ulasilan 711 kisiden dahil edilme
kriterlerini karsilayan ve arastirmaya katilmaya onam veren
487 kisi ile (birincil veri seti) calisma tamamlandi. Calisma
grubu bUyUkliginun istatistiksel guc yonlnden yeterliligini
degerlendirmek icin G*Power paket programinda gig analizi
yapildi. Etki genisligi orta etki genisligi olan 0,15 olarak alindi ve
%95 gUlc icin ise 0,05 anlamUlUk didzeyinde en az 119 birey ile
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ANA NOKTALAR

= Taranan toplumda yetiskinlerde obezite yayginligi ylksektir.

= Taranan toplumda yetiskinlerin koruyucu saglik hizmeti kullanimi
distktdr.

= Yetiskin bireylerin riskli saglik davranislarn yayginligi ydksektir.

calisilmasi gerektigi hesaplandi. Arastirmanin bagiml degiskeni
kardiyovaskuler hastalik risk faktérlerine yénelik bilgi dizeyi iken,
bagimsiz degiskenler; sosyodemografik 6zellikler, saglk durumu,
bazi saglk davranislarn, saglik hizmeti kullanim durumu ve baz
biyofizyolojik parametrelerdir.

Veri Toplama Araclari

Veri toplamada arastirmacilar tarafindan hazirlanan “Tanitici
Bilgi Formu" ve “Kardiyovaskuler Hastaliklar Risk Faktorleri Bilgi
Diizeyi (KARRIF-BD) Olcegi" kullanildi. Biyofizyolojik verilerin
toplanmasinda ise glukometre, manuel tansiyon aleti, baskl,
duvar metresi ve mezura kullanildi.

Veri Toplama Formu

Veri toplama formu; sosyodemografik bilgiler, saglk bilgileri,
saglk davranislant ve saglk hizmeti kullanimi olmak UGzere
toplamda dort béliim 22 sorudan olusmaktadir. Sosyodemografik
bilgiler kisminda; yas, medeni durum, egitim dlzeyi, meslek,
gelir diizeyi ve en uzun yasanilan yer soruldu. Saglk bilgileri
kisminda ise kronik hastalik varlgi sorgulandi. Saguk davranislar
kisminda; sigara kullanimi, alkol kullanimi, tuz tiketimi, fiziksel
aktivite dlizeyi, stres dlizeyi ve tiiketilen meyve ve sebze tiketimi
sorgulandi. Saglk hizmeti kullanimi kisminda; en sik basvurma
nedeni ve Aile Sagugr Merkezi'ni hangi nedenle kullandigi ve
kanser taramasi durumu sorguland.

Kardiyovaskiler Hastalklar Risk Faktorleri Bilgi Diizeyi
(KARRIF-BD) Olcegi

BuOlcekTurkiye'de bireylerin KVH risk faktorleriileilgili bilgi dUzeyini
belirlemede kullanilan ilk 6lgektir. Arikan ve ark.’® tarafindan 2009
yiinda gelistirilmistir. Olgek tic alt boyuttan olusmaktadir. Bu alt
boyutlardan ilk dért madde KVH'lerin 6zellikleri iken, 15 madde
risk faktorlerini, dokuz madde de risk davranislarinda degisimin
sonucunu sorgulamaktadir. Toplamda 28 maddeden olusmaktadir
ve cevaplar “Evet", "Hayir" ve "Bilmiyorum" seklindedir. Olcekte alti
tane ters madde vardir. Olcekten alinabilecek en yUksek toplam
puan 28 olup, kesme noktasi bulunmamaktadir. Olgegin test ic
tutarlilik katsayisi 0,768dir.

Verilerin Toplanmasi

Veriler 17 Mayis 2023-2 Haziran 2023 tarihleri arasinda
toplandi. Oncelikle katiimcilara aile merkezleri tarafindan kisa
mesaj gonderildi ve merkezlerin girislerine davet afisleri asilarak
bireyler taramaya davet edildi. Veri toplamada bir Gniversitenin
hemsirelik bolim 4. sinif égrencileri goérev aldi. Arastirmada
veri toplama, anket formu uygulamasi ve biyofizyolojik
OlcUmler olmak Uzere iki asamada gergeklesti. Anket formlari
Google Forms Uzerinden ylz ylze gortsme ile dolduruldu.
Biyofizyolojik parametreler ise literatiire dayali olarak hazirlanan
yOnergeye uygun bigimde toplandi.’®"
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Tablo 1. Taramaya katilanlarin Kardiyovaskiler Hastaliklar Risk Faktorleri Bilgi Diizeyi Olcegi ve alt boyutlarindan aldiklar

puanlarin dagilimi

KARRIF-BD Olcegi ve Alt Boyutlar n X SS M Min Maks
KVH'nin ézellikleri 487 2.3 1,0 2,0 0 4
KVH risk faktorleri 487 1.3 2.3 12,0 0 15
KVH'den korunma 487 6.3 1.5 6.0 0 9
KARRIF-BD Olgegi toplam puani 487 20,0 37 21,0 1 28

X, Ortalama; SS, Standart sapma; M, Ortanca; KVH, Kardiyovaskuler hastalik; KARRIF-BD, Kardiyovaskiiler Hastaliklar Risk Faktrleri Bilgi Diizeyi.

Kan Glukoz Diizeyi Olcimii

Kan glukozu 6lcimiinde; bes merkezde de kalibrasyonu yapilmis ayni
marka glukometre cihazi kullanilmis olup, 6lgUim parmak ucundan
yapildi. Olclimi yaparken parmak alkol ile silinerek kurumasi
beklendi. Ardindan lanset ile delinerek, ilk ¢ikan kan damlasi kuru
pamuk ile silindi ve ikinci kan damlasi ile 6lciim gerceklestirildi.

Kan Basinci Olctimi

Kan basinci dlgiminde; bes merkezde ayni marka yetiskin boy
kalibrasyonu yapilmis mansonlu manuel tansiyon aleti kullanildi.
Bireylerin kan basinglart  olglilmeden o6nce 10-15 dakika
sandalyede istirahat etmeleri saglandis, ardindan iki dakika ara ile
iki Olcim alinip ortalamasi kaydedildi.

Viicut Agirligr Olgiimii

Vicut agiridgr olgimdnde; 100 gram duyarli dijital baskdl
kullanildi.  Bireylerin Uzerindeki fazla kiyafetleri ¢ikarmalari
sadlandi ve olgUmler ayakkabisiz sekilde alind.

Boy Ol¢iimii

Boy 6lcimunde; duvara sabitlenmis metre kullanilmis olup cetvel
yardimiyla bas tepe noktasi belirlenerek 6lcim alindi. Bireylerin
boy dlcimleri ayakkabilari gikarilarak yapildi.

Bel Cevresi Olclimi

Bel cevresi 6lctimiinde; 1,5 metrelik mezura kullanildi. Olctim cilt
Uzerinden en alt costa ile krista iliak kemiginin Ust kismi arasindaki
orta noktadan yapildi. Bireylerin mahremiyetini korumak adina
6lgUmlerde paravan kullanildi.

Ayrica biyofizyolojik 6lgimlerde normal degerlerin disinda
oldugu tespit edilen dedgerler icin bireyler ilgili saglk kurulusuna
yonlendirildi. Yonlendirilen bireyler tarama glndnden iki hafta
sonra telefonla aranarak tani alma durumlar sorgulandi.

Verilerin Analizi

Katitmcilara ait tanitict veriler ylzdelik ve siklik analizleri ile
verildi. Bagiml degisken ve bagimsiz degiskenler arasindaki iliski
incelenirken kadin ve erkek sayisini dengelemek igin minimum
orneklem sayisi géz énlnde bulundurularak 120 kisiden olusan
ikinci bir veri seti olusturuldu. Bu veri seti olusturulurken kadin
katiimcilardan 367 kisi rastgele olacak sekilde veri setinden
cikarildi. Veriler normal dagima uymadigi icin yeni olusturulan
120 kisilik veri ile Olcek puanlari arasindaki iliski nonparametrik
testlerden Kruskal-Wallis ve Mann-Witney U analizi ile incelendi.

SPSS 27.0 versiyonu (Statistical Package for the Social Sciences,
IBM sirketi, Ankara, Turkiye) kullanilarak analizler yapilmistir.

Etik ilkeler

Arastirma Helsinki Deklarasyonuna uygun sekilde yUritldd. Bu
arastirma icin Lokman Hekim Universitesi Etik Kurulu'ndan etik
kurulizni atinmistir (Onay Numarasi: 2023/69, Tarih: 17.05.2023).
Arastirmanin yUritalmesi icin gerekli kurum izinleri alindi. Ayrica
katiumcilardan on-line form Uzerinden aydinlatilmis onamlari
alindi. Makalenin yaziminda yapay zeka kullanilmamustir.

Bulgular

Kardiyovaskiiler Hastaliklar Risk Faktorleri Bilgi
Dizeyi ile Bagimsiz Degiskenlere Yonelik Tanitici
Ozellikler (Birinci Veri Seti)

Aile merkezlerinde gergeklestirilen taramalara ait sosyodemografik
veriler incelendiginde; calismaya katilanlann (n = 487) blyUk
cogunlugunun (%91) kadin oldugu gérildd. Katiimeilann
%78,2'sinin medeni durumu evli; %41,7'sinin egitim durumu
ilkokul mezunu; %69,6'sinin mesledi ev hanimi; %73,5'inin
algilanan gelir durumu orta; %70,2'sinin ise en uzun stre yasadig
yer il merkezidir.

Katiimcilanin neredeyse yansinin (%41,7) bir veya daha fazla
kronik hastaligr vardir. Kronik hastaliklar arasinda en gok %20,1
ile KVH'ler, ikinci sirada %19,5 ile endokrin hastalik tanisi alanlar
bulunurken; en az %3.1 ile norolojik hastalik ve kanser tanisi
alanlar bulunmaktadir.

Katiimcilarin beste birinin (%20,1) sigara kullandigi, %1,6'sinin
siklikla alkol kullandigi saptandi. Katiimcilarin yarnisina yakini
(%39.,4) ginde bir tepeleme cay kasigindan daha fazla tuz
tlkettigini, nerdeyse Uc kisiden biri (%34,1) ise glinde bes
porsiyondan az meyve ve sebze tUkettigini beyan etti. Ayrica
katilimcilanin yansi (%48,3) sik sik stresli hissettigini bildirdi.
Katitmcilann fiziksel aktivite dlzeyi incelendiginde ise; yarisina
yakini (%45,7) haftada 150 dakikadan daha az fiziksel aktivite
yaptigini bildirdi.

Katitmailanin saglik hizmeti kullanim durumu incelendiginde;
cogu (%76,4) tedavi edici ve rehabilite edici saglk hizmetlerini
kullandiklarini ve aile sagugr merkezine cogunlukla (%86.7)
muayene olmaya gittiklerini  bildirdi. Kadin katiimcilarin
yarisindan fazlasi (%57,6) meme kanseri taramasi yaptirmadigini
ve neredeyse varisi (%46,5) rahim agzi kanseri taramasi
yaptirmadigini bildirdi. Her iki cinsiyette de %87,7 katiumci kalin
bagirsak kanseri taramasi yaptirmadigini bildirdi.

Calismaya katilan kadinlann yansinin (%49,9) erkeklerin ise
neredeyse Ucte birinin (%31,8) bel cevresi 6lcimU ylksek
risk sininnda bulundu. Katiimcilar beden kitle indeksine gore
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Tablo 2. Katiimcilarin bazi sosyodemografik 6zelliklerine gore Kardiyovaskiiler Hastaliklar Risk Faktorleri Bilgi Diizeyi Olcegi puan

dagiumi (n = 120)

Sosyodemografik dzellikler n Sira ortalamasi Sira toplami U/Kw Z/df P
Cinsiyet 1456,00 -1.184 0,236°
Kadin 76 63,34 4814,00
Erkek 44 55,59 2446,00
Yag (DSO) 5,662 2 0,059
44 yas ve alti 63 56,02
45-64 yas arasl 43 70.29
65 yas ve Uzeri 14 50.61
Medeni durum 1061,50 -1,029 0,303°
Evli 94 62,21 5847,50
Bekar 26 54,33 1412,50
Egitim durumu 2,075 3 0,557°
Okuryazar/okuryazar degil 8 53,81
ilkokul mezunu 48 61,46
Lise mezunu 38 55,91
Lisans ve Uzeri mezunu 26 67.50
Meslek 4,480 3 0,214°
Ev hanimi 61 61,48
Calisan 28 66,79
Emekli 10 65,60
Calismayan/6grenci 21 46,83
Algilanan gelir durumu 1.822 2 0,402:
Kotl 10 46,55
Orta 97 62,02
iyi 13 59,88
En uzun sire yasanan yer 4,687 2 0,096°
it 95 63,26
ilce 16 56,94
Koy/kasaba 9 37,72

U, Mann-Whitney U testi; KW, Kruskal-Wallis testi; df, Serbestlik derecesi; DSO, Diinya Saglik Orgit(; KARRIF-BD, Kardiyovaskdiler Hastaliklar Risk Faktdrleri
Bilgi Dlzeyi; a, Kruskal-Wallis testi kullanilarak elde edilen p degeri; b, Mann-Whitney U testi kullanilarak elde edilen p degeri.

degerlendirildiginde yarsina yakininin (%41,5) obez oldugu
saptandi.  Katitmcilanin  %55,2'sinin  sistolik kan basinci
normal, %63,2'sinin ise diyastolik kan basinci normal bulundu.
Katilmcilardan diyabeti olmayan bireylerin tokluk kan sekeri
Olclimulne gore %89.8'i normal, aglik kan sekeri dl¢imUlne gore
ise %97,2'si normaldir. Diyabetli bireylerin tokluk kan sekeri
Olctimune gore %81.,0'i normal, aglik kan sekeri dl¢imulne gore
ise %60,0'1 normaldir.

Arastirmaya katilanlar KARRIF-BD Olceginden ortalama 20,0
t+ 3,0 puan aldi. Katiumcilanin KARRIF-BD 06lgeginin KVH'nin
ozellikleri alt boyutundan ortalama 2,3 = 1,0 puan; KVH'nin risk
faktorleri alt boyutundan ortalama 11,3 £ 2,3 puan; KVH'den
korunma alt boyutundan ortalama 6,3 + 1,5 puan aldi (Tablo 1).

KARRIF-BD ve bagimsiz degiskenler arasindaki iliskinin
incelenmesindeki tek dedgiskenli analizler taramaya katilan
bireylerin cogunlugunun kadin olmasi nedeniyle cinsiyet dagiimini
dengelemek yoninden olusturulan ikinci veri seti ile gerceklestirildi.
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Kardiyovaskiiler Hastaliklar Risk Faktorleri Bilgi
Diizeyi ile Bagimsiz Degiskenler Arasindaki Iliskiye
Yonelik Bulgular (Ikinci Veri Seti)

Arastirmaya katilanlarin ikinci veri seti KARRIF-BD 6lceginden
ortalama 20,9 * 3,6 puan aldi. Katitimcilarin KARRIF-BD 6lgeginin
KVH'nin ozellikleri alt boyutundan ortalama 2,5 = 1,0 puan;
KVH'nin risk faktorleri alt boyutundan ortalama 11,8 + 2,2 puan;
KVH'den korunma boyutundan ortalama 6,5 £ 1,5 puan ald.

ikinci veri setinde bulunan katiimcilanin biyofizyolojik élgtimleri
incelendiginde; kadinlanin yansinin (%51,3) bel gevresi 6lgtimu
yUksek risk sinirinda, erkeklerin ise yarisina yakini (%47,7)
normal bulundu. Katiimcilar beden kitle indeksine gore
degerlendirildiginde yarsina yakininin (%40,8) obez oldugu
saptandi. Katibmcilarin %50,8'inin sistolik kan basinci normal,
%155,0'Inin ise diyastolik kan basincina normal bulunmaktadir.
Katiimcilardan diyabeti olmayan bireylerin tokluk kan sekeri
Olgimine gore %93,1 normal, aclk kan sekeri 6lcimune
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Tablo 3. Katiimcilarin bazi saglik bilgileri ve saglik davranislarina gére Kardiyovaskiiler Hastaliklar Risk Faktorleri Bilgi Diizeyi Olcegi

puan dagiimi (n = 120)

Saguk bilgileri ve saguk davranislar n Sira ortalamasi Sira toplami U/KW Z/df P

Kronik hastalik durumu 1706,00 -0,051 0,959°
Evet 47 60,70 2853,00
Hayir 73 60,37 4407,00

Sigara kullanimi 1240,00 -0.671 0,502°
Evet 30 64,17 1925,00
Hayir/biraktim 90 59,28 5335,00 334,00

Alkol kullanimi -0,097 0,923°
Hic kullanmadim veya ayda 1-3 kereden fazla degil 114 60,57 6905,00
Haftada 1-5 kez/hemen hemen her giin 6 59,17 355,00 1346,50

Tuz tlketimi -0.820 0.412°
Bir tepeleme cay kasigi kadar ya da daha az 85 58.84 5001,50
Bir tepeleme cay kasigindan fazla 35 64,53 2258,50 1463,00

Meyve-sebze tiketimi -0.142 0,887°
Gunde 5 porsiyondan az 35 59,80 2093,00
Gunde 5 porsiyon kadar 85 60,79 5167.,00

Stresli hissetme 1,110 2 0,574
Her zaman/sik sik 58 63,03
Bazen 39 55,73
Nadiren/hicbir zaman 23 62,22

Fiziksel aktivite dlzeyi 1715,00 -0,356 0,722°
Haftada 150 dakika ve daha fazla 66 59,28 3926,00
Haftada 150 dakikadan az 54 61,74 3334,00

U, Mann-Whitney U testi; KW, Kruskal-Wallis testi; df, Serbestlik derecesi; KARRIF-BD, Kardiyovasktiler Hastaliklar Risk Faktorleri Bilgi Diizeyi. a, Kruskal-
Wallis testi kullanilarak elde edilen p degeri; b, Mann-Whitney U testi kullanilarak elde edilen p degeri.

gore ise %100'U normaldir. Diyabetli bireylerin tokluk kan sekeri
Olclimune gore %77.8'i normal, aglik kan sekeri 6l¢imUne goére
ise %100'G normaldir.

Katiimcilarin  sosyodemografik 6zelliklerine gore KARRIF-BD
Olceginden aldiklar puanlarin dagiimi incelendiginde cinsiyet, yas,
medeni durum, egitim durumu, meslek, algilanan gelir durumu,
en uzun sUre yasanan yer agisindan gruplar arasinda istatistiksel
olarak anlamu bir fark saptanmadi (P < 0,05) (Tablo 2).

Arastirmaya katilanlarin saglik bilgileri ve saglik davranislarina gére
KARRIF-BD élceginden aldiklari puanlarin dagiimi incelendiginde
kronik hastalk durumu, sigara kullamimi, alkol kullanimi, tuz
tlketimi, meyve ve sebze tlketimi, stresli hissetme, fiziksel
aktivite dlzeyi acisindan gruplar arasinda istatistiksel olarak
anlamU bir fark saptanmadi (P < 0,05) (Tablo 3).

Arastirmaya katilanlarin  saguk hizmeti kullanimina gore
KARRIF-BD olceginden aldiklar puanlarnin dagiimi incelendiginde
kalin bagirsak kanseri taramasi yaptiran katiimcilarin (M = 23,00)
KARRIF-BD puani ile yaptirmayan katiimcilarnin (M = 21,00)
KARRIF-BD puani arasinda anlaml bir farkulik gozlenmedi (U
= 283.000, z-3,.215, P > 0,05). Katitmailanin saglk hizmeti
kullanim nedeni, aile hekimine gitme nedeni, meme kanseri
taramasi, rahim adzi kanseri taramasi agisindan gruplar arasinda
istatistiksel olarak anlamli bir fark saptanmadi (P < 0,05) (Tablo 4).

Arastirmaya katilanlarin biyofizyolojik dlgimlerine gore KARRIF-BD
Olceginden aldiklar puanlarin dagiimi incelendiginde sistolik kan
basinci élgimine gdére KARRIF-BD toplam puani anlaml diizeyde
farkllk gdstermektedir [Df(3) -8,791, P < 0,05]. Katilimailarin
bel 6lcimu kadinlarda ve erkeklerde beden kitle indeksi, diyastolik
kan basinci, kan sekeri tokluk 6lcimu ve diyabetli bireyde kan
sekeri tokluk 6l¢mu agisindan gruplar arasinda istatistiksel olarak
anlaml bir fark saptanmadi (P > 0,05) (Tablo 5).

Tartisma

Calsmanin KVH risk faktorlerine yonelik bilgi dizeyinin bagimsiz
degiskenlere yonelik tanimlayici ézellikleri incelendigi birincil veri
setinden elde edilen bulgularina goére katiumcilarin neredeyse
yansinin bir veya daha fazla kronik hastalg oldugu ve KVH
yayginigininilk sirada yer aldigi gorildd. Ulkemizdeki 8l(im nedenleri
arasinda KVH'lere atfedilen élimler ilk sirada yer almaktadir.2 Bu
nedenle KVH risk faktorlerine odaklanmak gerekmektedir. Bulgular
incelendiginde (Tablo 1) ise katiimailann blytk bir kisminin saglikl
yasam tarzi Onerilerinden uzak bir yasam strdigd soylenebilir.
Katiimailarin yaklasik yanisi ginde 5 gramdan fazla tuz kullandigini
beyan etti. GUnlUk dnerilen tuz tlketiminin 5 gramin altinda olmasi
onerilmesine ragmen galismamizla benzer sekilde kiresel olarak
yetiskinlerin glinde ortalama 10 gram tuz tlkettigi bilinmektedir.™
Katiimcilarin neredeyse vyarisi haftada en az 150 dakika orta
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Tablo 4. Katiimailarin saglik hizmeti kullanimina gore Kardiyovaskiiler Hastaliklar Risk Faktorleri Bilgi Diizeyi Olcegi puan dagiimi

(n =120)

Saguk hizmeti kullanimi n Sira ortalamasi Sira toplami u 4 P

Saglik hizmeti kullanim nedeni 1397,00 -0,066 0,948
Koruyucu saglik hizmetleri 32 60,84 1947,00
Tedavi ve rehabilite edici saglik hizmetleri 88 60,38 5313,00

Aile hekimine gitme nedeni 457,00 -1,305 0,192
Muayene 109 61,81 6737,00
Saglik kontrold 11 47,55 523,00

Meme kanseri taramasi 639,00 -0,745 0,457
Evet 33 40,64 1341,00
Hayir 76 36,86 1585,00

Rahim agzi kanseri taramasi 624,00 -1,006 0,314
Evet 40 40,92 1639,00
Hayir 36 35,83 1290,00

Kalin bagirsak kanseri taramasi 283,00 -3,215 0,001
Evet 12 90,92 1091,00
Hayir 108 57,12 6169,00

U, Mann-Whitney U testi; KARRIF-BD, Kardiyovaskuler Hastaliklar Risk Faktérleri Bilgi Diizeyi.

yogunlukta fiziksel aktivite hedefinin altinda kaldiklarini bildirdi.
Dunyada ise yetiskinlerin %31'inin bu hedefin altinda kaldigi
gortlmektedir.™® Bunun yani sira katiumcilarin genellikle tedavi
edici hizmetleri tercih ettikleri ve koruyucu saglk davranislarindan
olan kanser taramalarina katitm oranlarinin da distk oldugu
gorulmektedir. Turkiye'de koruyucu saglk hizmeti kullaniminin
2019 yilindan itibaren bir disis gosterdigi bilinmektedir.’* Bu
durum KVH risk faktorlerinin erken tespitini geciktirebileceginden
Ozellikle birinci basamak saglk hizmetlerine toplum katiimini
artincl faaliyetler planlanmalidir. Taramada KVH risk faktorlerinden
olan obezite yayginligi incelendigine ise katiumcilarin neredeyse
yarisinin beden kitle indeksi degerlerine gére obez oldugu saptandi.
Tlrkiye'de 15 yas Ustd her bes bireyden birinin obez oldugu ve
her iki cinsiyetin de yarisindan fazlasinin obez Oncesi ya da obez
oldugu bilinmektedir2 Literatlr incelendiginde beden kitle
indeksinden bagimsiz olarak bel cevresi Olgimine dayali olarak
belirlenen abdominal obezitenin KVH risk etmenlerinden oldugu
vurgulanmaktadir.” Bizim galismamizda bel gevresi 6lciimlerinde
ise kadinlarin yanisinin, erkeklerin ise neredeyse Ugte birinin yuksek
risk sininnda oldugu gorGldd. Tum bu veriler bélgede KVH risk
faktorlerinin yayginligini ortaya koymaktadir. Topluma yonelik KVH
risk faktorlerini onleyici girisimlerin planlanmasi gerekmektedir.

Katiimcilarin KARRIF-BD 6lcek puan ortalamasi 20,00 * 3,0 olarak
saptandiindankatiimcilarinkardiyovaskUlerhastalikriskfaktorlerine
iliskin bilgi duzeyinin iyi dizeyde oldugu distnUlmektedir. KVH
risk faktorleri bilgi dlzeyi literatlrde yetiskinlerle yUritllen diger
calismalarla benzerlik gdstermektedir.’®"® Taranan toplumda
KVH risk faktdrlerinin azimsanamayacak yayginugina ragmen
katitmcilanin KVH risk faktorlerine yonelik bilgi dizeyinin iyi
dizeyde oldugu gorlldt. Calsmalar KVH risk faktorlerine iliskin
bilgi dlizeyleri iyi olsa da risk faktorlerini onlemeye iliskin davranis
degisikliginde sorun yasadiklanini vurgulamaktadir.”® Bu durum
bilginin davranis degisikligi igin gerekli oldugunu fakat tek basina
yeterli olmadigini gdstermektedir.2
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Calismanin KVH risk faktorlerine yonelik bilgi diizeyinin bagimsiz
degiskenlerle iliskisinin incelendigi ikincil veri setinden elde
edilen bulgulara gore; bireylerin KVH risk faktorlerine yénelik
bilgi dlzeyleri ile sosyodemografik 6zellikleri arasindaki iliskiye
bakildiginda cinsiyet (P = 0,236), yas (P = 0,059), medeni
durum (P = 0,303), 6grenim duizeyi (P = 0,557), meslek (P =
0.214), algilanan gelir diizeyi (P = 0,402) ve uzun slre yasanan
yer (P = 0,096) arasinda anlamU bir iliski bulunamadi. Avrupa
Klinik Uygulamada Kardiyovaskller Hastalklardan Korunma
Kilavuzu'nda erkeklerin KVH agisindan daha riskli grup oldugu
belirtilmektedir.?' Son yillarda ise literatdr bilgileri KVH riskine
her iki cinsiyet grubunun da benzer sekilde maruz kaldiklarni
bildirmektedir.?? Fakat bizim calismamizda cinsiyete gore KVH
bilgi diizeyi arasinda herhangi bir anlaml fark saptanmadi (P =
0.236). Akgul Gindogdu ve ark.? tarafindan yapilan calismada
erkeklerin KARRIF-BD puan ortalamasi daha ytksek bulunmustur
fakat diger calismalar incelendiginde, istatistiksel olarak anlamU
olmamakla birlikte, kadinlarin bilgi puanlarinin daha yuksek
oldugu gorllmuistdr.®224 Calismamizda KVH risk faktorlerine
yonelik bilgi dlzeyi ile yas arasinda herhangi bir iliski bulunamadi
(P = 0,059). Literatlirde bu konuya iliskin farkli sonuclarin
oldugu gozlemlendi. Topuz ve Bozdemir ile Ugar ve Arslan’in
yaptiklan galismalarda yas arttikga bilgi dizeyinde artis oldugu,
Zengin ve Barutcu'nun calismasinda yas arttikca bilgi dizeyinin
azaldigi raporlanmistir. Pozitif yéndeki iliskinin bireylerin yasla
birlikte bilgi birikimlerinin artmasiyla, negatif yondeki iliskinin
ise yasla birlikte bilissel streglerdeki kayiplarla iliskili olabilecegi
savunulmustur.’®1%25 Calismamizin bulgulan ise yas ile KVH risk
faktorlerine yonelik bilgi dlzeyi arasindaki iliskinin her zaman
dogrusal olamayabilecegini ortaya koymaktadir. Calismalar bireyin
egitim seviyesi arttikca KVH risk faktorlerine yonelik bilgi dizeyinin
de arttigini s0ylemektedir.’®'7-?> Buna ragmen bizim ¢alismamizda
anlamu bir iliski bulunamadi (P = 0,557). Bireylerin bilgi diizeyleri
sadece egitim seviyeleri ile degil, ayni zamanda saglik sorunlarina
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Tablo 5. Katiimcilarin biyofizyolojik élciimlere gére Kardiyovaskiiler Hastaliklar Risk Faktorleri Bilgi Diizeyi Olgegi puan dagitimi (n = 120)

Biyofizyolojik 6lcimler n Sira ortalamasi Sira toplami U/KW Z/df )
Bel cevresi 6lctim
Kadin 3,096 2 0.213°
Normal 22 38,80
Risk uyari siniri 15 46,83
Yiksek risk 39 35,13
Erkek 0,162 2 0,9222
Normal 21 21.69
Risk uyari siniri 9 23.17
Yiksek risk 14 23,29
Beden kitle indeksi 4,493 3 0,213°
Zayif 5 30,90
Normal 25 64,04
Fazla kilolu 41 58.27
Obez 49 63,58
Kan basinci 6lgimi — sistolik* 8,791 3 0,032°
Normal 61 59.88
Artmis kan basinci 46 60,77
Evre | HT 9 81.33
Evre Il HT 20,00
Evre lIl HT
Kan basinci 6lgimi — diyastolik 2,573 3 0,462°
Normal 66 62,49
Artmis kan basinci 36 55,60
Evre | HT 14 68,39
Evre Il HT 4 4413
Evre Il HT 0
Kan sekeri 6lcimu — tokluk 128,00 -0,880 0,379°
Normal 67 3591 2406,00
Yiksek 5 44,40 222,00
Diyabetli bireylerde kan sekeri 6lgimU — tokluk 13,50 -1.561 0,119°
Normal 14 8,46 118,50
Yiksek 4 13.13 52,50

Aclik kan sekeri 8lcimu ve diyabetli bireylerde aclik kan sekeri 8lcimu, hiicrelerdeki dlisik frekanslar nedeniyle analiz edilememistir. U, Mann-Whitney U
testi; KW, Kruskal-Wallis testi; df, Serbestlik derecesi; HT, Hipertansiyon; KARRIF-BD, Kardiyovaskuler Hastaliklar Risk Faktorleri Bilgi Dlizeyi; a, Kruskal-Wallis
testi kullanilarak elde edilen p degeri; b, Mann-Whitney U testi kullanilarak elde edilen p degeri.*Sistolik kan basinci lcimGnde KARRIF-BD toplam 8lgek
puanindaki farkin normal-Evre Il HT ve artmis kan basinci-Evre Il HT gruplarn arasindaki farkliiklardan kaynaklandigi saptanmustir.

karsi duyarliliklar ile de iliskilidir. Ayni zamanda bireylerin egitim
seviyeleri yUksek olmasina ragmen KVH risk faktorlerine yonelik
sahip oldugu bilgiler eksik ya da yanls olabilir. TUm bu durumlar
egitim seviyesi ile bilgi dUzeyi arasindaki iliskiyi karistirabilir.

KARRIF-BD ile sagluk davranislar arasindaki iliskiye istatistiksel
olarak bakildiginda kronik hastallk durumu (P = 0,959),
sigara kullamimi (P = 0,502), alkol kullanimi (P = 0,923), tuz
tlketimi (P = 0,412), meyve tUketimi (P = 0,887), stresli
hissetme durumu (P = 0,574) ve fiziksel aktivite (P = 0,772)
arasinda anlamli bir iliski bulunamadi. Genellikle bilgi dizeyinin
artmasinin sagukli yasam bigimi davranislarini tesvik etmesi

beklenebilir. Calsmamizla benzer sekilde Karatay ve ark.?
tarafindan yapilan calismada egzersiz, sigara ve alkol kullanimi
arasinda anlaml bir fark saptanmadi. Yilmaz ve Boylu'nun®*
galismasinda bazi saglik davranislar ve biyofizyolojik 6lgimlerin
KARRIF-BD arasinda herhangi bir iliski olmadigi saptanmistir.
Bu durum saglik davranislarinin bilginin yani sira bireyin icinde
bulundugu ekonomik durum, sosyal cevre, kultlr, kisinin stres
dizeyi gibi faktérlerden de etkilendigini gostermektedir. Ayrica
Saglik inang Modeli'ne gore saglikli yasam bigimi davranislarinin
gelistirilmesinde bireyin hastalikla ilgili duyarlilik, ciddiyet, yarar
ve engel algisina, motivasyonuna ve 0z yeterliligine de bagl
oldugunu vurgulamaktadir.®
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KARRIF-BD ile saglk hizmeti kullanimi arasindaki iliskiye
istatistiksel olarak bakildiginda saglk hizmeti kullanim
nedeni (P = 0,948), aile hekimine gitme nedeni (P = 0,192),
meme kanseri taramasi (P = 0,457) ve rahim agz kanseri
(P = 0,314) arasinda anlaml bir iliski bulunamamisken kalin
bagirsak kanseri taramasi (P = 0,001) arasinda istatistiksel
dlzeyde anlaml bir iliski bulunmustur. Saglk hizmeti
kullanim nedeni (P = 0,948) ve aile hekimine gitme nedeni
(P = 0,192) arasinda iliski bulunamamasi bireylerin bilgiye
erisimde internet, televizyon gibi farkl kaynaklardan
yararlanmalarindan kaynaklanabilir. Kaln bagirsak kanseri
taramas! yaptiranlann KVH risk faktérlerine yonelik bilgi
dlzeyinin daha yuksek olmasi son yillarda kaln badgirsak
taramasinin yaygin sekilde tesvik edilmesi ile iliskilendirilebilir.
Bireylere bu taramalarda kalin bagirsak kanseri hakkinda
saglikli yasam tarzi mesajlarinin verilmesi ile KVH'lerin ortak
risk faktorlerine (sigara, sedanter yasam, dengeli beslenme
gibi) yonelik bilgi dtizeyleri artmis olabilir.

KARRIF-BD ile biyofizyolojik o&lcimler arasindaki iliskiye
istatistiksel olarak bakildiginda kadinlarin bel gevresi dlgimu (P
=0,213), erkeklerin bel cevresi 6lgimu (P = 0,922), beden kitle
indeksi (P = 0,213), diyastolik kan basinci (P = 0,462), tokluk
kan sekeri (P = 0,379), diyabetli bireyler icin tokluk kan sekeri
(P = 0,119) arasinda anlamul bir iliski bulunamamisken sistolik
kan basinci (P = 0,032) arasinda istatistiksel diizeyde anlaml
bir iliski bulunmustur. Bu calisma literattrdeki bazi g¢alismalar
ile paralel sekilde bireylerin beden kitle indeksi dederleri ile
KVH risk faktorlerine yonelik bilgi dlzeyi arasinda anlaml bir
iliski bulamamistir.’2? Buna ragmen baska ¢alismalarda beden
kitle indeksi arttikca bilgi dlzeyinin arttidr bildirilmistir.’s®
Benzer sekilde Onceki calsmalar kronik hastaligi olanlarin
KVH risk faktorlerine yonelik bilgi dUzeylerinin daha ylksek
oldugunu gdstermesine ragmen bu ¢alismada anlamU bir iligki
bulunamamistir.’®'® Bu durumun obez ya da kronik hastalik
sahibi bireylerin kendilerini daha fazla risk altinda gérmelerinden
kaynaklanabilecedi savunulmustur.’'® Bu durum beden kitle
indeksi ile bilgi dizeyi arasindaki iliskinin karmasik olabilecegini
ve bu konuda genis calismalar planlanmasini gerektirmektedir.
KVH ile bel cevresi, kan basinci ve kan sekeri 6lcUmleri ile ilgili
bilgiler mevcut iken KVH risk faktorleri bilgi dlzeyi arasinda
calismalar siniridir. Bu da galismamizin karsilastinilabilirligini
sinirlandirmaktadir. Calismamizda KVH risk faktorlerine yonelik
bilgi dlzeyi ile sistolik kan basinci arasinda istatistiksel olarak
anlamu bir iliski tespit edildi (P = 0,032). Bu durum saglik
kurumlarinda sistolik kan basinci ylksek olan bireylerin KVH
riski acisindan daha fazla risk altinda gorllip bu konuda
bilgilendirilmis olabilecegini distindlrmektedir.

Arastirmanin Sinirliliklan

Arastirmanin toplumdaki risk gruplarina ulasmada 6nemli bir
yol olarak toplum icinde yasayan gruplarla gergeklestirilmesi ve
biyofizyolojik dlciimlerin 6z bildirime ya da kayitli verilere dayali
degil yuz yuze gerceklestirilmis olmasi calismanin glcld yanidir.
Bu galismada hedeflenen evrene ulasilamadigindan ve galisma
grubu rastgele yontemlerle secilemediginden sonuglar evrene
genellenemez. Ayrica calsmanin yUritildigld merkezlerde
bireylerin ¢ogunun kadin olmasi nedeniyle tim verilerin
kullanilamamis olmasi da calismanin kisitiliklarindandir.
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Sonug

Bu calismada yetiskinlerin KVH risk faktorleri bilgi dizeyinin iyi
dizeyde olmasina ragmen riskli saglk davranisi yayginlginin
istenenden  ylksek  oldugu  gorUlmektedir.  Bireylerde
obezitenin yaygin olmasi da KVH riskleri agisindan calismanin
o6nemli sonuclarindandir. Ayrica bireylerin  koruyucu saglk
hizmetlerine kiyasla tedavi edici saglk hizmetlerini daha sik
kullandigr saptandi. Calismada KVH risk faktorlerine yonelik
bilgi dizeyinin sosyodemografik 6zellikler, saglk davranislar ve
sagluk hizmeti kullanimina gére farkllagsmamasi toplumda risk
faktorlerinin bilindigini fakat bilginin davranisa dontsmedigini
distndurmektedir. Yetiskinlerde saglkli yasam bigimi davranislarini
tesvik etmek ve sagligi korumak icin kisisellestirilmis motive edici
ve harekete gecirici girisimlerin planlanmasi énerilmektedir.
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Determination of Physical Activity Levels in Patients with Implanted

Cardiac Devices During the COVID-19 Pandemic

COVID-19 Pandemisi Sirasinda Kardiyak Cihaz implante Edilmis Hastalarin

Fiziksel Aktivite DUzeylerinin Belirlenmesi

ABSTRACT

Objective: During the COVID-19 pandemic, social isolation and worldwide calls to stay at
home may have limited physical activity among patients with implanted cardiac devices. This
study aimed to determine the physical activity levels of patients with implanted cardiac devices
during the COVID-19 pandemic.

Method: This study had a descriptive design. Data were obtained from the accelerometer
records of 77 patients followed up at a university hospital.

Results: A significant difference was found between the mean physical activity durations of
the patients before and during the COVID-19 pandemic (2.90 £ 1.25 vs 2.68 = 1.37 hours/
day, respectively; P = 0.007). A greater decrease in physical activity was observed among older
patients, male patients, patients who reported receiving an implantable cardiac device shock,
and those with implantable cardiac devices.

Conclusion: Interventions should be planned to ensure continuity of home follow-up,
especially in situations in which physical activity is limited by various factors, such as pandemic
conditions. Interventions should also be planned to increase physical activity levels in patients
with implantable cardiac devices. Encouraging patients with implantable cardiac devices to
engage in physical activity through remote monitoring systems may be beneficial.

Keywords: Cardiac diseases, COVID-19, implantable cardiac devices, nursing, physical activity

OzET

Amac: COVID-19 pandemisi sirasinda sosyal izolasyon ve dinya genelindeki evde kalma
cagnilan, implante edilebilir kardiyak cihazi olan hastalarda fiziksel aktivitenin kisitlanmasina
neden olmus olabilir. Bu galismanin amaci, COVID-19 pandemisi sirasinda kardiyak cihaz
implante edilmis hastalarin fiziksel aktivite dlzeylerini belirlemektir.

Yontem: Bu calsma tanimlayici tiptedir. Veriler, bir Universite hastanesinde takip edilen 77
hastanin ivmedlcer kayrtlarindan elde edilmistir.

Bulgular: Hastalarin COVID-19 pandemisi 6ncesi ve sirasindaki ortalama fiziksel aktivite
streleri arasinda anlaml bir fark saptanmustir (sirasiyla 2,90 * 1,25 ve 2,68 + 1,37 saat/gln;
P = 0,007). Yasli hastalarda, erkek hastalarda, implante edilebilir kardiyak cihaz soku aldigini
bildiren hastalarda ve implante edilebilir kardiyak cihazi olanlarda fiziksel aktivitede daha fazla
azalma gorulmustdr.

Sonuc: Ozellikle pandemi kosullar gibi fiziksel aktivitenin cesitli faktorlerle kisitlandigi
durumlarda, hastalarin evde takiplerinin strekliligini saglamak igin girigimler planlanmaldir.
Implante edilebilir kardiyak cihazi olan hastalarin fiziksel aktivite diizeylerini artirmaya yOnelik
girisimler de planlanmaldir. Implante edilebilir kardiyak cihazi olan hastalarin uzaktan izlem
sistemleri araciliiyla aktivitelere tesvik edilmesi yararli olabilir.

Anahtar Kelimeler: Kalp hastaliklar, COVID-19, implante edilebilir kardiyak cihazlar, hemsirelik,
fiziksel aktivite
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patients. In patients with implantable cardiac devices, regular
physical activity has been found to improve vascular endothelial
dysfunction by reducing oxidative stress, particularly in those with
a sedentary lifestyle.” Physical activity has also been reported
to provide potential protective effects against arrhythmic risk
through autonomic nervous system balance, metabolic changes,
and increased coronary vascular density and flow.?3 Guideline
recommendations regarding physical activity for patients with
intracardiac defibrillators state that patients may be reluctant
to engage in physical activity because of the fear of receiving a
shock. However, they emphasize that physical activity should be
encouraged because of its positive mental and physical effects
on patients.*

During the coronavirus disease 2019 (COVID-19) pandemic,
lockdown measures imposed restrictions on physical and social
contact and activity. These measures reduced opportunities for
physical activity, whether outdoors or in gyms, and likely affected
routine daily activities while increasing physical inactivity.®

In the literature, limited studies have precisely measured
reductions in physical activity among cardiac patients during
the COVID-19 pandemic. In particular, little is known about the
physical function of patients with implanted cardiac devices,
and physical activity in these patients is often overlooked. The
aim of this study was to determine the physical activity levels
of patients with implanted cardiac devices during the COVID-19
pandemic.

Methods

Study Design

This descriptive study was conducted in the cardiology
department of a university hospital. The study was designed as a
retrospective chart review and involved the evaluation of patients
with ICD/cardiac resynchronization therapy (CRT) devices. Data
were obtained from the accelerometer records of 77 patients
from January 15, 2020, through February 15, 2021.

The records of wheelchair-bound patients, patients with
amputations, patients with serious orthopedic problems, and
patients with movement restrictions due to stroke or other
neurological diseases were not included in this review.

Data Collection

A descriptive information form and accelerometers built
into the cardiac devices were used to collect the necessary
data for the study. Activity reports recorded by the built-in
accelerometers of the cardiac devices were used to determine
the physical activity levels of the patients. In ICD and CRT
devices, patient activity is measured using an integrated
circuit accelerometer built into the pulse generator, which
can also be used for rate-sensitive pacing in patients. The
accelerometer detects both the frequency and amplitude
of patient movement and converts them into a proportional
electrical signal that is updated every minute. The cardiac
indicator feature allows 14-month patient data to be recorded
retrospectively.®

The researchers collected data on the physical activity levels of the
patients over a 14-month period by conducting two evaluations
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MAIN POINTS
= Crisis situations, such as pandemics, significantly affect patients’
physical activity.

= Age and device type affect physical activity.

= During processes such as pandemics, it is important to monitor
physical activity while considering patients' different demographic
and medical characteristics.

each month, at the beginning and in the middle of the month.
Patient activity was determined by measuring an electronic copy
of the cardiac compass device interrogation report with a ruler.
In Tlrkiye, the first COVID-19 case was reported on March 11,
2020, and lockdown measures were gradually introduced as of
March 16. Therefore, physical activity levels before March 15,
2020 (January 15-March 15, 2020), and after this date (March
16-May 15, 2020) were examined to evaluate the impact of the
COVID-19 pandemic. Three researchers independently measured
the physical activity levels of 19 patients to assess inter-rater
agreement.

Data Analysis

SPSS software, version 22.0 (IBM Corp., Armonk, NY, USA),
was used to analyze the data obtained from the study. The
descriptive characteristics of the patients included in the study
were presented as numbers, percentages, means, and standard
deviations. The effect of the COVID-19 pandemic was evaluated
using the dependent t-test and Wilcoxon test, and the effects
of sociodemographic and clinical characteristics were evaluated
using the Mann-Whitney U test in independent groups.
Agreement among the measurements of the three researchers
was examined using the intraclass correlation coefficient (0.993;
confidence interval: 0.992-0.995) and Pearson correlation
coefficient (r=0.982, r = 0.983, and r = 0.975 for researchers 1,
2, and 3, respectively).

Ethical Considerations

Written permission was obtained from the institution where
the study was conducted, and ethical approval was received
from Dokuz Eylil University Non-Interventional Research Ethics
Committee (Approval Number: 2021/10-04, Date: 29.03.2021).
In addition, permission was obtained from the Ministry of Health.
Informed consent was obtained from the patients who agreed to
participate in the study.

Results

Most patients included in the study were male (75.3%), and the
mean age was 56.68 * 13.79 years. Of the patients, 13% had
received an ICD shock, once in 60% of these patients. The device
implantation duration was 31.39 * 19.96 months.

The mean physical activity duration of the patients over 1 year
was 2.95 £ 1.38 hours/day (range, 0.57-6.36 hours/day). A
significant difference was found between the mean physical
activity durations of the patients before and during the COVID-
19 pandemic (mean: 2.90 * 1.25 vs 2.68 = 1.37 hours/day; P =
0.007). Physical activity decreased among the patients during
the COVID-19 pandemic (Figure 1).
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Figure 1. Mean physical activity of the patients before and

during COVID-19.

Figure 2. Mean physical activity of the patients during the

COVID-19 pandemic and the same period in the previous year.

The patients had a significant decrease in daily physical activity
during the COVID-19 pandemic compared with the same period
in the previous year (Figure 2). When physical activity levels were
compared between January-February 2020 (before COVID-19)
and January-February 2021 (during COVID-19), a statistically
significant difference was found in the mean physical activity
durations between January 15, 2020, and January 15, 2021,
and between February 1, 2020, and February 1, 2021 (P <
0.05). However, no statistically significant difference was found
between February 15, 2020, and February 15, 2021 (P > 0.05).

Table 1 shows the impact of lockdown on physical activity
according to patient and clinical characteristics.

Discussion

Physical inactivity worsens prognosis and increases mortality
in patients using implantable cardiac devices. In this study, we
investigated the effect of the COVID-19 pandemic on physical
activity in individuals using implantable cardiac devices due
to cardiovascular disease and found that their physical activity
decreased during the COVID-19 pandemic. The decrease in
physical activity coincided with the announcement of social
distancing recommendations and the implementation of
lockdown measures in our country. In TUrkiye, social distancing
measures were gradually implemented toward the end of
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March 2020, with public events being restricted and weekend
curfews imposed in many cities at the beginning of April. During
this period, the uncertainties experienced by patients and the
lockdown measures affected their physical activity levels. Studies
have reported decreased physical activity among patients during
the COVID-19 pandemic.?’-"7 Considering the positive effect of
physical activity on the lives of patients with cardiac problems,
the results of this study are notable in demonstrating the negative
effects of the pandemic on these patients. Physical inactivity
may lead to deconditioning and decreased exercise tolerance
in this patient population. A study conducted with patients
with CRT devices found that a decrease of more than 40% in
device-measured physical activity was a short-term predictor
of mortality, heart failure, and ventricular tachyarrhythmia.®
Therefore, it is important to plan effective interventions to
improve daily physical activity in this population.

Although the decrease in physical activity affected both age
groups in our study, it was greater in the younger age group. The
low physical activity levels of older patients can be explained
by their generally lower physical activity, the implementation of
isolation measures, and fear of becoming infected. In a study
by Kramer et al.’ covering a period of 30 to 60 days after ICD
implantation in the pre-pandemic period, physical activity was
found to be lower in older patients. Malanchini et al.” reported
that physical activity levels decreased independently of age
during the pandemic period. Brown et al.?® found that 20%
of older patients did not engage in any physical activity during
the pandemic period and that 42% had increased movement
problems compared with the pre-pandemic period. The decrease
in physical activity among older patients may be due to the
continuation of isolation measures in our country, especially for
those aged over 65 years at the time of the study. Considering
the effect of physical activity on the functional independence
of patients, it is very important that they continue exercising,
with national permissions and protective measures, during
periods when certain curfews are implemented, such as during
pandemics.

Although no difference was found in physical activity between
the pre-lockdown and lockdown periods according to gender,
there was a significant decrease in men during the lockdown
period compared with the pre-lockdown period. Similarly,
Malanchini et al." and Mascioli et al.’? found that the decrease
in physical activity during the COVID-19 pandemic was greater
in male patients. In a study by Taylor et al.,' physical activity was
lower in women, but the difference was not significant. Al-Fagih
et al.” stated that there was no gender-related difference in
physical activity. In our study, the lack of a difference in physical
activity levels among women before and during the lockdown
period may be due to women being generally less active and
their lower representation in the sample.

The mean physical activity duration was significantly lower
among patients who reported receiving an ICD shock both before
and during the lockdown periods. In a study conducted by Sears
et al.?" during the pre-pandemic period, the physical activity of
patients decreased by 27 minutes per day after receiving an ICD
shock compared with the pre-shock period, and this decrease
was significant. Avoidance of physical activity because of fear of
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Table 1. Mean physical activity according to patient characteristics
(hours/day)

Patient Pre-lockdown During P

characteristics (January 15- lockdown

(n) March 15, (March 16-May

2020), 15, 2020),
X£SD X*SD

Age, years
<65 (54) 3.10+1.23 2.85+1.33 0.011
>65 (23) 243 +£1.20 227 £1.41 0.168
p-value 0.025 0.045

Gender
Female (19) 291+1.38 2.80+1.19 0.687
Male (58) 2.89 +1.22 2.64 +1.44 0.009
p-value 0.845 0.531

ICD shock
Yes (10) 1.93+0.83 1.69 £ 0.74 0.610
No (67) 3.05+1.24 2.82+1.39 0.013
p-value 0.005 0.009

Cardiac device
ICD (54) 299 +1.19 2.69 +£1.21 0.004
CRT (23) 2.70 £ 1.39 2.63+1.72 0.366
p-value 0.219 0.410

p-values were obtained using the t-test, Wilcoxon test, or Mann-
Whitney U test. Bold values indicate statistical significance. SD, Standard
deviation; ICD, Implantable cardioverter-defibrillator; CRT, Cardiac
resynchronization therapy.

receiving an ICD shock is among the most common problems
reported in this population. Patients fear that physical activity will
cause the ICD device to deliver a shock.#?2 Among our patients
who had not received a shock, the further decrease in physical
activity during the pandemic may be related to reduced access
to healthcare services due to lockdown and isolation measures,
patients' inability to obtain sufficient information from healthcare
professionals, and the lack of systems through which they could
receive consultation. This result indicates the need to establish
systems that can provide consultation to patients during periods
when they are advised to stay at home. In our study, despite the
decrease in physical activity duration during the lockdown period
among patients who had received a shock, the difference was
not significant compared with the pre-lockdown period, which
may be due to the small number of patients in our study.

In this study, when physical activity was examined according
to device type, the physical activity level of patients with
ICDs was found to have significantly decreased during the
lockdown period. In contrast, previous studies suggested
that physical activity levels were not related to the type of
implanted device. 14

Limitations

This study has some limitations. We did not have data on other
factors that could affect patients’ activity levels or whether they
had a history of COVID-19 infection.
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Conclusion

Physical activity is also an important therapeutic intervention in
patients with implanted cardiac devices. The findings of this study
are important for planning interventions to increase home-based
physical activity levels in these patients. Telemonitoring can allow
changes to be monitored during the pandemic and may motivate
patients to engage in physical activity. Remote cardiac rehabilitation
programs specifically designed to guide physical exercise at home
can also be implemented. Further follow-up is needed to determine
whether this change in physical activity levels persists, whether
patients adapt to staying active in other ways, or whether they
return to their previous activity levels in the long term.
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Hipertansiyonun Ailesel Etkisi: Risk Altindaki Bireylerin Kendilerini

Koruma Tutumlan

Familial Impact of Hypertension: Self-Protection Attitudes of Individuals at Risk

OzET

Amac: Bu arastirma, birinci derece yakinlarinda hipertansiyon olan bireylerin kendilerini koruma
tutumlarini degerlendirmek amaciyla yapildi.

Yontem: Tanimlayici ve kesitsel tipteki bu arastirma, 11 Haziran 2024-11 Eylil 2024 tarihleri
arasinda sosyal medya araciligiyla kartopu rnekleme yéntemi kullanilarak yapildi. Arastirmanin
verileri "Kisisel Bilgi Formu" ve "Hipertansiyondan Korunma Tutumlan Olgedi (HKTO)" kullanilarak
topland.

Bulgular: Arastirmaya katilan 161 bireyin 99'unun (%61,5) kadin, 94'Unln (%58,4) Gniversite
mezunu oldugu ve gelirinin giderine denk oldugu, 114'Gnin (%70,8) hi¢ sigara icmedigi,
96'sinin (%59,6) anne/babasinda hipertansiyon oldugu belirlendi. Kadin bireylerin, egitim
duzeyi ylUksek olanlarin, yakinina hipertansiyon tanisi 6 aydan daha kisa stire 6nce konulanlar
ile 7 ay-5 yil 6nce konulanlarin, hipertansiyon tanisi igin kan basinci degerini dogru bilenlerin,
yakinlarinda hipertansiyona bagli kardiyovaskller komplikasyon gelisenlerin ve anne ya da
babasinda hipertansiyon olanlarin HKTO puan ortalamalan daha ylksek bulundu ve bu fark
istatistiksel olarak anlamUyd: (P < 0,05).

Sonug: Birinci derece yakinlarinda hipertansiyon olan bireylerin kendilerini hipertansiyondan
koruma tutumlarinin iyi dizeyde oldugu belirlendi.

Anahtar Kelimeler: Aile, hipertansiyon, korunma, risk faktorleri, tutum

ABSTRACT

Objective: This study was conducted to evaluate the self-protective attitudes of individuals
with first-degree relatives diagnosed with hypertension.

Method: This descriptive and cross-sectional study was conducted between June 11 and
September 11, 2024, using the snowball sampling method via social media. Data were
collected using the "Personal Information Form" and the "Attitudes Scale Toward Prevention
of Hypertension (ASPH)."

Results: Of the 161 individuals who participated in the study, 99 (61.5%) were female, 94
(58.4%) were university graduates and had an income equal to their expenses, 114 (70.8%) had
never smoked, and 96 (59.6%) had a mother or father with hypertension. ASPH mean scores
were higher among women, individuals with higher education levels, those whose relatives had
been diagnosed with hypertension less than 6 months ago or 7 months to 5 years ago, those
who correctly knew the blood pressure value used for the diagnosis of hypertension, those whose
relatives had experienced cardiovascular complications due to hypertension, and those whose
mother or father had hypertension; these differences were statistically significant (P < 0.05).

Conclusion: Individuals with first-degree relatives diagnosed with hypertension were found to
have good attitudes toward protecting themselves from hypertension.

Keywords: Family, hypertension, prevention, risk factors, attitude

Giris

KLINIK CALISMA
ORIGINAL ARTICLE

Nilay Bektas Akpinar’

Ulviye Ozcan Yiice?

" Department of Nursing, Ankara Medipol
University, Faculty of Health Sciences,
Ankara, Tirkiye

2 Department of Nursing, Osmaniye Korkut
Ata University, Faculty of Health Sciences,
Osmaniye, Turkiye

Corresponding author:
Nilay Bektas Akpinar
P4 nilaybektas88@gmail.com

Received: September 26, 2024
Accepted: June 01, 2026

Cite this article as: Bektag Akpinar N,
Ozcan Ydce U. Familial Impact of
Hypertension: Self-Protection Attitudes
of Individuals at Risk. TurkJ Cardiovasc
Nurs. 2026;17(43):93-98.

DOI: 10.5543/khd.2026.83435

Hipertansiyon (HT), en sik gérilen kronik hastaliklardan biridir ve kiresel olarak 6nemli ve
ciddi bir halk sagligi sorunudur.’? Diinya Saglik Orgiitli (DSO), dlinyada HT'si olan yetiskin
bireylerin sayisinin 1980 yiinda 600 milyon iken 2008 yiinda 1 milyara, 2023 yilinda ise
1,28 milyara ulastigini bildirmistir. Yasl nGfus oraninin artmasi, ézellikle az gelirli Glkelerdeki
prevalansin ylkselmesi, hipertansiyon farkindaliginin istenen dlzeyde olmamasi bu
oranlarin artmasini saglamistir.2 Ulkemizdeki prevalansi ise %30 diizeyindedir.?
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HT icin degistirilebilir ve degistirilemez risk faktorleri vardir.>
Fiziksel aktivite, diyet, beden kitle indeksi gibi faktorler
degistirilebilir; aile 6yklsl, yas ve cinsiyet degistirilemez risk
faktorleridir.3> Hipertansif aile 6ykUst ise HT igin hem risk
faktord hem de bir 6ngdriduir.* Hipertansiyonun genetik iliskili
oldugu, soy agaci gcalismalarinda bu oranin yaklasik %25 iken
ikiz bireylerde %65'e kadar degistigi de bulunmustur.*¢® Birinci
derece yakinlarinda HT olanlarin olmayanlara gére iki kat risk
altinda oldugu, kardiyak degisikliklerin olabilecegi yapilan
calismalarda gosterilmistir.#¢° Artmis renal proksimal sodyum geri
emilimi, yUksek kan basincrile iliskili 6zelliklerin aktarilmasi, cesitli
genlerin (rs4695253, rs12509275, rs2351783 vb.) rol oynamasi
hipertansiyon olma yatkinlgini artirabilmektedir.*¢ Takase ve
ark.,'® ylksek genetik risk ve sagliksiz yasam tarzinin HT gelisme
riskini anlamUl dlizeyde artirdigini tespit etmis; bu bulgularin, HT
riskinin degerlendirilmesinde genetik faktorlerin, aile 6ykUstindn
ve yasam tarzi ozelliklerinin birlikte ele alinmasinin énemini
vurgulamistir. Bu nedenle HT tanisina sahip birinci derece yakini
olan bireylerin takip edilmesi, tani konulmadan once yUksek kan
basincina yol acgabilecek risk faktorlerinin arastirilmasi ve saglikl
yasam bigimi davranislarinin égretilmesi erken muddahale icin bir
firsat sunabilir.#61011

Uluslararasi literatlrde, aile 6yklsu olan bireylerde HT riskinin iyi
tanimlanmis olmasina karsin, bu bireylerin HT'den korunmaya
yonelik tutumlarini dogrudan degerlendiren galismalarin sinirl
oldugu gérilmektedir.#6-101213 (llkemizde HT prevalansi ve
genetik risk faktorleri ile iliskisini inceleyen ¢alismalar bulunmakta
olup, HT tanisina sahip bireylerin kendini koruma tutumlarini ele
alan arastirmalar da mevcuttur.’351213-16. Ancak, birinci derece
yakinlarinda HT tanisi bulunan bireylerin HT'den korunmaya
yonelik tutumlanni degerlendiren calismalarin, ulasabildigimiz
kadariyla sinirli oldugu gortlmektedir.’ 178 Bu nedenle Ulkemizde
ailesinde HT oykUst bulunan bireylerin korunma tutumlarini
degerlendiren arastirmalara daha fazla ihtiyag oldugu sdylenebilir.
Bu arastirma, ailesinde birinci derece yakinlarinda HT olan
bireylerin HT'den korunmaya yonelik tutumlarini degerlendirmek
amaciyla gercgeklestirildi.

Gerec ve Yontem

Arastirmanin Tipi
Bu arastirma, tanimlayici ve kesitsel tiptedir.

Evreni ve Orneklemi

Bu arastirmanin verileri 11 Haziran 2024-11 Eyltl 2024 tarihleri
arasinda sosyal medya araciligiyla kartopu 6rnekleme yontemiyle
toplandr. Arastirmada ulasilmasi gereken minimum birey sayisi, alfa:
0,05 beta: 0,95 etki blylkligl (Cohen d): 0,03 alinarak 154 kisi
olarak hesapland, 161 kisi ile bitirildi. Orneklem biyUkligl analizi
G power 3.1.9.4 (Heinrich Heine University DUsseldorf, Germany)
versiyon program kullanilarak belirlendi. Arastirmaya dahil olma
kriterleri; (1) 18 yasindan buylik olmak, (2) ailesinde birinci derece
yakininin (anne-baba, kardes, bliylikanne-blytikbaba) ve esin HT
tanist almis olmast, (3) sosyal medya kullanabilmesi (4) kendisinde
HT tanisinin olmamasi seklinde belirlendi.

Arastirmada, HT tanisi bulunan bireylerin birinci derece kan
hisimlarinin yani sira ayni hanede yasamalari ve benzer yasam
bicimi davranislarini paylasmalar nedeniyle esler de 6rnekleme
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= Birinci derece yakinlarinda hipertansiyon olan bireylerin
hipertansiyondan korunmaya yénelik tutumlarinin iyi dizeyde
oldugu belirlendi.

= Kadinlarn, egitim dlzeyi ylksek olanlarin ve hipertansiyon tanisi
icin kullanilan kan basinci degerini dogru bilenlerin korunma
tutumlar daha yuksekti.

= Anne veya babasinda hipertansiyon olan bireylerin hipertansiyondan
korunma tutum puanlar daha yuksekti.

= Yakinlarinda hipertansiyona bagli kardiyovaskuiler komplikasyon
gelisen bireylerin kendilerini koruma tutumlar daha glgliydd.

= Ailede hipertansiyon dykisu bulunmasi, bireylerin koruyucu saglik
davranislan ve saglikli yasam bicimi uygulamalar gelistirmesinde
6énemli bir motivasyon kaynad olabilir.

dahil edildi. Literatlrde, eslerin beslenme aliskanliklar, fiziksel
aktivite dlzeyleri ve saglik davranislarinin benzerlik gosterdigi,
ayrica kronik hastaliklarin 6nlenmesi ve yonetiminde es desteginin
onemli oldugu belirlendi.*'?'3 Bu nedenle HT'den korunmaya
yonelik tutumlarin degerlendirilmesinde esler de calismaya alind.

Veri Toplama Formlan

Arastirmanin  verileri  bireylerin  sosyodemografik verilerini
iceren "Kisisel Bilgi Formu" ve HT'den korunma duzeylerini
degerlendirmek igin "Hipertansiyondan Korunma Tutumlari
Olcegi (HKTO)" kullanilarak toplandi.

Kisisel Bilgi Formu

LiteratUr taranarak olusturulan kisisel bilgi formu iki bélimden
olusmaktadir.#¢711 Birinci bolimde arastirmaya katilmayi kabul
eden bireylerin yas, cinsiyet, editim seviyesi gibi demografik
ozellikleri ele alind. ikinci boliimde ise katiimcilarin yakinlarina
iliskin bilgiler (yakininin kim oldugu, kag yildir HT tanisina sahip
oldugu vb.) soruldu. Kisisel bilgi formu toplam 12 sorudan olustu.

Hipertansiyondan Korunma Tutumlari Olcegi (HKTO)

Albayrak ve Sengezer'' tarafindan gelistirilen HKTO, 26 madde
ve 5 alt boyuttan olusmaktadir. Olcek besli likert tipte olup,
puan araligi 26-130'dur. Olcegin alt boyutlar, korunma ve
kontrol, alskanlik ve yasam sekli, beslenme tutumu, ruhsal
durum ve fiziksel aktivite, hastalik ve risk bilgisidir. Olcegin genel
glvenilirlik Cronbach alfa degeri 0,910 olarak bulunmustur.™
Bizim calismamizda 6lgegin toplam Cronbach alfa degeri 0,84
olarak tespit edildi. Alt boyutlara ait Cronbach alfa degerleri ise;
korunma ve kontroligin 0,793, aliskanlik ve yasam sekliicin 0,708,
beslenme tutumu icin 0,70, ruhsal durum ve fiziksel aktivite icin
0,89 ve hastalik ve risk bilgisi igin 0,743 olarak saptandi.

Verilerin Analizi

istatistiksel analizler SPSS v26 (IBM Corp., Armonk, NY, USA)
yaziimi  kullanilarak gergeklestirildi. Degiskenlerin  normal
dagiima uygunlugu gorsel ile Shapiro-Wilk analitik yontemleri
kullanilarak incelendi. Kategorik veriler igin siklk ve ylzde
kullanildi. Normal dagiim gostermeyen bagimsiz dediskenler
icin Mann-Whitney U testi, normal dagiim géstermeyen ikiden
fazla sayida grup ortalamalan arasindaki farki belirlemek igin
Kruskal-Wallis H testi, normal dagiim gdsterenler igin tek yonli
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varyans analizi testi kullanildi. Sonuglar %95 given araliginda,
P degerinin 0,05'in altinda oldugu durumlar igin istatistiksel
anlamU olarak degerlendirildi.

Arastirmanin Etik Yond

Ankara Medipolﬂniversitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu'ndan etik kurul onayi alinmistir (Kabul Numarasi: 88,
Tarih: 10.06.2024). Ayrica sosyal medya Uzerinden gonderilen
linkte, formlar acilmadan 6nce arastirmanin amaci aciklandi.
Kabul eden bireyler arastirma sorularina gecebildi, bdylelikle
bilgilendirilmis onam yazili olarak alindi. Arastirma, 2013 Helsinki
Bildirgesine uygun olarak yGrGtlldd. Ayrica, 6lgegi gelistiren
arastirmacilardan 6lgegin kullanim izni alindi.

Bulgular

Arastirmadaki bireylere ait sosyodemografik ¢zellikler, bireylerin
HT'ye yonelik bilgileri ve HT olan birinci derece yakinlarinin
oOzellikleri Tablo 1'de verildi. Arastirmaya katilan 161 bireyin 99
(%61,5)'unun kadin, 94 (%58,4)'Gnin Universite mezunu ve
geliri giderine denk, 114 (%70,8)'intin hig sigara icmemis, 96
(%59,6)'sinin anne/babasinda HT oldugu belirlendi.

Arastirmadaki bireylerin HT tanisi olan birinci derece yakinlarina
ait sosyodemografik 6zellikleri ile HKTO 6lcedi ve alt boyutlan
arasindaki iliski Tablo 2'de verildi. Kadin bireylerin (p = 0,002), geliri
giderinden fazla olanlarin (P < 0,001), lise ve Universite mezunu
olanlarin (P < 0,001) ve yakininda HT'ye bagli bobrek hastaligi
gelisenlerin (P < 0,001), HKTO beslenme tutumu alt boyutunun
puan ortalamalarinin daha fazla oldugu ve aradaki farkin istatistiksel
olarak anlamli oldugu belirlendi. Lise ve Universite mezunu olanlarin,
yakinlarina HT tanisi 7 ay ile 5 yil arasinda konulanlarin, korunma
ve kontrol, aliskanlik ve yasam sekli, hastalik ve risk bilgisi ve HKTO
toplam puan ortalamalarinin fazla ve istatistiksel olarak anlaml
oldugu belirlendi (P < 0,05). Kronik hastaligi olanlarin ve HT tanisi
igin kan basinci degerini dogru bilenlerin aliskanlik ve yasam sekli,
hastalik ve risk bilgisi ve HKTO toplam puan ortalamalarinin fazla
ve istatistiksel olarak anlaml oldugu belirlendi (P < 0,05). Anne-
babasinda HT olanlarin HKTO toplam puan ortalamalarinin esinde,
blylkanne-blyUkbabasinda HT olanlara gore fazla ve anlaml
oldugu belirlendi (P < 0,05) (Tablo 2).

Tartisma

Kadinlarin, sigara icmeyenlerin, editim dlzeyi ve geliri ylksek
olanlarin, kronik hastaldr olanlarin, HT tani degerlerini dogru
bilenlerin, anne ve babasinda HT olup, yakinina HT tanisi konulma
stresi en fazla 5 yil olanlarin HT'den korunma tutumlarinin
ylksek oldugu belirlendi. Ailesinde HT Oykuist olan kisilerin,
HT'yi énlemek veya geciktirmek igin aldigr 6nlemlerin arastirma
bulgularina yansidigi gorilmektedir. Literatlrde ailesinde HT
tanil ve bunlann yakinlarindaki etkisine bakilan arastirmalar
sonuclanimizla benzerdir.#612131% Kanchan ve ark.,* arastirma
bulgularimiza benzer olarak ailesinde HT olan bireylerden gelir
durumu yUksek ve iyi bir meslek sahibi olan ve sigara icmeyenlerin
HT riskinin daha az oldugunu bulmustur. Gelir durumunun iyi
olmasi bireylerin saglik hizmetlerine ulasmasini kolaylastirmakta,
uygun bir diyet tuketmesine ve daha az stres yasamasina neden
olmaktadir. Lunyera ve ark.,' daha iyi algilanan mahalle saguginin
HT'de 6z bakim davranisi ve 6z yeterlilikle iliskili oldugunu, evde
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Tablo 1. Katitmcilanin ve aile bireylerinin sosyodemografik
ozellikleri (n = 161)

Ozellikler n (%)
Katiimcilarin demografik ozellikleri

Yas, yil, X £ SD 36,99 + 1,32
Cinsiyet

Kadin 99 (61.,5)

Erkek 62 (38.5)
Egitim dlzeyi

itk ve ortadgretim 23 (14,3)

Lise 44 (27.3)

Universite ve Uzeri 94 (58,4)
Gelir durumu

Geliri giderinden az 28 (17.,4)

Geliri giderine denk 94 (58,4)

Geliri giderinden fazla 39 (24,2)
Kronik hastalik durumu

Yok 78 (70,3)

Var 33(29.7)
Sigara kullanma durumu

Aktif igici 47 (29,2)

Hic icmemis 114 (70.8)
HT tanisi igin bilinen kan basinci degeri

130/80 mmHg 34(21,1)

140/90 mmHg 107 (66.,5)

160/100 mmHg 20(12,4)
Kan basinct élgme sikligi

Nadiren 101 (62,7)

Sik sik 60 (37.3)
Ailede HT olan bireyin yakinlk derecesi

Anne-baba 96 (59,6)

Es 30(18.,6)

Bliytikanne-biiy(ikbaba 35(21.8)
Yakinin HT tani stresi

0-6 ay 25 (15,53)

7 ay-5 yil 36 (22,36)

5 yil ve Gzeri 100 (62,1)
Yakinda HT'ye bagli gelisen komplikasyon

Yok 74 (46,0)

Kardiyovaskuler sorunlar 39 (24,23)

inme 27 (16,77)

Bobrek hastaliklari 21 (13,0)

HT, Hipertansiyon; X * SD, Ortalamazstandart sapma. Stirekli degiskenler
ortalamazstandart sapma, kategorik degiskenler n (%) olarak sunuldu.

sagukli gida tiketen bireyler arttikga bu iliskinin yUkseldigini
belirlemistir. HT ile yasayan Afrikali Amerikalilar ve aile Gyelerinin
hastalik 6z yonetimine iliskin bakis acilarinin incelendigi nitel bir
galismada, ailelerinin HT gecmisinin kisisel duyarliliklarina katkida
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Tablo 2. Katiimailarin sosyodemografik 6zellikleri ile HKTO ve alt boyut puanlan arasindaki iliski

Bireylerin dzellikleri Korunma ve Alskanlk Beslenme  Ruhsaldurum Hastalk ve HKTO toplam
kontrol ve yasam tutumu ve fiziksel risk bilgisi X*SD
X*SD bicimi XtSD aktivite X*SD
X %SD X *SD
Cinsiyet
Kadin 3526+281 2634+268 1432+160 1063+1,00 2245+204 109,047,440
Erkek 3460+313 2613+279 13,44+1,07 1083+087 2195+212 10697 7,44
P degeri 0,252 0,783 0,002 0.274 0.228 0,170
Egitim dlzeyi
ilk ve ortadgretim 3253+156 2500+294 13,00+084 1050+091 2050190 105506,10
Lise 3406 +237 2550+190 1400+153 1053+089 2100+1,69 10697 7,44
Universite ve Uzeri 3638+273 2800239 1500+095 11,00+099 24,00+195 112,00 6,49
P dederi < 0,001 < 0,001 < 0,001 0.172 < 0,001 < 0,001
Gelir durumu
Geliri giderinden az 3500+225 2600+195 12,00+£097 11,00+097 23,00+£1,74 111,00 £ 4,46
Geliri giderine denk 3500+3,17 27,00+£3,09 13,00£1,69 11,00+0,97 23,00+207 106,00+8,12
Geliri giderinden fazla 3500+283 2600+224 1500+081 11,00+083 22,00+229 10850765
P degeri 0,473 0.812 < 0,001 0.229 0.471 0,953
Kronik hastalik durumu
Yok 3517 +3,16 2668+293 1392+163 1066+098 21,18+195 10091795
Var 3463+2,14 2527+179 1412+1,15 10,81+0,88 2271+197 106,03 5,67
P degeri 0,389 0,012 0.521 0,448 < 0,001 0,017
Sigara kullanma durumu
Aktif icici 3496 £290 2523+3,18 13,00+£1,27 1050+£095 19,00+2,68 106,00+ 7,94
Hig icmemis 3522+3,07 2700+£250 1400+£153 11,00£091 21,00+208 110,007,29
P degeri 0,581 0,032 0.044 0.040 0.057 0,017
HT tanisi icin bilinen kan basinci degeri
130/80 mmHg 33.65+234 2500+348 1400+£0,78 11,00+097 21,00+202 106,00 % 8,08
140/90 mmHg 36,00+3,05 2700+190 1400+165 11,00+0,76 23,00+167 110,00+ 6,53
160/100 mmHg 3500+£2,79 2400226 1500+1,46 11,00+028 21,00+228 106,00+ 6,93
P degeri 0,006 < 0,001 0.276 0.029 < 0,001 0,002
Kan basincr 6lgme sikligi
Nadiren 3500+283 2600+284 14,00+1,47 11,00+087 23,00+2,01 106,00+ 791
Sik sik 3500+£3,15 2700£271 13,00+150 1150+156 2325+223 108,007,.22
P degeri 0,643 0,634 0,281 0,321 0.990 0,754
Ailede HT olan bireyin yakinlik derecesi
Anne-baba 3500+2,77 27,00%234 1400+£152 11,00+£1,08 2300+£211 111,006,90
Es 3200+364 2250+396 1400+0,73 1050+0,71 19,50+2,50 94,00+*9,76
BuyUkanne-blyukbaba 3400+279 27,001,558 12,00+£1,49 10,50+0,49 23,001,221 104,00 +5,27
P degeri 0,033 0,006 0.106 0,793 0.046 0,004
Yakinin HT tani stresi
0-6 ay 31.00+175 2000324 1400+0,00 1000+042 19,00+1,75 94,00+t 5,00
7 ay-5 yil 3500+£194 2800+125 13,00+1,16 11,50+091 23,00+0.80 111,00 2,80
5 yil ve Gzeri 3515+£297 27,00+225 1400+161 11,00+097 23,00+208 106,00 6,94
P degeri < 0,001 < 0,001 0.887 0.030 < 0,001 0,005
Yakinda HT'ye bagli gelisen komplikasyon
Yok 3500+3,06 2600317 1400+1,19 11,00+090 22,00+223 110,00+ 8,23
Kardiyovaskuler sorunlar 3500+2,170 28,00+1,06 1400+£2,01 11,00+1,34 23,001,224 111,00 *4,40
inme 3200+£1,76 27,00+128 1200+1,12 10,00+0,24 23,00+0.85 104,00+ 4,16
Bobrek hastaliklar 32,00+261 2400136 1500+091 10,00+0,44 19,00+2,00 100,00+ 5,06
P degeri < 0,001 < 0,001 < 0,001 < 0,001 0,002 < 0,001

HT, Hipertansiyon; HKTO, Hipertansiyondan Korunma Tutumlari Olcegi; Xt SD: Ortalamatstandart sapma. iki gruplu karsilastirmalarda Mann-Whitney U
testi, Ug ve daha fazla gruplu karsilastirmalarda Kruskal-Wallis testi kullanildi. p<0,05 istatistiksel olarak anlamU kabul edildi.
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bulundugu ve bu bilgi dogrultusunda riskleri azaltmak icin saglk
davranislarinda degisiklige yol actigi belirlenmistir.’? Ailede
HT'si olan bireyin olmasi genetik risk olustursa da diger yandan
bu riskin degerlendirme araci olabilmesi, paylasilan genetik ve
yasam tarzi faktorlerinin bir yansimasi olabilmesidir.6°1° Baylelikle
degistirilebilir risk faktorleri de kontrol edilebilir.>2°

Arastirmada yer alan bireylerin yasinin geng ve egitim dizeyinin
yUksek olmasinin da HT'ye yonelik koruyucu tutum gelistirmelerini
destekleyen etmenlerarasindaoldugudustindlebilir. Calissnamizda
geng bireylerin saglikli yasam davranislarina dikkat ettigi ve yas
araligi olarak da literattre yeni bir sonug kattigi s6ylenebilir. 46122122
HT tanili ya da ailesinde HT'si olan 50 yas civarindaki bireylerin
60 yas ve Ustlndeki bireylere gore HT'ye yénelik 6z bakimlarinin
ve korunma tutumlarinin daha fazla oldugu tespit edilmistir.6%'
HT'si olan hastalar ile yapilan ¢alismalarda da yasin kan basincini
kontrol etme yetenedinde 6énemli bir demografik faktor oldugu
belirlenmistir.’”-22-24 EGitimli bireyler, saglikla ilgili bilgilere erisme,
bu bilgileri anlama ve uygulama konusunda daha yetkin olabilir.
Ayrica, egitimli kisiler genellikle saglk hizmetlerinden daha etkin
bir sekilde yararlanabilir ve saglikla ilgili risk faktorlerini daha iyi
yOnetebilir.242>

Kadin cinsiyet, genetik olarak HT gecisinde &nemli rol
oynayabilir.#?* Kardiyovaskuler risk fenotipinin, mitokondriyal DNA
yoluyla kalitiminda &zellikle maternal hat Uzerinden aktarildig
dustntlmektedir.# Yapilan arastirmalarda sonuclarimiza zit bir
sekilde kadinlarin erkeklere oranla HT agisindan daha fazla riskli
oldugu bulunmustur.#¢ Arastirmamizda ise kadinlarin erkeklere
gore HT'den korunma tutumlarinin daha ylksek oldugu tespit
edildi. Sonuglanmiza paralel sekilde, ailesinde HT olan erkek
bireylerin beden kitle indeksinin, kolesterol dizeylerinin ve birgok
risk faktorinin kadinlara gore ylksek oldugu saptanmis, bu
sonuglar ise kadinlarin risk faktdrlerine karsi dikkatli oldugunu
gostermistir.® HT tanili bireyler ile yapilan arastirmalarda ise
kadinlarin kan basincini kontrol etmede daha duyarli olduklan
gOsterilmistir.’”-22-24 HT tanili erkek bireyler, hastalida uyum
konusunda eslerinin gok yardimci oldugunu, ilaglarini, diyetlerini
ve yasam kosullarini buna gore ayarladiklarini sdylemislerdir.’ Aile
destek ve farkindalik davranislarinin hastaliga karsi korunmada
onemli oldugu sOylenebilir.

Birinci derece aile Uyelerinde HT'ye bagli komplikasyonlar yasayan
bireylerin, korunma tutumlarinin olumlu oldugu belirlendi. Bu
kisiler, ailelerinde goOzlemledikleri saglk sorunlarn nedeniyle,
HT risklerini azaltmak amaciyla saglkli yasam aliskanlklar
gelistirmeye daha yatkin olabilmektedir. Bu egilim, HT'nin
kalitsal etkilerinin farkinda olmanin ve bu risklere karsi proaktif
davranmanin énemini vurgulamaktadir. Arastirmalar, ailede HT
OykUsu olan bireylerin daha saglkl diyetler benimseme, duzenli
egzersiz yapma ve stres yonetimine dnem verme gibi koruyucu
tutumlar sergiledigini desteklemektedir. Bu tur tutumlar, HT'nin
onlenmesi ve yonetimi agisindan kritik Sneme sahiptir.®1220

Arastirmanin Sinirliiklar

Bu arastirmanin bazi sinirliliklar mevcuttur. Veriler sosyal medya
araciigiyla kartopu Ornekleme yoéntemiyle toplandigindan,
calisma orneklemi olasiliksiz bir 6rneklem niteligindedir ve
sonuglarin genellenebilirligi sinirlidir. internet erisimi olan, sosyal
medyay aktif kullanabilen bireylere ulasilmis olmasi érneklemde
secim yanlligr olusturabilir.
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Sonug

Birinci derece aile Uyelerinde HT'ye bagl komplikasyonlar
gozlemleyen bireylerin, bu risklerin farkinda olarak daha gugld
korunma tutumlan gelistirdikleri ve saglkl yasam tarzlarini
benimseme konusunda daha bilingli adimlar attiklan sonucuna
varilmaktadir. Bu durum, aile dykUstnun, bireylerin HT'ye karsi
koruyucu stratejiler gelistirmesinde 6nemli bir motivasyon
kaynagi oldugunu gostermektedir.
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Nurse-Guided Complementary Exercise to Improve Cardiac Function in

Heart Failure: Findings from the Tai-Heart RCT

Kalp Yetersizliginde Kardiyak Fonksiyonu lyilestirmeye Yonelik Hemsire
Rehberliginde Tamamlayici Egzersiz: Tai-Heart RCT Bulgulan

ABSTRACT

Objective: This study aimed to evaluate the effect of a nurse-guided Tai Chi exercise program
on cardiac function and quality of life in patients with heart failure (HF) as part of the Tai-Heart
randomized controlled trial.

Method: This randomized controlled trial included 46 patients with HF who were randomly
assigned to intervention and control groups. The intervention consisted of a 12-week
Yang-style Tai Chi program. The primary outcomes were left ventricular ejection fraction
(LVEF) and NT-proBNP levels, and the secondary outcomes were six-minute walking distance
(6MWD) and quality of life. Data were analyzed according to the intention-to-treat principle,
with ANCOVA used for baseline adjustments.

Results: After 12 weeks, the intervention group showed significant improvements compared with
the control group. NT-proBNP levels decreased (MD: -4.38; 95% Cl: -5.80 to -2.97; p=0.008),
LVEF increased (MD: 4.09; 95% Cl: 3.22 to 4.97; p<0.001), and 6MWD improved (MD: 38.58;
95% Cl: 32.78 to 44.38; p<0.001). No statistically significant difference was observed between
the groups in quality-of-life scores (MD: -5.94; 95% Cl: -8.68 to -3.20; p=0.064).

Conclusion: Tai Chi, as a low-intensity and accessible form of exercise, may serve as a practical
public health approach in HF nursing.

Keywords: Heart failure, quality of life, Tai Chi, ventricular function

OzET

Amac: Bu calisma, Tai-Heart randomize kontrolll calismasinin bir parcasi olarak, hemsire
rehberliginde uygulanan Tai Chi egzersiz programinin kalp yetersizligi (KY) hastalarinda kardiyak
fonksiyon ve yasam kalitesi Uzerindeki etkisini degerlendirmeyi amaclamistir.

Yontem: Bu randomize kontrolli galismaya 46 KY hastasi dahil edilmis ve hastalar midahale
ve kontrol gruplarina rastgele atanmistir. Mdahale, 12 haftalik Yang tarzi Tai Chi programindan
olusmaktadir. Birincil sonug 6lcttleri sol ventrikil ejeksiyon fraksiyonu (LVEF) ve NT-proBNP
dlzeyleri; ikincil sonug 6lcUtleri ise alti dakikalik yGriime mesafesi (6MWD) ve yasam kalitesidir.
Veriler, baslangig degerlerine gore diizeltme icin ANCOVA kullanilarak ve intention-to-treat
analiz ilkesine gore degerlendirilmistir.

Bulgular: On iki hafta sonunda, midahale grubu kontrol grubuna kiyasla anlaml iyilesmeler
gostermistir. NT-proBNP dlizeyleri azalmis (MD: -4.38; %95 GA: -5.80 ila -2.97; p=0.008),
LVEF artmis (MD: 4.09; %95 GA: 3.22ila 4.97; p<0.001) ve 6MWD iyilesmistir (MD: 38.58; %95
GA: 32.78 ila 44.38; p<0.001). Gruplar arasinda yasam kalitesi puanlar agisindan istatistiksel
olarak anlamu bir fark gézlenmemistir (MD: -5.94; %95 GA: -8.68 ila -3.20; p=0.064).

Sonuc: Dustik yogunluklu ve erisilebilir bir egzersiz olan Tai Chi, kalp yetersizligi hemsireliginde
uygulanabilir bir halk sagligi yaklasimi olarak degerlendirilebilir.

Anahtar Kelimeler: Kalp yetersizligi, Tai Chi, ventrikuler fonksiyon, yasam kalitesi
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Heart failure (HF) is a complex clinical syndrome caused by structural or functional
cardiac disorders that impair pump function. It affects 1-2% of adults in developed
countries, and its prevalence increases with age.” HF is a growing public health
problem in Turkiye. A six-year cohort study estimated the disease prevalence at
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2.114% by the end of 2022, representing three million people
in Tlrkiye. An HF prevalence of 12% in the 18-50-year age
group places Tlrkiye among the countries with the highest
burden of young patients with HF.2

These alarming statistics emphasize the importance of managing
risk factors by promoting lifestyle changes, exercise, and physical
activity among young people in Turkiye.? As frontline healthcare
providers, nurses play a crucial role in this effort by facilitating
the adoption of healthy behaviors through patient education,
advocacy, and community engagement.® This is essential for
managing and controlling the progression of cardiovascular
diseases, including HF.* By providing individualized exercise
counseling, monitoring patient progress, and offering support,
nurses can significantly contribute to reducing cardiovascular risk
factors and improving quality of life (QoL) in individuals with HF.°

Exercise training is a fundamental component of HF treatment
and is well recognized for improving functional capacity and
enhancing QoL.® European guidelines recommend exercise
training as a standard treatment modality in HF management.’
Exercise provides numerous physiological benefits, including
reduced circulating catecholamine levels, anti-inflammatory
effects, decreased peripheral vasoconstriction, and improved
endothelial function and repair.”® However, the lack of clear
and specific guidelines on the optimal type, duration, and
intensity of exercise for patients with HF complicates the
identification of the most effective practices.® This uncertainty
highlights the need for further research to optimize the role of
exercise in HF treatment.

Tai Chi is a promising adjunctive method in cardiac rehabilitation,
offering low- to moderate-intensity physical activity.’®"" As a
traditional Chinese mind-body exercise, Tai Chi combines breath
control and mental focus with physical activity and improves
cardiorespiratory fitness."'2 This method provides a safe exercise
option, particularly for older adults and individuals with chronic
diseases, and has demonstrated positive effects on physical,
mental, and emotional health in patients with HF.'*' Tai Chi
has been reported to yield significant improvements in clinical
outcomes, such as six-minute walking distance (6MWD), QolL,
NT-proBNP levels, and left ventricular ejection fraction (LVEF),
in patients with HF."%'> However, the current literature primarily
focuses on subjective parameters such as QoL and 6MWD, whereas
data on objective biomarkers such as LVEF and NT-proBNP remain
limited.'®'-"7 The mechanisms by which Tai Chi influences cardiac
function are not yet fully understood, and further research on
these biomarkers is essential to clarify these effects.™

InTurkiye, research interest in Tai Chi remains limited, with findings
predominantly emerging from a small number of postgraduate
thesis studies in various health fields, such as nursing, geriatrics,
physiotherapy, and psychology. In contrast, the Tai-Heart trial
is the first Tai Chi study conducted in a population with HF in
Turkiye. Despite the absence of formal Tai Chi specializations
within the healthcare system, these preliminary studies suggest
that Tai Chi may be a valuable practice for patients with HF and
may pave the way for future hospital- or community-based
interventions. Tai Chi may help address adherence challenges
associated with exercise therapy, which often requires specific
venues, equipment, and monitoring."” Moreover, integrating
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MAIN POINTS

= A 12-week nurse-led Tai Chi program improved cardiac function
in patients with heart failure.

= Significant improvements were observed in NT-proBNP levels,
LVEF, and 6MWD.

= Quality of life improved, but the difference was not statistically

significant.

= Tai Chiis a feasible, low-intensity exercise option for heart failure
management.

= Nurse guidance may enhance adherence and support patient
outcomes.

culturally appropriate and accessible exercise programs, such as
Tai Chi, into nursing practice can help overcome barriers to physical
activity in diverse populations. This approach not only enhances
patient adherence but also fosters a holistic view of health that
encompasses physical, mental, and social well-being. Given the
high prevalence of cardiovascular diseases in Turkiye, particularly
among younger populations, evidence-based interventions
targeting modifiable risk factors are essential. The Tai-Heart trial
included an initial training session focused on exercise safety and
techniques, followed by one-on-one Tai Chi sessions conducted
by a nurse. Therefore, this study primarily aimed to determine
the effect of a nurse-guided Tai Chi exercise program on cardiac
function, including LVEF and NT-proBNP levels, in patients with
HF. The secondary aim was to evaluate functional capacity and
QoL. It was hypothesized that the nurse-guided Tai Chi exercise
program would be associated with reductions in NT-proBNP
concentrations, increases in LVEF, improvements in 6 MWD, and
enhanced QoL in patients with HF.

Methods

Design

This was a single-center, two-arm, parallel-group randomized
controlled trial with equal randomization at a 1:1 allocation ratio.
The study adhered to the Consolidated Standards of Reporting
Trials (CONSORT) guidelines to ensure methodological rigor and
transparency. The clinical trial was registered at ClinicalTrials.gov
(identifier: NCT04445753), ensuring compliance with ethical
and regulatory standards.

Setting and Participants

The study was conducted among outpatients with HF at a
university hospital in northern Tlrkiye. Eligible patients included
adults aged 18 years and older with NYHA class II-lll symptoms
and LVEF <40%. Patients were excluded if they had physical
limitations that prevented them from exercising, were receiving
anxiolytic therapy that could interfere with participation or
outcomes, or had insufficient proficiency in Turkish to understand
and communicate effectively in the study setting. The sample
size was calculated using power analysis based on the following
parameters: 80% power, a 95% confidence interval, a medium
effect size (Cohen's d=0.5), and a 1:1 allocation ratio, with an
expected 10% improvement in LVEF."® To account for potential
participant dropouts, a 20% attrition rate was anticipated. The
analysis determined that a total of 46 participants, with 23
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Figure 1. CONSORT flow diagram of patient enrollment in the

ELELVAIEN

participants per group, would be sufficient to detect statistically
significant effects and ensure the reliability of the results. The
participant flowchart is shown in Figure 1.

Randomization

Participants were randomly assigned to either the intervention
group or the control group using a computer-generated
randomization sequence. This sequence was implemented
through an electronic randomization system that automatically
allocated participants to either group. To ensure allocation
concealment, group assignments were generated and stored
electronically, and only an independent clinical nurse who was
not involved in the study had access to the randomization
system. This nurse was responsible for enrolling participants
and assigning them according to the predetermined sequence.
The data analyst remained blinded to group assignments
throughout the study, ensuring that the analysis was conducted
without bias.

Intervention

Theintervention phase of the study was planned andimplemented
by a trained and certified nurse facilitator, who was responsible
for administering two distinct interventions: (1) a nurse-guided
Tai Chi exercise protocol and (2) structured HF self-care training.
Tai Chi exercises served as the primary intervention in this study.

Participants in the intervention group received both the Tai Chi
exercise protocol and structured HF self-care training, whereas

Turk ) Cardiovasc Nurs 2026;17(43):99-106

those in the control group received only structured HF self-care
training. All interventions were conducted by a nurse-researcher,
ensuring a personalized and professional approach to care.
Regardless of group allocation, all participants received self-care
training immediately after recruitment. The self-care training
was provided individually by an experienced HF nurse in a private
room at the outpatient clinic after the initial data collection, or
pretest, during the first encounter with each participant. This
30-minute training session was designed to improve participants’
understanding of living with HF, including its symptoms, prognosis,
and management strategies. Key topics included recognizing
when to seek emergency help, understanding medication
regimens, the importance of nutrition, the risks associated with
tobacco use and excessive alcohol intake, recommendations for
physical activity, considerations regarding travel and sexuality,
and strategies for coping with lifestyle changes. To reinforce this
information, each participant was also given a comprehensive
training booklet covering all topics discussed.

The Tai Chi exercise protocol was based on a 10-form Yang-
style movement sequence and was delivered by a nurse
facilitator. The nurse who conducted the intervention was an
experienced HF nurse who had received both theoretical and
practical training in Tai Chi and was certified to deliver Tai Chi-
based exercise programs. The intervention group participated
in 24 Tai Chi sessions over a 12-week period, with sessions
conducted twice weekly. Each session lasted 60 minutes and
consisted of 10 minutes of warm-up exercises, 45 minutes of Tai
Chi movements, and 5 minutes of cool-down exercises. These
exercises were performed individually in an out-of-hospital
facility under the guidance of the nurse facilitator. The first two
weeks of the program focused on familiarizing participants with
the Tai Chi exercises and teaching them the specific movements
included in the 10-form sequence. During the subsequent 10
weeks, participants completed the full 10-form Tai Chi protocol,
practicing the complete set of movements in each session. This
structured approach ensured that participants were progressively
introduced to the exercises and had sufficient time to master the
movements (Supplementary File Table 1).

After the 12-week intervention period, participants from both
groups were invited to the outpatient clinic for postintervention
assessments. These evaluations were conducted in the same
clinical setting and by the same assessors who performed the
baseline measurements, and they included the study's primary
and secondary outcome measures: NT-proBNP, LVEF, 6MWD,
and QoL. To ensure standardization, assessments were scheduled
within one week after the final Tai Chi session, and no further
intervention was administered thereafter.

Outcomes

The primary outcome measures of the study were NT-proBNP
and LVEF. These outcomes were selected because NT-proBNP is
a well-established biomarker for HF that reflects cardiac stress
and prognosis, whereas LVEF is a key indicator of cardiac function
and a widely used measure for assessing the effectiveness of
cardiovascular interventions.’2° Secondary outcomes included
functional capacity, assessed using 6MWD, and QoL. In addition,
each participant completed a demographic information form at
the beginning of the study.
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NT-proBNP levels were measured using venous blood samples of
at least 2 mL, which were drawn into ethylenediaminetetraacetic
acid (EDTA) tubes between 8:30 and 10:30 a.m. after an
overnight fast. This time window was chosen to minimize
diurnal variation in NT-proBNP levels and ensure consistency
and accuracy in the results. The samples were analyzed using
the Architect BNP Test kit with fluorescence immunoassay
technology, which provides high sensitivity and specificity
for NT-proBNP detection. Test results were reported within a
dynamic range of 10-5000 pg/mL.

LVEF was assessed using transthoracic echocardiography,
performed twice by a specialist cardiologist to ensure accuracy
and reproducibility. Echocardiographic examinations were
conducted according to the criteria of the American Society
of Echocardiography. A Philips EPIQ 7 echocardiography device
equipped with a Philips X5-1 xMatrix 3.5-MHz adult probe
was used. The examinations were performed with participants
at rest in the left lateral decubitus position. LVEF was evaluated
using M-mode and Simpson's biplane method, which are well-
established techniques known for their reliability in assessing left
ventricular function.

6MWD was measured to assess participants' functional capacity
and response to treatment. The test was conducted in a straight,
flat 30-m corridor marked at 1-m intervals to ensure accurate
measurement. Participants were asked to walk back and forth at
their own pace for six minutes, and the total distance covered
was recorded. Although they were encouraged to maintain a
steady pace, they were allowed to rest when needed. To ensure
participant safety, blood pressure was measured before and
immediately after the test, and heart rate and oxygen saturation
were continuously monitored throughout the test to provide a
more comprehensive assessment of cardiovascular function.

QoL was assessed using the Turkish version of the Left Ventricular
Dysfunction Questionnaire (LVD-36), a tool specifically designed
to measure the impact of left ventricular dysfunction on daily
life.2" The LVD-36 consists of 36 true/false questions, and
participants responded based on their personal experiences.
Scores are calculated by summing the "true" responses and
converting the total into a percentage, with higher scores
indicating lower QoL. The LVD-36 has strong reliability, with a
Kuder-Richardson coefficient of 0.95 reported by O'Leary and
Jones.?? In the present study, the coefficient was 0.91, confirming
its consistency in this sample.

Data Collection

Data were collected from January 2020 to April 2021 at two time
points, baseline and 12 weeks afterrandomization, in a designated
roomwithinthe outpatient cardiology clinic. Potential participants
were identified through medical records and approached by the
research team during routine outpatient visits. At the beginning
of the study, demographic and clinical information was obtained
from participants as a one-time collection. During outpatient
visits, eligible participants were informed about the study's
purpose, objectives, expected outcomes, and their responsibilities
according to group allocation. Written informed consent was
obtained from all participants before their inclusion in the study.
A baseline echocardiographic assessment was performed by a
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cardiology specialist in the same setting, and blood samples were
collected for NT-proBNP measurements. In addition, as defined
in the measurement protocols, the nurse practitioner conducted
the walking test for 6MWD and administered QoL assessments
before the intervention. All procedures, including blood sampling,
NT-proBNP testing, and transthoracic echocardiography, were
not covered by social security and were instead financed directly
by the researchers. No financial burden was imposed on the
participants.

During the data collection phase, adverse events were carefully
monitored to ensure participant safety. Although no adverse
events were directly attributed to the intervention protocol,
any unexpected health events experienced by participants
were documented. These included acute infections requiring
quarantine, hospitalizations unrelated to the study, and mortality
due to non-study-related causes. Participants who experienced
such events were withdrawn from the study according to ethical
guidelines, and their well-being was prioritized.

Data Analysis

Data analysis was performed using IBM SPSS Statistics version
26 (IBM Corp., Armonk, NY, USA). The normality of data
distribution was assessed using the Shapiro-Wilk test and by
examining skewness and kurtosis values. Descriptive statistics
are presented as frequencies (n), percentages (%), means (M),
standard deviations (SD), and ranges (minimum-maximum).
The primary analysis was conducted using analysis of covariance
(ANCOVA) to evaluate postintervention differences between
the groups while controlling for baseline measurements of each
outcome variable. This statistical adjustment allowed for any
preexisting differences to be accounted for and increased the
accuracy of the estimated intervention effect. Baseline values
of cardiac parameters and QoL were included as covariates
to adjust for initial differences between the groups. The
effect size was reported using partial eta squared (n2), with
thresholds of 0.01 indicating a small effect, 0.06 a medium
effect, and 0.14 a large effect. The analysis was based on the
intention-to-treat (ITT) principle to ensure the robustness of
the findings. ITT analysis, which includes all participants as
originally assigned regardless of adherence to the intervention,
was conducted using the multiple imputation method via linear
regression to address missing data. The assumption that data
were missing completely at random (MCAR) was supported
by a nonsignificant result (p=0.10). This approach provided a
comprehensive assessment of the intervention's effectiveness
under real-world conditions. The significance level for all
analyses was set at p<0.05.

Ethical Considerations

Before participant recruitment, ethical approval for the study
was obtained from Bolu Abant izzet Baysal University Clinical
Research Ethics Committee (Approval Number: 295, Date:
21.10.2019). This study was conducted in accordance with the
principles of the Declaration of Helsinki. Eligible patients were
provided with detailed information about the study, including
its purpose, procedures, and potential risks and benefits.
Informed consent was obtained from all participants before
their inclusion in the study.
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Table 1. Population characteristics
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Characteristic Intervention (n=23) Control (n=23) P

Gender, male, n (%)* 13 (56.5) 15 (65.2) 0.923
Age, years, X (SD) 60.17 (9.97) 62.17 (9.88) 0.684
Regular exercise, no, n (%)* 17 (73.9) 20 (87.0) 0.152
Body mass index, X (SD) 27.45 (5.02) 29.30 (5.11) 0.227
Time since diagnosis <5 years, n (%)* 14 (60.9) 19 (82.6) 0.324
Number of medications, X (SD) 3.13(1.18) 3.04 (0.98) 0.999
T2DM, yes, n (%)* 11 (47.8) 10 (43.5) 0.999
Hypertension, yes, n (%)* 11 (47.8) 11 (47.8) 0.874
CAD, yes, n (%)* 3(13.0) 4(17.4) 0.489
LVEF, X (SD) 30.60 (5.93) 30.0 (7.21) 0.545
NT-proBNP, X (SD) 98.93 (60.43) 97.47 (59.28) 0.628
6MWD, X (SD) 200.0 (93.10) 19.82 (82.93) 0.799
LVD-36, X (SD) 40.13 (26.10) 37.55(25.83) 0.466

6MWD, 6-minute walk distance; CAD, Coronary artery disease; LVD-36, Left Ventricular Dysfunction Questionnaire; LVEF, left ventricular ejection fraction;
NT-proBNP, N-terminal pro-brain natriuretic peptide; SD, Standard deviation; T2DM, type 2 diabetes mellitus; *, Chi-Square Test.

Results

Participant Characteristics

Of the 89 patients with heart failure who were evaluated,
46 were enrolled in the study. Post hoc power analysis was
conducted with 83% power, a 0.05 error level, a combined
standard deviation of 6.06, and an effect size of 0.933. During
the study, eight patients in the intervention group withdrew
because of acute infection (n=4), hospitalization (n=1), and
personal reasons (n=3). In the control group, five patients
withdrew because of death (n=1), relocation (n=1), and
personal reasons (n=3). Over the 15-month recruitment period,
a total of 13 patients withdrew from the study. However, all
participants were included in the ITT analysis. The ITT analysis
included data from all 46 participants originally assigned to
the intervention and control groups, with 23 participants per
group. The analyses showed no significant baseline differences
between the groups (p>0.05), supporting the methodological
robustness and reliability of the study findings (Table 1).

ITT Analyses

Table 2 presents the ITT analyses. For the primary outcomes,
LVEF and NT-proBNP, the intervention group showed significant
improvements at the 12-week measurement compared with
the control group. According to the ANCOVA findings, significant
differences were observed in NT-proBNP levels (MD: -4.38;
95% Cl: -5.80 to -2.97; p=0.008) and LVEF values (MD: 4.09;
95% Cl: 3.22 to 4.97; p<0.001), adjusted for baseline scores.
Among the secondary outcomes, 6MWD and QoL, a significant
improvement in 6MWD was found in favor of the intervention
group (MD: 38.58; 95% Cl: 32.78 to 44.38; p<0.001). However,
no statistically significant difference was observed between
the groups in QoL scores (MD: -5.94; 95% Cl: -8.68 to -3.20;
p=0.064). In addition, per-protocol (PP) results are presented in
Supplementary File Table 2 for further comparison and illustrated
in Supplementary File Figure 1.

Discussion

The primary finding of this study is that a 12-week Tai Chi
exercise program led to significant improvements in cardiac
function, as evidenced by reductions in NT-proBNP levels and
increases in LVEF and 6MWD among patients with HF. However,
the impact on QoL was not statistically significant in the ITT
analysis, indicating that although Tai Chi may offer physiological
benefits, its effects on patient-perceived outcomes require
further exploration.

Natriuretic peptides, such as NT-proBNP, are well-established
prognostic markers in HF and serve as critical indicators of
cardiac dysfunction.” In the Tai-Heart trial, although the
reduction in NT-proBNP levels was not statistically significant
within the intervention group alone, ANCOVA analyses
revealed that Tai Chi was associated with significantly lower
NT-proBNP levels compared with the control group. This
finding aligns with the hypothesis that Tai Chi, through
mechanisms such as enhanced parasympathetic activity and
improved microcirculation, may mitigate the hemodynamic
stress associated with HF.'25'7 However, given the modest
effect size observed, further research in larger and more diverse
cohorts is warranted to confirm these findings.

The findings of this study do not fully align with those of previous
HF studies investigating NPs. For instance, two different trials
comparing 12-week Yang-style Tai Chi programs with training
and aerobic exercise interventions did not report significant
improvements in BNP concentrations.?*?* However, two other
studies observed significant improvements in the intervention
group compared with the control group.’?> Meta-analyses have
shown that NT-proBNP/BNP levels may be significantly reduced
in Tai Chi-treated intervention groups, with heterogeneity ranging
from 88% to 92%.'%"517 Nevertheless, the potential mechanisms
underlying the improvement in NT-proBNP/BNP concentrations
through Tai Chi have not been clearly elucidated. Further research
is needed to explore and clarify these biological processes.
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Table 2. ANCOVA models from baseline to 12 weeks for cardiac function and quality of life

Outcome Intention-to-treat analysis (N=46) Adjusted mean difference F P n?
mean square (SE) (95% CI)?

NT-proBNP 265.27 (33.83) -4.38 (-5.80 to -2.97) 7.64 0.008 0.15

LVEF 1100.59 (12.96) 4.09 (3.22 t0 4.97) 21.86 < 0.001 0.34

6MWD 21885.77 (568.04) 38.58 (32.78 to 44.38) 37.85 < 0.001 0.49

LVD-36 2316.50 (127.19) -5.94 (-8.68 to -3.20) 3.62 0.064 0.08

6MWD, 6-minute walk distance; Cl, Confidence interval; LVD-36, Left Ventricular Dysfunction Questionnaire; LVEF, Left ventricular ejection fraction;
NT-proBNP, N-terminal pro-brain natriuretic peptide; SE, Standard error; a, Cardiac parameters and quality-of-life outcomes were analyzed using ANCOVA

with adjustment for baseline values.

The approximately 2% improvement in LVEF observed in the
Tai Chi group may be promising for a short-term follow-up but
cannot be considered a clinically significant difference. LVEF is a
critical marker in HF management and often guides treatment
decisions and prognosis.?° It should be noted that the effects
of Tai Chi on cardiac remodeling and function may become
more pronounced over the long term. Although these findings
contribute to the evidence supporting the potential of a low-
to moderate-intensity exercise modality to improve cardiac
function in patients with HF, longer-term studies are needed to
confirm this effect. Potential mechanisms, such as enhanced
coronary collateral circulation and improved cardiac output,
warrant further investigation in this context.’™”

Previous Tai Chi trials focusing on LVEF are limited in number,
making it difficult to establish consistency across studies and
draw definitive conclusions. The limited scope of available
research may be attributed to differences in study designs, sample
sizes, and participant characteristics. Systematic reviews and
meta-analyses, which primarily aggregate results from studies
conducted in China, have reported modest but statistically
significant improvements in LVEF among patients with HF. The
observed effect sizes range from medium to large (0.039-0.099),
but these findings are accompanied by high heterogeneity.’>"”
This variability may be attributed to several factors, including
differences in exercise duration, the specific Tai Chi style used, and
the methodologies applied in the comparison groups.?® The lack
of standardized protocols across studies further complicates the
interpretation of these results and may lead to inconsistencies in
outcomes. For example, variations in the intensity and frequency
of Tai Chi sessions, as well as the inclusion of cointerventions,
could influence the effect of Tai Chi on LVEF. In addition, cultural
factors and the adaptation of Tai Chi practices to different
populations may contribute to the observed heterogeneity.
Although some studies have highlighted the potential of Tai Chi
as a complementary therapy forimproving cardiac function, more
rigorous and well-designed RCTs are needed to confirm these
findings and identify the underlying mechanisms.

Functionalcapacity, asmeasured by 6 MWD, improvedsignificantly
in the Tai Chi group. Given the established relationship between
increased walking distance and reduced cardiovascular events, the
observed increase in 6MWD underscores the potential of Tai Chi
to enhance physical function and reduce HF-related morbidity.
Although our findings are consistent with those of previous
studies, the variability in the magnitude of improvement across
studies highlights the need to standardize exercise protocols and
measurement methods in future research.
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Patients with HF often experience significant impairments in
functional capacity because of chronic reductions in cardiac
and pulmonary reserves, which lead to low cardiac output over
time.?” 6MWD is a reliable prognostic marker for rehospitalization
and mortality in patients with HF, with even a 1% increase
linked to a significant reduction in cardiovascular events and
mortality.?® Consistent with this, the present study demonstrated
that Tai Chi can modestly improve walking distance in patients
with HF, reflecting the benefits of low- to moderate-intensity
exercise. Clinical trials have reported increases in walking distance
ranging from 50 to 113 meters, although a meta-analysis found
significant improvements only when Tai Chi was compared with
routine interventions, with an average gain of 60 meters.'#15252
Other studies reported increases of 50 to 65 meters among Tai Chi
practitioners.'®” However, our study showed a smaller increase of
24 steps, possibly because of variations in sample size and exercise
protocols, contributing to high heterogeneity. The improvement
in functional capacity may be attributed to enhanced cardiac
output and improved muscle oxygen utilization, which in turn
could increase activity tolerance and daily life functioning by
promoting collateral circulation within the heart."”3°

Despite these promising physiological outcomes, the lack of
significantimprovementin QoL in the ITT analysis raises important
considerations. QoL is a multifaceted constructinfluenced by both
physical and psychological factors. The subjective nature of QoL
assessments and the small sample size may have contributed to
this finding. Previous studies, particularly those involving patients
with milder HF symptoms (NYHA class II-lll), have demonstrated
that Tai Chi can improve QoL.'¥'42 The discrepancy between our
findings and those of previous studies suggests that additional
factors, such as patient motivation, adherence to the exercise
program, and the presence of comorbidities, may play a role.
Moreover, QoL is based on individuals' perceptions of their health
status, which do not always align with physiological changes.
Although participants may experience short-term physical
improvements, these changes may take longer to translate into
improvements in perceived QoL. A 12-week duration may not
be sufficient to observe meaningful changes in QoL. Therefore,
longer-term Tai Chi interventions could be considered to better
evaluate its potential benefits.'30

These findings highlight the unique role of nurse-guided,
culturally adaptable interventions in the sustainable management
of HF. Nurses' involvement in implementing low-risk exercise
programs contributes to the promotion of self-care and the
effective management of short- to mid-term patient outcomes.
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Limitations

This study has several limitations. The most notable limitation
is the dropout rate, which coincided with the extraordinary
circumstances of the COVID-19 pandemic. The pandemic
affected participants' ability to continue the study in several ways:
(1) some participants withdrew because of increased anxiety
related to the pandemic, (2) quarantine measures following
acute infections disrupted the continuity of exercise sessions, (3)
participants aged 65 years and older either relocated to live with
family outside the city or were unable to attend sessions because
of lockdown restrictions, and (4) some participants died from
COVID-19. In addition, pandemic-related restrictions limited the
recruitment of new participants according to the randomization
protocol. Further studies with larger sample sizes are needed
to assess the prognostic effects of Tai Chi. Although the use of
the multiple imputation method in the ITT analysis supports
the robustness of the current findings, it remains unclear how
analyses using real patient data might have affected the results.
Nevertheless, this study provides a valuable starting point for
assessing the feasibility and potential effects of Tai Chi in patients
with HF and offers important insights for future research. Finally,
the lack of blinding in treatment allocation may have introduced
bias, particularly in outcomes related to walking distance and
QoL. Moreover, although no exercise intervention was provided
to the control group, future studies could consider offering such
interventions to enhance participant satisfaction and allow for
more balanced comparisons between groups.

Conclusion

In summary, the Tai Chi exercise program significantly reduced
NT-proBNP concentrations, increased LVEF, and improved 6MWD
in the studied HF population in TUrkiye. These findings align with
those of previous studies, indicating that Tai Chi is effective in
enhancing cardiac function in this population. However, contrary
to expectations, Tai Chi did not yield significant improvements
in QoL. These results underscore the potential of Tai Chi as a
complementary intervention for managing HF, particularly
in enhancing cardiac function and exercise capacity. Future
research should include larger randomized controlled trials
with diverse populations to ensure the generalizability of the
findings. Studies focusing on long-term adherence to Tai Chi
and its sustained effects on cardiac function are also needed.
Comparing Tai Chi with other forms of exercise in different HF
subgroups may reveal differential effects on QoL and other health
outcomes. Furthermore, exploring the role of nurse-facilitated
interventions in improving adherence to exercise programs,
including Tai Chi, could provide valuable insights into optimizing
patient engagement and outcomes.
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Quality, Readability, and Reliability

Hipertansiyon Bilgisinde Uc Farkli Yapay Zeka Destekli Sohbet Robotu Yanitlarinin
Etkinligi: Bilgi Kalitesi, Okunabilirlik ve GUvenilirlik Degerlendirmesi

ABSTRACT

Objective: This observational, cross-sectional study evaluated the responses of three artificial
intelligence-powered chatbots (ChatGPT, Gemini 3, and Microsoft Copilot) to the Hypertension
Knowledge-Level Scale in terms of information quality, reliability, and readability.

Method: On January 15, 2026, all scale items were entered into the three chatbots. The
responses were evaluated by 11 experts specializing in internal medicine nursing using the
Ensuring Quality Information for Patients (EQIP) and DISCERN tools. Readability was assessed
using the Average Reading Level Consensus (ARLC) calculator.

Results: A statistically significant difference was found among the chatbots in EQIP scores (P
= 0.040), with Gemini 3 achieving the highest quality score (55.00 * 13.23) and Microsoft
Copilot the lowest score (42.13 + 18.41). DISCERN scores also differed significantly among the
groups (P < 0.001), with ChatGPT demonstrating the highest information reliability (57.42 *
8.19). Readability levels were similar across the chatbots and were generally difficult to read.

Conclusion: Al-powered chatbots have notable potential to support patient education in
hypertension; however, due to limitations in content accuracy, reliability, and readability, they are
not sufficient as standalone tools in nursing practice. Their use should be guided and supervised by
nurses and supported by further multicenter experimental studies evaluating patient outcomes.
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O0zET

Amac: Bu arastirma, (g farkli yapay zeka destekli sohbet robotunun (ChatGPT, Gemini 3 ve
Microsoft Copilot) Hipertansiyon Bilgi Diizey Olcegi (HiB-DO) maddelerine verdikleri yanitlarin
bilgi kalitesi, glvenilirlik ve okunabilirlik agisindan degerlendirilmesi amaciyla gozlemsel ve
kesitsel bir arastirma olarak gergeklestirildi.

Yontem: Arastirmada, 15.01.2026 tarihinde Hipertansiyon Bilgi Diizey Olgeginin (HiB-DO)
her bir maddesi Ug farkli yapay zeka destekli sohbet robotuna girilerek yanit vermesi istendi.
Her 6lgek maddesine verilen yanitlar, i¢ hastaliklar hemsireligi alaninda uzman hemsireler ve
akademisyenlerden olusan 11 uzmanin gériistine sunuldu. Uzmanlardan, yapay zeka destekli
sohbet robotlar tarafindan verilen yanitlar Ensuring Quality Information for Patients (EQIP) ve
DISCERN Uzman GorUsleri Degerlendirme Formu ile degerlendirmeleri istendi. Ayrica, her 6lgek
maddesine verilen yanitlar Average Reading Level Consensus (ARLC) hesaplayicisi kullanilarak
okuma glcligu agisindan degerlendirildi.

Bulgular: EQIP puanlan agisindan Ug sohbet robotu arasinda istatistiksel olarak anlaml fark
saptandi (P = 0,040). En yiksek kalite puaninin Gemini 3'e ait oldugu bulunurken (55,00
13,23), en dlslk yazili kalite puani Microsoft Copilot'ta goriildti (42,13 + 18,41). DISCERN
puanlari bakimindan gruplar arasinda istatistiksel olarak ytksek dizeyde anlaml fark bulundu
(P < 0,001). ChatGPT, bilgi gtivenilirligi agisindan en yliksek ortalamaya sahipti (57,42 * 8,19).
ARLC okunabilirlik dlizeyi acisindan Ug sohbet robotunun yanitlan benzer dizeydeydi ve genel
olarak zor okunur nitelikteydi.

Sonuc: Yapay zeka destekli sohbet robotlarinin hipertansiyon gibi kronik hastaliklarda hasta
egitimini destekleyebilecek énemli bir potansiyele sahip oldugu, ancak iceriklerin dogrulugu,
guvenilirligi ve okunabilirligi agisindan hemsirelik uygulamalarinda tek basina yeterli olmadigi
gorilmektedir. Bu nedenle, bu teknolojilerin hemsire rehberligi ve denetimi altinda kullanilmasi,
ayrica etkinligini ve hasta sonuclarini degerlendiren gok merkezli deneysel galismalarla
desteklenmesi dnerilir.

Anahtar Kelimeler: Yapay zeka, ChatGPT, hipertansiyon, hemsirelik, hasta egitimi
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Introduction

Approximately 1.3 billion people worldwide aged 30-79 years
live with hypertension. More than 10 million deaths are reported
to be attributable to high systolic blood pressure, accounting
for approximately 20% of all-cause deaths.” Clinical guidelines
indicate that a low-sodium diet, regular physical activity,
maintaining an ideal weight, limiting alcohol consumption, and
adequate potassium intake significantly improve blood pressure.?

The use of chatbots that leverage artificial intelligence and
natural language processing technologies is gaining increasing
attention as a tool to enhance nurse-patient interaction.™3
These chatbots offer several advantages, including human-like
interaction and autonomous access, which may help meet the
dynamic and question-based support needs of individuals living
with chronic diseases and managing their own health.3

Chatbots are gaining popularity in various sectors, including
healthcare, the service industry, and education.* However,
current Al-powered chatbots in healthcare have a significant
disadvantage because the information they provide often lacks
references and sources.>¢ In hypertension education, the use of
artificial intelligence requires collaboration among researchers,
developers, and healthcare professionals to critically evaluate and
verify the accuracy of Al responses, obtain reliable information,
and create personalized Al programs tailored to the needs of
individuals with hypertension.”

The current literature includes limited studies comparing the
accuracy, reliability, readability, clarity, and quality of responses
generated by Al-powered chatbots using standardized
hypertension information scales.®® This knowledge gap
highlights the need for scientific studies that evaluate the
accuracy, readability, and appropriateness of Al-powered
chatbot responses related to hypertension. This study aimed to
evaluate and compare the quality, reliability, and readability of
the responses provided by three different Al-powered chatbots
to the Hypertension Knowledge-Level Scale.

Materials and Methods

In this study, the responses of three different Al-powered chatbots
(ChatGPT, Gemini 3, and Microsoft Copilot) to the items of the
Hypertension Knowledge-Level Scale were evaluated in terms of
information quality (EQIP), reliability (DISCERN), and readability
(ARLC, reading difficulty). This research was designed as an
observational, cross-sectional study evaluating the responses of
Al-powered chatbots at a specific point in time. The study was
conducted on January 15, 2026. The Al tools used in this study
(ChatGPT, Gemini 3, and Microsoft Copilot) were accessed as the
latest publicly available versions as of January 15, 2026. Ethics
committee approval was not required because the study did not
involve any intervention in humans or animals and did not use
human data. The data used in this study consisted of anonymized
medical information obtained from Al-powered chatbots.

The items of the Hypertension Knowledge-Level Scale were
entered into the ChatGPT (https://chatgpt.com), Gemini
3 (https://gemini.google.com/app), and Microsoft Copilot
(https://copilot.microsoft.com)  platforms,  respectively.
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MAIN POINTS

= There were significant differences in the quality, reliability, and
readability of hypertension-related information generated by
artificial intelligence-assisted chatbots.

= ChatGPT achieved the highest score in information reliability,
whereas Gemini 3 demonstrated the highest written content
quality.

= Responses from all three chatbots were generally above the
recommended readability level for patient education.

= Al-assisted chatbots may serve as supportive tools in hypertension
education but are not sufficient for use as standalone resources.

= These technologies should be used under nursing guidance and
supervision, with appropriate verification and simplification of the
content.

Each scale item was entered individually into each chatbot,
and the following command was used: "Please respond to
the statement 'High blood pressure is either high systolic or
diastolic pressure’ from the Hypertension Knowledge-Level
Scale in a way that is understandable to the average person
and medically appropriate.” All items were evaluated using a
fully standardized prompt template, and no modifications were
made between questions to ensure consistency across chatbot
responses. An example of the prompt template is provided.
To prevent potential bias, all personal data associated with
the browser were deleted before the search process began.
Separate user accounts were created for interaction with each
Al-powered chatbot.

In this study, the Hypertension Knowledge-Level Scale, a
widely used measurement tool, was employed. The scale was
developed by Baliz Erkog et al.’® in 2011 and underwent validity
and reliability testing.'® It consists of 22 items and 6 subscales.
These subscales are the definition of hypertension (items 1
and 2), medical treatment (items 3, 4, 5, and 6), medication
adherence (items 7, 8, 9, and 10), lifestyle (items 11, 12, 13,
14, and 15), diet (items 16 and 17), and complications (items
18,19, 20, 21, and 22). The scale items are complete sentences
that can be either true or false, and items 3, 4, 5, 6, 8, 10, 12,
14, and 17 are false statements. In the study by Howick et al.,"
the Cronbach's alpha value of the scale was 0.81.

The 22 items of the Hypertension Knowledge-Level Scale were
systematically entered into the ChatGPT (https://chatgpt.com),
Gemini 3 (https://gemini.google.com/app), and Microsoft
Copilot  (https://copilot.microsoft.com)  platforms  while
maintaining their original order. The responses given to each
scale item were recorded. Each response to the Hypertension
Knowledge-Level Scale was submitted for the opinions and
suggestions of expert nurses and faculty members in the field of
internal medicine nursing (11 experts in total) and was evaluated
in terms of consistency, writing quality, reliability, and reading
difficulty. The experts evaluated the responses to each item of the
Hypertension Knowledge-Level Scale using the Expert Opinions
Evaluation Form based on the Ensuring Quality Information for
Patients (EQIP) and DISCERN guidelines. The responses to each
scale item were evaluated in terms of reading difficulty using the
Average Reading Level Consensus (ARLC) calculator.
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Table 1. Scoring of ChatGPT responses to items on the Hypertension Knowledge-Level Scale

Item number EQIP (n=11)  DISCERN (n=11) ARLC wC SC RD AR

1 25.60 47.65 12.51 53 3 Very difficult 18-20
2 51.49 57.89 13.91 30 2 Professional 21-22
3 53.55 56.88 12.50 60 4 Very difficult 18-20
4 54.61 61.69 15.80 63 4 Extremely difficult 23+
5 45.65 63.67 13.64 71 5 Professional 21-22
6 42.76 66.87 11.66 64 4 Difficult 17-18
7 45.63 45.65 11.02 60 4 Fairly difficult 16-17
8 39.54 45,72 11.58 62 4 Difficult 17-18
9 38.65 56.73 12.70 77 3 Very difficult 18-20
10 66.74 54.56 11.65 61 4 Difficult 17-18
11 41.55 61.54 12.06 57 4 Difficult 17-18
12 76.60 66.76 13.30 55 4 Very difficult 18-20
13 34.59 68.93 10.42 51 4 Somewhat difficult 15-16
14 33.65 57.55 9.80 54 4 Somewhat difficult 15-16
15 51.66 58.45 8.52 65 4 Slightly difficult 14-15
16 24.59 54.55 12.99 50 4 Very difficult 18-20
17 62.75 41.58 12.57 60 4 Very difficult 18-20
18 52.47 44.67 11.55 49 4 Difficult 17-18
19 65.63 54.77 14.12 54 4 Professional 21-22
20 35.78 63.56 12.24 49 4 Difficult 17-18
21 49.66 67.76 10.92 49 4 Fairly difficult 16-17
22 48.65 65.89 12.49 41 3 Difficult 17-18
Total (X £ SD) 4794 +13.70 57.78 £ 8.53 1220+ 157 56.4+104 39+0.7 - -

EQIP, Ensuring quality information for patients; ARLC, Average reading level consensus; WC, Word count; SC, Sentence count; RD, Reading difficulty; AR, Age

range; SD, Standard deviation.

The Ensuring Quality Information for Patients (EQIP) tool was
used to assess the quality of the responses obtained by evaluating
different aspects of the content, such as consistency and writing
quality. This scale consists of 20 questions with response options of
“yes," "partially,” "no," and "not applicable.” In the scoring method,
"yes" responses are multiplied by 1, "partially” responses by 0.5,
and "no" responses by 0. The scores obtained are summed and
divided by the total number of applicable items after subtracting
the number of responses marked as "not applicable."’? The EQIP
score, expressed as a percentage, is calculated by multiplying
the final value obtained from the expert assessment by 100.
The results obtained are classified as follows: scores of 76-100%
indicate that the sources are “well written" (exceptional quality),
scores of 51-75% indicate "good quality with minor issues,”
scores of 26-50% indicate "serious quality issues,” and scores of
0-25% indicate "severe quality issues."?

nou

The accuracy of the responses provided by three different
artificial intelligence chatbots to each item of the Hypertension
Knowledge-Level Scale, as well as the quality and reliability of
the written content, was evaluated using the DISCERN Expert
Opinion Assessment Form. The Expert Opinion Assessment Form
According to the DISCERN Guide was developed by Charnock et
al.”®in 1999 and translated into Turkish by Gokdogan et al.’* in

2003. Itis a 5-point Likert-type assessment tool consisting of 16
parameters. This assessment tool serves as a guide for authors,
encouraging the creation of reliable and scientifically based
health information. In this assessment tool, evaluation is based
on scores of 1, 3, and 5 points: 1 point indicates "low" quality
(extreme/serious deficiencies), 3 points indicate “moderate”
quality (deficiencies are significant but not serious), and 5 points
indicate "high” quality (very few deficiencies).”® According to the
DISCERN guidelines, scores on the Expert Opinion Assessment
Form range from 15 to 80. The total score is calculated by
summing all item scores on the form and dividing by the
number of items. A high total score indicates high quality of the
educational material.’34

After expert review, the responses generated by each chatbot
were evaluated for reading difficulty using the Average Reading
Level Consensus (ARLC) calculator. This online calculator,
accessible at  https://readabilityformulas.com/calculator-
arlc-formula.php, calculates the average of 8 well-known
readability formulas. These formulas include the Automated
Readability Index, Flesch-Kincaid Grade Level, Flesch Reading
Ease, Gunning Fog Index, Coleman-Liau Readability Index,
SMOG Index, FORCAST Readability Formula, and Linsear Write
Readability Index. The calculator then generates a difficulty
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Table 2. Scoring of Gemini 3 responses to items on the Hypertension Knowledge-Level Scale

Item number EQIP (n=11) DISCERN (n=11) ARLC WwWcC SC RD AR

1 56.63 41.65 12.41 109 6 Difficult 17-18
2 72.85 44.67 12.19 118 8 Difficult 17-18
3 42.77 45.87 10.43 115 10 Somewhat difficult 15-16
4 61.66 49.33 13.68 128 12 College 21-22
5 43.87 40.54 12.49 148 10 Difficult 17-18
6 21.67 50.55 12.97 145 10 Very difficult 18-20
7 59.64 44.67 12.26 172 11 Difficult 17-18
8 45.66 38.60 12.59 174 13 Very difficult 18-20
9 74.79 36.51 14.26 204 13 College 21-22
10 48.60 31.67 11.48 186 11 Difficult 17-18
11 50.12 43.65 11.46 174 12 Very difficult 15-16
12 51.23 46.76 12.54 166 13 Difficult 18-20
13 56.73 37.50 12.73 136 10 Somewhat difficult 17-18
14 74.64 35.68 13.55 133 11 Slightly difficult 21-22
15 49.55 51.65 12.77 126 12 Difficult 18-20
16 64.98 62.63 10.73 141 12 Very difficult 20-21
17 54.60 48.69 12.07 179 15 Difficult 17-18
18 48.76 40.78 11.27 179 16 Fairly difficult 16-17
19 55.78 55.70 12.92 175 14 College-level entry 18-20
20 73.98 39.55 13.33 191 20 Very difficult 18-20
21 64.67 57.64 11.12 189 21 Fairly difficult 16-17
22 36.76 56.52 12.96 187 20 Very difficult 18-20
Total (X + SD) 553 +13.8 456 £ 8.7 12.4+£0.9 158 £ 28 12.6 £4.1 - -

EQIP, Ensuring quality information for patients; ARLC, Average reading level consensus; WC, Word count; SC, Sentence count; RD, Reading difficulty; AR, Age

range; SD, Standard deviation.

score based on grade levels ranging from very easy (first grade,
age 6-7 years) to extremely difficult (college graduate, age 23+
years)." Artificial intelligence-assisted technologies were used
in the preparation of this manuscript.

Statistical analysis was conducted using SPSS version 25 (IBM
Corp., Armonk, NY, USA). The normality of the data was assessed
using the Shapiro-Wilk test. Mean and standard deviation were
used to present continuous data, whereas frequency was used
to present categorical data. The Kruskal-Wallis test was used to
evaluate group differences and mean values. The level of statistical
significance was set at P < 0.05, with a 95% confidence interval.

The limitations of the study should be considered, including
that the assessment covered only one scale related to
hypertension, that the questions asked to the Al-powered
chatbots were in English, and that using a different language
could alter the responses.

Results

The responses provided by ChatGPT to the Hypertension
Knowledge-Level Scale items are presented in Table 1 in terms of
written information quality, reliability, and readability. According
to the EQIP classification, the total score of ChatGPT responses
was 47.94 + 13.70, and the overall quality of the responses was
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concentrated in the categories of "good quality with minorissues”
(51-75%) and “serious quality issues” (26-50%). According to
DISCERN, ChatGPT responses were generally of "moderate-good
quality,” with some items rated as "high quality.” The total score
of the responses to the scale items was relatively high in terms of
information reliability, at 57.78 + 8.53. ChatGPT responses were
above the recommended level for patient education in terms
of readability and were difficult for the general population to
read (12.20 £ 1.57). When the reading level was examined, the
responses were mostly classified as "very difficult” and "difficult.”
The number of sentences and words was 3.9 + 0.7 and 56.4
* 10.4, respectively, indicating ChatGPT's tendency to produce
short but dense and technical content.

The responses provided by Gemini 3 to the Hypertension
Knowledge-Level Scale items are presented in Table 2 in terms
of written information quality, reliability, and readability. The
EQIP scores of Gemini 3 responses were predominantly in the
"good quality with minor issues” range (51-75%). The scores for
all items in the HiB-DO indicated high written quality (55.3 *
13.8), although some item responses had serious quality issues
(ltem 6: 21.67; ltem 22: 36.76). According to DISCERN, Gemini
3 responses were generally of "low-moderate quality” in terms
of written quality (45.6 * 8.7). Limitations were notable in
the dimensions of treatment options, risks, and impartiality. In
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Table 3. Scoring of Microsoft Copilot responses to items on the Hypertension Knowledge-Level Scale

Item number EQIP (n=11) DISCERN (n=11) ARLC WwWcC SC RD AR
1 34.61 34.60 13.39 94 3 Very difficult 18-20
2 32.44 33.68 14.11 91 4 Professional 21-22
3 26.56 41.66 13.60 113 5 Professional 21-22
4 7214 29.78 14.56 112 5 Extremely difficult 23+
5 44.22 45.70 14.18 125 5 Professional 21-22
6 66.67 50.60 12.45 93 4 Difficult 17-18
7 55.68 56.45 10.99 82 4 Fairly difficult 16-17
8 21.67 55.60 10.88 119 6 Fairly difficult 16-17
9 62.44 40.52 13.12 149 7 Very difficult 18-20
10 26.98 24.60 13.47 105 5 Very difficult 18-20
1 24.23 28.74 12.82 93 6 Very difficult 18-20
12 22.54 33.95 11.77 106 5 Difficult 17-18
13 25.68 37.65 12.72 98 4 Difficult 16-17
14 64.12 35.87 11.65 114 5 Fairly difficult 18-20
15 58.28 42.65 13.52 120 5 Difficult 18-20
16 71.44 44.38 13.36 86 5 Very difficult 18-20
17 40.55 47.56 14.50 95 6 Extremely difficult 23+
18 20.62 29.43 12.99 226 25 Very difficult 18-20
19 22.61 36.90 12.52 125 7 Fairly difficult 17-18
20 56.44 32.65 11.65 110 Difficult 16-17
21 51.20 30.55 12.81 286 24 Very difficult 18-20
22 25.84 36.80 13.31 149 12 Very difficult 18-20
Total (X + SD) 41.6 £ 18.1 38.8+89 129+ 1.1 124 £ 53 75%6.8 - -

EQIP, Ensuring quality information for patients; ARLC, Average reading level consensus; WC, Word count; SC, Sentence count; RD, Reading difficulty; AR, Age

range; SD, Standard deviation.

terms of readability, Gemini 3 responses were above the level
recommended for patient education, similar to ChatGPT, and
were difficult for the general public to read. Gemini 3 produced
longer and more detailed responses, which increased EQIP scores
but negatively affected readability.

The responses provided by Microsoft Copilot to the Hypertension
Knowledge-Level Scale items are presented in Table 3 in terms
of written information quality, reliability, and readability. The
EQIP total score was 41.6 £ 18.1, and the responses were largely
in the categories of “serious quality issues” (26-50%) and “severe
quality issues” (0-25%). The DISCERN total score was 38.8 * 8.9,
indicating that Microsoft Copilot responses were generally of
“low quality.” The responses were difficult to read, with an ARLC
total score of 12.9 * 1.1. Copilot's response length showed high
variability. In some items, excessively long responses (WC>200,
SC>20) negatively affected readability and content consistency.
The average word and sentence counts for Microsoft Copilot
responses were 124 £ 53 and 7.5 £ 6.8, respectively.

Statistically significant differences were found among the
three chatbots in terms of EQIP scores (P = 0.040) (Table 4).
Gemini 3 had the highest quality score (55.00 # 13.23), whereas
Microsoft Copilot had the lowest written quality score (42.13 *
18.41). Statistically significant differences were found among
the groups in terms of DISCERN scores (P < 0.001). ChatGPT

had the highest average score in terms of information reliability
(57.42 £ 8.19). There was no statistically significant difference
among the groups in terms of ARLC readability level (P = 0.071).
The responses of the three chatbots were similar in level and
were generally difficult to read (12.18 + 1.56, 12.37 + 0.98, and
12.93 + 1.04).

Discussion

Al-powered chatbots are gaining popularity in healthcare
because they provide a platform that facilitates easy access to
information and offers personalized interaction.’® However, the
reliability of health-related content provided by Al chatbots, the
accuracy of information sources, and compliance with clinical
guidelines remain controversial.®

This study found that the responses provided by Gemini 3 to the
Hypertension Knowledge-Level Scale had higher mean EQIP scores
than those provided by ChatGPT and Microsoft Copilot, and these
differences were statistically significant. This result indicates that
Gemini 3 had better content structure, information presentation,
consistency, and quality. In contrast, the wide distribution of
Copilot's EQIP scores shows that although it achieved high quality
in some items, it had significant deficiencies in many others. The
fact that all three models remained below the recommended
high-quality threshold for patient information materials according
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Table 4. Comparison of scores given on the Hypertension Knowledge-Level Scale after expert evaluation (n=11)

Measure ChatGPT (X £ SD) Gemini 3 (X % SD) Microsoft Copilot (X £ SD) P
EQIP 47.35+13.16 55.00 £13.23 4213 £ 18.41 0.040*
DISCERN 57.42 +8.19 45,49 + 7,98 38.65 £ 8.67 < 0.001*
ARLC 12.18 £ 1.56 12.37 £0.98 1293 £ 1.04 0.071

EQIP, Ensuring quality information for patients; ARLC, Average Reading Level Consensus; SD, Standard deviation; *, Kruskal-Wallis test. Statistical significance

was set at P < 0.05.

to the EQIP classification supports the view that Al-powered
chatbots are not suitable for use alone in clinical patient education
or in providing information about hypertension.

In a study by Bremner et al."” focusing on psychological trauma,
only 42% of the information obtained by patients through online
search engines was found to be accurate. In particular, unclear
information in nursing education may lead to misunderstandings
and negatively affect medical decisions.

Chatbots are considered applicable and effective in providing
personalized healthcare support, increasing patient engagement,
reducing healthcare costs, and facilitating access to medical
advice. To achieve this, data obtained from accurate and reliable
sources are expected to be high quality and trustworthy. Despite
technological advances and developments, the quality of all
Al-powered chatbots still needs improvement.*

In this study, after expert review, the reliability and quality of
ChatGPT, Gemini 3, and Microsoft Copilot responses were
evaluated using DISCERN. ChatGPT scores were found to be
statistically significantly higher than those of Gemini 3 and
Microsoft Copilot. The higher DISCERN scores for ChatGPT
responses may be attributed to its more balanced presentation
of hypertension treatment options, relatively clearer explanation
of potential risks and benefits, and use of language that supports
patients' decision-making mechanisms.

In a study examining ChatGPT's responses to the Diabetes
Knowledge Questionnaire, which is used to assess the accuracy
of patients' diabetes knowledge, all responses were found to
be correct, with clear and understandable explanations.” In
a study examining ChatGPT's responses to questions about
hypertension, 92% of responses were classified as appropriate,
whereas 8% were deemed inappropriate.® A study evaluating
ChatGPT's responses to questions about head and neck cancer
showed that most responses were correct and that 86.4%
received a "comprehensive/correct” rating. On the other hand,
none of the responses were classified as “completely wrong/
irrelevant."’® The findings of the current study are consistent
with the results of these studies. These results indicate that
ChatGPT has the potential to provide more balanced and reliable
information than other Al-powered chatbots in chronic diseases
such as hypertension. Although this information cannot replace
nursing care, it may help support patient education when used
under the guidance and supervision of nurses.

Readability is defined as the reading level required to understand
written materials. Numerous formulas and numerical values
have been developed to objectively determine readability. In
chronic diseases such as hypertension, nurses play a critical
role in providing understandable, simple, and patient-specific
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information to ensure effective self-care and treatment
adherence. Patient education materials must be written at a
level that patients can understand to be effective. Therefore, the
American Medical Association, the National Institutes of Health
(NIH), and the United States Department of Health and Human
Services recommend that all articles and patient information
materials be written at a 6™-grade reading level or below.®

When the readability and reading difficulty of the three
Al-powered chatbots were evaluated, differences were observed
among them. The longest and most complex texts were found
in Gemini 3 responses, which were classified as "difficult,” "very
difficult,” and "college” level because of the high number of
words and sentences. Microsoft Copilot responses to some items
were predominantly in the "very difficult” and "professional”
ranges because of the high number of words and sentences.
Although ChatGPT produced shorter and simpler texts than the
other chatbots, its responses were still above the recommended
readability level for patient education on hypertension. These
findings indicate that all three chatbots have difficulty producing
content suitable for individuals with low health literacy. Rather
than using content generated by Al-powered chatbots directly
as patient education material in nursing care, it may be more
appropriate for nurses to simplify, verify, and restructure this
content according to individual patient needs.

Conclusion

The results of this study reveal that Al-powered chatbots have
significant potential in patient education for chronic diseases
such as hypertension. However, they are not sufficient on their
own in clinical nursing education in terms of the accuracy,
reliability, and suitability of the content produced for patients’
educational levels. It is noteworthy that information produced
by Al-powered chatbots needs to be simplified, especially
for patients with low educational levels. In nursing practice,
Al-powered chatbots are recommended for use as supportive
tools in patient education under the guidance and supervision
of nurses. When incorporating this technology into patient
education, nurses should verify the accuracy of the generated
content, adapt it according to patients' educational levels, and
support it with face-to-face education. Future research requires
multicenter and experimental studies evaluating the integration
of Al-powered chatbots into nursing care and education
processes and examining their effects on patient outcomes,
treatment decision-making, treatment adherence, and quality
of life. Furthermore, structured quality control and feedback
systems should be established to ensure that responses provided
by Al-powered chatbots are continuously monitored and
updated by nurses.
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OzET

Ddnyanin birgok yerinde gok sayida afet meydana gelmektedir. Bu afetler hem ulusal hem
de uluslararasi dizeyde olumsuz etkiler olusturarak bireyler Uzerinde istenmeyen sonuglara
sebep olmaktadir. Herhangi bir dogal afete maruz kalan bir toplumda afet sirasinda ve
sonrasinda bircok dnemli ve istenmeyen sonuclar meydana gelmektedir. Afetzedeler ailesel
ve ekonomik kayiplarindan dolayi ileri dizeyde fiziksel ve duygusal stres altindadir. Travma
sonrasi gorllen stresin ortaya cikardigi tepki uzun vadede bireylerde cesitli fizyopatolojik
suregleri tetiklemektedir. Son yillarda yapilan galismalar ve epidemiyolojik arastirmalar ile
dogalafetlerin akut ve kronik kardiyovaskuler hastaliklari tetikledigi kanitlandi. Birgok calisma,
afet sonrasi olusan stresin homeostazisi bozmasiyla kan basincini artirdigini, ginlik kan
basinci degisimlerinde bozulmalara neden oldugunu, kan viskozitesini ve katekolaminlerin
ddzeyini artirdigini ve trombositlerin aktivasyonunu hizlandirdigini, boylelikle kisa ve uzun
vadede cesitli kardiyovaskller hastaliklarin gorllme oranlarinin arttigini gosterdi. Afetin
hemen ardindaki akut evrede saglik profesyonelleri olarak hemsireler akut saglik durumlarinin
ve Ozellikle kardiyovaskller hastaliklarin gelismesini dnlemek adina mevcut olan en iyi
kaynaklari uygun saglk hizmetleri ile entegre ederek koordineli bir bicimde uygulamalidir.
Dogal afetlerin tlrl veya buyUkligl dikkate alinmaksizin kardiyovaskuler olaylarin 6nlenmesi
adina gerekli ve uygun midahalelerin yerine getirilmesi dncelikli olmalidir. Bdylelikle afetler
sonras! toplumun morbidite ve mortalite oranlari 6nemli dlgiide azalacaktir. Bu konu Uzerine
daha fazla calismanin yUritGlmesi, afet hemsireliginin yayginlastirilmasi ve yeteri kadar
farkindaligin olusturulmasi igin galismalar yapilmasi, ¢calisma bulgularinin gerekli kurum ve
kuruluslar ile paylasilmasi gerekmektedir. Bu derlemede; dogal afetler ve kardiyovaskuler
sistem Uzerine etkilerinden bahsedilerek, afet kardiyolojisi kavrami, afetlerin kardiyovaskUler
sistem Uzerindeki fizyolojisi ve etkisi, afetlerin kardiyovaskuler olaylarla iliskisi ile hemsirenin
bu noktadaki rolleri aciklandi.

Anahtar Kelimeler: Afet, hemsirelik, kardiyoloji

ABSTRACT

Natural disasters occur in many regions of the world and produce adverse outcomes at both
national and international levels. These events lead to significant negative consequences
for affected populations during and after the disaster period. Individuals exposed to disasters
experience substantial physical and emotional stress resulting from familial and economic
losses. Post-traumatic stress responses trigger various long-term pathophysiological
processes. Recent epidemiological and clinical studies demonstrate that natural disasters
are associated with both acute and chronic cardiovascular diseases. Evidence indicates
that post-disaster stress disrupts physiological homeostasis, elevates blood pressure, alters
circadian blood pressure variability, increases blood viscosity and catecholamine levels,
and accelerates platelet activation. Consequently, the incidence of cardiovascular events
increases in both the short and long term. In the acute phase immediately following a
disaster, nurses, as frontline health professionals, must coordinate available resources
with appropriate health services to prevent the development of acute health conditions,
particularly cardiovascular complications. Regardless of the type or magnitude of the
disaster, implementing timely and appropriate preventive interventions for cardiovascular
events should be a priority, as this approach can substantially reduce post-disaster
morbidity and mortality. Further research is needed in this field. Disaster nursing practices
should be expanded, and greater awareness should be promoted. Study findings should
also be communicated to relevant institutions and organizations. This review discusses
natural disasters and their effects on the cardiovascular system. It also examines the
concept of disaster cardiology, the physiological mechanisms underlying disaster-related
cardiovascular effects, the relationship between disasters and cardiovascular events, and
the roles of nurses in this context.

Keywords: Disaster, nursing, cardiology
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Afet Kardiyolojisi ve Hemsirelik

Afet ve Acil Durum Yénetimi Baskanlginin (AFAD) tanimina
gore afet; "toplumun tamami veya belli kesimleri icin fiziksel,
ekonomik ve sosyal kayiplar doguran, normal hayati ve insan
faaliyetlerini durduran veya kesintiye ugratan, etkilenen toplumun
bas etme kapasitesinin yeterli olmadigi doga, teknoloji veya
insan kaynakl olaylardir”. Diinya Saglik Orgltli (DSO) ise afeti,
"beklenmeyen, kurumun olanaklar ve kapasitesini asan, normal
isleyisi bozan, disaridan yardim gerektiren ani ekolojik olgu” olarak
tanimlar.” Bu tanim kapsaminda bir olaya afet denilebilmesi igin
en Onemli nokta, afetin ardindan toplumun kendi kaynaklarinin
afet karsisindaki yetersizligi sonucunda afetzedelerin dis yardima
gereksinim duymasidir. Her iki tanimdan da ¢ikarilabilecek
belirleyici nokta, afetin toplumun kendi kaynaklariyla basa
¢ikamayacag bir olay olmasidir.

Dldnyada meydana gelen 31 farkl dodal afet tlUrG oldugu
bilinmektedir. Uluslararasi Afet Veri Tabani'na gére 20. ylzyilin
ortalarindan itibaren dogal afetlerin goérilme oranlarinda artis
kaydedilmektedir. Buna paralel olarak afetlerden etkilenen
nifus sayisi ve etkilenme blyUkliginde de artis gorilmektedir.?
Uluslararasi Afet Epidemiyoloji Arastirma Merkezi (Centre for
Research on the Epidemiology of Disasters-CRED)nin 2024
yiinda yayimladigi raporda; 2023 yiinda dinya gapinda 399
dogal afetin yasandigi, 93,1 milyon insanin bu afetlerden cesitli
faktorlerle dogrudan ya da dolayli etkilendigi ve etkilenenlerden
86.473'Gnln hayatini kaybettigi bildirilmistir.®> 2023 yili, bir
onceki yilile kiyaslandiginda meydana gelen afet sayisinda, 6lum
oranlarinda ve ekonomik kayiplarda artis oldugu gozlenmistir.
2023 yiinda en gok meydana gelen afetler arasinda; sel (164),
firtina/kasirga (139), deprem (32), heyelan/toprak kaymasi (24),
orman yanginlar (16), kuraklik (10) ve asin sicakliklar veya sicak
hava dalgalan (10) yer almaktadir. En cok 6lime neden olan
dogal afetler sirasiyla; deprem (62.451), firtina/kasirga (14.666),
sel (7.763), heyelan/toprak kaymasi (654), asini sicaklik dalgalan
(406), orman yanginlan (264) ve kuraklktir (247). Bunun
yaninda 2023 yilinda dUnya ¢apinda depremlerden kaynaklanan
olimlerin %81,31' (50.783) Turkiye'de gerceklesmistir. En ok
nlfusu etkileyen afetler ise sirasiyla sel (32,4 milyon), kuraklik
(21,8 milyon), deprem (20,2 milyon) ve firtina/kasirgalardir
(17,3 milyon).3 AFAD'In 2023'te yayimladigi 2022 verilerine gore;
Turkiye'de en gok gortilen dogal afetler sirasiyla deprem (21.054),
heyelan (854), diger (firtina, dolu, asin kis kosullan) (451) ve sel
ve su baskinlandir (450).4

Dogal Afetlerin Kardiyovaskdiler Sistem
Uzerine Etkileri

Herhangi bir dogal afeti deneyimleyen bireylerde afet
sonrasindaki donemde travma sonrasi stres bozuklugu ortaya
cikabilmektedir. Ortaya cikan stres tepkisi, uyum araci olarak
sempatik sinir sistemini kullanarak kisa ve uzun vadede bireylerde
gesitli fizyopatolojik stregleri (Sekil 1) dogrudan ya da dolayl
yoldan tetiklemektedir. Sempatik sinir sistemi ile uyarilan
“savas ya da kag" tepkisi, bireyin strese karsi olan toleransini
artirmasinin yaninda vlcut sistemlerinde, ozellikle bagisiklk,
hematolojik ve nérohormonal sistemlerde de akut risk faktorlerini
tetiklernektedir. Yasanan maddi ve manevi (aile ve arkadas kaybi)
kaybin getirdigi yas duygusu haftalar, aylar ve hatta yapilan bir
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= Dogal afetler, kardiyovaskuler hastaliklarin insidansini artiran
6nemli bir halk sagligi sorunudur.

= Afet sonrasi gelisen psikolojik stres ve sempatik sinir sistemi
aktivasyonu; hipertansiyon, aritmi, miyokart infarktlst ve
trombotik olaylarin ortaya cikmasinda temel rol oynamaktadir.

= Afetler, akut ve uzun donemde kardiyovaskiler morbidite ve
mortaliteyi artiran fizyopatolojik ve psikososyal mekanizmalari
tetiklemektedir.

= Afet kardiyolojisinde erken miidahale, risk yonetimi, kronik hastalik
takibi ve psikososyal destek uygulamalari kritik Sneme sahiptir.

= Hemsireler; afet dncesi hazirlik, akut donemde triyaj ve bakim,
iyilesme slrecinde izlem ve egitim rolleriyle kardiyovaskuiler
komplikasyonlarin 6nlenmesinde anahtar rol oynamaktadir.

calismada gorildigl gibi yillar boyunca devam eden uyumsuz
stres tepkisine neden olmaktadir.> BOylelikle ortaya ¢ikan sempatik
sinir sistemi aktivasyonu, kalp atim hizinda, kan basincinda ve
kan viskozitesinde artisa neden olmaktadir.5® Bunu takiben
miyokardin oksijen gereksinimi artmakta ve sempatik aktiviteye
bagli olusan koroner arterlerdeki vazokonstriksiyon kardiyak
yukU artirarak kardiyak outputu azaltmaktadir. Oksijen arz ve
talep denklemindeki bu dengesizlik, sinirda kardiyak potansiyele
sahip olan bireylerde akut miyokart iskemisi ve 6lumcUl aritmiler
gibi akut durumlann gérilme olasiigini artirmaktadir. Afet
sonrasinda yasanan ani korku ve stresin tetikledigi sempatik
aktivite kanda katekolamin dlzeylerini de yUkseltmektedir.®®
Katekolaminlerin kalp (pozitif inotropik ve kronotropik etki) ve
damarlar (vazokonstriksiyon) Uzerindeki etkileri, koroner ya da
periferik damarlarda bulunan kolesterol plaklarinin riptire olarak
damar endotelinden ayrilmasina yol acmaktadir.s® Kapsuld
yirtilan trombotik plaklarin ayrildigi endotel bdlgesinden agiga
cikan faktorler trombosit agregasyonunu tetikleyerek damar
icerisindeki kan akimini engelleyebilmektedir. Ayrilan plak mikro
veya makrovaskuller yapilarda akut miyokart infarktlsd, anjina
pektoris, pulmoner emboli, inme gibi embolik durumlara neden
olmaktadir. Afet sonrasi bu gibi patofizyolojik durumlarin ilk birkag
haftada gérilme oranlar yaklasik iki katina gikmaktadir.5® Stres
tepkisinin uzun donemde kronik hale dontsmesi, néroendokrin
sistemde hipotalamo-hipofizer eksen dengesizligine neden
olarak kronik risk faktorleri olan instlin direnci, hipertansiyon,
diyabet, obezite, uyku bozuklugu ve hiperlipidemi streclerinin
gelisimine ve ilerlemesine yol acarak aterosklerotik slreclere
katkida bulunmaya devam etmektedir.>® Bu patofizyolojik
mekanizma ilk olarak 1999 Tayvan Depremi sonrasinda afetzede
hastalara uygulanan 24 saatlik Holter elektrokardiyografi
sonrasinda kardiyovaskuler dedgiskenlerin analiz edildigi bir
calismada gosterilmistir. ™

Bunun yaninda deprem gibi afetlerde afetzedeler goglk altinda
kalabilmektedir. Yasanan bu fiziksel travma sonucunda vicut
dokularinda, 6zellikle kas dokularinda gesitli hasarlar meydana
gelmektedir. Ezilme ve travmaya bagli kaslarda ortaya ¢ikan bu
hasara rabdomiyoliz, tabloya ise crush sendromu denilmektedir.
Rabdomiyolizde hcrelerin  yikimi sonucunda hiperkalemi,
hiperfosfatemi ve hipokalsemi gibi elektrolit bozukluklari
gorilmektedir. Meydana gelen bu elektrolit bozukluklar kan
dolasiminda toksik dUizeylere ulasmakta ve dzellikle hiperkalemiye
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Sekil 1. Afetin fizyolojik etkileri.
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bagl kardiyotoksisite ortaya cikmaktadir. Hiperkalemiye bagli
gorllen kardiyotoksisitenin, crush sendromunda hipotansiyon
ve soktan sonra gelen ikinci en yaygin O6lim nedeni oldugu
bildirilmektedir."

Yasam tarzi aliskanliklarindan olan uyku ve uyaniklik dizeni ise
afet sonrasi fiziksel olanaklar ve psikolojik etkilenimler yoluyla
bozulmakta ve ortaya gikan uyku sorunlan kardiyovaskdler iyi
olusu uzun donemde etkilemektedir.’? Bu duruma Ornek olarak
afet hipertansiyonu verilebilmektedir. Bu durum afetin hemen
ardindan olusmakta ve hem fiziksel cevre hem de yasam tarzi
aligkanlklar iyilesip dengelenene kadar devam etmektedir.
Bu durumun afet sonrasinda sistolik kan basincini 2-4 haftalik
periyotta ortalama 5-25 mmHg artirdigi bilinmektedir.? Ayrica
afet hipertansiyonunun geriatrik, metabolik sendromlu, kronik
bobrek hastaligina sahip, mikroalbimindrisi olan ve obezite tanili
hastalarda uzun slre devam ettigi de saptanmustir.?

Dogal afetlerle birlikte ortaya c¢ikan kisitlayici ve yikici etkiler,
afetzede bireylerin psikolojik iyi oluslarini zedelemekte ve bu da
onemli bir psikolojik ve zihinsel ylk olusturmaktadir.”™ Bu yUk{
olusturan psikolojik faktorler; anksiyete, kaygr, uyku bozukluklari,
depresyon, kisiler arasi iliskilerde bozulma, madde kullanim
bozuklugu, intihar ve yas tepkileridir.'#'¢ Psikolojik ylke neden olan
faktorler de kardiyovaskiler mortalite ve morbidite oranlarinda
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artisa neden olmaktadir.''¢ Psikolojik iyi olusta bozulma yalnizca
kardiyovaskuler hastalik ytkd Gzerinde degil; artrit, astim, kronik
agr, diyabet, immdunstpresyon, konsantrasyon kaybi veya
unutkanlik gibi biligsel gerilemeler, gastrointestinal bozukluklar,
metabolik sendroma yatkinlik ve ndroendokrin dizensizlikler
(kortizol, katekolamin ve tiroit hormon dlzeylerinde degisimler,
melatonin saliniminda azalma) gibi kronik tibbi durumlarin
prognozunun kotllesmesi Uzerinde de etkilidir.'#-¢

Afetlerin neden oldugu stres tepkisi ve buna bagli olusan travma
sonrasi stres bozuklugu afetzedelerde "ruminasyon” donglslne
neden olmaktadir.’" Yasanan olumsuz yasam olaylarinin
tekrar tekrar hatirlanmasi ve dustnUlmesi olarak tanimlanan
“ruminasyon” kavraminin tetikledigi kortizol salinimi dengesizligi
gibi nérohormonal mekanizmalar ve sempatik aktivite yoluyla
fiziksel ve psikolojik saglik etkilenerek stres kardiyomiyopatisi,
miyokart infarktUst, hipertansiyon, kalp yetersizligi gibi
kardiyovaskdler hastallk ve 6lim oranlan Uzerinde dolayli bir
etkisinin oldugu bilinmektedir.””2" Ayrica travma sonrasi stres
bozuklugunun neden oldugu uykusuzluk ve uyku bozukluklarinin
daha yUksek plazma renin aktivitesine ve renin ile aldosteron
duzeylerine neden oldugu ve bu durumun kalp yetersizligine
sahip hastalarda kardiyak olaylarin bagimsiz bir belirleyicisi oldugu
bir calismada gosterilmistir.?
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Son yillarda yapilan calismalar ve epidemiyolojik arastirmalar,
dogal afetlerin akut ve kronik kardiyovaskiler hastaliklardan
olan vendz tromboembolizm, akut koroner sendromlar,
trombotik inme, kardiyak aritmiler, hipertansiyon, Takotsubo
kardiyomiyopatisi ve kalp yetersizligi gibi rahatsizliklan
tetikledigini ileri stirmektedir.2325 Ozellikle afet sonrasi goriilen
psikolojik ve zihinsel stresin bu hastaliklarin gelisiminde anahtar
rol oynadidi distnUlmektedir.> 142325 Calismalarda, afetler sonrasi
en az bir kronik hastaliga sahip olan afetzede bireylerin hastanede
yatis oranlarinin arttidi tespit edilmistir.23-25

Amerika Birlesik Devletlerinde (ABD) yasanan Katrina
Kasirgasi'nda (2005) afetzede bireylerin %41'inin kalp hastalg,
hipertansiyon, diyabet veya astim gibi en az bir kronik hastaliga
sahip oldugu belirlenmistir. Benzer sekilde meydana gelen
Charley Kasirgasi'nda da (2004) alti kisiden birinin kalp veya
akciger rahatsizliklarinin alevlenmesi nedeniyle hayatini kaybettigi
saptanmistir.?¢?” Cin'de meydana gelen 7,9 buyukligtindeki
Sicuan Depremi'nde (2008) sehir hastanesine basvuruda bulunan
bireylerin %47'sinin hipertansiyon ve %24'Gnin diyabet tanili
hastalar oldugu gordlmusttr.2® Bunun yaninda diger calismalarda,
geriatrik yas grubunda ve beden kitle indeksi ylksek olan
depremzedelerde inme, ani 6lim ve akut miyokart infarktlsG
oranlarinin daha ylksek oldugu belirlenmistir.20-2°

Takiguchi ve ark.,' Blylk Dogu Japonya Depremi'nden (2011)
sonra her iki cinsiyette akut miyokart infarktlstne bagl uzun
vadeli (3 yillik) mortalite oranlarinin 6nemli dlgtide (yaklasik iki
kat) arttugini bildirmislerdir. Ancak afeti takip eden Gglncl yildan
sonra akut miyokart infarktls( vakalarinda artis kaydedilmemistir.
Bir baska calismada ise benzer sekilde depremden bir ay sonra
miyokart infarktlsinin 3,5 kat arttigi ve bu artisin depremden iki
ay sonrasina kadar devam edebilecegi saptanmistir.3® Nakamura
ve ark.3! tarafindan BlyUk Dogu Japonya Depremi'nden sonra
yapilan bir calismada; kalp yetersizligi (%46.7'ye karsi %12,5),
hipertansiyon (%53,3'e  karsi  %37,5), atriyal fibrilasyon
(%56.7'ye karsi %25) insidanslaninin ve hastane i¢i mortalite
oranlarinin  (%20'ye karsi %6,3) afeti yasamayan kontrol
grubuna kiyasla arttigi ve afetten sonra gortlen psikososyal strese
bagli olarak korunmus ejeksiyon fraksiyonlu kalp yetersizliginin,
azalmis ejeksiyon fraksiyonlu kalp yetersizligine kiyasla daha
fazla (%56,7'ye karsi %43,8) gelistigi gorlilmisttr. Nakamura
ve ark.*? tarafindan yapilan bir baska ¢alismada ise 2011 Japonya
depremi ve tsunamisinden sonraki ilk yil etkilenen bdlgede
dekompanse akut kalp yetersizligi insidansinin dnemli dizeyde
artuigi ve afet sonrasindaki birinci yilda (2012) azalma egilimine
girdigi tespit edilmistir. Ancak oranin 2013 ve 2014 yillarinda
yeniden kademeli olarak artisa gectigi belirtilmistir. Miyata ve
ark.,® BlyUk Dogu Japonya Depremi sonrasinda afetin yasandigi
cografyada bulunan 10 hastanenin kardiyoloji bolimlerine
yapilan basvurular inceledikleri calismalarinda; kalp yetersizligi,
pulmoner tromboembolizm ve enfeksiy6z endokardit dahil olmak
Uzere gesitli kardiyovaskller hastaliklarin haftalik insidanslarinin
belirgin ve gegici sekilde arttigini bildirmislerdir. Ayni zamanda
ani kardiyak ve beklenmedik &lUm sayilari ile sismik aktivite
arasinda anlamli iliskiler bulunmustur.3® Akut fazda ani kardiyak
ve beklenmedik 6lim siklginin standardize insidans orani, 6nceki
yillarla karsilastinldiginda énemli 6lclide artmistir. Standardize
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insidans orani artislarinin agirlikli olarak kadinlarda, yaslilarda ve
tsunaminin vurdugu boélgede yasayanlarda oldugu ve zamansal
olarak hafta ici glinlerde gece ve sabah saatlerinde yogunlastigi
saptanmistir.3*

Babi¢ ve ark.” 2020 yiinda Hirvatistan'' vuran iki buyUk
depremden Once ve sonra kalp sikdyeti olan hasta sayisi
oraninin ve bu hastalarin 6zelliklerinin farkli olup olmadigini
degerlendirmek amaciyla yaptiklari galismada, depremin merkez
Usstine en yakin alti hastanenin acil servislerinde kalp sikayeti ile
muayene edilen 5.575 hastanin tiim ziyaretlerine iliskin verileri
toplamis ve depremden Onceki 7 gln icinde gériilen hastalar
ile deprem gunl ve depremden sonraki 6 gln icinde gorulenleri
karsilastirmistir. Depremden sonra hastanede goérilen hastalarin
daha geng oldugu (ortalama olarak 68'e karsi 72,5) ve daha az
siklikla (%32,9'a karsi %42.,8) kardiyovaskiler hastaliga sahip
olduklari gérdlmustir. Bu grupta birincil tani daha az siklikla akut
miyokart infarktist (%15,6'ya karsi %21,9), kalp yetersizligi
(%9,3'e karsi %19,4) ve kontrolsiiz hipertansiyon (%13,9'a
karsi %19,4) iken daha sik olarak (%28,8'e karsi %18,0) anjina
dist gégus rahatsizugi olarak tespit edilmistir. Merkez Usslne
20 km mesafede bulunan hastanelerde goérilen hastalarda,
depremden Once gorilenlere kiyasla depremden sonra akut
miyokart infarktlst (%14,5'e karsi %22,8), akut hipertansiyon
(%103 karsi %21,8) ve elektrokardiyoversiyon ile tedavi edilen
paroksismal aritmilerde (%0,9'a karsi %4,5) anlaml derecede
artis oldugu goralmustdr.

BlylUk Dogu Japonya Depremi (2011) sonrasinda Fukushima
Daiichi Nukleer Santralinde bir nlkleer sizinti felaketi
yasanmistir.3> Benzer bir durum Cernobil Kazasi'ndan (1986) sonra
da gorGlmuUstlr. Bu kazalardan sonra dogustan anomalilerde
belirgin artislar kaydedilmistir. Bu gibi ntkleer olaylardan sonra
en sik gortlen konjenital anomalilerin konjenital kalp anomalileri
oldugu tespit edilmistir. Japonya'da (2011) 100.000 canl
dogum basina yenidogan ve bebeklerde karmasik konjenital
kardiyovaskuller hastaliklara yoOnelik yapilan operasyonlarin
sayisi BuyUk Dogu Japonya Depremi'nden sonra %14 oraninda
artmustir.3®

Nagayoshi ve ark.¢ tarafindan 12 Temmuz 2012 tarihinde
Japonya'nin glneybatisinda Ozellikle Aso Dagi bodlgesinde
yasanan sel ve camur kaymasi afetleri Uzerine yapilan galismada
kardiyovaskuler olaylarin insidans oraninin afet dncesindeki ayda
4,5 iken afet sonrasindaki ayda 16,8'e ulastigi gérilmustdr.

Gao ve Wang'in*” vyaptiklarn calismada, tekrarlayan tropikal
kasirgalar ve asin sicaklar gibi kisa streli veya kademeli afet
olaylarinin Glneydogu ABD'deki yasli ntifusta kalp hastaliklar ve
felclerin neden oldugu 6lUm oranlarini artirabilecedi belirlenmis
ve bu tir birlesik afetlerin hastalik insidanslarini artiracadi
6ngortlmistdr,

Dogal afetlerin blyUkligindn ve zamanlamasinin kardiyovaskUler
hastaliklarla pozitif yénde iliskili oldugu yapilan arastirmalar
sonucunda ortaya konulmustur. Ornek olarak Aoki ve ark.,3 Bily(ik
DoguJaponya Depremi'nden sonra miyokart infarktist, Takotsubo
kardiyomiyopatisi ve kalp yetersizligi gibi kardiyovaskuler
hastalklarin  gorilme sikugimin  farkli  zaman dilimlerinde
degisiklikler gosterdigini tespit etmislerdir. Gece ve 6zellikle sabah
erken saatlerde gortilen depremlerde kisinin stres tepkisi ile ani
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olarak uyanmasinin ve vlcudun iginde bulundugu sirkadiyen
ritmin getirdigi endotel hlcre disfonksiyonu, vazospazm,
hematokrit ve fibrinojen artisi ile beta-tromboglobulin ve
trombosit faktor(i-4'Gn plazma dlzeylerindeki artis gibi trombotik
risk faktorleri nedeniyle akut kardiyovaskUler olaylarin daha sik
yasandigi gordlmustir.3® Bir baska galismada ise Kaliforniya'daki
Loma Prieta Depremi ile Northridge Depremi karsilastinildiginda,
0gleden sonra geg saatlerde insanlarin ayakta oldugu bir zamanda
meydana gelen depremin, sabahin erken saatlerinde meydana
gelen depreme kiyasla olumsuz kardiyak olaylarla iliskili olma
ihtimalinin daha dlstk olabilecegi gordlmustdr.®

Depremler mevsimsel olarak incelendiginde akut koroner
sendrom olgularinin kis aylarinda daha fazla géraldtigu ve ozellikle
kis mevsiminde ve pazartesi sabahi yasanan depremlerden sonra
akut koroner sendroma bagli mortalite oranlarinin arttigr tespit
edilmistir.?®

Yasanan afetin blyUkligtine bakildiginda ise 6zellikle depremlerde
gorllen kardiyovaskiler olaylarin ¢cogunlugunun 6,0 ve Uzeri
blyUklikteki depremlerle iliskilendirildigi gorilmektedir.>'2

Afet Kardiyolojisinde Hemsirenin Rolu

Dogal afetler sonrasi kesintiye ugrayan hizmetler ve kaynaklar
sonucunda ortaya ¢ikan tibbi durumlar, afetin kriz ve akut dénemi
sonrasinda is glcl kaybina, geriye donlsslz kayiplara neden
olmakta ve hastaliklarin kontroldnl zorlastirmaktadir. Bunlarn
onlemekicin afet Oncesi, sirasi ve sonrasinda birtakim planlamalar,
mudahaleler ve izlem calismalan yapilmalidir.#®4! Dogal afetler
sonrasinda ilag temini, tibbi ekip ve ekipman eksikligi, fiziksel ve
ekonomik yetersizlikler gibi durumlar ézellikle kronik hastaligi olan
bireyleri etkilediginden, afet sonrasi faaliyetlerin planlanmasi,
uygulanmasi, izlenmesi ve iyilestirilmesi asamalarinda dikkat
edilmesi gereken gruplardan birini olusturmaktadir.

Afetin hemen ardindaki akut evrede saglik profesyonelleri, akut
saglk durumlarnnin ve oOzellikle kardiyovaskuler hastaliklarin
gelismesini 6nlemek adina mevcut olan en iyi kaynaklar uygun
saglk hizmetleri ile entegre ederek koordineli bir bicimde
triyaj yapmali ve Oncelikli saglk hizmetlerinin devamulgini
saglamalidir. Oncelikli saglik hizmetleri saglanirken afeti yasayan
toplumun ilag, yiyecek, barinma, hijyen ve glvenlik ihtiyaclari
belirlenmelidir.#24* Bu nedenlerden dolayl afet hemsiresinin en
temel hedefi, afetlerden etkilenen toplumun saglk dizeyini
optimum seviyeye getirmektir. Bunu gerceklestirirken is birligi,
uzlasi, liderlik, dayanisma, koordinasyon, kontrol, &zveri,
nezaket gibi 6zelliklere sahip olmasi gerekmektedir. Uluslararasi
Hemsireler Konseyi'nin (ICN) (2016) afetlerde hemsirelerin
rollerine yonelik agiklamasina gore afet hazirlig, risk tanilamasini
ve multidisipliner yonetim stratejilerini kapsayan bir strectir. Bu
strecte afetlerden olumsuz yonde etkilenen toplumun kisa, orta
ve uzun vadeli saglik gereksinimlerine etkin yanitlar vermek kritik
bir durumdur. Afetlerin evreleri olan risk ve zarar azaltma asamasi,
hazirlik asamasi, midahale asamasi ve iyilestirme asamalarinin
her birinde hemsireler farkli rol ve sorumluluklara sahiptir.42-4

Risk ve zarar azaltma asamasinda hemsireler, acil durumlardan
veya afetlerden kaynaklanan riskleri dnlemek ve afet durumunun
benzer etkilerinden sonu¢ ¢ikarma konusunda toplumun ve
kaynaklarin tanilanmasinda énemli role sahiptir.*2-4¢ Toplumun
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ve kaynaklarin tanilanmasinda hemsire; mevcut saglk
calisanlarinin durumunu, bélgesel kurum ve organizasyonlari,
mevcut afet planini, afete yonelik toplumun farkindaligini, afetin
blyUkligund, etkisini ve onceki afet durumlanni belirlemelidir.
Boylelikle hemsire afet tehditlerini tanilar, gercek ve olasi afet
tehditlerini belirler, afet planlarinin etkisini inceler, toplum
tepkisini tanilar ve toplumun katiimini belirler.#6-4°

Hazirlk asamasinda ise hemsireler toplumsal kapasitenin
yeterliligini degerlendirmektedir. Bunun yaninda afet tipleri
ve bu afetlere yonelik yonetim becerilerini edinirler.® Beceriler
yoninden gerekli sertifikasyonlarr tamamlamaktadirlar.®®
Toplumsal hazirlik igin egitimler, ik yardm programlari, acil
durumlara yonelik bilgilendirmeler (telefon numaralar, kurum ve
kuruluslar, gerekli malzemeler vb.) yapmaktadirlar.43:4547-49

Mldahale asamasinda hemsireler, diger saglk ve afet
calisanlaniyla birlikte triyaj, saha bakimi, yarali afetzedelerin
bakimi, sevk islemleri ve koordinasyon gibi rolleri yerine
getirmektedir. lyilestirme evresinde ise hemsireler afetzedelerin
akut ve kronik donemde saglk bakim ihtiyaclarn basta olmak
Uzere gerekli ihtiyaclarini belirleme ve karsilama, fiziksel ve ruhsal
rehabilitasyon programlarini strdirme, afetlerin afetzedeler
Uzerindeki etkilerini izleme ve gerekli erken midahaleyi saglama,
afetzedelerin glvenligini strddrme gibi gdrev ve rollerini yerine
getirmektedir.424347-49

Mdidahale ve iyilestirme asamalarinda ayrica asagidaki konulara
dikkat edilmelidir:

e Olaykumandazinciriniizleme, uygungirisimlerigerceklestirme,
risk yonetimine yonelik planlama calismalarina katilma,

e Afetzedeler icin barinma olanaklarinin

gelistirilmesi,

toplanma ve

e Afetzedeler arasinda enfeksiyon kontroliniin saglanmasi,
e Afet sonrasi afetzedelerin psikolojik streslerinin yénetimi,

e Afetzedelerin uzun ddnemde saglik ihtiyaclarinin izlenmesi
ve karsilanmasi (koruyucu ve tedavi edici midahaleler),

e Saglk ihtiyaglarinin karsilanmasinda kurum ve kuruluslarin
koordinasyonunun saglanmasi ve bu kurumlara afetzedelerin
ihtiyaclari konusunda bilgilendirme yapilmasi,

e Gerekli kurum ve kuruluslara elde ettigi saguk bulgularini
iletme,

e Diger saglik galisanlari ile is birligi olusturma,
o Sevk islemlerine destek olma,

e Afet sonrasi ddnemde bireyler agisindan risk olusturan uzun
vadeli faktorleri belirleme,

e Bireylere ve kurtarma ekiplerine gerekli egitimleri strdirme
gibi gbrev ve sorumluluklara da sahiptir.4347-4951

Afet sonrasindaki donemde oOncelikle uyulmasi ve izlenmesi
gereken uygulamalara genel olarak bakilirsa:

e Anksiyete ve stres tepkisi kontrol altina ainmalidir (gerekli
gorlldigl durumlarda kontrolll bicimde anksiyolitik ve
antidepresan ilaglar kan basinci artiglarini kontrol altina
alabilmektedir).
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e Devaml alinan ilaclar kesilmemeli ve dlzenli bicimde

kullanim saglanmalidir.

e Bireylerin ilag rejimleri sorgulanmali, ardindan uygulanabilirligi
dederlendirilerek afetzede igin uygun bir rejim planlanmaldir.
Planlanan rejim sonrasinda takip edilmelidir.

e Kan basinc takibi imkanlar cercevesinde dlzenli araliklarla
strduralmelidir.

o Kan glukoz dlzeyleri izlenmeli, ylUksek seyreden serum
glukoz dlizeyleri kontrol altina ainmaldr.

e Tutln Grinlerinden ve alkolld iceceklerden uzak durulmalidir.

o Afetzedeler yeterli dizeyde dinlenmeli, kendilerine gliven
hissiyati verilmelidir.

o Afet sonrasi donemdeki iyilestirme asamasinda bireylere
psikolojik taramalar yapilmali, gereken durumlarda psikolojik
destekler saglanmalidir. Bu donemde afetzedelere stresi
azaltma ve gevseme yontemleri 6gretilmelidir.

e Afet sonrasindaki iyilestirme doneminde hem afetzedeler
hem de saglik calisanlarn arasindaki bulasici hastaliklan
onlemek adina sanitasyon calismalarina 6zen gosterilmelidir.

o Hemisireler afet sonrasi donemde gerekli kurum ve kuruluslarla
is birligi yaparak afetzedelerin beslenme ihtiyaclarini
belirlemeli ve desteklenmesi adina kurum ve kuruluslara
bilgilendirme saglamalidir. Ornek olarak, tuz alminin
azalulmasi ve yuksek potasyum diyetinin tesvik edilmesi
saglanmalidir. Yapilan bir arastirmada Buylk Dogu Japonya
Depremi'nde depremzedelerde sodyum aliminda ortaya ¢ikan
artisin afet hipertansiyonu insidansini artirdigi gortlmusttr.42

e Afet sonrasindaki donemde herhangi bir sakatligi veya
kisitlligr olmayan bireylerin yeterince hareket etmesi ve sivi
tlketmesi saglanmaldir.

o Uyku kalitesinin ve derinliginin azalmasi ile sempatik
aktivitenin arttigi, belirgin kan basinci degisikliklerinin
yasandigi ve miyokart dokusunun aritmilere karsi duyarliiginin
arttigi; REM uykusunun NREM uykusuna oraninin azaldig
bilinmektedir. Boylelikle uyku kalitesinin iyilestirilmesi, gece
ve sabah saatlerinde kardiyovaskller olaylar azaltmada
Oonemli bir anahtar rol oynamaktadir. Bu gibi nedenlerden
dolayr bireylerin uyku aliskanlklan degerlendirilmelidir.
Bireylerin uyku hijyenini etkileyen yer, zaman, aliskanliklar,
hastaliklar, ses, 1sik ve hastalik durumu gibi kriterler afetzedeler
ile yGz ylize gorlsllerek 6grenilmelidir. Elde edilen bulgular
dogrultusunda gerekli énlemler alinmalidir.>2°

e Hastalan bilgilendirmek amaciyla tUtin Grlnlerinden ve
alkollti igeceklerden uzak durulmasi gerektigi aktarilmalidir.

Sonug

Yasadigimiz diinyada her gecen glin farkll cografyalarda cesitli
topluluklari etkileyen dogal afetler meydana gelmektedir.
GUn gegtikge gordlme oranlan ve cesitliligi artan dogal afetler,
6zellikli gruplar arasinda yer alan kronik hastaliga sahip bireyleri
daha cok etkilemektedir. Afetler nedeniyle olumsuz sekilde
etkilenen sagugin tim boyutlarn, o6zellikle kardiyovaskuler iyi
olusta istenmeyen akut veya kronik risklerin ortaya cikmasina
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neden olmaktadir. Bunun sonucunda kardiyovaskUler hastalik
yUk( ile morbidite ve mortalite oranlarn artmaktadir. Bu durum,
afet sonrasi akut ve uzun dénemde koruyucu, tedavi edici ve
rehabilite edici midahaleleri gerekli kilmaktadir.

Dogal afetlerin tlrl veya bulyUkligy dikkate alinmaksizin,
kardiyovaskuler olaylarin onlenmesi adina gerekli ve uygun
mudahalelerin yerine getirilmesi dncelik olmalidir. Tim saglk
profesyonellerinin ve afet yonetiminde rol alan kisi, kurum
ve kuruluslarin bu konu Uzerine dikkatlerini ve kaynaklarini
yonlendirmeleri, kisa ve uzun vadede toplumun morbidite ve
mortalite oranlarini 6nemli olclide azaltacaktir.

Bunlan gergeklestirmek adina erken midahale ve triyaj sistemi,
kronik hastalik yOnetiminde editim ve hazirlik, mobil saglk
hizmetleri ve teletip uygulamalari, psikososyal destek ve stres
yOnetimi programlar gibi faaliyetler uygulamaya konulmal
veya yayginlastirilmalidir. Bu konu Gzerine daha fazla calismanin
yurttdlmesi ve yeterli farkindaligin gelistirilmesi dnerilmektedir.

Cikar Catismasi: Yazarlarin beyan edecek herhangi bir gikar gatismasi
bulunmamaktadir.

Finansal Destek: Yazarlar bu calismanin herhangi bir finansal destek
almadigini beyan etmislerdir.

Yazim Desteginde Yapay Zeka Kullanimi: Yazarlar tarafindan yapay
zeka destekli teknolojilerin kullanildigina dair herhangi bir agiklama
yapilmamistir.
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