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Examination of Well-Being, Comfort, and Anxiety Levels of Patients
With Non-ST-Elevation Myocardial Infarction Prior to Angiography:

A Cross-Sectional Study

ST Segment Yukselmesiz Miyokard Enfarktusu Geciren Hastalarin Anjiyografi
Oncesi lyilik Hali, Konfor ve Anksiyete Durumlarinin Degerlendirilmesi:

Kesitsel Bir Calisma

ABSTRACT

Objective: This study aimed to examine the well-being, comfort, and anxiety levels of
patients with non-ST-elevation myocardial infarction prior to angiography.

Method: The study sample consisted of patients (n=264) hospitalized in a coronary
intensive care unit. Data were collected between June and December 2023 using the
Patient Information Form, Shortened General Comfort Questionnaire (SGCQ), Flourishing
Scale (FS), State Anxiety Inventory (SAI), and Trait Anxiety Inventory (TAI). The data were
analyzed using numbers, percentages, means, standard deviations, medians, minimum and
maximum values, the Mann-Whitney U test, Kruskal-Wallis test, Bonferroni correction, and
Spearman correlation test.

Results: The mean age of the patients was 62.04+12.19 years, and the mean body
mass index was 25.05+4.15 kg/m?2. The mean total scores were 94.35+11.55 for the
SGCQ, 30.35+8.22 for the FS, 56.44%+11.14 for the SAl, and 49.13+7.84 for the TAl. Male
patients had significantly higher comfort and well-being scores, whereas female patients
reported higher anxiety levels (P < 0.05). Higher education levels, sufficient income, and
employment were positively associated with comfort and well-being scores (P < 0.05).
Patients who regularly used medications also had higher SGCQ and FS scores (P < 0.05).
A positive correlation was found between SGCQ and FS scores, whereas both scales were
negatively correlated with SAl and TAl scores (P < 0.05).

Conclusion: It was concluded that the patients in the present study had moderate levels of
comfort and well-being. Their anxiety, on the other hand, was found to be severe.

Keywords: Acute myocardial infarction, cardiac nursing, coronary angiography, nursing care,
patient comfort

OzZET

Amac: Bu arastirma, ST segment ylkselmesiz miyokard enfarktlsl geciren hastalarin
anjiyografi dncesi iyilik hali, konfor ve anksiyete durumlarini incelemek amaciyla yapildi.

Yontem: Arastirmanin 6rneklemini bir koroner yogun bakim Unitesinde yatan hastalar
(n=264) olusturdu. Veriler, Haziran-Aralik 2023 tarihleri arasinda Hasta Tanitim Formu, Genel
Konfor Olgedi Kisa Formu (SGCQ), lyilik Hali Olcegi (FS), Durumluk Kaygi Envanteri (SAI) ve
Surekli Kaygl Envanteri (TAI) kullanilarak toplandi. Veriler; sayi, ylzde, ortalama, standart
sapma, ortanca, minimum ve maksimum dederler, Mann-Whitney U testi, Kruskal-Wallis
testi, Bonferroni dlizeltmesi ve Spearman korelasyon testi kullanilarak degerlendirildi.

Bulgular: Hastalarin yas ortalamasi 62,04£12,19 yil, beden kitle indeksi ortalamasi ise
25,05%4,15 kg/m2 idi. Olceklerden alinan ortalama toplam puanlar SGCQ icin 94,35+11,55, FS
icin 30,35+8,22, SAl igin 56,44+11,14 ve TAl icin 49,13+7,84 olarak bulundu. Erkek hastalarin
konfor ve iyilik hali puanlan anlaml dlzeyde daha ylksekken, kadin hastalarin kaygi dizeyleri
daha ylksekti (P < 0,05). Ylksek egitim dizeyi, yeterli gelir ve istihdam durumu, konfor ve
iyilik hali puanlanyla pozitif yonde iliskiliydi (P < 0,05). Duizenli ilagc kullanan hastalarin SGCQ
ve FS puanlari da daha yutksekti (P < 0,05). SGCQ ve FS puanlari arasinda pozitif yonde bir iliski
bulunurken, her iki 6lcek puani da SAI ve TAI puanlariyla negatif yonde iliskiliydi (P < 0,05).

Sonug: Arastirmada hastalarin konfor ve iyilik hali dizeylerinin orta dizeyde oldugu
belirlendi. Hastalarin kaygi dizeylerinin ise agir dizeyde oldugu saptandi.

Anahtar Kelimeler: Akut miyokart infarktlst, kardiyak hemsireligi, koroner anjiyografi,
hemsirelik bakimi, hasta konforu
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Introduction

Cardiovascular diseases are serious health problems associated
with risk factors such as living conditions, diet, sedentary lifestyle,
smoking, and obesity, all of which can affect life expectancy.’
Cardiovascular diseases, which cause millions of deaths each
year, are recognized as the leading cause of death worldwide.?
Myocardial infarction (MI), which results from coronary artery
disease, is considered a major health problem because of its high
mortality rate, severe complications, and risk of recurrence.’

Myocardial infarction is pathologically defined as myocardial
tissue death secondary to prolonged cellular ischemia.” Acute
coronary syndromes include conditions such as unstable angina
pectoris, non-ST-elevation myocardial infarction (NSTEMI), and
ST-elevation myocardial infarction (STEMI).* STEMI and NSTEMI
are two distinct types of acute coronary syndrome with different
clinical presentations and outcomes. Although both conditions are
characterized by acute myocardial ischemia, they differ in several
fundamental aspects. STEMI is typically associated with complete
occlusion of a coronary artery, leading to myocardial infarction and
ST-segment elevation on electrocardiography (ECG).* In contrast,
NSTEMI generally results from partial occlusion or severe narrowing
of a coronary artery and leads to myocardial infarction without
ST-segment elevation on ECG.¢ Patients with STEMI have a higher
prevalence of lipid plaques, macrophages, and luminal thrombi
than patients with NSTEMI.” In terms of outcomes, previous
studies have shown that patients with STEMI have a higher risk of
early mortality, whereas those with NSTEMI have a higher risk of
long-term mortality.2 Therefore, patients diagnosed with STEMI
generally undergo urgent intervention and coronary angiography,
whereas those diagnosed with NSTEMI typically receive planned
intervention. In other words, patients diagnosed with NSTEMI are
hospitalized in the intensive care unit or ward on a scheduled date
and subsequently undergo coronary angiography.

The diagnosis of NSTEMI is based on cardiac biomarkers, including
cardiac enzyme levels, ECG findings, physical examination, and
patient history.® Recent epidemiological studies have reported an
increase in the prevalence of NSTEMI but a decrease in the prevalence
of STEMI, highlighting the growing significance of NSTEMI.™®

Myocardial infarction is a severe, life-threatening health problem
associated with a risk of recurrence and a high mortality rate.
Therefore, inadditiontovarious physicalproblems, it can also cause
psychological problems in patients.! Patients who experience
MI frequently develop psychological distress, such as anxiety
and depression, which may substantially affect their quality of
life and clinical outcomes." Conversely, psychological support
has been associated with better quality of life and a reduced
risk of recurrent infarction in post-MI patients.'® Therefore, the
well-being, comfort, and anxiety levels of patients who have
experienced Ml are highly important for the overall management
and long-term prognosis of the disease. These patients require
support to maintain their well-being, improve their comfort,
and reduce their anxiety levels. Well-being and comfort play
crucial roles in patients with myocardial infarction because they
influence treatment adherence, recovery, and overall prognosis.’™
Patients who report higher levels of comfort and psychological
well-being are more likely to tolerate invasive procedures, adhere
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MAIN POINTS

= Heart disease is a serious, life-threatening condition.

= Non-ST-elevation myocardial infarction is a type of acute
coronary syndrome.

= Angiography is a commonly performed procedure in patients with
myocardial infarction.

= Patients may experience anxiety before undergoing angiography.

to medical and lifestyle recommendations, and experience a
better quality of life. In contrast, reduced well-being is associated
with increased levels of depression and anxiety, which have been
shown to impair adherence, delay recovery, and worsen clinical
outcomes. These findings highlight the importance of nursing
interventions, such as psychosocial support, patient education,
and comfort-enhancing practices, because these interventions
can improve patients' overall care experience and contribute to
better long-term outcomes. From a nursing care perspective,
supporting patients' well-being and comfort is essential for
optimizing recovery and improving quality of life.’>'® In addition,
the outcomes and quality of life of patients with MI should be
optimized by implementing appropriate measures and providing
comprehensive care to enhance patient comfort. In this context,
our study aims to contribute to the literature by examining the
pre-angiography well-being, comfort, and anxiety levels of
patients with NSTEMI, identifying factors affecting well-being,
comfort, and anxiety, and determining the relationships among
these variables.

Aim of the Study

The aim of this study was to examine the well-being, comfort,
and anxiety levels of patients with NSTEMI prior to angiography.

Research Questions
What is the well-being status of patients with NSTEMI prior to
angiography?

What is the comfort level of patients with NSTEMI prior to
angiography?

What is the anxiety status of patients with NSTEMI prior to
angiography?

What effects do the sociodemographic characteristics of
patients with NSTEMI have on their well-being, comfort, and
anxiety levels?

Are there significant relationships among the well-being,
comfort, and anxiety levels of patients with NSTEMI prior to
angiography?

Methods

Design
The study was conducted using a descriptive, cross-sectional
research design.

Setting and Participants
The study population consisted of patients (N=660) hospitalized in
the coronary intensive care unit of a training and research hospital
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in Turkiye. The minimum sample size was calculated as 244
patients based on a 95% confidence interval, 5% margin of error,
and 95% power. The study was completed with a total of 264
patients who met the inclusion criteria and agreed to participate.
Data were collected between June and December 2023.

Inclusion Criteria

Patients who were hospitalized in the coronary intensive care
unit, diagnosed with NSTEMI, conscious, able to communicate
and cooperate, aged 18 years or older, and willing to participate
were included in the study.

Exclusion Criteria

Patients who were younger than 18 years, had dementia or other
mental disorders, had clinically diagnosed intellectual disability,
had received a psychiatric diagnosis, left questions unanswered,
or were unwilling to participate were excluded from the study.

Data Collection Instruments

Data were collected using the Patient Information Form,
Shortened General Comfort Questionnaire (SGCQ), Flourishing
Scale (FS), State Anxiety Inventory (SAl), and Trait Anxiety
Inventory (TAI).

Patient Information Form

This form was developed by the researchers to assess the
patients’ sociodemographic and clinical characteristics. The
form consisted of 13 items, including age, height, weight,
body mass index, gender, marital status, education level,
income level, and employment status. In addition, clinical
information, such as family history of cardiac disease, regular
medication use, use of antihypertensive, cholesterol-lowering,
oral antidiabetic/insulin, or anticoagulant medications, and
history of previous angiography, was recorded. The form
provided descriptive data for analyzing the associations
between patients' background characteristics and their well-
being, comfort, and anxiety levels.

Shortened General Comfort Questionnaire

The instrument was developed by Kolcaba in 2006 and adapted
into Turkish by Citlik and colleagues in 2018.7°2° It was used in
the present study to measure patients’ overall comfort levels prior
to angiography. Lower scores on the questionnaire indicate lower
levels of comfort.’ The Cronbach's alpha reliability coefficient
of the scale was 0.82 in the study conducted by Crtlk and
colleagues and 0.73 in the present study.

Flourishing Scale

Developed by Diener and colleagues, the Flourishing Scale (FS)
was adapted into Turkish by Fidan and Usta.?"?? It was used in
this study to evaluate patients' psychological well-being. Higher
scores on the scale indicate a higher level of well-being. The
Turkish version of the scale has a Cronbach'’s alpha value of 0.83,
whereas the value was 0.82 in the present study.

State-Trait Anxiety Inventory

The inventory was developed by Spielberger and colleagues in
1970, and its Turkish validity and reliability study was conducted
by Oner and Le Compte.?324 The scale is designed to measure
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individuals' anxiety levels and consists of 40 items in total. The
inventory uses a four-point Likert scale and consists of two
components: the SAI (first 20 items) and TAI (last 20 items).
In this study, the SAI was used to evaluate patients' situational
anxiety levels related to angiography, whereas the TAIl was used
to measure their general and long-term anxiety tendencies.
The Cronbach's alpha values ranged from 0.94 to 0.96 for the
SAl and from 0.83 to 0.87 for the TAl in the Turkish version of
the scale, whereas they were 0.87 and 0.81 for the SAI and TAI,
respectively, in the present study.

Data Collection

The patients were informed about the aim of the study, assured
that their information would be kept confidential, and informed
that they were free to withdraw at any time. Written consent was
obtained from patients who agreed to participate in the study.
The researchers then collected patient data by administering the
questionnaires face-to-face. The researchers remained with the
patients until they completed the forms to avoid any influence
from accompanying individuals. It took the participants 20-25
minutes to complete the forms. The questionnaire forms were
checked for missing data upon collection.

Data Analysis

The data obtained were analyzed using SPSS version 25.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistics were calculated
using numbers, percentages, means, standard deviations,
medians, and minimum and maximum values. Normality was
assessed using the Kolmogorov-Smirnov test and graphical
methods. The Mann-Whitney U test, Kruskal-Wallis test,
Bonferroni correction, and Spearman correlation analysis were
performed for non-normally distributed data. Total scale scores
and the internal consistency reliability of the subscales were
determined by calculating Cronbach’s alpha values. The level of
significance was set at P < 0.05 for all statistical analyses.

Ethical Considerations

Approval for the research was granted by the Batman University
Ethics Committee (Approval Number: 2023/04-09, Date:
13.06.2023). Written informed consent was obtained from the
patients using voluntary informed consent forms. The study
was conducted in accordance with the ethical standards of the
Declaration of Helsinki.

Results

The mean age of the participating patients was 62.04+12.19
years. The mean body mass index of the patients included in the
study was 25.05+4.15 kg/m?, and 72.7% had a body mass index
of 25 kg/m? or higher. Of the patients, 51.9% were male, 89%
were married, the majority (68.2%) had completed primary
education, 48.5% had an income lower than their expenses, and
56.4% were unemployed. A family history of cardiac disease was
reported by 42.8% of the patients. In the present study, 80.3%
of the patients were found to use medications regularly. In
addition, 28.4% were using cholesterol-lowering medications,
33.7% were taking oral antidiabetic medications or insulin,
63.3% were using antihypertensive medications, and 61% were
using anticoagulant medications. More than half of the patients
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(52.3%) reported that they had never undergone angiography  on this questionnaire was 94.35+11.55. The mean scores for
before, whereas 37.1% stated that they had undergone the relief, ease, and transcendence subscales were 33.95+3.96,
angiography once (Table 1). 31.01+5.80, and 28.48+5.82, respectively. The patients' mean

One of the scales used to determine the patients’ comfort levels — total FS score was 30.35+8.22, indicating a moderate level
in the present study was the SGCQ, and the mean total score  of perceived well-being. The mean SAI and TAI scores were

Table 1. Sociodemographic characteristics (n=264)

Characteristic Category / X£SD (min-max) n %
Age, years 62.04+12.19 (24-89)
Body mass index, kg/m? 25.05+4.15
Body mass index, kg/m? <18.4 24 9.1
18.5-24.9 48 18.2
225.0 192 72.7
Gender Female 127 48.1
Male 137 51.9
Marital status Married 235 89.0
Single 29 11.0
Education level Iliterate 45 17.0
Primary education 180 68.2
High school graduate 31 11.2
Bachelor's degree or higher 8 3.0
Income level Income exceeds expenses 15 5.7
Income equals expenses 121 45.8
Income is less than expenses 128 48.5
Are you employed? Yes 115 43.6
No 149 56.4
Is there a family history of heart disease? Yes 113 42.8
No 151 57.2
Do you take any medication regularly? Yes 212 80.3
No 52 19.7
Do you take cholesterol-lowering medication? Yes 75 28.4
No 189 71.6
Do you use oral antidiabetic medication or insulin? Yes 89 33.7
No 175 66.3
Do you take antihypertensive medication? Yes 167 63.3
No 97 36.7
Do you use anticoagulant medication? Yes 161 61.0
No 103 39.0
Have you ever undergone angiography? No 138 52.3
Once 98 37.1
Twice 17 6.4
Three times 11 4.2
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Table 2. Comparison of Total and Subscale Scores for the SGCQ, FS, SAI, and TAI

Scale XiSD* Median Observed Score, Min-Max Possible Score, Min-Max
SGCQ 94.35+11.55 90.50 72.00-151.00 28-168
Relief 33.95+£3.96 33.00 25.00-52.00 9-54
Ease 31.01£5.80 30.00 15.00-45.00 9-54
Transcendence 28.48+5.82 27.00 15.00-41.00 10-60
FS 30.35£8.22 25.00 14.00-53.00 8-56
SAI 56.44+11.14 52.00 29.00-79.00 20-80
TAI 49.1347.84 52.00 26.00-74.00 20-80

*SD, standard deviation.

56.44111.14 and 49.13+17.84, respectively, indicating that the
patients had severe levels of anxiety (Table 2).

Table 3 shows the comparison of the mean total SGCQ, FS, SAI,
and TAl scores and mean subscale scores according to the patients'
sociodemographic characteristics. The groups responsible for
the differences were identified using Bonferroni correction. The
mean total FS score and mean relief subscale score of the SGCQ
were significantly higher among male patients than among
female patients (z=-3.605, z=-2.863, P < 0.05). In contrast,
female patients had significantly higher SAI and TAI scores than
male patients (z=-2.489, z=-3.187, P < 0.05). Patients who
were high school graduates had significantly higher mean SGCQ
and FS scores, as well as higher mean relief and transcendence
subscale scores, than patients who were illiterate (P = 0.042; P =
0.001; P=0.009; P = 0.032). The mean total FS score of patients
with a bachelor's degree or higher was significantly higher than
that of illiterate patients (P = 0.000). Patients whose income
was equal to their expenses had significantly higher mean total
SGCQ, ease subscale, and FS scores than those whose income
was lower than their expenses (P = 0.007; P = 0.000; P = 0.002).
The mean total SGCQ and FS scores of employed patients were
significantly higher than those of unemployed patients (z=-
2.322, z=-4.121, P < 0.05). The mean SGCQ and FS scores of
patients who regularly used medications were significantly higher
than those of patients who did not (z=-1.956, z=-2.253, P <
0.05). The mean SGCQ and FS scores, as well as the mean relief
subscale score, were significantly higher among patients who
were not using cholesterol-lowering medications than among
those who were using them (z=-2.928, z=-3.440, z=-1.998, P <
0.05). Patients who were not using oral antidiabetic medications
or insulin had a significantly higher mean total FS score than
those who were using them (z=-2.231, P < 0.05). In contrast,
patients who were using oral antidiabetic medications or insulin
had a significantly higher mean total TAIl score than those who
were not (z=-3.174, P < 0.05). The mean total FS score of
patients who were not using antihypertensive medications was
significantly higher than that of patients who were using them
(z=-3.603, P < 0.05). Patients who were taking anticoagulant
medications had significantly higher SGCQ and FS scores, as well
as higher relief subscale scores (P < 0.05). In addition, the mean
ease subscale scores of patients who were using anticoagulants
were significantly higher (z=-3.470, z=-3.441, P < 0.05).

Table 4 presents the relationships among age and the mean
SGCQ, FS, SAl, and TAI scores. Accordingly, a significant
moderate positive correlation was found between the mean total
SGCQ and FS scores (rho=0.447, P = 0.000). A significant weak
negative correlation was found between the mean total SGCQ
and SAI scores (rho=-0.145, P = 0.018). Similarly, a significant
weak negative correlation was observed between the mean
total SGCQ and TAI scores (rho=-0.233, P = 0.000). In contrast,
no significant relationship was found between the mean total
SGCQ score and age (rho=-0.101, P > 0.05). A significant
weak negative correlation was found between the mean total
FS and SAl scores (rho=-0.387, P = 0.000). A significant weak
negative correlation was also found between the mean total
FS and TAI scores (rho=-0.347, P = 0.000). Another significant
weak negative correlation was found between the mean total FS
score and age (rho=-0.300, P = 0.000). However, the mean total
SAl and TAI scores were significantly and moderately positively
correlated (rho=0.666, P = 0.000). No significant relationship
was found between the mean SAI score and age (rho=0.008, P
> 0.05). Likewise, no significant relationship was found between
the mean TAl score and age (rho=-0.044, P > 0.05) (Table 4).

Discussion

The leading risk factors for cardiovascular disease include smoking,
insufficient physical activity, poor nutrition, obesity, diabetes,
hypertension, high cholesterol levels, gender, age, and family
history.' The incidence and prevalence of coronary heart disease
increase with age. Obesity may also contribute to cardiovascular
disease by increasing the risk of diabetes, hypertension, and
high cholesterol levels. In our study, these risk factors were
also prevalent among the patients, and sociodemographic
characteristics and medical history were found to play an
important role in cardiovascular risk.

In the present study, the mean age of the patients was
62.04£12.19 years, the mean body mass index was 25.05+4.15
kg/m2, and 72.7% of the patients had a BMI of 25 kg/m?2 or
higher. The incidence of cardiovascular disease is lower among
women than among men because of the protective effects of
estrogen. Indeed, the proportion of male patients (51.9%) was
higher in the present study. Another risk factor for cardiovascular
disease is insufficient physical activity. Among the patients who
participated in the study, most (56.4%) were unemployed and
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Table 3. Comparison of Total and Subscale Scores for the SGCQ, FS, SAI, and TAl According to Patients' Sociodemographic

Characteristics

Relief Subscale, Ease Subscale, Transcendence SGCQ Total . SAl, .
. . . . . . Score, FS, Median . TAl, Median
Characteristic Category Median (Min- Median (Min- Subscale, Median . . Median :
. Median (Min-Max) . (Min-Max)
Max) Max) (Min-Max) . (Min-Max)
(Min-Max)
25.00-45. 22.00-45. 15.00-39. y ' ' ’
(25.00-45.00) (22.00-45.00) (15.00-39.00) 150.00) 49.00) 71.00) 74.00)
93.00 31.00 51.00 50.00
33.00 31.00 30.00
Male (76.00- (17.00- (29.00- (26.00-
28.00-43. 22.00-38. 18.00-41.
(28.00-43.00) (22.00-38.00) (18.00 00) 151.00) 53.00) 79.00) 62.00)
(\/AVahrl]tnn_e u 2=-1.573, z=-2.863, 2=-1.627, 2=-0.073,  z=-3.605, z=-2.489, 2z=-3.187,
tost Y P=0.116 P =0.004 P=0.104 P=0.942 P=0.000 P=0013 P=0.001
25.00-40. 22.00-45. 15.00-41. e pod pod e
(25.00-40.00) (22.00-45.00) (15.00 00) 151.00) 47.00) 71.00) 74.00)
ey e e e M0 @m0
education (29.00-45.00) (22.00-35.00) (19.00-35.00) 107.00) 53.00) 71.00) 59.00)
High school 33.00 30.00 27.50 (2; 88_ (’Igggg— (’25;88_ (35238_
graduate (29.00-43.00) (23.00-34.00) (19.00-39.00) 108.00) 49.00) 79.00) 62.00)
deqen 3600 3200 Bl Gsco. (8o (5700
1.00-44. 26.00-36. 29.00-38. ' ' ' '
higher (31.00 00) (26.00-36.00)  (29.00-38.00) 147.00) 53.00) 56.00) 57.00)
Kruskal- KW:10.435, KW:5.636, KW:8.821, KW:11.780, KW:34.478, KW:5.173, KW:3.603,
Wallis test P=0.015 P=0.131 P =0.032 P=0.008 P=0.000 P=0160 P=0.308
| level . . . .
TR e300 3000 BO (0 70053 (900 (3600
7.00-43. 22.00-38. .00-39. ) ’ ' ' '
expenses (37.00-43.00) (22.00-38.00)  (33.00-39.00) 105.00) 00) 43.00) 46.00)
o S T Y S B O B
29.00-45. 22.00-36. 19.00-38. ' ' ' ‘
expenses (29.00-45.00) (22.00-36.00)  (19.00-38.00) 147.00) 53.00) 79.00) 62.00)
S SO S SO N S S
expenses (25.00-40.00) (23.00-45.00)  (15.00-41.00) 151.00) 45.00) 71.00) 74.00)
Kruskal- KW:4.136, KW:6.030, KW:3.615, KW:11.769, KW:24.207, KW:0.724, KW:3.530,
Wallis test P=0.126 P =0.049 P=0.164 P =0.003 P =0.000 P=0.696 P=0.171
oo mployes 3503000 000 00 (oo o000
29.00-44. 22.00-36. 19.00-41. e o podl o
(29.00 00) (22.00-36.00) (19.00 00) 147.00) 53.00) 79.00) 62.00)
88.50 24.00 51.50 53.00
33.00 30.50 24.50
Unemployed (72.00- (14.00- (42.00- (37.00-
(25.00-45.00) (22.00-45.00) (15.00-39.00) 151.00) 45.00) 71.00) 74.00)
\'\//'V?::r:e ! 2:-1.388, 2:-0.609, 2:-1.536, 222322, z-4121, 7z-0673, 2-0.801,
test Y P=0.165 P=0.543 P=0.125 P=0.020 P=0.000 P=0501 P=0.423
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Table 3. Continued

. SGCQ Total
o Rellef_ Subsc_ale. Ease _Subscz_lle, Transcendemfe Score, FS, Median SA!. TAI, Median
Characteristic  Category Median (Min- Median (Min- Subscale, Median . . Median :
. Median (Min-Max) . (Min-Max)
Max) Max) (Min-Max) . (Min-Max)
(Min-Max)
E?fcli_iltl:aartion use  Yes 33.00 30.00 25.00 (52888— (1228(())— (gsgg— (252(?8—
25.00-45. 22.00-45. 15.00-41. ' ' ' '
(25.00-45.00) (22.00-45.00) (15.00-41.00) 151.00) 53.00) 21.00) 24.00)
o 3700 2900 300 0 aco-  (4a00- (3800
.00-43. 24.00-34. 19.00-35. ' ' ' '
(30.00-43.00) (24.00-34.00) (19.00-35.00) 147.00) 44.00) 79.00) 62.00)
\r\:'vah”:r: g z1512, 2:-1.082, 2:-0.017, 2-1956,  z-2.253,  z-0.250, z:-1.372,
test' ey P=0.131 P=0279 P =0.986 P=0051 P=0.024 P=0803 P=0.170
25.00-43. 23.00-36. 15.00-41. ' ' ' '
medication use (25.00-43.00) (23.00-36.00)  (15.00 00) 150.00) 53.00) 71.00) 62.00)
o 3400 3000 2200 000 Geco- (900 (2600
26.00-45. 22.00-45. 15.00-38. e ol ol ol
(26.00-45.00) (22.00-45.00) (15.00-38.00) 151.00) 53.00) 25.00) 24.00)
Mann-
Whitney U z:-1.998, z:-1.471, z: -1.098, z2:-2.928, z:-3.440, z:-0.445, z:-1.322,
ot Y P =0.046 P=0141 P=0272 P=0.003 P=0001 P=065 P=0.186
e SO TP SO S B B
insulin use (27.00-45.00) (24.00-45.00)  (17.00-41.00) 132.00) 45.00) 71.00) 74.00)
24.00 29.50 20.50 93.50 28.50 50.50 50.00
No (25.00-44.00) (22.00-38.00) (15.00-39.00) (72.00- (14.00- (29.00-  (26.00-
‘ ' ' ‘ : ‘ 151.00) 53.00) 79.00) 62.00)
(\/\A/i::n_e J 2:-1.801 2:-0.939, 2:-1.782, 2-1819,  z-2.231, z-1.106, z-3.174,
ot Y P=0072 P=0.348 P=0.075 P=0.069 P=0026 P=0269 P=0.002
oo e es 300 3000 2500 0 (Gaco- (000 (2600
(25.00-43.00) (22.00-45.00) (15.00-41.00) 150.00) 53.00) 21.00) 24.00)
o 300 3050 3100 0 Grco- (moo- (3900
27.00-45. 22.00-38. 18.00-38. ' ' ' '
(27.00-45.00) (22.00-38.00) (18.00-38.00) 151.00) 53.00) 29.00) 62.00)
&i?:;e y #1312, 2:-0.344, 2:-0.174, 2-1.005,  2-3.603, 2z-0.574, z-1.387,
ot Y P=0.190 P=0.731 P=0861 P=0315 P=0.000 P=0566 P=0.165
oo vse s 300 3000 2000 00 (Gaco-  (o00-  (2600-
25.00-43. 22.00-45. 15.00-41. ' ' ' '
(25.00-43.00) (22.00-45.00) (15.00-41.00) 151.00) 53.00) 1.00) 24.00)
25,00 28,00 35,00 95.00 34.00 49.00 47.00
No (27.00-45.00) (22.00-38.00) (18.00-38.00) (300 (2200~ (42.00-  (37.00-
' ' ' ' ' ' 147.00) 49.00) 79.00) 62.00)
\r\//‘vir:t”r:e y 72403, 2-2.218, 2:-1.020, 2-3.470,  z-3.441, z-0.573, z-1.101,
ot Y P=0.016 P=0.027 P=0.308 P=0.001 P=0.001 P=0567 P=0271

FS. Flourishing Scale; SAI, State Anxiety Inventory; SGCQ, Shortened General Comfort Questionnaire; TAl, Trait Anxiety Inventory. Statistical tests: z, Mann-
Whitney U test; KW, Kruskal-Wallis test.
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Table 4. Correlations among SGCQ, FS, SAl, TAl, and age

Erol et al. Angiography and Comfort, Anxiety, Well-Being

Variables SGCQ rho P FS rho P SAl rho P TAIl rho P Age rho P
SGCQ - - 0.447  <0.001 -0.145 0.018 -0.233 <0.001 -0.101 0.101
FS 0.447 <0.001 - - -0.387 <0.001 -0.347 <0.001 -0.300 <0.001
SAIl -0.145 0.018 -0.387 <0.001 - - 0.666 <0.001 0.008 0.898
TAI -0.233 <0.001 -0.347 <0.001 0.666 <0.001 - - -0.044 0.478
Age -0.101 0.101 -0.300 <0.001 0.008 0.898 -0.044 0.478 - -

rho, Spearman'’s rank correlation coefficient.

had a sedentary lifestyle. In addition, the majority of the patients
(68.2%) were primary school graduates and were therefore
consideredto have limited awareness of theimportance of physical
activity. Another risk factor is poor nutrition. In the present study,
48.5% of the patients had an income lower than their expenses.
This suggests that patients with low socioeconomic status may
have limited access to a wide variety of foods and fewer nutritional
options. Other risk factors include family history, diabetes,
hypertension, and high cholesterol levels. In the present study,
42.8% of the patients had a family history of heart disease, and
80.3% were using medications regularly, including cholesterol-
lowering medications (28.4%), oral antidiabetic medications
or insulin (33.7%), antihypertensive medications (63.3%),
and anticoagulants (61%). Overall, the study findings were
consistent with established cardiovascular disease risk factors.
In this context, interventions targeting modifiable risk factors
such as smoking, insufficient physical activity, poor nutrition,
and obesity may not only reduce the incidence of cardiovascular
disease but also improve patients' well-being, comfort, and
anxiety levels prior to invasive procedures such as angiography.
These findings highlight the importance of patient education
and nursing interventions focused on lifestyle modification and
psychosocial support.

The mean total score on the SGCQ, which was used to measure
patients' comfort levels in the present study, was 94.35+11.55.
The mean scores for the relief, ease, and transcendence subscales
were 33.95+3.96, 31.01+£5.80, and 28.48+5.82, respectively.
These findings indicate that the pre-angiography comfort
level of patients with NSTEMI was moderate. Angiography
is a procedure commonly performed for the diagnosis and
treatment of patients with coronary artery disease. Despite its
important role in the diagnosis of coronary heart disease, the
procedure can cause physical and psychological problems, such
as fear and anxiety, among patients.’® One study found that
the majority of patients who had experienced M| had moderate
to severe levels of death anxiety.® In addition, factors such as
possible complications during the procedure, immobilization
due to sandbag placement after angiography, and uncertainty
are considered to affect patient comfort.”" The finding of a
moderate level of comfort among patients with NSTEMI prior
to angiography suggests that targeted nursing interventions are
needed to enhance patients' physical and psychological comfort.
Recent studies also emphasize that patient-centered care
strategies, preprocedural education, and psychological support
interventions may reduce anxiety and improve comfort levels in
this patient population.?>?7

s 130

The patients’ mean FS score was 30.35%8.22, indicating a
moderate level of perceived well-being. One study showed
that most patients who had experienced MI reported severe
stress and below-average levels of well-being and that those
experiencing stress were predominantly younger individuals.” Ml
is a life-threatening condition that causes distress and may recur.
Therefore, individuals may experience an intense fear of death,
which can negatively affect their well-being.? These findings
highlight the importance of integrating psychosocial care into
routine nursing practice, as enhancing psychological well-being
may positively influence patients’ comfort and anxiety levels
before angiography.

The patients' mean SAI score was 56.44+11.14, and their mean
TAl score was 49.13+7.84, indicating severe levels of anxiety.
In another study conducted using the same scale, the mean
pre-angiography SAl and TAl scores were 50.59 and 39.61,
respectively, and the patients’ anxiety levels were reported
to be severe and moderate, respectively.?® Gokce Eskin and
colleagues examined the effect of social support on anxiety
prior to angiography and reported similar findings regarding
anxiety levels.? Many factors may affect patients' anxiety
levels prior to coronary angiography, including age, gender, and
education level.? In addition, high anxiety levels are expected
following MI because it is a life-threatening condition. The
finding of severe anxiety levels highlights the need for targeted
interventions before angiography, such as structured patient
education, counseling, and reassurance strategies, including
providing clear information, answering patients' questions, and
offering emotional support, which may help alleviate anxiety
and improve overall patient outcomes.

In the present study, patients' sociodemographic characteristics
were compared with their total scores on the SGCQ, FS, SAl,
and TAI. Accordingly, male patients had significantly higher
mean scores than female patients on the overall FS and the
ease subscale of the SGCQ. In contrast, female patients had
significantly higher mean total SAl and TAl scores than male
patients. Based on these findings, female patients appeared
to have lower levels of well-being and comfort but higher
levels of anxiety prior to angiography than male patients. This
may suggest that women experience greater anxiety, fear, and
concern. In studies conducted by Turker and Bedlk and by Yel
and Unsar, women had significantly higher anxiety levels than
men, which is consistent with our findings.?83° The study data
showed that well-being and comfort levels increased with
education level, whereas anxiety levels decreased, although the
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difference was not significant. In contrast, Yel and Unsar reported
that anxiety levels decreased significantly as education levels
increased.*® This may be explained by greater patient awareness
and knowledge of disease-related processes with higher levels of
education. Patients whose income was equal to their expenses
had significantly higher levels of comfort and well-being than
those whose income was lower than their expenses. Similarly,
Yel and Unsar reported that anxiety levels decreased as income
levels increased.’® Ml is a life-threatening and recurrent condition
that may result in changes in patients' lives and employment.
Therefore, patients with limited financial resources may
experience greater anxiety. The finding that employed patients
had significantly higher levels of comfort and well-being than
unemployed patients may also be related to their income levels.
Patients who were not using regular medications were found to
have significantly higher levels of comfort and well-being than
those who were using regular medications. Patients who do not
use regular medications may have higher levels of comfort and
well-being than those who do because of factors such as the
increasing prevalence of chronic diseases with age, the resulting
use of multiple medications, medication side effects, drug
interactions, and problems associated with irregular medication
use. These findings suggest that individualized nursing
interventions focusing on female patients, those with lower
educational and financial status, and patients receiving regular
medication regimens may be beneficial in improving comfort
and well-being and reducing anxiety before angiography.

The relationships among the mean SGCQ, FS, SAl, and TAI
scores were examined in the present study. The results showed a
significant moderate positive correlation between the mean total
SGCQ and FS scores. Accordingly, patients' comfort increased as
their well-being increased, and their well-being increased as their
comfort levels increased. Well-being and comfort are interrelated
and closely associated concepts. Thus, a significant positive
relationship between them was an expected finding. The mean
SGCQ score had a significant weak negative correlation with both
SAl and TAI scores. This finding indicates that patients’ anxiety
levels decrease as their comfort levels increase, whereas anxiety
levels increase as comfort levels decrease. The mean total FS score
also had a significant weak negative correlation with both SAl and
TAl scores. Accordingly, patients' anxiety levels decrease as their
well-being increases, whereas anxiety increases as well-being
decreases. Finally, a significant moderate positive correlation was
observed between the mean total SAl and TAI scores, indicating
that patients' state anxiety levels increase in parallel with their trait
anxiety levels. These correlations suggest that interventions aimed
atimproving patients' comfort and well-being may simultaneously
help reduce their anxiety levels. Therefore, psychosocial and
nursing interventions should be designed holistically to address
comfort, well-being, and anxiety together rather than separately.

Myocardial infarction is a traumatic and stressful experience
for both patients and their families.2’ Moreover, it is a life-
threatening and unpredictable condition that exposes patients to
critical stressors and psychosocial challenges, as well as physical
distress. Ml is among the diseases with the highest frequency
of psychiatric complications.?” Thus, patients who experience M|
may develop fear and anxiety, which can increase their anxiety
levels while adversely affecting their well-being and comfort.
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In patients who are able to cope effectively with the condition,
however, anxiety levels may decrease as well-being and comfort
levels increase. The findings of the present study emphasize
the need for comprehensive nursing interventions that address
both the physical and psychosocial needs of patients with
MI. Supporting patients’ well-being and comfort may be an
effective strategy for reducing anxiety, particularly during the
pre-angiography period.

Limitations

This study has several limitations. First, it was conducted at a
single center with a relatively limited sample size, which restricts
the generalizability of the findings to all patients with NSTEMI.
Second, the cross-sectional design does not allow causal
inferences to be drawn regarding comfort, well-being, and
anxiety levels. Third, the data were collected using self-reported
instruments, which may be subject to response and recall bias.
Finally, the study focused only on patients' experiences prior
to angiography; therefore, it does not provide information on
long-term changes in comfort, well-being, or anxiety after the
procedure. Future multicenter longitudinal studies with larger
samples are recommended to confirm and extend these findings.

Conclusion

This study demonstrated that patients with NSTEMI experience
moderate levels of comfort and psychological well-being,
whereas their state and trait anxiety levels are considerably high.
Sociodemographic and clinical factors, such as gender, education,
income, employment, and medication use, were associated with
these outcomes. The findings indicate that psychosocial factors
are as important as clinical indicators in the care of patients with
NSTEMIL.

In light of these results, nursing care should prioritize interventions
aimed at reducing anxiety and enhancing comfort and
psychological well-being. Particular attention should be given to
patients with lower education and income levels and those who
are unemployed, as they may be at greater risk of reduced well-
being. Nurses should also carefully assess patients’ medication use
and provide individualized counseling and support. Finally, future
studies should evaluate the effectiveness of targeted nursing
interventions in improving comfort and psychological well-being
among patients with NSTEMI, preferably through multicenter
studies to enhance the generalizability of the findings.

One of the most significant strengths of the present study is
its sample size. The study included 264 patients with NSTEMI.
In addition, no other study was identified that examined pre-
angiography well-being, comfort, and anxiety levels together in
patients with NSTEMI, as well as the correlations among these
variables. The study is expected to contribute to the literature in
this regard.

Ethics Committee Approval: Ethics committee approval was obtained
from Batman University Ethics Committee (Approval Number:
2023/04-09, Date: 13.06.2023).

Informed Consent: Written informed consent was obtained from the
patients using voluntary informed consent forms.
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The Relationship Between Healthy Lifestyle Behaviors and Health
Literacy of Individuals Undergoing Coronary Artery Bypass Graft Surgery

Koroner Arter Bypass Greft Cerrahisi Gegirecek Bireylerde Saglikli Yagam Bigimi

Davranislari ile Saglik Okuryazarligi Arasindaki iliski

ABSTRACT

Objective: This study aimed to examine the relationship between healthy lifestyle behaviors
and health literacy among individuals scheduled for coronary artery bypass graft (CABG) surgery.

Method: This descriptive, cross-sectional study was conducted with 110 patients hospitalized
in the cardiovascular surgery ward of a hospital in Turkiye who were undergoing open-heart
surgery for the first time. Data were collected through face-to-face interviews using the
Personal Information Form, the Healthy Lifestyle Behavior Scale Il (HLBS-II), and the Turkish
Health Literacy Scale (THLS). Statistical analyses included independent-samples t-tests,
one-way analysis of variance (ANOVA), and Pearson correlation analysis.

Results: Among the participants, 60% were male, and the mean age was 63.0817.12 years. A
total of 78.2% had at least a secondary education, and 64.5% had comorbid chronic diseases. The
mean total HLBS-II score was 114.30+23.47, and the mean health literacy score was 31,20+6,66.
Among the healthy lifestyle behavior subdimensions, the lowest score was recorded for "Health
Responsibility," whereas the highest scores were recorded for "Interpersonal Relationships"
and "Spiritual Development." Regarding health literacy, the lowest score was recorded for the
"Evaluating Information" process. A statistically significant, weak negative correlation was found
between health literacy and healthy lifestyle behaviors (r = -0.189, P = 0.048).

Conclusion: Patients scheduled for CABG surgery demonstrated problematic/limited health literacy
levels and insufficient engagement in healthy behaviors related to health responsibility. Improving
health literacy alone may not be sufficient; thus, multidisciplinary educational interventions are
essential to enhance both knowledge and behavioral change. Strengthening lifestyle habits during
the perioperative period may contribute to better long-term health outcomes.

Keywords: Coronary artery bypass grafting surgery, health literacy, healthy lifestyle behaviors,
nursing

OzET

Amac: Bu galisma, koroner arter bypass greft ameliyati gegirecek bireylerde saglikli yasam
bigimi davranislari ile saglik okuryazarligr arasindaki iliskiyi incelemek amaciyla yapilmistir.

Yontem: Bu tanimlayici ve kesitsel calisma, TUrkiye'de bir hastanenin kalp ve damar cerrahisi
servisinde yatmakta olan ve ilk kez acik kalp cerrahisi gegirecek 110 hasta ile yGratalmuastar.
Veriler, Kisisel Bilgi Formu, Saglkli Yasam Bicimi Davranislari élgegi Il (SYBD-II) ve Turkiye
Saglk Okuryazarligi Olcegi (TSOY-32) kullanilarak yliz ylize gériismeler yoluyla toplanmistir.
Istatistiksel analizlerde bagimsiz érneklem t-testi, tek yonll varyans analizi (ANOVA) ve
Pearson korelasyon analizi kullanilmistir.

Bulgular: Calismaya katilan hastalarin %60'i erkek olup yas ortalamalan 63,08+7.12 yildir.
Katiimcilann %78.2'si en az lise mezunudur ve %64.5'inde ek kronik hastalik bulunmaktadir.
Hastalarin SYBD-Il toplam puani 114,30+23,47, saglik okuryazarligi puaniise 31,20+6,66 olarak
bulunmustur. Saglkli yasam bicimi davranislarinda en dlslk puan "Saguk Sorumlulugu’, en
yuksek puanlar ise "Sosyal Iliskiler" ve “Spiritéiel Gelisim" alt boyutlarinda elde edilmistir. Saglk
okuryazarliginda “Bilgiyi Degerlendirme” stireci en dustik puani almistir. Saglik okuryazarligi ile
saglkli yasam bicimi davranislan arasinda negatif yonde, zayif dlizeyde ve istatistiksel olarak
anlamu bir iligki saptanmistir (r =-0,189; P = 0,048).

Sonug: Bu calismada, koroner arter bypass greft ameliyati gegirecek hastalarin saglik
okuryazarligi dizeylerinin sorunlu/sinirli oldugu ve 6zellikle saglik sorumlulugu alaninda saglikli
yasam bicimi davranislarinin yetersiz oldugu gortlmusttr. Saglik okuryazartginin artirlmasi tek
basina yeterli olmayabileceginden, ¢ok disiplinli egitim programlariyla hem bilgi dizeyinin hem
de davranis degisikliginin desteklenmesi gereklidir. Hastalarin perioperatif donemde yasam tarzi
aliskanlklarinin gelistirilmesi, uzun vadeli saglik sonuclarinin iyilestirilmesine katki saglayabilir.

Anahtar Kelimeler: Koroner arter bypass greft cerrahisi, saglik okuryazartigi, saglkli yasam
bigimi davranislari, hemsirelik
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Introduction

Cardiovascular diseases affect more than 120 million people
worldwide and account for a substantial proportion—
approximately 25.6%—of the overall disease burden.™? These
conditions pose a major public health challenge because of
their high mortality rates, which may range from 25% to 45%
among critically ill individuals.™® Furthermore, the prevalence of
cardiovascular disease reaches 29% in low- and middle-income
countries, compared with approximately 13% in high-income
regions.*®

Promoting health-enhancing behaviors is essential for disease
prevention and management. Adopting a healthy lifestyle
requires individuals to actively make choices that may affect their
well-being. This includes the intentional and routine practice
of behaviors tailored to one's medical needs, with the ultimate
goal of promoting overall health.®” Core elements of a healthy
lifestyle include spiritual growth, responsibility for personal
health, regular physical activity, balanced nutrition, healthy
interpersonal relationships, and effective stress management.®®

Engaging in healthy lifestyle behaviors contributes approximately
30% to maintaining health. It also plays a crucial role in reducing
future complications and preventing premature mortality.”
However, individuals undergoing open-heart surgery often
face multiple challenges. These challenges include difficulties
performing daily activities, dependence on others for mobility,
limitations in physical activity, nutritional problems, and frequent
hospitalizations.*#” Such factors can hinder their ability to
maintain healthy lifestyle behaviors."#

Therefore, assessing the healthy lifestyle behaviors of patients
scheduled for cardiac surgery is essential. Patients need
adequate knowledge of health-promoting practices appropriate
to their condition. The internet is the most common source of
health-related information.” In Turkiye, 69.6% of internet users
seek health information online.® Treatment options and surgical
procedures are among the most frequently searched topics.'0"

Health literacy plays a critical role in gquiding patients'
information-seeking behaviors."? Its importance is even greater
when patients need to understand the risks and benefits of
surgical procedures.'* Health literacy is also crucial for making
informed and complex healthcare decisions. A systematic review
reported that patients with low health literacy are more likely to
have a higher prevalence of comorbidities.’'®

Because coronary artery bypass grafting (CABG) requires
prolonged and continuous treatment and care, patients must have
adequate knowledge and maintain healthy lifestyle behaviors.”
Insufficient health literacy can negatively affect these behaviors.
Such deficiencies may result in poor disease management, an
increased risk of complications, higher healthcare costs, and
increased mortality and morbidity.”'

Despite the critical importance of these factors, data on healthy
lifestyle behaviors and health literacy among patients undergoing
CABG remain limited.™ Therefore, this study aimed to examine
the relationship between healthy lifestyle behaviors and health
literacy among patients scheduled for CABG surgery.
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MAIN POINTS

= Health literacy and healthy lifestyle behaviors are critical for
improving postoperative outcomes in patients undergoing
coronary artery bypass graft surgery.

= Physical inactivity remains a major barrier to recovery,
highlighting the need for targeted exercise interventions during
the perioperative period.

= Educational programs should focus on improving both health
literacy and practical health behaviors through multidisciplinary
approaches.

= Future strategies should integrate psychosocial support and
promote spiritual development to strengthen overall well-being.

Methods

Study Design
This study used a descriptive, cross-sectional design.

Study Population and Sample

This study was conducted in the cardiovascular surgery
department of a hospital located in a region of Tlrkiye. A
purposive sampling approach was used. The study included
patients undergoing open-heart surgery for the first time in
the cardiovascular surgery unit. Patients undergoing emergency
surgical interventions or revision surgeries were excluded from
the study.

The target population comprised patients scheduled to undergo
coronary artery bypass graft procedures. The G*Power 3.0 software
was used to calculate the sample size. Based on a significance
level of 0.05, a two-tailed hypothesis, 80% statistical power,
and a medium effect size, the minimum required sample size for
correlation analysis was calculated as 100 participants. To enhance
the reliability of the study and obtain a more comprehensive
dataset, data were ultimately collected from 110 participants.
Increasing the sample size contributed to greater internal validity
and improved the generalizability of the study findings.

Data Collection Tools

Study data were collected through face-to-face interviews using
three instruments: the Personal Information Form, the Healthy
Lifestyle Behavior Scale Il (HLBS-II), and the Turkish Health
Literacy Scale (THLS).

Personal Information Form: This form was designed to collect
demographic data (age, sex, marital status, educational level,
etc.) and clinical data (surgical history, chronic conditions,
and previous hospitalizations). Its content was developed
based on previous literature to ensure validity." The questions
included demographic characteristics (age, sex, marital status,
educational status, etc.) and clinical characteristics (previous
surgery, presence of chronic diseases, duration of preoperative
hospitalization, etc.).

Healthy Lifestyle Behavior Scale Il (HLBS-II): Initially
developed by Walker et al.’® in 1987 and revised in 1996, this
scale was adapted into Turkish by Bahar et al.” in 1993. The
scale evaluates behaviors that promote a healthy lifestyle and
includes six subdimensions and 52 items. It uses a 4-point
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Likert-type scale, with total scores ranging from 52 to 208."
The subdimensions include spiritual growth, responsibility for
personal health, physical activity, dietary habits, interpersonal
relationships, and stress management. Higher scores indicate
greater adoption of health-promoting behaviors. Cronbach'’s
alpha reliability coefficient was 0.94 in the original version
and 0.80 in the present study, indicating acceptable internal
consistency.®?

Turkish Health Literacy Scale (THLS): Developed by Abacigil
et al.,®® this scale was based on the conceptual model of the
European Health Literacy Survey Consortium. It is intended for
individuals aged 15 years and older who are able to read and
write. Unlike the original three-dimensional structure, the
THLS uses a revised 2x4 matrix covering two main domains—
"Treatment and Service Use" and "Disease Prevention and Health
Promotion"—and four cognitive stages: accessing, understanding,
appraising, and applying health information. These categories
yield eight distinct components. Cronbach's alpha coefficient
for the Turkish version was 0.93, demonstrating strong reliability.
Scores range from 0 to 50, with higher scores reflecting greater
health literacy.?’ According to the cutoff values, scores of 0-25
indicate inadequate health literacy, scores of 25-33 indicate
problematic or borderline health literacy, and scores above 42
indicate sufficient health literacy.?®

Data Analysis

All statistical analyses were conducted using the Statistical
Package for the Social Sciences (SPSS), version 27.0 (IBM
Corp., Armonk, NY, USA). To determine whether continuous
variables followed a normal distribution, skewness and kurtosis
coefficients were examined. Values between -1.5 and +1.5
were considered indicative of normality. Categorical data were
summarized using frequencies and percentages (n, %), whereas
continuous variables were presented as means and standard
deviations. Comparisons between two independent groups
were performed using independent-samples t-tests, whereas
comparisons involving more than two groups were performed
using one-way analysis of variance (ANOVA).

Pearson correlation analysis was used to assess the relationship
between two continuous variables. Multiple regression analysis
was performed to investigate the effects of the independent
variables on the dependent variable. Statistical significance was
set at P < 0.05 with a 95% confidence level.

Ethical Approval

Ethical approval for this study was granted by izmir Bakircay
University ~ Non-Interventional Clinical Research  Ethics
Committee (Approval Number: 1418, Date: 17.01.2024). In
addition, the necessary institutional permissions were obtained
from the hospital where the study was conducted. All patients
who agreed to participate in the study provided written informed
consent. The study protocol adhered to the ethical principles
outlined in the Declaration of Helsinki.

Results

Of the total participants, 60% were male (n=66), and the mean
age was 63.08+7.12 years. Most participants (78.2%) had
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completed at least secondary education. More than half of the
participants (55.5%) resided in urban areas, and 64.5% reported
having at least one additional chronic disease. A small proportion
(3.6%) had never been hospitalized, whereas 22.7% reported no
previous surgical history (Table 1).

The mean total Healthy Lifestyle Behavior Scale Il (HLBS-II) score
was 114.30+23.47. Among the subdimensions, participants had
the lowest score for "Health Responsibility” (11.02+3.84), whereas
the highest scores were observed for “Interpersonal Relationships”
(26.66+5.60) and "Spiritual Development” (26.56+4.96). The mean
Turkish Health Literacy Scale-32 (TSOY-32) score was 28.21+3.24,
indicating generally limited health literacy among the participants.
Within the “Treatment and Service" domain, the highest mean score
was observed for the "Applying Information” process (11.99+2.10),
whereas the lowest was recorded for the “Evaluating Information”
process (10.04+2.76). Similarly, within the "Disease Prevention/
Health Promotion” domain, the highest mean score was observed
for the "Understanding Health-Related Information” process
(11.15%2.36), whereas the lowest was recorded for the “Evaluating
Health-Related Information” process (9.47+1.84).

No statistically significant differences were observed in the total
HLBS-II or TSOY-32 scores according to sex, educational level,
presence of chronic disease, residential setting, or surgical history
(P > 0.05) (Table 2).

Regarding the TSOY-32 subdimensions, the highest mean score
was again observed forthe "Applying Health-Related Information”
process (11.99£2.10), whereas the lowest was observed for the
“Evaluating” process (10.04+2.76). In the "Disease Prevention/
Health Promotion” domain, participants had the highest score
for "Understanding Health-Related Information” (11.15+2.36)
and the lowest score for "Evaluating” (9.47£1.84) (Table 3).

A weak negative correlation was observed between the total
HLBS-II and TSOY-32 scores (r = -0.189, P = 0.048) (Table 4).

Discussion

This study investigated the association between healthy lifestyle
behaviors and health literacy among individuals undergoing
coronary artery bypass graft (CABG) surgery. The findings
revealed that the mean Healthy Lifestyle Behavior Scale (HLBS)
score was moderate (114.30+23.47), consistent with the
findings reported by Dirimese et al.,>’ who reported a similar
score (123.56%24.54).

In another study assessing lifestyle habits among patients
awaiting CABG, the preoperative HLBS score was reported as
120.0+21.1, further supporting the consistency of the present
findings.”™ Engaging in healthy behaviors is considered an
essential component of primary prevention for individuals with
coronary artery disease.?’ However, some patients scheduled for
CABG may not engage in health-promoting behaviors at levels
sufficient to effectively reduce cardiovascular risk.

The mean health literacy score among patients scheduled for
CABG was 28.21%3.24, indicating problematic/limited health
literacy. In a study by Ozy(irek et al.22 examining health literacy
among patients undergoing elective surgery, patients' health
literacy levels were generally inadequate. Similarly, ikiisik et al.,?3
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Table 1. Distribution of mean total HLBS and THLS-32 scores according to patient characteristics

Variables n (%) HLBS (x3SD)  Test value and p THLS-32 (X3SD) Test value and p
Sex
Female 44 (40.0) 124.59+15.44 t=0.581 28.19+3.13 t=-0.050
Male 66 (60.0) 122.83+15.60 P=0.628 28.22+3.34 P=0.793
Education level
Primary school or below 24 (21.8) 120.75+£14.13 Z=-1.202 28.00+3.02 Z=-1.487
Middle school or above 86 (78.2) 124.31+15.84 P=0.229 28.75+3.44 P=0.137
Presence of additional chronic disease
Yes 71 (64.5) 123.20+14.81 t=0.308 28.17+3.45 t=0.168
No 39 (35.5) 124.15%£16.84 P=0.306 28.28+2.88 P=0.562
Previous hospitalization status
No 4 (3.6) 124.50£17.48 KW=0.742 28.90+2.56 KW=5.02
Once 49 (44.5) 125.35%£16.26 P=0.863 27.55+2.64 P=0.170
Twice 43 (39.1) 122.02+15.04 28.62+3.81
More than twice 14 (12.7) 121.57£14.52 29.09+3.29
Previous surgery status
No 25(22.7) 119.48+15.76 KW=1.389 29.00+3.93 Kw=1.709
Once 58 (52.7) 124.57+15.22 P=0.499 28.17+3.11 P=0.425
More than twice 27 (24.5) 125.07+15.77 27.56%2.74
Mean age, years (X+SD) 63.08+7.12
ASA score (X£SD) 2.45+0.659
Preoperative hospital stay, days (X£SD) 1.61+£0.755

ASA, American Society of Anesthesiologists; HLBS, Healthy Lifestyle Behaviors Scale; KW, Kruskal-Wallis test; SD, standard deviation; THLS-32, Turkish Health
Literacy Scale-32. t, independent-samples t-test; Z, Mann-Whitney U test. Statistical significance was set at P < 0.05.

in their study of health literacy levels among patients presenting
to a tertiary healthcare institution, found that health literacy
was inadequate or problematic/limited in two out of every three
individuals.

In another study evaluating health literacy among patients
attending a cardiology outpatient clinic, 58.1% of patients were
found to have inadequate or limited health literacy, corresponding
to approximately three out of every five patients.?® The low
level of health literacy observed in these populations may be
attributable to the predominance of middle-aged and older
adults, whose use of digital technology may be more limited.

In our study, the "Health Responsibility” subdimension of the
HLBS received the lowest score (11.02£3.84). Similarly, Dirimese
et al.?2' demonstrated low levels of physical activity among
patients awaiting CABG surgery, which negatively affected
their quality of life. Preoperative physical inactivity has been
associated with pain and restricted mobility.2 Lack of physical
activity may adversely affect the recovery process and increase
the risk of disease recurrence. Therefore, educating patients
about the critical role of physical activity during the perioperative
period is essential.
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Conversely, patients achieved the highest scores in the "Spiritual
Development” (26.56+4.96) and “Interpersonal Relationships”
(26.66x5.60) subdimensions. These findings suggest that
patients effectively use social support mechanisms and that
spiritual beliefs may play a significant role in managing the
disease process. The literature similarly indicates that social
support and spiritual development may enhance patients' ability
to cope with stress and improve quality of life.?* These results
underscore the influential role of social support systems and
belief structures within Turkish society.

Our study revealed a weak negative relationship between
health literacy and healthy lifestyle behaviors. Although
previous studies have reported positive associations between
these variables, our findings suggest that the relationship
may differ across patient populations. The literature presents
mixed findings regarding this association. In the meta-
analysis conducted by Elkin et al..?® a positive but weak
correlation was reported between health literacy and healthy
lifestyle behaviors (r=0.278).?¢ This suggests that, although
health literacy may theoretically facilitate behavioral change,
this relationship does not consistently appear across different
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Table 2. Mean subscale and total scale scores of the patients
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Scale/Subscale X+SD Min-Max Score Range
HLBS subscales
Physical Activity 18.55+3.63 11-28 9-36
Health Responsibility 11.02+3.84 8-26 8-32
Nutrition 20.15+4.23 11-31 9-36
Spiritual Development 26.56+£4.96 12-35 9-36
Interpersonal Relationships 26.66+5.60 10-36 9-36
Stress Management 20.58+3.78 12-28 8-32
Total score 114.30£23.47 52-208
THLS-32 subscales
Treatment and Service 44.55+4.67 27-50 0-50
Disease Prevention/Health Promotion 41.9414.136 30-50 0-50
Total score 31.20+6.66 0-50

HLBS, Healthy Lifestyle Behaviors Scale; SD, standard deviation; THLS-32, Turkish Health Literacy Scale-32.

Table 3. Mean Scores for the THLS-32 Subscale Processes

Access to Health

Scale Subscale Information (X*SD)

Understanding Health
Information (X+SD)

Evaluating Health
Information (X+SD)

Applying Health-Related
Knowledge (X+SD)

Treatment and Service 10.60+2.10

11.63+2.12

10.04+2.76 11.99+2.10

Disease Prevention/Health

. 11.03+1.88
Promotion

11.15+2.36

9.47+1.84 10.26%1.74

SD, standard deviation; THLS-32, Turkish Health Literacy Scale-32.

Table 4. Relationship Between the Mean Total HLBS and THLS-
32 Scores

Scale Statistic HLBS THLS-32
HLBS r — -0.189*
P — 0.048

HLBS, Healthy Lifestyle Behaviors Scale; THLS-32, Turkish Health Literacy
Scale-32. * Pearson correlation.

studies. Our findings imply that health literacy alone may
not be a decisive factor influencing individuals' adoption of
healthy lifestyle behaviors.

Multiple factors are known to influence healthy lifestyle behaviors.
Kris-Etherton et al.” emphasized the cardiovascular benefits of
healthy behaviors, such as regular physical activity and a healthy
diet, while also noting that individual and environmental factors
play key roles in the adoption of such behaviors.

The low scores recorded for the "Physical Activity” subdimension
in our study are consistent with barriers to physical activity
frequently reported in the literature. In a prospective study by Lu
et al.,?” adopting a healthy lifestyle was reported to contribute
substantially to the prevention of chronic diseases and the
extension of life expectancy."

In our study, a weak negative association was observed between
health literacy and healthy lifestyle behaviors. This finding suggests
that higher health literacy does not necessarily correspond to
greater engagement in healthy lifestyle behaviors among patients
scheduled for CABG surgery. This finding reinforces the notion that
health literacy alone may not determine individuals' engagement
in healthy behaviors. The literature reports varying relationships
between health literacy and healthy behaviors; while some studies
suggest that higher health literacy promotes healthier lifestyles,
others indicate that the relationship is weak or nonsignificant.
Uemura et al.?® demonstrated that active learning programs could
promote lifestyle changes, particularly among individuals with low
health literacy. These findings suggest that enhancing individuals’
ability to access, evaluate, and apply health-related information
may promote healthier behaviors, particularly increased physical
activity.

In this context, our findings suggest that interventions aimed at
improving health literacy should not only enhance individuals'
knowledge but also strengthen their ability to translate health
information into sustainable health behaviors. In particular,
multidisciplinary approaches are vital for increasing physical
activity levels and supporting individuals in maintaining healthy
lifestyle practices. Low health literacy may adversely affect health
behaviors during the perioperative period by limiting patients' ability
to understand and apply necessary health information. Our study
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highlights the importance of educational programs designed to
improve health literacy among patients undergoing CABG surgery.
Such programs could enhance patients' health management skills
and facilitate the adoption of healthier lifestyles.

Limitations

This study has several limitations. First, because of its cross-
sectional design, causal relationships between the examined
variables cannot be established. Second, the use of self-
reported measures may have introduced potential bias because
participants may have rated their health literacy levels more
favorably than their actual levels. Finally, additional factors that
could influence the outcomes, such as institutional regulations,
individual perceptions of health literacy, and access to supportive
resources, were not considered in this study.

Conclusion

This study examined the relationship between health literacy
and healthy lifestyle behaviors among patients undergoing
CABG surgery. The findings revealed that participants generally
had limited health literacy and that a weak negative correlation
existed between health literacy and healthy lifestyle behavior
scores. The lowest scores were observed in the "Physical
Activity” domain, whereas the highest scores were observed in
the "Spiritual Development” and “Interpersonal Relationships”
domains. In terms of health literacy, the weakest area was the
“Evaluating Information” process, indicating a need for greater
support in understanding and applying health information.

These results underscore the importance of interdisciplinary
strategies to enhance health literacy and promote healthier
behaviors. Perioperative education programs should focus on
clarity and accessibility and should be supported by visual tools.
Tailored interventions aimed at increasing physical activity and
encouraging balanced nutrition are recommended.

Healthcare providers play a critical role in delivering structured
education and facilitating access to reliable health information.
Psychosocial support and group-based programs may also
contribute to patients' overallwell-being. Ultimately, empowering
patients through targeted, multidisciplinary approaches may
improve outcomes and ease the challenges associated with the
surgical process.
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Modeling Hypertension Risk, Awareness, and Knowledge Levels in Rural

Populations: A Binary Logistic Regression Approach

Kirsal Populasyonda Hipertansiyon Riski, Farkindalik ve Bilgi DUzeylerinin

Modellenmesi: ikili Lojistik Regresyon Yaklasimi

ABSTRACT

Objective: This study aimed to assess hypertension knowledge, awareness, and individual risk
profiles among people living in rural areas using self-reported and objective measures.

Method: This descriptive cross-sectional study was conducted among 289 individuals living
in rural villages. Data were collected through face-to-face interviews using a Personal
Information Form and the Hypertension Knowledge Level Scale (HK-LS). Blood pressure and
body mass index (BMI) were measured, and the data were analyzed using SPSS version 25.0.
The chi-square test, Mann-Whitney U test, and binary logistic regression analysis were used
for statistical analyses.

Results: The participants' mean total score on the HK-LS was 15.86 + 4.21. Age and BMI were
significantly higher among participants diagnosed with hypertension (P < 0.001). Lifestyle
knowledge was the strongest predictor of knowledge level. Participants with accurate lifestyle
knowledge had approximately 9.7 times the odds of having a high knowledge level (odds ratio
[OR] =9.652, P < 0.001). Educational attainment and family history of hypertension were also
significantly associated with knowledge level.

Conclusion: In rural areas, hypertension knowledge levels are significantly associated with
individual characteristics. Lifestyle knowledge, educational attainment, and family history play
important roles in determining knowledge levels. Data supported by objective measurements
provide reliable results in health research and contribute to medical nursing practice.

Keywords: Hypertension knowledge level, individual risk profile, lifestyle awareness, logistic
regression analysis, rural health

OzET

Amac: Bu arastirma, kirsal kesimde yasayan bireylerin hipertansiyona iliskin bilgi dizeylerini,
farkindalik durumlarini ve bireysel risk profillerini 6zbildirim ve objektif lgimler araciligiyla
degerlendirmeyi amaclamaktadir.

Yontem: Tanimlayici ve kesitsel tasarima sahip bu galisma, kirsal kdylerde yasayan 289 bireyle
yuriitiilmstar. Veriler, Kisisel Bilgi Formu ve Hipertansiyon Bilgi Diizey Olcegi kullanilarak
ylz ylize gérismeler yoluyla toplanmistir. Kan basinci ve beden kitle indeksi (BKI) dlgtimleri
yapilmis, veriler SPSS 25.0 programi kullanilarak analiz edilmistir. Istatistiksel analizlerde
ki-kare testi, Mann-Whitney U testi ve ikili lojistik regresyon analizi kullanilmistir.

Bulgular: Katiimcilanin Hipertansiyon Bilgi Diizey Olcegi toplam puan ortalamasi 15,86 + 4,21
olarak belirlenmistir. Hipertansiyon tanisi olan bireylerin yas ve BKI degerleri anlaml dlizeyde
daha yUksektir (P < 0,001). Hipertansiyona iligkin bilgi diizeyinin en gligli yordayicisi yasam
tarzina iliskin bilgi olmustur. Bu alanda dogru bilgiye sahip bireylerin ylksek bilgi dizeyine
sahip olma olasilik orani yaklasik 9,7 kat daha yUksektir (OR =9,652; P < 0,001). Egitim dlzeyi
ve ailede hipertansiyon 0ykusU de bilgi diizeyiyle anlamli bicimde iliskili bulunmustur.

Sonuc: Kirsal kesimde yasayan bireylerin hipertansiyona iliskin bilgi duzeyleri, bireysel
ozellikleriyle anlaml bigimde iliskilidir. Yasam tarzina iliskin bilgi, egitim duzeyi ve ailede
hipertansiyon ¢ykisu gibi faktorler bilgi dlizeyinin belirlenmesinde énemli rol oynamaktadir.
Objektif oOlgimlerle desteklenen veriler, halk sagligi arastirmalarinda daha gtvenilir
degerlendirmeler yapilmasina olanak saglamakta ve i¢ hastaliklar hemsireligi uygulamalarina
katkida bulunmaktadir.

Anahtar Kelimeler: Hipertansiyon bilgi dizeyi, bireysel risk profili, yasam tarzi farkindaligi,
lojistik regresyon analizi, kirsal saglk
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Introduction

Hypertension is a preventable and manageable chronic disease
characterized by persistently elevated blood pressure in the
arterial walls resulting from the interaction between genetic
predisposition and environmental factors. Its prevalence among
adults worldwide ranges from 30% to 45%, and this rate
continues to rise in older age groups due to age-related increases
in atherosclerosis and vascular resistance.’? Hypertension, which
can lead to serious consequences such as cardiovascular disease,
cerebrovascular events, renal failure, and death, is recognized as
one of the most prevalent public health problems worldwide.3-

Individuals' health literacy, risk perception, and awareness of
protective behaviors play crucial roles in preventing chronic
diseases. In the context of hypertension, behaviors such as healthy
eating, reqgular physical activity, limiting alcohol and tobacco
consumption, weight management, stress management, home
blood pressure monitoring, and regular screening are important
strategies for preventing and managing the disease.®® The
adoption of these behaviors is directly related to individuals'
knowledge of and awareness of the disease.’

In particular, people living in rural areas face various disadvantages
in accessing health services and information sources and in
achieving adequate health literacy. These disadvantages can lead
to delayed diagnosis, inappropriate treatment, and an increase in
preventable health problems associated with conditions such as
hypertension, which is often asymptomatic and carries a high risk
of complications.’®'" Indeed, the literature indicates that people
living in rural areas have lower levels of hypertension awareness
and knowledge than those living in urban areas, increasing the
burden of the disease.” "> However, only a limited number of
studies have focused on rural populations, and most have relied
on self-reported data. This limits the objectivity of assessments
of hypertension risk.

In this context, the present study aims to comprehensively
assess hypertension risk, disease awareness, and knowledge
levels among people living in rural areas. A distinctive feature
of this study is that it assesses these factors using both self-
reported data and objective measures, including anthropometric
measurements and direct blood pressure measurements. This
approach allows for more reliable assessments of individual risk
and the development of more effective public health intervention
strategies.

Based on the data obtained, strategies will be developed to
increase public knowledge and awareness of hypertension,
promote preventive health behaviors, and contribute to overall
well-being. This study is expected to contribute to reducing
health inequalities in rural areas and strengthening community-
based preventive health policies.

Method

Study Design and Participants

This study employed a descriptive cross-sectional design. Its
primary aim was to assess hypertension knowledge, awareness,
and individual risk profiles among people living in rural areas. The
study also aimed to contribute to the development of public
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MAIN POINTS

= Although awareness of hypertension in rural areas is moderate
to high, significant knowledge gaps were identified across
subdimensions.

= Knowledge of lifestyle factors is the strongest predictor of
hypertension awareness, increasing the odds of awareness by
9.7-fold.

= Low educational attainment and a family history of high
blood pressure are significantly associated with lower levels of
knowledge.

= The binary logistic regression model (Nagelkerke R2 = 0.761)
confirms the predictive power of the knowledge subdimensions
for hypertension awareness.

= Internal medicine nurses can strengthen public health in
rural communities through risk-based, information-focused
interventions.

health prevention strategies. It was conducted among individuals
living in rural villages in the Mersin, southern Turkiye. The study
population consisted of rural settlements identified through
interviews with the Mersin Municipality.

Given the high prevalence of hypertension in Turkish society, the
expected proportion of the event was set at P = 0.80 for sample
size calculation. This estimate was consistent with national
epidemiological studies and reflected the widespread nature
of hypertension, particularly among adults. '® Accordingly, the
minimum sample size was calculated as 246, based on a 95%
confidence level (t = 1.96), a margin of error of 5% (d = 0.05),
and the probability of the event not occurring (q = 0.20)."”
During fieldwork, all eligible residents of the villages were invited
to participate, and 289 volunteers who met the inclusion criteria
were enrolled in the study. Thus, the calculated minimum
sample size was exceeded, minimizing selection bias and
ensuring the representation of a substantial proportion of the
adult population in the villages. Between May 17 and June 17,
2023, individuals aged 18 years or older who voluntarily agreed
to participate, had sufficient cognitive ability to communicate,
and consented to blood pressure measurement were included,
regardless of whether they had previously been diagnosed with
hypertension.

Instruments

Personal Information Form: This structured form included
participants' demographic characteristics (age, sex, educational
attainment, marital status, income level, etc.), health history,
and lifestyle habits.

Hypertension Knowledge Level Scale: The Hypertension
Knowledge Level Scale (HK-LS) was developed by Erkog et al.’®
and has undergone validity and reliability testing. The scale consists
of 22 items across six subscales: Definition, Medical Treatment,
Medication Adherence, Lifestyle, Diet, and Complications. Each
item is answered with "true,” "false,” or "I don't know." Correct
answers receive 1 point, whereas incorrect answers and "l don't
know" responses receive O points. Total scores range from O to 22,
with higher scores indicating greater knowledge of hypertension.
The Cronbach's alpha coefficient reported for the scale was 0.82.
In the present study, Cronbach’s alpha was 0.795.
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Data Collection Process

Data were collected by the researchers through face-to-face
interviews, each lasting approximately 15-20 minutes. During
the interviews, participants first completed the Personal
Information Form and then the HK-LS. Blood pressure was
measured after participants had rested in a seated position for at
least 15 minutes. The right arm was positioned at heart level, and
an aneroid sphygmomanometer (Erka) and a stethoscope (Erka)
were used. Each participant's blood pressure was measured twice,
at 15-minute intervals, and hypertension status was determined
using the average of the two measurements. Hypertension was
defined as systolic blood pressure 2140 mmHg and/or diastolic
blood pressure 290 mmHg. Individuals previously diagnosed with
hypertension by a physician were also classified as hypertensive.

Hypertension awareness was defined as having previously received
a diagnosis of hypertension from a healthcare professional.
Individuals with elevated blood pressure who had not previously
received such a diagnosis were classified as having low awareness.
Body weight was measured using a calibrated electronic scale,
and body mass index (BMI) was calculated by dividing weight in
kilograms by the square of height in meters. BMI was classified
according to the criteria of the World Health Organization.
Following all measurements and assessments, participants were
informed of their individual risk levels. Individuals identified
as being at risk for hypertension were referred to appropriate
healthcare facilities for further assessment and follow-up. This
practice was intended to promote early diagnosis and preventive
public health measures.

Ethical Approval

Before data collection, approval was obtained from Mersin
University Social and Human Sciences Ethics Committee
(Approval Number: 45, Date: 02.05.2023). Permission to use
the scale was obtained from its developers. Participants received
clear and understandable information about the purpose, scope,
and data collection process of the study, and written and verbal
informed consent was obtained from each participant before
data collection. The study was conducted in accordance with the
principles of respect for human rights and individual autonomy
and the Declaration of Helsinki.

Statistical Analysis

Data were analyzed using the Statistical Package for the Social
Sciences (SPSS), version 25.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics included means * standard deviations
for continuous variables and frequencies and percentages
for categorical variables. The chi-square test (y2) was used
to assess the associations between hypertension status and
sociodemographic and lifestyle characteristics. The Mann-
Whitney U test was used to compare continuous variables
according to hypertension status because the assumption of
normality was not met. Specifically, age, BMI, and HK-LS scores
were compared.

Binary logistic regression analysis was used to identify factors
associated with hypertension knowledge levels. Participants
with a total HK-LS score =17 were classified as having a
"high knowledge level," whereas those with a score <17 were
classified as having a “"low to moderate knowledge level." The
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cutoff score was determined based on the median HK-LS scores
of the participants, with previously published studies used as
references.%2°

Results

This study investigated the relationships between participants’
hypertension status and various sociodemographic and lifestyle
variables. In addition, factors associated with hypertension
knowledge levels were assessed using logistic regression analysis.

Chi-square analyses revealed statistically significant associations
between hypertension status and several sociodemographic
and behavioral variables. The prevalence of hypertension was
significantly higher among married individuals (32 = 11.899, P
= 0.001) and those with less than a high school education (32
= 10.157, P = 0.001). Among individuals with a family history
of hypertension, the prevalence of hypertension was 77.5%,
suggesting a strong association between hypertension and
family history (2 = 29.733, P < 0.001). Hypertension prevalence
was also higher among individuals who knew their blood pressure
values (x? = 5.970, P = 0.015) and reached 63.4% among those
who had a home blood pressure monitor (2 =9.932, P = 0.002).
However, no statistically significant associations were found
between hypertension status and sex, smoking, alcohol use,
coffee consumption, physical activity, or previous blood pressure
measurement (P > 0.05) (Table 1).

Table 2 shows differences in age, body mass index (BMI), and
the subscales of the Hypertension Knowledge Level Scale (HK-
LS) according to hypertension status. Participants diagnosed
with hypertension were significantly older (P < 0.001) and
had significantly higher BMI values (P < 0.001). No significant
difference was found between the groups in total HK-LS
scores (P = 0.100). Analysis of the subscales showed that
participants diagnosed with hypertension had higher scores in
the Definition (P = 0.005) and Lifestyle (P = 0.007) subscales.
Participants without hypertension had significantly higher
scores in the Medical Treatment subscale (P = 0.001). No
significant differences were found in the Medication Adherence
(P = 0.052), Diet (P = 0.299), or Complications (P = 0.914)
subscales (Table 2).

Participants' ages ranged from 18 to 89 years, with a mean age
of 48.36 £ 16.20 years. The mean BMI was 26.89 + 5.21. Mean
systolic and diastolic blood pressure values were 127.64 £ 16.78
and 79.15 £ 10.19 mmHg, respectively. Total scores on the
HK-LS ranged from 3 to 22, with a mean score of 15.86 *+ 4.21
(Table 3).

In the binary logistic regression analysis examining factors
associated with hypertension knowledge levels, the model
demonstrated high explanatory power (Nagelkerke R2=0.761).
Educational attainment, family history of hypertension, and
the HK-LS subscales were identified as significant predictors
(Table 4).

Specifically, participants with lower educational attainment had
significantly lower odds of having a high level of hypertension
knowledge than those with higher educational attainment (OR =
0.333, P=0.041). Participants with lower educational attainment
had approximately one-third the odds of having a high knowledge
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Table 1. Relationship between participants' sociodemographic characteristics, health behaviors, and hypertension status
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No hypertension (n = 147), Hypertension (n = 142),

Total

Variables n (%) n (%) (n = 289). n (%) %2 P

Sex 1.205 0.272
Female 84 (57.1) 72 (50.7) 156 (54.0)
Male 63 (42.9) 70 (49.3) 133 (46.0)

Marital status 11.899 0.001
Married 96 (65.3) 118 (83.1) 214 (74.0)
Single 51(34.7) 24 (16.9) 75 (26.0)

Educational attainment 10.157 0.001
Less than high school 70 (47.6) 94 (66.2) 164 (56.7)
High school or higher 77 (52.4) 48 (33.8) 125 (43.3)

Smoking 0.020 0.887
Yes 64 (43.5) 63 (44.4) 127 (43.9)
No 83 (56.5) 79 (55.6) 162 (56.1)

Alcohol consumption 0.100 0.751
Yes 28 (19.0) 25(17.6) 53(18.3)
No 119 (81.0) 117 (82.4) 236 (81.7)

Daily coffee consumption 1.160 0.281
Yes 108 (73.5) 112 (78.9) 220 (76.1)
No 39 (26.5) 30(21.1) 69 (23.9)

Daily tea consumption 4176 0.041
Yes 130 (88.4) 135 (95.1) 265 (91.7)
No 17 (11.6) 7 (4.9) 24 (8.3)

Regular physical activity 0.139 0.710
Yes 61 (41.5) 62 (43.7) 123 (42.6)
No 86 (58.5) 80 (56.3) 166 (57.4)

Family history of hypertension 29.733  <0.001
Yes 68 (46.3) 110 (77.5) 178 (61.6)
No 79 (53.7) 32 (22.5) 111 (38.4)

Physician-diagnosed hypertension 186.565 <0.001
Yes 0(0.0) 111 (78.2) 111 (38.4)
No 147 (100.0) 31(21.8) 178 (61.6)
Yes 101 (68.7) 108 (76.1) 209 (72.3)
No 46 (31.3) 34 (23.9) 80 (27.7)

Knowledge of blood pressure values 5.970 0.015
Yes 69 (46.9) 87 (61.3) 156 (54.0)
No 78 (53.1) 55 (38.7) 133 (46.0)
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Table 1. Continued
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Variables

No hypertension (n = 147), Hypertension (n = 142),

Total

n (%) n (%) (n =289), n (%)
Ava|l.ab|l|ty of a blood pressure 9932 0.002
monitor at home
Yes 66 (44.9) 90 (63.4) 156 (54.0)
No 81 (55.1) 52 (36.6) 133 (46.0)
BMI, body mass index; %2, chi-square statistic.
level. Those with a family history of hypertension had 4.4 times  Discussion

the odds of having a high knowledge level compared with those
without such a history (OR = 4.441, P = 0.002). Participants
who correctly identified the definition of hypertension had 3.7
times the odds of having a high knowledge level (OR = 3.694,
P < 0.001). Similarly, participants with knowledge of medical
treatment for hypertension had approximately three times the
odds of having a high knowledge level (OR = 3.011, P < 0.001).
Knowledge of lifestyle factors was the strongest predictor.
Participants with accurate knowledge of lifestyle factors related
to hypertension had approximately 9.7 times the odds of having
a high knowledge level (OR = 9.652, P < 0.001). Age, marital
status, physician-diagnosed hypertension, knowledge of blood
pressure values, availability of a home blood pressure monitor,
and BMI were not significantly associated with hypertension
knowledge levels (P > 0.05) (Table 4).

This study aimed to assess hypertension knowledge and individual
risk profiles among people living in rural areas using multiple
approaches. The combined use of self-reported data and direct
physiological measurements represents a comprehensive approach
that is rarely adopted in public health research. This methodological
choice contributes not only to epidemiological surveillance
but also to the development of person-centered care plans in
internal medicine nursing. The findings highlight the importance
of structuring nursing interventions around knowledge and risk
assessment in the management of chronic diseases. Thus, the study
provides a link between public health and clinical nursing practice.

The participants' mean score on the HK-LS was 15.86 £ 4.21,
corresponding to approximately 72% of the maximum possible

Table 2. Comparison of age, body mass index, and hypertension knowledge level scale scores according to hypertension status

Variables Hypertension status N Mean rank Y4 P

No 147 107.92 -7.676 <0.001
Age, years

Yes 142 183.38

No 147 114.74 -6.262 <0.001
Body mass index

Yes 142 176.32

No 147 137.07 -1.647 0.100
HK-LS total score

Yes 142 153.21

No 147 132.64 -2.833 0.005
HK-LS—Definition

Yes 142 157.80

No 147 160.49 -3.350 0.001
HK-LS—Medical Treatment

Yes 142 128.96

No 147 136.05 -1.941 0.052
HK-LS—Medication Adherence

Yes 142 154.26

No 147 132.49 -2.675 0.007
HK-LS—Lifestyle

Yes 142 157.95

No 147 149.22 -1.038 0.299
HK-LS—Diet

Yes 142 140.63

No 147 144.53 -0.108 0.914
HK-LS—Complications

Yes 142 145.49

HK-LS, Hypertension Knowledge Level Scale; BMI, body mass index; Z, Mann-Whitney U test standardized statistic.
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Table 3. Distribution of participants’ health-related characteristics and mean hypertension knowledge level scale scores

Variables Minimum Maximum X+ SD
HK-LS total score 3.00 22.00 15.86 £ 4.21
HK-LS—Definition 0.00 2.00 1.26 £ 0.85
HK-LS—Medical Treatment 0.00 4.00 2.77 £1.28
HK-LS—Medication Adherence 0.00 4.00 2.87+£1.10
HK-LS—Lifestyle 0.00 5.00 3.59+1.18
HK-LS—Diet 0.00 2.00 1.56 £ 0.64
HK-LS—Complications 0.00 5.00 378 £1.76
Age (years) 18.00 89.00 48.36 £ 16.20
Body mass index (kg/m?) 15.06 46.16 26.89 + 5.21
Systolic blood pressure (mmHg) 90.00 200.00 127.64 £ 16.78
Diastolic blood pressure (mmHg) 43.00 110.00 79.15+10.19

HK-LS, Hypertension Knowledge Level Scale; SD, standard deviation.

Table 4. Logistic regression analysis of factors associated with a high level of hypertension knowledge

Variable (Enter method) B P OR 95% Cl Lower  95% Cl Upper
Age, years -0.006 0.759 0.994 0.956 1.033
Marital status (married) 0.595 0.339 1.813 0.535 6.138
Educational attainment (less than high school) -1.100 0.041 0.333 0.116 0.956
Daily tea consumption (yes) -1.147 0.227 0.317 0.049 2.039
Family history of hypertension (yes) 1.491 0.002 4.441 1.749 11.276
Physician-diagnosed hypertension (yes) -0.468 0.381 0.626 0.220 1.784
Knowledge of blood pressure values (yes) 0.623 0.184 1.865 0.744 4.678
Availability of a blood pressure monitor at home (yes) -0.466 0.336 0.627 0.243 1.620
Body mass index 0.003 0.950 1.003 0.915 1.099
HK-LS—Definition 1.307 <0.001 3.694 2.173 6.280
HK-LS—Medical Treatment 1.102 <0.001 3.011 1.979 4.581
HK-LS—Lifestyle 2.267 <0.001 9.652 5.263 17.700

Model information: Dependent variable: hypertension knowledge level (score <17 = low to moderate knowledge; score =17 = high knowledge). Nagelkerke
R2=0.761; Cox-Snell R? = 0.570; Hosmer-Lemeshow test, P = 0.231. B, regression coefficient; Cl, confidence interval; HK-LS, Hypertension Knowledge Level

Scale; OR, odds ratio.

score. This score indicates a moderate to high level of general
knowledge. Previous studies have also reported hypertension
knowledge levels consistent with our findings.2’2* However,
the significant differences between the subscales in our study
indicate that knowledge levels vary across content areas. The
higher scores among individuals diagnosed with hypertension,
particularly in the Definition and Lifestyle subscales, suggest
that experience with the disease may play an important role in
knowledge acquisition. This finding is also supported by a study
conducted in Indonesia by Sofyan et al.,>* which reported that
hypertension knowledge and treatment adherence significantly
influenced disease management and quality of life. Conversely,
the higher scores of individuals without hypertension on the

Medical Treatment subscale suggest that treatment-related
knowledge is not limited to individuals with the disease and that
the dissemination of health information within the community
may also be effective.

The logistic regression analysis showed that factors associated
with hypertension knowledge levels were explained by a
model with high explanatory power (Nagelkerke R2 = 0.761).
Educational attainment, family history of hypertension, and the
knowledge subscales were significant predictors. In particular,
knowledge of lifestyle factors was the strongest predictor of a
high knowledge level. Participants with greater knowledge in
this area had approximately 9.7 times the odds of having a high
knowledge level. This finding is consistent with the study by Lu
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et al.,%> which reported that comprehensive health management
significantly improved participants' lifestyle practices and
knowledge levels. Similarly, Ojangba et al.” reported that
lifestyle modification is crucial for controlling hypertension
and that individuals with higher levels of knowledge are more
likely to adopt these behaviors. Educational attainment was
also an important factor in our study. Individuals with less than
a high school education had approximately one-third the odds
of having a high knowledge level compared with those with
higher educational attainment. The literature also emphasizes
that educational attainment is an important determinant of
hypertension knowledge and treatment adherence.?®?” These
findings suggest that interventions to improve health literacy in
rural areas should focus on education.

National studies conducted in Tilrkiye have shown that
hypertension prevalence increases significantly with age and
that knowledge levels vary across the population. Findings in
the literature are consistent with our results, indicating that
participants’ hypertension knowledge is closely associated with
characteristics such as lifestyle, family history of hypertension, and
educational attainment.'®2-30 |n this regard, Cin et al.?° reported
that adults had low levels of hypertension knowledge but above-
average preventive attitudes, with educational attainment and
socioeconomic factors being significant determinants. Similarly,
Atila et al.*® emphasized that patients with hypertension had
limited disease-related knowledge and awareness, highlighting
the need for structured educational interventions. Our findings
are consistent with these results. By combining self-reported
data with objective measurements, this study also contributes to
nursing practice, particularly in rural settings.

In this context, one of the main contributions of the study is the
use of data based not only on self-reports but also on objective
health indicators. Specifically, participants' individual risk
profiles were assessed using systolic and diastolic blood pressure
measurements and body massindex (BMI). This approach enabled
the identification of individuals with previously undiagnosed
hypertension and the assessment of the relationship between
their knowledge levels and physiological risk factors. The mean
BMI of 26.89 + 5.21 indicates that participants were generally
overweight. This suggests that metabolic risk factors associated
with hypertension are also prevalent in rural areas.

The use of anthropometric data offers a scientific advantage
in developing public health intervention strategies. Unlike
studies based solely on self-reported data, this study considered
individuals' actual physiological status, providing a more
comprehensive assessment of their health risks. This approach
may facilitate the early detection of asymptomatic diseases
in rural areas and more accurate risk stratification. In addition,
informing participants of their results after measurement and
referring those identified as being at risk to healthcare facilities
strengthens the practical contribution of the study.

Limitations

This study has several limitations. First, it was conducted in only
two ruralvillages, which limits the generalizability of the findings
to other regions. Furthermore, the cross-sectional design
precludes the establishment of causal relationships between
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the variables. The Personal Information Form and Hypertension
Knowledge Level Scale used for data collection relied on self-
reported information. Such data are susceptible to systematic
errors, including social desirability and recall bias. Although the
scale is suitable for assessing general knowledge, it does not
directly measure health literacy or the ability to change behavior.

In this study, blood pressure and BMI were measured at a single
time point. This may have introduced measurement errors due
to transient physiological changes and may not fully reflect
individuals' long-term hypertension status. Single measurements
are particularly susceptible to short-term influences such as
stress, fatigue, diet, and daily activities. Therefore, the data
provide only a limited representation of participants' chronic risk
profiles.

Because only volunteers and individuals with sufficient
communication skills were included, the sample may not
adequately represent the broader population, particularly
individuals with poorer health or communication difficulties. In
view of these limitations, future studies should include larger
and more diverse samples, use longitudinal designs, and employ
comprehensive measurement instruments. These approaches
would enable a more thorough and reliable assessment of
hypertension knowledge in rural areas.

Conclusion

This study showed that hypertension knowledge among people
living in rural areas is significantly associated with individual
characteristics. It also demonstrated that incorporating objective
measurements alongside self-reported data can help address
an important gap in public health research. Factors such as
educational attainment, family history of hypertension, and
lifestyle knowledge are significantly associated with hypertension
knowledge. Individuals with lower educational attainment
and those without a family history of hypertension may be
disadvantaged in terms of their knowledge levels, highlighting the
importance of targeted information and educational campaigns.

The findings indicate that increasing access to information about
lifestyle modifications may be an effective strategy for preventing
and managing hypertension. In this context, applying person-
centered, knowledge-based, and risk-informed approaches in
internal medicine nursing practice may improve individual health
outcomes and strengthen community-based preventive health
policies.
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The Effect of Discharge Education Tailored to Learning Needs on Quality

of Life in Patients With Myocardial Infarction

Miyokard infarktiisti Gegiren Hastalarda Ogrenim Gereksinimlerine Uygun Verilen

Taburculuk Egitiminin Yasam Kalitesine Etkisi

ABSTRACT

Objective: This study aimed to assess the effect of discharge education tailored to learning
needs on quality of life in patients who had experienced myocardial infarction (Ml).

Method: This quasi-experimental study included 60 patients with MI (30 in the education
group and 30 in the control group) treated in the cardiology department of a city hospital
in Istanbul between March 2024 and May 2025. Data were collected using a patient
identification form, the Patient Learning Needs Scale, and the Myocardial Infarction
Dimensional Assessment Scale. The control group received routine nurse-led discharge
education, whereas the education group received additional instruction tailored to their
identified learning needs. Follow-up visits for all patients were conducted during the fourth
week after discharge.

Results: At the initial visit, patients in the education group had learning needs, particularly
regarding skin care, emotions related to their condition, community resources, and follow-up.
At the final visit, their learning needs had significantly decreased across all subdimensions.
Furthermore, quality of life had significantly improved in the education group (P < 0.01) and
declined in the control group (P < 0.001).

Conclusion: Discharge education tailored to patients' learning needs improved their quality
of life.

Keywords: Discharge education, learning needs, myocardial infarction, nurse, quality of life

OzET

Amac: Bu calisma, miyokard infarktlsi (MI) geciren hastalarda 6grenim gereksinimleri
dogrultusunda verilen taburculuk egitiminin yasam kalitesine etkisini belirlemek amaciyla
yapilmistir.

Yontem: Yan deneysel olarak gerceklestirilen calismaya, Mart 2024 ile Mayis 2025 tarihleri
arasinda Istanbul'da bir sehir hastanesinin kardiyoloji servisinde tedavi géren 60 MI hastasi
(30 egitim, 30 kontrol) dahil edilmistir. Veriler, hasta tanimlama formu, Hasta Ogrenim
Gereksinimleri Olcedi ve Miyokard infarktlsti Boyutsal Degerlendirme Olcedi kullanilarak
toplanmistir. Kontrol grubuna hemsire tarafindan rutin taburculuk egitimi verilirken egitim
grubuna rutin egitime ek olarak belirlenen 6grenim gereksinimlerine gére uyarlanmis egitim
verilmistir. TGm hastalarin son izlemleri taburculuktan sonraki dérdiinct haftada yapilmistir.

Bulgular: EGitim grubundaki hastalarin ilk gorismede 0Ozellikle cilt bakimi, duruma iliskin
duygular, toplum ve izlem konularinda 6grenim gereksinimleri oldugu belirlenmistir. Son
gorismede, egitim grubundaki hastalanin tim alt boyutlardaki 6grenim gereksinimlerinin
azaldigi goralmustlr. Ayrica son gorismede yasam kalitesinin egitim grubunda anlaml
dlizeyde arttigi (P < 0.01), kontrol grubunda ise azaldigi (P < 0.01) belirlenmistir.

Sonuc: Hastalarin 6grenim gereksinimleri dogrultusunda verilen taburculuk egitiminin
yasam kalitesinin iyilestirilmesine katki sagladigi gorGlmustar.

Anahtar Kelimeler: Taburculuk egitimi, 6grenim gereksinimleri, miyokard infarktusy,
hemsire, yasam kalitesi
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Introduction

Myocardial infarction (MI) is the most common acute
manifestation of cardiovascular disease and results from reduced
coronary blood flow caused by atherosclerosis or thrombosis.’
The high mortality rate, serious complications, and recurrent
nature of Ml make it a major public health problem.? Ml is also
one of the most common diseases in Turkiye. According to 2024
data from the Turkish Statistical Institute, cardiovascular diseases
accounted for 36% of all reported deaths, and ischemic heart
disease, particularly MI, accounted for 42.9% of these deaths.?

Following MI, individuals' quality of life (QoL) can be adversely
affected by limited physical capacity, anxiety about recurrent Ml,
socialisolation, fatigue, and sleep difficulties.**> QoL encompasses
an individual's perceived satisfaction and overall well-being.®
Improving QoL after MI, facilitating treatment, and ensuring
patients' active participation in their care require identifying and
managing factors that contribute to reduced QoL.” Educating
patients and their families is a key recommended approach to
achieving these goals.”®

Providing tailored discharge education to patients following Ml
requires an initial assessment of their learning needs.’ A learning
need is defined as the gap between an individual's current
knowledge and the knowledge they need to acquire.’® Assessing
patients' learning needs requires a comprehensive evaluation
of their readiness and capacity to learn, available resources, the
suitability of the learning environment, and the effectiveness of
teaching materials. Individualized education programs play a critical
role in helping patients adjust to their diagnosis and treatment,
reducing hospital visits, and facilitating adaptation to a new
lifestyle.’ The learning needs of patients who have experienced
MI encompass psychological and lifestyle factors, appropriate
medication use, proper nutrition, strategies to increase physical
activity, lifestyle changes, and symptom management.’?>'* The
literature emphasizes that education tailored to patients' needs
reduces hospital readmissions and improves QoL.™

When caring for and treating patients with MI, nurses are
expected to provide individualized education aligned with
patients' learning needs from admission through discharge.™
However, studies show that nurses primarily focus on specific
topics and do not consistently tailor education to patients’
learning needs.’™'® Furthermore, the literature highlights a
lack of individualized education tailored to these needs. The
limited number of studies assessing patients' learning needs
before discharge and evaluating the effects of tailored discharge
education on QoL after MI underscores the need for this study.

Methods

Study Purpose and Design

This quasi-experimental study examined the effect of discharge
education tailored to learning needs on the QoL of patients who
had experienced MI. The following hypotheses were proposed:

H1: Discharge education tailored to the learning needs of patients
who have experienced MI reduces their learning needs.

H2: Discharge education tailored to the learning needs of patients
who have experienced Ml improves their QoL.

Turk ) Cardiovasc Nurs 2026;17(44):148-155

MAIN POINTS

= Discharge education tailored to the learning needs of patients
who have experienced myocardial infarction improves their
quality of life.

= |dentifying patients' discharge education needs and tailoring
education accordingly supports individualized patient care.

= Cardiology nurses should assess patients' learning needs before
discharge and provide education tailored to those needs.

Study Population and Sample

The study population comprised patients treated for Ml in the
cardiology inpatient wards of a public hospitalin Istanbul between
March 2024 and March 2025. G*Power software (version
3.1.9.2) was used to determine the sample size based on Uysal's
study, with 0=0.05, an effect size of d=0.80, and 80% power."”
Based on these parameters, the minimum required sample size
was calculated as 52 patients (26 in the education group and 26
in the control group). However, to account for potential attrition
and maintain statistical power, the sample size for each group
was increased by 15%. Consequently, 30 patients were assigned
to each group, and the study was completed with 60 patients
who met the inclusion criteria.

The hospital where the study was conducted has three separate
cardiology clinics (Cardiology 1, Cardiology 2, and Cardiology 3).
These clinics occupy separate locations and have independent
staff. The clinics from which patients would be recruited for
the education and control groups were selected by a lottery
conducted by an independent researcher at the beginning of
the study. Based on the lottery results, patients treated in the
Cardiology 1 and Cardiology 3 clinics constituted the education
group, whereas those treated in the Cardiology 2 clinic constituted
the control group. This approach was intended to reduce the risk
of contamination between the education and control groups.

The inclusion criteria were age=18 years; receiving treatment for
MI; being conscious, oriented, cooperative, and communicative;
being able to read, write, understand, and communicate in
Turkish; and voluntarily agreeing to participate in the study.

The exclusion criteria were failure to attend the final follow-up
visit after discharge and hospital readmission within four weeks
after discharge.

Data Collection Tools

Data were collected using the Patient Assessment Form, the
Patient Learning Needs Scale (PLNS), and the Myocardial
Infarction Dimensional Assessment Scale (MIDAS).

Patient Assessment Form: Developed by the researchers
based on a literature review, this form consists of 16 questions
addressing patient characteristics, including age, height, weight,
gender, chronic diseases, and the ability to perform daily activities
independently.’31

Patient Learning Needs Scale: This scale identifies patients’
information needs before discharge and the importance they
assign to that information. The scale was developed by Bubela
et al.," and its validity and reliability in Turkish were evaluated by
Catal and Dicle.?° It consists of 50 items across seven subscales.
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These subscales are activities of daily living, medications,
community and follow-up, treatment and complications,
feelings about the situation, QoL, and skin care. ltems are rated on
a five-point Likert scale from 1 to 5. Mean scores are calculated
by dividing the scores obtained by the number of items, yielding
importance ratings ranging from 1 to 5. A higher mean score
indicates greater learning needs. Cronbach's alpha was 0.95 in
the Turkish adaptation and 0.90 in the current study.?

Myocardial Infarction Dimensional Assessment Scale:
Developed by Thompson et al..2! this scale measures disease-
specific QoL and health status in patients who have experienced
MI, as well as the effects of treatment on their functioning and
well-being. Yilmaz et al.?? adapted the scale for use among
Turkish patients who had experienced MI. The scale comprises
35 items assessing health status after MI across seven subscales.
These subscales are physical activity, insecurity, emotional
response, dependence, diet, concerns about medication, and
medication side effects. Items are rated on a five-point Likert
scale from O to 4, and each subscale score is converted to a score
out of 100 by dividing it by the maximum possible score for that
subscale and multiplying by 100. The maximum total scale score
is therefore 100, with higher scores indicating poorer perceived
QoL. In the Turkish adaptation, Cronbach'’s alpha coefficients for
the subscales ranged from 0.79 to 0.90.% In the present study,
Cronbach's alpha coefficients ranged from 0.78 to 0.98.

Data Collection

The study was conducted in two phases, with patients’ QoL
assessed twice: before discharge and during the fourth week
after discharge. Although the literature does not specify when
the effectiveness of discharge education should be evaluated, it
suggests that evaluation can occur during patient follow-up.?
Accordingly, the second assessment was conducted during the
fourth week after discharge to coincide with patients’ routine
one-month follow-up appointments.

In addition to standard discharge education, the education group
received an educational program developed by the researcher
based on the relevant literature and tailored to the learning needs
identified using the PLNS.?'224 The primary goal of this program
was to identify patients' information needs before discharge and
equip them with the knowledge and skills needed to address
those needs. The educational content covered activities of daily
living (daily activities, movement, exercise and mobility, rest
and sleep patterns, and dietary habits); health management
(proper medication use, potential side effects, understanding the
treatment process, recognizing and monitoring disease symptoms,
and hygiene and personal care practices); psychosocial adaptation
(coping with stress, anxiety, and other mental health conditions,
identifying psychosocial support resources, and communicating
effectively with family and social networks); use of community
resources (learning about healthcare institutions, social services,
and support groups and accessing these resources when
needed); treatment adherence (hospital care and post-discharge
requirements, keeping appointments, following the treatment
plan, and adopting behaviors to prevent complications); safety
(maintaining safety at home and in the hospital, reducing fall risk,
preventing infections, and responding to emergencies); and coping
with sensory changes (recognizing changes in vision, hearing,
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and pain perception and developing strategies to manage them).
Feedback on the appropriateness of the educational content
was obtained from five experts in internal medicine nursing. The
education session was tailored to patients' learning needs and
lasted approximately 45-60 minutes. During the session, general
discharge information and individualized content were presented
using verbal and visual materials. Before the face-to-face
interview concluded, participants provided a telephone number
at which they could be reached for the fourth-week assessment.
During the fourth week after discharge, the researcher contacted
each participant by telephone and administered the MIDAS to
complete the final assessment. The telephone interviews lasted
an average of 15 minutes.

Patients in the control group did not complete the PLNS and
received routine discharge education provided in the cardiology
clinics. Routine discharge education covered lifestyle changes to
maintain heart health (balanced nutrition, smoking cessation,
and reqgular physical activity), proper and regular medication use,
potential side effects, and post-discharge health checks. No
educational materials were used during this process. As in the
education group, the final follow-up assessment was conducted
by telephone.

Data Analysis

Data were analyzed using the Statistical Package for the Social
Sciences (SPSS), version 29.0 (IBM Corp., Armonk, NY, USA).
Normality was assessed using skewness and kurtosis coefficients,
which indicated that the data were approximately normally
distributed and suitable for parametric testing. Descriptive
statistics included means, standard deviations, frequencies,
and percentages, and categorical variables were compared
between independent groups using Pearson’s chi-square test. A
paired-samples t-test was used to assess changes within each
group. Student's t-test was used to assess differences between
independent groups. Statistical significance was set at P < 0.05.

Ethical Considerations

Approval was obtained from the istanbul Sabahattin Zaim
University Ethics Committee (Approval Number: 2024/02, Date:
25.03.2024). Participants were informed about the study's
purpose, and informed consent was obtained from all volunteers.
The study was conducted in accordance with the ethical
principles of the Declaration of Helsinki.

Results

In the education group, 60% of patients were older than 55
years, compared with 66.7% in the control group. Male patients
accounted for 83.3% of the education group and 76.7% of
the control group. Except for body mass index (BMI), patient
characteristics did not differ significantly between the groups (P
> 0.05) (Table 1).

At the initial visit, patients in the education group had learning
needs, particularly regarding skin care, feelings about the
situation, and community and follow-up. At the final visit, the
education provided in addition to routine discharge education
was associated with significant reductions in learning needs
across all subscales in the education group (P < 0.05) (Table 2).
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Table 1. Comparison of Clinical and Lifestyle Characteristics Between the Education and Control Groups

Turk ) Cardiovasc Nurs 2026;17(44):148-155

Characteristics Education Group (n=30) Control Group (n=30) Test
n % n % b P
BMI (kg/m?)
18.5-24.9 (Normal) 5 16.7 11 36.7
7.52 .023*
25-29.9 (Overweight) 9 30.0 13 43.3 523 0.023
> 30 (Obese) 16 53.3 6 20.0
Smoking status
Yes 17 56.7 17 56.7
Quit smoking 9 30.0 5 16.7 2.476 0290
Never smoked 4 13.3 8 26.7
Alcohol consumption status
Yes 5 16.7 7 23.3
Quit drinking 10 33.3 3 10.0 4817 0.900
Never drank 15 50.0 20 66.7
Regular activity/exercise status
Yes 13 43.3 12 40.0 0.069 0.793
No 17 56.7 18 60.0
Paying attention to nutrition
Yes 17 56.7 13 43.3 1.067 0.302
No 13 43.3 17 56.7
Presence of a heart patient in the immediate vicinity
L‘ZS 12 40.0 19 633 o270 007
18 60.0 11 36.7
Presence of chronic disease
Yes 21 70 19 63.33 0.300 0.584
No 9 30 11 36.67
Ability to perform daily activities independently
Yes 29 96.7 29 96.7
With assistance 1 3.3 0 0.0 2:000 0.368
No 0 0.0 1 3.3

BMI, Body mass index; n, number of patients; x2, Pearson's chi-square statistic. *P < 0.05.

Table 2. Comparison of Mean Overall and Subscale Scores on the Patient Learning Needs Scale in the Education Group at the Initial

and Final Interviews

Scale/subscale Initial interview, XxSD Final interview, X*SD t P

Activities of daily living 2.43%0.56 1.65+0.47 10.349 0.000**
Medications 2.74+0.72 1.76+0.51 8.110 0.000**
Community and follow-up 2.22+0.46 1.55+0.39 10.511 0.000**
Treatment and complications 2.87+0.70 1.83+0.49 8.981 0.000**
Feelings about the situation 1.88+0.51 1.36%£0.46 7.121 0.000**
Quality of life 2.29+0.59 1.78+0.53 4.746 0.000**
Skin care 1,40+0.52 1.23+0.27 2.196 0.036*
Overall 2.42+0.49 1.66+0.39 10.601 0.000**

SD, standard deviation; t, paired-samples t-test statistic. *P < 0.05; **P < 0.01.
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Table 3. Comparison of Mean Overall and Subscale MIDAS Scores Between the Education and Control Groups at the Initial Interview

Scale/subscale Education group, X+SD Control group, X£SD t P
Physical activity 32.08+16.99 44.09+23.47 -2.2717  0.027*
Insecurity 31.01£15.96 39.53+13.50 -2.231  0.030*
Emotional response 38.33£15.72 41.87+15.84 -0.869 0.388
Dependence 41,94+16.15 50.00+£14.01 -2.063  0.044*
Diet 45.55+28.59 30.27+22.58 2.297 0.025*
Concerns about medication 16.66+28.49 24.16£29.53 -1.001 0.321
Medication side effects 17.50£23.11 21.66+22.96 0.952 0.486
Overall 32.80£11.69 39.57+10.35 -2.371  0.021*

MIDAS, Myocardial Infarction Dimensional Assessment Scale; SD, standard deviation; t, Student's t-test statistic. *P < 0.05.

Table 4. Comparison of mean overall and subscale MIDAS scores between the education and control groups at the final interview

Scale/subscale Education group, X*SD Control group, XtSD t P

Physical activity 14.094£9.93 68.40+15.91 -15.855 0.000*
Insecurity 10.83+£10.95 65.55£14.49 -16.502 0.000*
Emotional response 12.29+9.77 63.12+£15.25 -15.368 0.000*
Dependence 17.50+15.83 63.33%x18,25 -10.388 0.000*
Diet 13.88+19.36 53.88+25.40 -6.858 0.000*
Concerns about medication 6.66+9.70 58.33+£26.32 -10.085 0.000*
Medication side effects 6.25+9.13 47.08+26.60 -7.951 0.000*
Overall 12.45+8.25 63.59+£12.67 -18.517 0.000*

MIDAS, Myocardial Infarction Dimensional Assessment Scale; SD, standard deviation; t, Student's t-test statistic. *P < 0.01.

The education and control groups differed significantly in their
mean overall MIDAS scores and their physical activity, insecurity,
dependence, and diet subscale scores (P < 0.05). The control
group had higher overall MIDAS, physical activity, insecurity, and
dependence scores and lower diet scores than the education
group (Table 3).

At the final assessment, the overall MIDAS score and all subscale
scores differed significantly between the education and control
groups (P < 0.01). An improvement in QoL was observed in the
education group at this assessment (Table 4).

Within-group comparisons revealed significant decreases in the
overall MIDAS score and all subscale scores from baseline to the
final interview in the education group (P < 0.01), whereas the
control group showed significant increases in these scores (P <
0.01) (Table 5).

Discussion

The learning needs of patients who have experienced Ml have been
examined across the continuum of care, from the acute phase
through discharge and home care. The literature emphasizes that
these needs are particularly high before discharge. For example,
Sarioglu and GOk reported high overall educational needs among
patients who had experienced MI, while a systematic review
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by Hansen and Sampognaro found that patients most needed
information about wound care, medications, and complications
and symptoms.'32> Consistent with the literature, the initial
interviews in this study identified substantial learning needs
regarding activities of daily living, medications, community and
follow-up, treatment and complications, and QoL. Meeting
patients' learning needs has been reported to increase their
confidence and help them manage their health more effectively
after discharge.?® Structured discharge education is therefore
considered an effective means of addressing these needs.'38

In this study, the mean PLNS score in the education group
decreased significantly from 2.42+0.49 at the initial visit to
1.660.39 at the final visit. According to Catal and Dicle, higher
PLNS scores indicate greater educational needs; therefore, the
significant decrease suggests that the structured discharge
education program effectively reduced patients' educational
needs and improved their knowledge.?® This finding supports
the hypothesis that discharge education tailored to the learning
needs of patients who have experienced Ml reduces those needs.
Similar findings have been reported in the literature. For example,
Tuna and Pakylz divided 100 patients with acute Ml into control
and education groups.'® Four weeks after the education group
received planned discharge education, an assessment revealed
significantly greater knowledge of cardiovascular disease risk
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Table 5. Within-Group Comparisons of Mean Overall and Subscale MIDAS Scores Between the Initial and Final Interviews

Education Education Control group:  Control group:

Scale/subscale group: initial group: final t P initial interview, final interview, t P

interview, XxSD interview, XtSD X+SD X+SD
Physical activity 32.08+16.99 14.09+£9.93 6.718 0.000** 44.09+23.47 68.40+15.91 -8.761  0.000*
Insecurity 31.01£15.96 10.83£10.95  7.495 0.000** 39.53+13.50 65.55+14.49  -8.830 0.000*
Emotional response 38.33£15.72 12.29+9.77 9.963 0.000** 41.87+15.84 63.12%+15.25 -6.934 0.000*
Dependence 41.94£16.15 17.50£15.83  7.903 0.000** 50.00+14.01 63.33+18.25 -4.287 0.000*
Diet 45.55+28.59 13.88£19.36  6.200 0.000** 30.27+22.58 53.88+25.40 -4.572 0.000*
Concerns about 32.80+11.69 12.45+8.25 2.112  0.043* 24.16+29,53 58.33+26.32 -5.882  0.000*
medication
Medication side 17.50£23.11 6.25%9.13 2955 0.006* 21.66+22.96 47.08+26.60  -5.201  0.000*
effects
Overall 32.80+11.69 12.45+8.25 9.827 0.000** 39.57+10.35 63.59+12.67 -10.843 0.000*

MIDAS, Myocardial Infarction Dimensional Assessment Scale; SD, standard deviation; t, paired-samples t-test statistic.

factors, better medication and dietary adherence, and stronger
beliefs and greater knowledge regarding self-monitoring than
in the control group.”™ Additionally, Hussein and Mohammed
reported that health education plays an important role in meeting
the perceived learning needs of patients who have experienced
MI.27 Studies show that planned, structured education tailored to
patients’ learning needs increases motivation. In a study by Dolezel
and JaroSova, nurses provided structured education to 165 patients
with acute MI (education group, n=68; control group, n=97).2
The education group demonstrated greater knowledge and
more consistent medication adherence than the control group.
In a study by Abu Shuaib et al.,?® assessments before and after
an educational program for patients with MI revealed statistically
significant improvements in knowledge of the nature, causes,
symptoms, complications, and pharmacological treatment of
MI. Consistent with these national and international findings,
structured discharge education for patients who have experienced
MI has been shown to significantly reduce learning needs.

Systematic assessment of QoL in patients with MI during the
discharge process is essential for understanding patients’ needs
and improving the effectiveness of rehabilitation and support
strategies.® In this study examining the effect of discharge
education tailored to patients' learning needs on QoL, the
mean MIDAS score in the education group decreased from
32.80+11.69 at the initial interview to 12.45+8.25 at the final
interview. Because lower MIDAS scores indicate better QoL, this
statistically significant decrease indicated an improvement in
QoL. Additionally, within-group analyses revealed a significant
improvement in QoL in the education group from baseline to the
final visit, whereas QoL declined in the control group. This finding
supports the hypothesis that discharge education tailored to the
learning needs of patients who have experienced MI improves
their QoL. No studies in the literature have evaluated the effect
of discharge education tailored to learning needs on QoL using
intervention and control groups. However, in a randomized
controlled trial, Uysal and Ozcan found that individualized
education before discharge, followed by three months of

telephone follow-up, significantly increased patients' knowledge
and physical activity levels, positively affecting QoL.>' In a
randomized controlled trial by Mazloum et al.,?* individualized
discharge education and three months of regular telephone
support significantly improved the energy-fatigue and physical
pain subscale scores of patients with ischemic heart disease,
thereby improving physical QoL. Assareh et al.3? examined the
effects of discharge education on QoL and hospital readmission
rates in patients with congestive heart failure. Readmission rates
were lower in the education group than in the control group
after the educational program. These findings support discharge
education tailored to learning needs as an effective approach to
improving QoL in patients who have experienced MI. By tailoring
discharge education to patients' learning needs, nurses can help
meet those needs and contribute to improved QoL.

Limitations

This study has several limitations. First, the sample consisted
exclusively of patients hospitalized in the cardiology departments
of a city hospitalin Istanbul, limiting the study's external validity
and the generalizability of its findings to broader populations.
Furthermore, because the education and control groups were
treated in the same hospital, potential information sharing and
other external influences could have confounded the results. In
addition, the effect of education tailored to learning needs on
QoL was assessed after four weeks, leaving its long-term effects
unknown. Finally, the largely self-reported data may have been
subject to inaccuracies and response bias.

Conclusion

In this study examining the effect of discharge education tailored
to the learning needs of patients who had experienced M| on
QolL, the education group showed decreases in the mean overall
PLNS score and all subscale scores, along with a significant
improvement in QoL, from the initial to the final interview. Based
on these findings, it is recommended that patients' individual
learning needs be assessed and addressed through tailored
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discharge education programs; these programs be implemented
in all healthcare institutions providing inpatient care; patients be
monitored after discharge and receive periodic education tailored
to their learning needs to assess the sustained effectiveness of
discharge education and promote lasting behavioral changes;
and similar studies be conducted with larger samples to improve
the generalizability of the findings.
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Hemsirelik Ogrencilerine Yonelik Kardiyak Oskdltasyon Egitiminde Klinik

Simulasyonun Etkinligi: Sistematik Derleme

ABSTRACT

Objective: Cardiac auscultation is an essentialskill that enables nursing students to accurately
recognize heart sounds and identify conditions requiring early intervention. Evidence on
the effectiveness of simulation-based education in teaching this skill remains limited. This
systematic review aimed to synthesize current evidence on the effects of simulation-based
education on nursing students' knowledge and skills in cardiac auscultation.

Method: This systematic review was conducted and reported in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.
A comprehensive search was conducted in PubMed, Scopus, Web of Science, and
ScienceDirect. Seven studies that met the inclusion criteria were analyzed. Methodological
quality was assessed using the Joanna Briggs Institute critical appraisal tools, and the findings
were synthesized narratively.

Results: The review included seven randomized controlled trials involving 477 nursing
students. Simulation-based education significantly improved both theoretical knowledge
and practical auscultation skills. High-fidelity simulations were generally more effective
than low-fidelity methods.

Conclusion: The evidence indicates that simulation-based education enhances cardiac
auscultation training for nursing students. Further high-quality studies are needed to clarify
the optimal design, implementation, and sustainability of simulation interventions.

Keywords: Cardiac auscultation, education, knowledge, nursing student, simulation, skills.

OzET

Amac: Kardiyak oskultasyon, hemsirelik 6grencilerinin kalp seslerini dogru tanimasi ve erken
mudahale gerektiren durumlari belirlemesi igin temel bir beceridir. Bu becerinin égretiminde
simUlasyon temelli egitimin etkililigine iliskin kanitlar sinirlidir. Bu sistematik derleme,
simUlasyon temelli egitimin hemsirelik 6grencilerinin kardiyak oskiltasyona yonelik bilgi ve
becerileri Uzerindeki etkilerine iliskin glincel kanitlar sentezlemeyi amaglamistir.

Yontem: Bu sistematik derleme, Sistematik Derlemeler ve Meta-Analizler icin Tercih
Edilen Raporlama Ogeleri (PRISMA) kilavuzu dogrultusunda yiir(itéilmtis ve raporlanmustir.
PubMed, Scopus, Web of Science ve ScienceDirect veri tabanlarinda kapsamli bir tarama
yapilmistir. Dahil edilme 6lcUtlerini karsilayan yedi calisma analiz edilmistir. Metodolojik
kalite, Joanna Briggs Enstitlsu elestirel degerlendirme araglan kullanilarak degerlendirilmis
ve bulgular anlatisal olarak sentezlenmistir.

Bulgular: Derlemeye, toplam 477 hemsirelik 6grencisini kapsayan yedi randomize kontrollt
calisma dahil edilmistir. SimUlasyon temelli egitimin hem teorik bilgiyi hem de uygulamali
oskultasyon becerilerini anlamli dlzeyde gelistirdigi bulunmustur. Yiksek gergeklikli
simulasyonlarin, distk gerceklikli yontemlere gore genellikle daha etkili oldugu goralmistur.

Sonuc: Kanitlar, simUlasyon temelli egitimin hemsirelik 6grencilerine yOnelik kardiyak
oskultasyon egitimini gelistirdigini gdstermektedir. Simullasyon mudahalelerinin  en
uygun tasarimini, uygulanmasini ve strdarllebilirligini netlestirmek igin ylksek kaliteli ek
calismalara ihtiyag vardir.

Anahtar Kelimeler: Kardiyak oskiltasyon, egitim, bilgi, hemsirelik 6grencisi, simulasyon,
beceri
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Avci and Aver Cardiac Auscultation Simulation in Nursing Education

Introduction

Physical examination helps nurses collect objective patient
data, establish accurate nursing diagnoses, and improve the
quality of care. Auscultation, an essential component of physical
examination, is a fundamental clinical skill taught early in nursing
education programs.” Cardiac auscultation is a vital clinical
skill for healthcare professionals, particularly nursing students
preparing for professional practice. This skill is crucial for detecting
potentially fatal cardiac conditions before they progress.2* Basic
physical examination skills, such as auscultation of heart sounds,
involve more than technical proficiency and play a critical role
in nurses' clinical decision-making.* Therefore, essential skills
such as cardiac auscultation should be taught early in nursing
education and reinforced through innovative teaching methods.
However, clinical practice and current research indicate that
nursing students’ competence in this area is often inadequate.’
One major reason for this deficiency is that cardiac auscultation
education relies primarily on theoretical instruction and ineffective
teaching methods. Instruction in traditional bedside or classroom
settings often fails to provide students with realistic, structured
learning experiences.® Current evidence therefore highlights the
need to revise cardiac auscultation training for nursing students to
improve its effectiveness. In particular, simulation has considerable
potential to improve students' ability to accurately recognize heart
sounds and plan appropriate nursing interventions.®

Simulation is defined as a process designed to achieve outcomes
that closely reflect clinical practice. It is a guided, interactive
teaching technique that closely replicates reality and can replace
or complement real-life experiences. It allows students to
experience their future professional roles realistically through
specific scenarios. In this way, simulation helps students
enter the healthcare workforce with greater competence and
preparedness.” Simulation-based training enables students
to recognize correct and incorrect practices by performing
procedures themselves, thereby promoting active participation
in experiential learning.® This approach increases students' self-
confidence and motivation, reduces anxiety, and supports the
development of cognitive, affective, and psychomotor skills.?
Innovative simulation techniques developed in recent years
offer considerable potential to enhance nursing students’ clinical
competence.’® Virtual patient simulations have been shown
to improve nursing students' health assessment competence,
clinicalreasoning, and integrative thinking skills.’® Similarly, high-
fidelity simulations have demonstrated substantial educational
benefits in nursing education, enhancing students' knowledge,
professional skills, and clinical competence, particularly in critical
thinking, communication, and clinical decision-making."

The current literature includes systematic reviews examining
the effects of simulation on education in cardiovascular physical
examination; however, these reviews generally cover multiple
health disciplines, and none has focused exclusively on cardiac
auscultation among nursing students.?'3 A systematic review by
Andrade et al.’? examined the effectiveness of clinical simulation
in cardiovascular physical examination education among nursing
students. However, that review had a broad scope and did not
focus on a specific skill, such as the assessment of heart sounds.
Cardiac auscultation plays a critical role in early diagnosis and
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MAIN POINTS

= Seven studies involving 477 nursing students showed that
simulation-based education improved cardiac auscultation
knowledge and skills.

= High-fidelity simulation generally produced greaterimprovements
than low-fidelity simulation or traditional teaching methods.

= Differences in study methods and moderate methodological
quality limit the strength and generalizability of the findings.

= Further research should assess long-term skill retention, transfer
to clinical practice, and cost-effectiveness.

patient safety in nursing and is an area of clinical competence
that warrants separate consideration. This systematic review aims
to address this gap in the literature by examining simulation-
based training focused exclusively on cardiac auscultation.
Furthermore, its inclusion of more recent studies than previous
reviews allows it to reflect recent technological advances and
innovative teaching strategies in nursing education. In their
systematic review and meta-analysis, McKinney et al.’® evaluated
the effects of simulation-based training on cardiac auscultation
skills. However, that review included nursing students and other
healthcare learners and professionals, such as medical students
and physicians, and its findings reflected this diverse participant
population. In contrast, the present systematic review focuses
exclusively on nursing students, offering a more targeted,
practice-oriented contribution to the literature by assessing the
effects of simulation-based education within this specific learner
group. Overall, this study aims to strengthen the evidence on the
effects of simulation-based training on nursing students' cardiac
auscultation skills and guide the integration of technology into
nursing education and related policies.

Aim

This systematic review aims to evaluate the effectiveness of
simulation-based educational practices in enhancing nursing
students' cardiac auscultation knowledge and skills. Specifically,
it seeks to address the following research questions:

How effective are simulation-based educational practices in
helping nursing students acquire cardiac auscultation knowledge
and skills?

Do different types of simulation vary in their effectiveness in
developing nursing students' cardiac auscultation knowledge
and skills?

Methods

This systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines to address the research
questions systematically and transparently.” To support
methodological rigor and transparency, the detailed protocol,
prepared in accordance with the PRISMA Protocols (PRISMA-P)
statement, was registered in the International Prospective
Register of Systematic Reviews (PROSPERO; registration number:
CRD420251111467). PRISMA provides a standardized framework
for reporting systematic reviews. The main steps followed in this
study were as follows:
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A comprehensive literature search was conducted using
predefined inclusion and exclusion criteria.

A two-stage screening process, consisting of title and abstract
screening followed by full-text screening, was used to assess the
eligibility of the identified studies.

Key information from eligible studies was systematically extracted
and tabulated using standardized data extraction forms.

The extracted data were analyzed descriptively to address the
research questions.

The final report was structured in accordance with the PRISMA
guidelines.

Search Strategy

A comprehensive literature search was conducted in the
PubMed, Web of Science, ScienceDirect, and Scopus databases
from their inception through the last week of July 2025. The
search used the keywords "nursing students,” "auscultation,”
and “simulation,” combined with Boolean operators (AND and
OR). Two independent researchers (A.A. and M.A.) conducted
the literature search, limiting eligibility to studies published
in English. The reference lists of relevant systematic reviews
and meta-analyses were also manually screened to identify
potentially eligible studies.

Inclusion and Exclusion Criteria
The inclusion and exclusion criteria were predefined using the
Participants, Intervention, Comparison, Outcomes, and Study
Design (PICOS) framework (Table 1).'

Selection Process and Data Extraction

Two reviewers (A.A. and M.A.) independently conducted the
literature review. Screening was performed manually with
careful attention to detail. In the first stage, duplicate records

Table 1. Inclusion and exclusion criteria

Avci and Aver Cardiac Auscultation Simulation in Nursing Education

were identified by examining titles and author names. Titles
and abstracts were then screened, followed by full-text reviews
of potentially eligible studies. Two reviewers independently
assessed study eligibility, and disagreements were resolved
through consensus informed by the literature.

The authors developed a standardized data extraction form to
facilitate data summarization. Two researchers independently
extracted data from the included studies using this form. The
form captured author names, publication year, country, study
design, sample size, participant characteristics, comparison
groups, intervention types, and study outcomes.

Quality Assessment

The methodological quality of studies examining the effects
of simulation-based education on nursing students' cardiac
auscultation knowledge and skills was rigorously evaluated.
This evaluation is essential for assessing the reliability of
the findings and the strength of the evidence regarding the
effectiveness of simulation-based training. Two researchers
independently assessed methodological quality using
the Joanna Briggs Institute (JBI) Critical Appraisal Tool for
Randomized Controlled Trials. Although the authors of one
study described it as a mixed-methods study, its quantitative
component used a randomized controlled trial design, with
participants randomly allocated to intervention groups. It
therefore met the eligibility criteria for this review and was
appraised using the sameJBl checklist forrandomized controlled
trials. Each item was rated as "Yes," "No,” "Unclear,” or "Not
applicable.” The JBI checklist for randomized controlled trials
comprises 13 items addressing key methodological aspects,
including randomization methods, group comparability,
blinding procedures, the validity of outcome measures,
and statistical analysis.’® This tool supports the systematic
identification of potential sources of bias, contributing to

Component Inclusion criteria Exclusion criteria
P Undergraduate nursing students Individuals other than undergraduate nursing
students, including postgraduate (master's or
doctoral) nursing students
Simulation-based educational methods for teaching adult Studies involving pediatric cardiac auscultation
cardiac auscultation (e.g., high-fidelity simulation, low-fidelity ~ training or interventions without simulation (e.g.,
simulation, standardized patients, or virtual simulation) lectures alone, video-based instruction, or case
discussions)
C Traditional teaching methods without simulation (e.g., lectures  Studies that do not compare simulation with
or video-based instruction) or comparisons between different another educational method or compare different
simulation types (e.qg., high- versus low-fidelity simulation) simulation types
0 Outcomes related to cardiac auscultation, including knowledge,  Studies that do not report outcomes related to
skills, or performance cardiac auscultation (e.g., knowledge, skills, or
performance)
S Randomized controlled trials, quasi-experimental studies, Descriptive or qualitative studies, systematic

and mixed-methods studies with a randomized quantitative

component

reviews, meta-analyses, case reports, and editorials

P, population; I, intervention; C, comparison; O, outcomes; S, study design.

s 158



Avci and Aver Cardiac Auscultation Simulation in Nursing Education

Turk ) Cardiovasc Nurs 2026;17(44):156-165

Identification of studies via other methods ]

Reports not retrieved
(n=0)

v

——»| Reports excluded (n=4)

Identification of studies via databases and registers
c Records identified from™
s Databases (n = 361)
Scopus (n=17) Records removed before screening: Records identified from:
g Science Direct (n=324) F——» Duplicate records removed (n = 26) Citation searching (n = 5)
c Web of Science (n=13)
S PubMed (n=7)
)
R d d Records excluded™*
€Cords screene | Excluded based on title and abstract (n =
(n=335) 307)
Y
Reports sought for retrieval »| Reports not retrieved Reports sought for refrieval
o (n=28) n=2) (n=39)
Ti
: l !
W
o Reports excluded:
Reggrés assessed for eligibility —»| Notundergraduate nursing students (n = 4) Reports assiessed for
(n=26) Pediatric cardiac auscultation focus (n = 1) eligibility (n = 5)
Not related to cardiac auscultation (n = 13)
Ineligible study design (n=2)
—
S
o Studies included in review
3 (n=7
= Reports of included studies
= (n=7)
| S—

Figure 1. PRISMA 2020 flow diagram for new systematic reviews, which included searches of databases, registers and other sources.

more robust conclusions about the validity and effectiveness
of simulation-based training in nursing education.

Data Synthesis

A meta-analysis was not performed because of substantial
clinical and methodological heterogeneity among the included
studies. Differences in simulation modalities (e.g., high-fidelity
simulation, standardized patients, virtual auscultation, and
augmented reality), intervention characteristics, outcome
measures, assessment instruments, and follow-up periods
precluded quantitative pooling of the results. The findings were
therefore synthesized narratively in accordance with established
guidance for narrative synthesis in systematic reviews. The
results were organized under thematic headings according to
the type of educational intervention, simulation fidelity level
(low, medium, or high), and educational outcomes, including
knowledge acquisition and practical auscultation skills.

Ethical Considerations

Ethical approval was not required because this study is a
systematic review of previously published studies. All included
articles were appropriately cited.

Results

Search Results

A total of 361 records were identified through database searches.
After 26 duplicate records were removed, 335 records remained
for title and abstract screening. During screening, 307 records

were excluded based on the predefined exclusion criteria. The
remaining 28 reports were sought for retrieval. Of these, two
could not be retrieved, leaving 26 reports for full-text eligibility
assessment by two independent researchers. Following this
assessment, seven studies met the inclusion criteria and were
included in the review (Figure 1). The remaining studies were
excluded because they did not involve undergraduate nursing
students, focused on pediatric cardiac auscultation, were
unrelated to cardiac auscultation, or did not meet the required
study design criteria.

Characteristics of Included Studies

Seven studies published between 2016 and 2025 were included
in this systematic review. All studies used a randomized controlled
trial (RCT) design, including the quantitative component of
one mixed-methods study. Most studies were conducted in
Turkiye (n=5), with one conducted in the United States and one
in Canada. Sample sizes ranged from 17 to 127 participants.
The primary aim of the included studies was to evaluate the
effectiveness of various clinical simulation interventions,
particularly high-fidelity simulation (HFS), standardized patients
(SPs), low-fidelity simulation (LFS), and virtual auscultation
(VA), in improving nursing students' cardiac auscultation skills
(Table 2).

Participant Characteristics

Al participants were undergraduate nursing students in their
first, second, third, or fourth year. Students were comparable
in age and academic year, and their baseline knowledge of
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Table 2. Summary of included studies evaluating clinical simulation for cardiac auscultation education in nursing students

Author
(year),
country

Sample Interventions: Interventions: Interventions:
size ] CG c

Study

design Outcomes Quality score

Participants

The simulation group showed
statistically significant
improvements in cardiac
auscultation knowledge and
skill scores from pretest to
posttest, with posttest scores
significantly higher than
those of the control group.

Knowledge—median
(minimum-maximum)
Pretest: HFS, 64 (8-100);

control, 69 (28-92)
Posttest: HFS, 92 (62-100);

control, 83 (36-100)

P value: HFS, <0.001; control,
<0.001

Traditional
First-year practical
RCT nursing 72 HFS — training
students using a static
manikin

Vural Dogru?°
Tarkiye

Skills—median
(minimum-maximum)
Pretest: HFS, 14 (0-18);

control, 13.5 (5-32)
Posttest: HFS, 25 (22-27);
control, 17 (9-24)

P value: HFS, <0.001; control,
<0.001
Significant short-term
improvements were observed
in the HFS and PL groups.

Skills—X+SD
Traditional Pretest: HFS, 21.17+7.37,;
Tiirkiye RCT nursing 52 HFS PL training using PL, 23.33£6.71; control, 9
students a live model 21.17%6.29
Posttest: HFS, 40.00+6.64;
PL, 50.00+5.65; control,
42.35+5.91
P value: HFS, 0.009; PL,
0.000; control, 0.184

Second-

Eylboglu" year

Mechanical
simulator-
based training
127 VA — combined
with
classroom
instruction

Virtual auscultation training
significantly improved nursing
students’ ability to recognize
cardiac murmurs compared
with traditional education (P
=0.019).

Second-
22
Goldsworthy RCT yee.w
Canada nursing
students

Augmented reality-based

Second- AR simulation improved nursing
. , Standard ) ) .
year simulation students’ cardiac auscultation

Menon® USA  RCT ) 17 — manikin , 7
nursing overlay on a . assessment skills compared
[ practice . . .
students manikin with training without

augmented reality.
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Table 2. Continued
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Author Study Sample Interventions: Interventions: Interventions: .
(year), . . Outcomes Quality score
country design size [ (o
Knowledge scores for heart
sounds increased significantly
Third- after trainirlmg in the HFS group
and LFS with but not in the LFS group.
Mutlu'® fourth- synthetic v
Turkiye RCT year /1 HFS au)s/cultation Knowledge—X£SD
. Pretest: HFS, 38.89+26.35;
nursing sounds LFS, 42.14+31.95
students Posttest: HFS, 56.25+36.04;
LFS, 42.86+38.62
P value: HFS, 0.29; LFS, 0.852
Cardiac auscultation skill
scores were significantly
higher in the HFS group than
in the other groups.
19 Second- TE using a . %
Saritas RCT year 86 sp live model for Skills—*25D
Turkiye nursing ) Pretest: SP, —; HFS, —;
auscultation
students control, —
Posttest: SP, 10.18+3.84;
HFS, 13.90£1.89; control,
12.63£2.81
P value: <0.001
Knowledge and skill scores
increased in both groups,
with the SP group showing
greater improvement in
knowledge than the HFS
group; however, the groups
did not differ significantly in
skill development.
Knowledge—X+SD
. Fourth- Pretest: HFS, 43.75+11.66;
Ttizer? M'Xehd_d year o e . SP, 36.63+13.25
Turkiye Z’ZSZyO ° nursing Posttest: HFS, 72.79+9.13;
students SP, 73.80£11.28

P value (between-group
difference): 0.024

Skills—X%SD
Pretest: HFS, 63.38+14.44;
SP, 65.46%13.02
Posttest: HFS, 90.23+9.02;
SP, 90.08+8.63
P value (between-group
difference): 0.374

AR, augmented reality; C, control group; CG, comparison group; HFS, high-fidelity simulation; IG, intervention group; LFS, low-fidelity simulation; PL,
psychoacoustic learning; RCT, randomized controlled trial; SD, standard deviation; SP, simulated patient; TE, traditional education; USA, United States of
America; VA, virtual auscultation.
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cardiac auscultation was limited. Inclusion criteria included no
previous similar training and voluntary participation. In some
studies, power analyses informed sample size determination, and
participants were subsequently assigned to groups.'”-"

Simulation Interventions

Various simulation methods were used in the included studies.
Students practiced listening to heart sounds on physically
realistic models using high-fidelity simulators.’””2" The VA
method used by Goldsworthy et al.??2 provided auscultation
training in a virtual environment. SPs allowed students to
practice with individuals portraying real patients. Mutlu et al.’®
used low-fidelity simulators for short-term, less interactive
training involving computer-based heart and lung sounds played
through speakers. Menon et al.® also used augmented reality
(AR) images to demonstrate cardiac auscultation sites in three
dimensions on a manikin. These interventions were generally
delivered in laboratory settings through student-centered, one-
on-one practice sessions that focused on developing practical
skills after theoretical instruction.

Comparison Groups

The comparison groups generally received traditional training
or other forms of simulation. For example, Eylboglu et al."”
included a psychoacoustic learning group and a control group
that received traditional training using a live model. Goldsworthy
et al.?2 provided training using a mechanical simulator with
synthetic auscultation sounds. Mutlu et al.’® provided less
interactive, computer-based training with sounds played
through loudspeakers in the LFS group. Saritas et al.” provided
traditional training using a classmate as the model in the control
group. Tuzer et al.?" used SPs in the comparison group, allowing
participants to practice with individuals portraying real patients.
In the study by Menon et al.,% the control group received only
traditional practice on a manikin without AR. Vural Dogru and
Zengin Aydin? provided traditional auscultation training using
a static manikin. These educational approaches were compared
in terms of their effectiveness in improving nursing students’
auscultation skills.

Outcomes

All included studies indicated that simulation-based training
effectively improved cardiac auscultation skills. Studies using
high-fidelity simulators, in particular, reported significant
improvements in both knowledge and practical skills."-2" VA
and AR simulation methods were also found to be effective.?>?3
Most included studies demonstrated that HFS produced better
outcomes than LFS or traditional training approaches.'”1820

Quality Assessment

The methodological quality scores of the included studies ranged
from 7 to 9 out of 13 on the Joanna Briggs Institute (JBI) Critical
Appraisal Checklist for Randomized Controlled Trials. Two studies
scored 9/13, three scored 8/13, and two scored 7/13. All studies
reported randomization, consistent outcome measurement,
appropriate statistical analysis, and suitable trial designs.
However, allocation concealment was unclear in all studies, and
neither participants nor intervention providers were blinded.
Blinding of outcome assessors and baseline group comparability
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were inconsistently reported. Overall, the included studies
demonstrated moderate methodological quality, with some risk
of bias primarily related to blinding and allocation procedures
(Table 3).

Discussion

Accurate cardiac auscultation is a fundamental nursing
competency that supports the early recognition of cardiovascular
abnormalities, timely clinical decision-making, and improved
patient safety. Enhancing nursing students' ability to accurately
identify and interpret heart sounds is therefore essential
to preparing them for clinical practice. The findings of this
systematic review suggest that simulation-based education
may be an effective strategy for improving nursing students’
cardiac auscultation knowledge and skills. By synthesizing
evidence focused specifically on undergraduate nursing
students, this review provides insights that may inform the
design and integration of simulation-based cardiac auscultation
training into nursing curricula. Although previous research has
demonstrated that simulation supports the acquisition of general
clinical skills, evidence regarding simulation-based cardiac
auscultation education among undergraduate nursing students
remains limited.""* This review analyzed seven studies published
between 2016 and 2025 that met the specified inclusion criteria.
However, the included studies varied in sample size, simulation
duration and content, assessment tools, and outcome measures.
These methodological differences limit the comparability of the
findings and may affect their generalizability. For example, some
studies used high-fidelity simulation manikins, whereas others
used low-fidelity simulation techniques. Assessment timing,
ranging from immediately after training to later follow-up,
and measurement tools also varied. This variation makes direct
comparisons of effect sizes difficult. In addition, insufficient
reporting of methodological details, such as blinding methods,
randomization procedures, and follow-up periods, limited the
assessment of the risk of bias. These reporting gaps represent a
potential methodological limitation that may affect confidence
in the validity and reliability of the results. Therefore, the findings
should be interpreted cautiously, considering methodological
differences and potential sources of bias across studies.

The findings of this systematic review indicate that simulation-
based education is an effective method for improving nursing
students' cardiac auscultation knowledge and skills. The
included studies demonstrated significant improvements in
students' ability to distinguish heart sounds, recognize normal
and abnormal sounds, and make informed clinical decisions.
These findings are consistent with previous research,.'?13:2526
For example, a meta-analysis by Osborne et al.?> reported that
simulation-based training was an effective method for teaching
cardiac auscultation to various groups of health sciences students.
Similarly, a systematic review by Andrade et al.”> showed
that simulation-based training enhanced nursing students'
cardiovascular physical examination skills and self-confidence.
Another systematic review and meta-analysis concluded that
simulation-based training is an effective educational strategy
for teaching cardiac auscultation.”™ Overall, simulation-based
training provides a safe, structured learning environment that
supports cognitive and psychomotor development. These
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Table 3. Quality assessment of randomized controlled trials
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Assessment item Dogru®  Eyliboglu"

Goldsworthy? Mutlu®  Saritas® Tizer' Menon?

1. Was true randomization used to
assign participants to treatment Yes Yes
groups?

Yes Yes Yes Yes Yes

2. Was allocation to treatment groups

Unclear
concealed?

Unclear

Unclear Unclear Unclear Unclear Unclear

3. Were the treatment groups similar

Yes Yes
at baseline?

Unclear Yes Yes Unclear Unclear

4. Were participants blinded to

] No No
treatment assignment?

No No No No No

5. Were those delivering the
treatment blinded to treatment No No
assignment?

No No No No No

6. Were the treatment groups treated
identically apart from the intervention Yes Yes
of interest?

Yes Yes Yes Yes Yes

7. Were outcome assessors blinded to

. Yes Yes
treatment assignment?

Unclear Unclear No Unclear Unclear

8. Were outcomes measured in the

Yes Yes
same way across treatment groups?

Yes Yes Yes Yes Yes

9. Were outcomes measured reliably? Yes Yes

Yes Yes Yes Yes No

10. Was follow-up complete, and, if
not, were between-group differences
in follow-up adequately described and
analyzed?

Yes Yes

Yes Yes Yes Yes Yes

11. Were participants analyzed
in the groups to which they were
randomized?

Unclear Unclear

Unclear No Unclear Yes Yes

12. Was appropriate statistical analysis

Yes Yes
used?

Yes Yes Yes Yes Yes

13. Was the trial design appropriate,
and were any deviations from the
standard RCT design (individual
randomization, parallel groups)
accounted for in the conduct and
analysis of the trial?

Yes Yes

Yes Yes Yes Yes Yes

Total score 9 9

RCT, randomized controlled trial.

findings reinforce the educational value and effectiveness of
simulation in teaching essential clinical skills, such as cardiac
auscultation, in nursing education. Therefore, broader and more
systematic integration of simulation-based education into
nursing curricula represents an important step toward improving
students' clinical competence.

Comparisons of simulation types in this review indicated that
high-fidelity simulation was more effective than low-fidelity
simulation in improving cardiac auscultation knowledge and
skills. This finding is consistent with previous studies evaluating

the effects of high-fidelity simulation on nursing students'
acquisition and retention of clinical competencies.?’”?® A
randomized controlled trial by Chabrera et al.?’ reported that
only the high-fidelity simulation group showed significant
improvements in critical thinking, clinical skills, communication,
and ethics and maintained these competencies for 12 months.
Similarly, a study comparing high- and low-fidelity simulations
among nursing students found comparable self-confidence
in both groups but higher achievement in the high-fidelity
simulation group.?® These positive findings suggest that the
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systematic integration of high-fidelity simulation into nursing
education can better prepare students for safe clinical practice.
However, important structural and economic barriers limit its
implementation. High costs, limited laboratory capacity, and
insufficient instructional and technical staff relative to student
numbers are among the main implementation challenges.?®
Conversely, some studies have reported no significant advantage
of high-fidelity over low-fidelity simulation, with some reporting
similar or lower knowledge scores and undesirable effects such
as overconfidence.?>3° For example, a meta-analysis by Osborne
et al.?® found no statistically significant difference between
the two simulation types in cardiac auscultation knowledge
and skills among healthcare students. Similarly, a randomized
controlled study by Massoth et al.*® comparing high- and low-
fidelity advanced life support training found significant increases
in knowledge in both groups, although the low-fidelity group
achieved higher performance scores in some domains. Students
in the high-fidelity group also perceived themselves as having
an advantage solely because of their group assignment and
substantially overestimated their individual performance.
These conflicting findings warrant closer examination of the
contextual, educational, and structural factors that influence
the effectiveness of simulation.

This review demonstrates that simulation-based education
is an effective strategy for improving nursing students' cardiac
auscultation knowledge and skills. By enhancing students' ability
to identify normal and abnormal heart sounds, simulation-based
training contributes to clinical competence and promotes patient
safety. The evidence supports integrating simulation, particularly
high-fidelity approaches, into nursing curricula to bridge the gap
between theory and practice. These findings have important
implications for nursing educators and institutions seeking to
design evidence-informed, technology-enhanced learning
environments that prepare students for clinical challenges.

Implications for Nursing Education and Future
Research

Although simulation-based learning appears effective in
promoting knowledge and skill acquisition, the extent to which
these gains are sustained over time remains unclear. Future
studies should investigate how long knowledge and skills are
retained after simulation-based training and identify factors that
influence retention. Simulation interventions vary substantially
in duration, frequency, and delivery methods. Therefore,
comparative studies are needed to determine which simulation
types (e.g., high-fidelity simulation, virtual simulation, and role-
playing) are most effective under specific conditions. The effects
of different simulation modalities on cardiac auscultation training,
particularly knowledge retention, self-confidence, and clinical
competence, should be compared, and the extent to which these
skills transfer to clinical practice should be evaluated. Multicenter
international studies examining the effects of simulation-based
training on patient safety and clinical outcomes, particularly
in low- and middle-income countries, are needed to clarify its
applicability across diverse contexts. Studies assessing the cost-
effectiveness of simulation compared with traditional methods
are also needed. Barriers to and facilitators of simulation adoption
should be systematically explored. Academic institutions should
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support the integration of simulation into nursing education and
prioritize investments in faculty training, access to equipment, and
technological infrastructure. Curriculum integration should align
with available resources, educational objectives, and students’
individual learning needs. Standardized training protocols are also
needed. To ensure the effective and sustainable use of simulation
in nursing education, teaching strategies should be organized
within a unified framework.

Limitations

This study has several limitations. Most studies included in
this systematic review were conducted in TUrkiye, limiting the
generalizability of the findings to other cultural and educational
contexts. Intervention protocols varied considerably in duration,
frequency, delivery methods, and timing (e.g., single versus
multiple sessions and immediate versus delayed assessment),
making it challenging to standardize practices and compare
findings. The tools used to assess learning outcomes also differed
across studies, and most were developed by the study authors based
on the existing literature. This variation in measurement methods
may have contributed to the heterogeneity of the findings.
Furthermore, only simulation-based interventions involving adult
cardiac auscultation training were included, whereas studies
involving pediatric training were excluded. The findings therefore
apply only to training in adult cardiac auscultation. The evidence
included in this review is also limited by variations in study quality,
the frequent absence of blinding, and generally small sample sizes,
which may reduce the reliability and generalizability of the results.
Methodologically, the review was limited to studies published in
English, which may have introduced language bias and reduced
the comprehensiveness of the evidence base.

Conclusion

Most studies included in this systematic review indicate that
simulation-based education effectively improves nursing
students' cardiac auscultation knowledge and skills. Simulation-
based training significantly enhances students’ fundamental
clinical competencies, including accurately recognizing and
interpreting heart sounds and planning appropriate nursing
interventions. Comparisons across simulation types indicated
that high-fidelity simulation, in particular, produced greater
improvements in students' cognitive and psychomotor skills.
These findings support expanding simulation-based training
to develop cardiac auscultation skills in nursing education.
Enhancing educational content, particularly through high-
fidelity simulation techniques, may be especially effective in
improving students' clinical competence.
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Koroner Anjiyografi Uygulanan Bireylerde Belirsizlige Tahammulsuzlik ile

Anksiyete ve Depresyon Arasindaki Iligki

The Relationship Between Intolerance of Uncertainty, Anxiety, and Depression

in Adults Undergoing Coronary Angiography

OzET

Amac: Bu galisma, koroner anjiyografi uygulanan bireylerde belirsizlige tahammulstzlik
dizeyi ile anksiyete ve depresyon arasindaki iliskiyi incelemek amaciyla yapildi.

Yontem: Tanimlayici ve kesitsel nitelikteki bu arastirma, Kasim 2024-Mayis 2025 tarihleri
arasinda Turkiye'nin batisinda bulunan bir egitim ve arastirma hastanesinin kardiyoloji
kliniginde yUrtaldt. Calismaya, dahil edilme kriterlerini karsilayan 160 birey katildi. Veriler;
Birey Tanilama Formu, Belirsizlige TahammUlstzlik Olgegi (BTO-12) ve Hastane Anksiyete
ve Depresyon Skalasi (HADS) kullanilarak toplandi. Verilerin analizinde tanimlayici
istatistikler ve lojistik regresyon analizi kullanildi.

Bulgular: Katiimcilarin yas ortalamasi 62,33 + 11,01 olup, %51.2'si kadin ve %71,9'u
evlidir. Bireylerin BTO-12 puan ortalamasi 43,10 + 8,63 olup yliksek diizeyde belirsizlige
tahammulstzlik gostermektedir. Katiimcilarin %44,4'Gnde anksiyete, %60'inda depresyon
varligi saptandi. Lojistik regresyon analizine gére yasli yas grubunda olmak [anksiyete igin
B = 1,706; %95 glven araligi (GA) = 2,19-13,87; depresyon icin B = 1,131; %95 GA =
1,38-6,98] ve BTO-12 toplam puaninin artmasi (anksiyete icin p = 0,175; %95 GA =
1,11-1,28; depresyon icin B = 0,071; %95 GA = 1,03-1,12) anksiyete ve depresyon varligini
anlaml bicimde yordamaktadir (P < 0,05).

Sonug: Koroner anjiyografi uygulanan bireylerde belirsizlige tahammulstzlik dizeyi ylksek
bulunmus ve bu durumun anksiyete ile depresyon Uzerinde anlaml bir etkisi oldugu
belirlenmistir. Belirsizlie tahammulstzlik dizeyinin artmasi, bireylerde emosyonel sikinti
riskini yUkseltmektedir. Bu nedenle hemsirelik bakiminda belirsizlikle bas etme becerilerini
gliclendirmeye, psikolojik destek saglamaya ve emosyonel iyilik halini artirmaya yonelik
butdncll yaklasimlarin uygulanmasi dnerilmektedir.

Anahtar Kelimeler: Anksiyete, belirsizlige tahammulstzlik, depresyon, hemsirelik bakimi,
koroner anjiyografi

ABSTRACT

Objective: This study aimed to examine the relationship between intolerance of uncertainty,
anxiety, and depression in adults undergoing coronary angiography.

Method: This descriptive, cross-sectional study was conducted between November 2024
and May 2025 in the cardiology clinic of a training and research hospital in western Turkiye.
The study included 160 individuals who met the inclusion criteria. Data were collected
using the Individual Identification Form, the Intolerance of Uncertainty Scale-12 (1US-12),
and the Hospital Anxiety and Depression Scale (HADS). Descriptive statistics and logistic
regression analysis were used to analyze the data.

Results: The mean age of the participants was 62.33£11.01 years; 51.2% were female,
and 71.9% were married. The mean IUS-12 score was 43.10+8.63, indicating a high level
of intolerance of uncertainty. Anxiety was present in 44.4% of participants, and depression
was present in 60%. Logistic regression analysis showed that older age (for anxiety: p=1.706;
95% Cl=2.19-13.87; for depression: B=1.131; 95% CI=1.38-6.98) and a higher total BHS-12
score (for anxiety: f=0.175; 95% Cl=1.11-1.28; for depression: p=0.071; 95% CI=1.03-1.12)
significantly predicted the presence of anxiety and depression (P < 0.01).

Conclusion: Individuals undergoing coronary angiography exhibited a high level of
intolerance of uncertainty, which was significantly associated with anxiety and depression.
Greater intolerance of uncertainty was associated with a higher risk of emotional distress.
Therefore, holistic nursing care approaches that strengthen skills for coping with uncertainty,
provide psychological support, and enhance emotional well-being are recommended.

Keywords: Anxiety, intolerance of uncertainty, depression, nursing care, coronary
angiography
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Giris

Koroner arter hastaligi (KAH), dinya genelinde mortalite ve
morbiditenin en yaygin nedenlerinden biri olarak dnemli bir halk
saglgi sorunu olmaya devam etmektedir. Diinya Saglik Orglit(
verilerine gore kalp ve damar hastalklar, dinya genelindeki
tlm olimlerin yaklasik Ugte birinden sorumludur ve en sik
gorllen hastaliklarin basinda gelmektedir.” Bu durum da KAH'|
hem klinik hem de toplumsal dlzeyde 6ncelikli bir saglik sorunu
haline getirmektedir. Bu baglamda en sik kullanilan tani ve
tedavi yontemlerinden biri olan koroner anjiyografi, koroner
arterlerin anatomik yapisini dogrudan gortntuileyerek darlk ve
tikaniklik derecelerini belirlemeyi saglayan, bu yonlyle “altin
standart"” kabul edilen invaziv bir tani yontemidir.23 Bu islem, tani
dogrulugunu artirmakla birlikte birgok hastada kaygi, korku ve
depresyon gibi duygusal tepkilere neden olabilmektedir. Ozellikle
anjiyografi Oncesi dénemde hastalar, islem sonugclarina, olasi
stent yerlestirilmesine veya cerrahi midahale ihtimaline iliskin
belirsizliklerle karsi karsiya kalmaktadir. Bu belirsizlik durumu,
bireylerde yogun bir bilissel stres yaratmakta ve anksiyete
diizeylerinin artmasina yol acmaktadir.4 Oyle ki Karaman Ozl(
ve arkadaslar® calismalarinda, koroner anjiyografi uygulanan
bireylerin blyUk cogunlugunda orta ve ylksek dlzeyde anksiyete
bulundugunu, bu durumun islem surecine iliskin bilgi eksikligi ve
belirsizlikle iliskili oldugunu bildirmistir.®

Koroner anjiyografi sureci tibbi ve psikolojik agidan ylksek
belirsizlik iceren bir donemdir. Mishel'in Hastalikta Belirsizlik
Kurami'na gore, birey hastaligina iliskin anlamli bir bilissel cerceve
olusturamadiginda belirsizlik artmakta ve bu durum psikolojik
stres, kaygi ve depresyon gibi olumsuz emosyonel tepkilere yol
acmaktadir.® Son yillarda 6ne c¢ikan énemli bir kavram olarak
belirsizlige tahammdulstzlik, bireyin belirsiz durumlara Karsi
olumsuz duygusal tepkiler gelistirme egilimini, belirsizligi tehdit
olarak algilamasini ve bu tlr durumlan tolere edememesini
ifade etmektedir.”® Carleton ve arkadaslar,® Dbelirsizlige
tahammulstzlGga "bilgi eksikliginin yarattigr duygusal rahatsizliga
karsi dsUk tolerans" olarak tanimlamis ve bu 0zelligin anksiyete
ve depresyon gibi bircok psikopatolojide transdiyagnostik bir
rol oynadigini belirtmistir. LiteratUrdeki yapilmis calismalar
da yetiskin bireylerde belirsizlie tahammulstzlik dUzeyinin
arttikga anksiyete ve depresyon belirtilerinin de anlamul sekilde
yUkseldigini  bildirmistir.>-""  Koroner anjiyografi uygulanan
bireylerde anksiyete ve depresyonun ylksek oldugu yapilmis
calsmalarla da ortaya konuldugundan genel popullasyonda
anlaml bulunan bu iliskinin, koroner anjiyografi gibi sonuclar
6ngoritlemeyen ve bilissel kontroldn sinirli oldugu durumlarda da
ortaya cikacagi distntlmektedir.>12

Literatlrde benzer bir calsmaya rastlanmamasi nedeniyle bu
galsma, koroner anjiyografi uygulanan bireylerin belirsizlige
tahammulstzlik dizeylerini belirlemek, anksiyete ve depresyon
ile olan iliskisini incelemek ve belirsizlige tahammulstzligun
anksiyete ve depresyon icin bir yordayici olup olmadigini ortaya
koymak amaciyla gergeklestirildi. Elde edilen bulgularin hemsirelik
bakiminda belirsizlikle basa cikma becerilerini glclendirmeye
yonelik midahalelerin gelistirilmesine, emosyonel iyilik halinin
desteklenmesine ve bireylerin yasam kalitesinin artinlmasina
rehberlik etmesi beklenmektedir.
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ANA NOKTALAR

= Koroner  anjiyografi uygulanan bireylerde  belirsizlige
tahammilstizl(k diizeyi yiiksek olup BTO-12 puan ortalamas
43,1048,63'tur.

= Calsmada kullanilan HADS esik degerlerine gore katiimcilarin
%44,4'inde  anksiyete, %60'Inda  depresyon  belirtileri
saptanmistir.

= BTO-12 puanindaki her bir puanlk artis, anksiyete (OR=1,192)
ve depresyon (OR=1,074) goérilme odds'unda artisla iligkili
bulunmustur.

= leri yas hem anksiyete hem de depresyonla bagimsiz olarak
iliskiliyken erkek cinsiyet daha distk anksiyete odds'u ile iliskili
bulunmustur.

= Bulgular, koroner anjiyografi uygulanan bireylerin hemsirelik
bakiminda belirsizlige tahammulstzligin ve psikolojik sikintinin
degerlendirilmesini desteklemektedir.

Arastirma Sorulari
1. Koroner anjiyografi uygulanan
tahammulstzlik dizeyi nasildir?

bireylerin  belirsizlige

2. Koroner anjiyografi uygulanan bireylerin anksiyete duzeyi
nasildir?

3. Koroner anjiyografi uygulanan bireylerin depresyon dizeyi

nasildir?

4. Koroner anjiyografi uygulanan bireylerin  belirsizlige
tahammulstzlik dlzeyi anksiyeteyi anlaml  sekilde
yordamakta midir?

5. Koroner anjiyografi uygulanan bireylerin  belirsizlige
tahammulstzlik dlzeyi depresyonu anlaml sekilde

yordamakta midir?
Gerec¢ ve Yontem

Arastirmanin Tasarimi

Bu arastirma, tanimlayici ve kesitsel olarak Kasim 2024-
Mayis 2025 tarihleri arasinda Turkiye'nin batisindaki bir egitim
ve arastirma hastanesinde koroner anjiyografi uygulanan ve
kardiyoloji kliniginde yatan bireyler Gzerinde gerceklestirildi.

Evren ve Orneklem

Arastirmanin evrenini, ilgili hastanede koroner anjiyografi
uygulanan ve kardiyoloji kliniginde yatan bireyler olusturdu.
Calismada, dahil edilme kriterlerini karsilayan ve veri toplama
doneminde arastirmaya katilmayi kabul eden uygun bireylerin
ardisik olarak segilmesi nedeniyle kolayda ornekleme yontemi
kullanildi. Bu kapsamda Kasim 2024-Mayis 2025 tarihleri
arasinda ulasilan 215 bireyden, dahil edilme ve hari¢ tutulma
kriterlerine uyan 160 birey arastirmaya dahil edildi.

Dahil edilme kriterleri; (a) 18 yas ve Uzeri olmak, (b) bilincinin agik
olmasi ve (c) Turkge s6zel iletisim kurabilmek seklinde belirlendi.
Dislanma kriterleri ise; (e) tani almis psikiyatrik hastaliginin
bulunmasi ve (f) calismaya katilmayi kabul etmemek olarak
tanimlandi.

Calismanin orneklem blyUkliganin yeterliligi icin post-hoc gig
analizi yapildi. Anksiyete varligi bagiml degisken olarak ele alindi
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ve yapilan lojistik regresyon analizinde modelin Nagelkerke R2
degeri 0,426 olarak hesaplandi. Cohen'in etki buyukligline gore
(yaklasik f2 = 0,74), n = 160 ve o = 0,05 icin yapilan post-hoc
gli¢ analizinde G*Power 3.1.9.2 programi kullanilarak istatistiksel
glictin (1-B) %99'un Uzerinde oldugu belirlendi.

Veri Toplama Araglari

Birey Tanilama Formu: Arastirmacilar tarafindan literatdr
dogrultusunda olusturuldu. Sosyodemografik 6zellikleri (yas,
cinsiyet, egitim durumu, medeni durum, calsma durumu,
algilanan gelir durumu) kapsayan alti; saglik/hastalik durumuna
iliskin 6zellikleri (sigara aliskanligi, anjiyografi gegirme durumu,
anjiyografi sayisi, hastaneye basvuru sekli, anjiyografi hakkinda
bilgi alma durumu, ailede KAH tanisi almis birey durumu)
kapsayan sekiz soru olmak Uzere toplam 14 sorudan olusmaktadir.

Belirsizlige Tahammiilsiizlilk Olcegi (BTO-12): BTO-12, Buhr
ve Dugas’ tarafindan 27 maddelik bir élgek olarak gelistirilmis
olup Carleton ve arkadaslar™ tarafindan 12 maddelik kisa forma
dontstirilmustar. Olgegin Turkge gecerlilik ve glivenilirligi
Saricam ve arkadaslari™ tarafindan yapildi. Olgek besli likert tipi
olup iki alt boyutu bulunmaktadir. Olcekten alinabilecek en diistik
puan 12, en ylksek puan 60'tir. Puanin yiksek olmasi belirsizlige
tahammulstzlik dizeyinin "yUksek" oldugunu gdstermektedir.
C")lgegjin Cronbach alfa degeri 0,88'dir."Bu ¢alismada ise Cronbach
alfa degeri 0,860 olarak bulundu.

Hastane Anksiyete ve Depresyon Skalasi (HADS): Hastada
anksiyete ve depresyon yoninden riski belirlemek, dlzeyini ve
siddet degisimini 6lgmek amaciyla Zigmond ve Snaith (1983)
tarafindan gelistirilen, dortlG likert tipi bir olcektir.” Formun
Tlrkge gecerlilik ve guvenilirligi Aydemir ve arkadaslari’
tarafindan yapilmis, 6lgedin  bedensel hastaligi olanlarda
depresyon ve anksiyete belirtilerini tarama agisindan glvenli
oldugu belirlenmistir. Anksiyete (HADS-A) ve depresyon
(HADS-D) olmak Uzere iki alt 6lcekten olusmaktadir. Turkiye'de
yapilan gecerlilik ve guvenilirlik calsmasinda anksiyete alt
Olgegi icin kesme puani 10/11, depresyon alt dlgedi igin ise
7/8 bulunmustur.’® Buna gére bu puanlarin Uzerinde alanlar
risk altinda olarak dederlendirilir. Hastalarin her iki alt élcekten
alabilecekleri en diistik puan 0, en yiiksek puan 21'dir.’s Olcegin
gecerlilik ve glvenilirlik calismasinda Cronbach alfa degeri
anksiyete alt boyutu icin 0,852, depresyon alt boyutu icin 0,778
olarak bildirilirken bu galismada Cronbach alfa degeri anksiyete
alt boyutu icin 0,796, depresyon alt boyutu igin 0,766 olarak
bulundu.™

Veri Toplama Siireci

Veriler, katiimcilardan koroner anjiyografi islemi uygulandiktan
sonra, gun icinde (kendini iyi hissettikten sonra) yardimci
arastirmacilar tarafindan ydz yize gérisme yontemiyle toplandi.
Her bir gérisme yaklasik 10-15 dakika strdl ve sessiz, uygun
bir ortamda gergeklestirildi. Katiimcilarin gizliligi korundu, veriler
yalnizca arastirma amaciyla kullanildi.

Etik ilkeler

Arastirma icin Bandirma Onyedi Eyliil Universitesi Saglik Bilimleri
Girisimsel Olmayan Arastirmalar Etik Kurulu'ndan etik kurul
onay! alinmistir (Onay Numarast: 835, Tarih: 13.06.2024). Etik
kurul onayinin ardindan Balikesir il Saglk MGdirligl Bandirma
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Egitim ve Arastirma Hastanesi Egitim ve Planlama Kurulu'ndan
alinmistir (Evrak Sayisi: E-44767171-770-254958970, Tarih:
26.09.2024). Katiimcilara arastirmanin amaci hakkinda bilgi
verildi, gonulld olduklarini belirten yazili onamlari alindi. Calisma
Helsinki Bildirgesi ilkelerine uygun olarak yGrtilda.

Verilerin Analizi

Verilerin analizi IBM SPSS 23 (IBM Corp., Armonk, New York, USA)
kullanilarak yapildi. Tanimlayici istatistikler sayi, ylzde, ortalama
ve standart sapma dederleri verildi. Strekli degiskenlerin normal
dagiima uygunlugu carpiklk (skewness) ve basiklik (kurtosis)
degerleri incelenerek degerlendirildi; bu degerlerin -1,500 ile
+1,500 araliginda olmasi normal dagiim varsayimini sagladigi
kabul edildi. Ayrica normal dagiim varsayimi analitik yontemlerle
Kolmogorov-Smirnov ve Shapiro-Wilk testleri kullanilarak da
kontrol edildi.

Anksiyete ve depresyon varligi (var/yok) bagimu degisken
olarak ele alindi. Calismada regresyon éncesinde tek degiskenli
analizler ile degisken elemesi yapilmadi; olasi karistirici etkilerin
kontrol edilebilmesi ve degiskenlerin bagimsiz katkilarinin ayni
model igerisinde degerlendirilebilmesi amaciyla katiimcilarin
sosyodemografik ve sagliga/hastaliga iliskin 6zellikleri ile BTO-12
puanlar lojistik regresyon modeline birlikte dahil edildi. Modelin
uyumu Hosmer-Lemeshow testi, agiklayicilik diizeyi Nagelkerke
R2 ve etki blyUkligt Odds Ratio (OR) ve %95 gliven araligi (GA)
degerleriyle degerlendirildi. istatistiksel anlamllk dizeyi P <
0,05 olarak kabul edildi.

Bulgular

Katiimcilarin tanitici 6zellikleri

Katiimcilarin yas ortalamasi 62,33 £ 11,01 olup yas araligi
35 ila 88 arasinda degismektedir. Bireylerin %56,9'u 65 yasin
altinda, %51,2'si kadin, %76,9'u ilkdgretim mezunu, %71,9'u
evli, %43,1'i emekliyken %72,5'i gelirinin giderine esit oldugunu
bildirdi (Tablo 1).

Katitmcilarin -~ saglk/hastalik ~ durumuna iliskin ~ ozellikleri
incelendiginde %49,4'0ndn sigara kullanmadigi, %78,1'inin
kronik hastalida sahip oldugu, %56,3'Unln kardiyovaskuler bir
hastaliga sahip oldugu bulundu. Bireylerin %57,5'ine daha 6nce
anjiyografi uygulandigi, %23,8'inin daha &nce bir kez anjiyografi
gecirdigi, %73,1'inin hastaneye poliklinikten basvurdugu,
%73,8'inin anjiyografi hakkinda bilgi sahibi oldugu ve %68,8'inin
ailesinde KAH 6ykUst bulundugu belirlendi (Tablo 2).

Katibimcilarin belirsizlige tahammilsizlik,
anksiyete ve depresyon puanlarinin dagiimi
Katiimailarnin BTO-12 6lceginden aldiklan puan ortalamasi 43,10
* 8,63 olup 16 ile 60 arasinda degismektedir. Bireylerin HADS-A
alt boyutundan aldiklari puan ortalamasi 8,98 * 4,34 iken
%44,4'nde anksiyete varligi; HADS-D alt boyutundan aldiklari
puan ortalamasi 7,60 * 3,34 iken %60'Inda depresyon varligi
saptandi (Tablo 3).

Katimcilarin anksiyete varligini yordayan faktorler

Yapilan lojistik regresyon analizine gdre yas grubu, cinsiyet ve
BTO-12 toplam puani anksiyete varliginin anlaml yordayicilanidir
(P < 0,05). Yasli bireylerde anksiyete gorilme olasiigi genclere
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Tablo 1. Katiimcilarin sosyodemografik dzellikleri (n = 160)

Degiskenler n %
Yas, X+SD(Min-Maks) 62,33 + 11,01 (35-88)
< 65 yas
> 65 yas 56,9
o1 43,1
69
Cinsiyet
Kadin 82 51,2
Erkek 78 48,8
Egitim dlzeyi
Okuryazar 0 0,0
ilkogretim 123 76,9
Lise 37 23,1
Universite ve Uzeri 0 0,0
Medeni durum
Evli 115 71.9
Bekar 45 28,1
CGalisma durumu
Calistyor 27 16,9
Calismiyor 64 40,0
Emekli 69 43,1
Gelir duizeyi
Gelir giderden fazla 17 10.6
Gelir gidere esit 116 72,5
Gelir giderden dustk 27 16,9
Toplam 160 100,0

gore daha yUksektir (OR = 5,508; %95 GA = 2,187-13,872). Erkek
cinsiyet, anksiyete varligi ile negatif yonde iliskili bulundu (OR =0
320; %95 GA =0,130-0,792). BTO-12 toplam puanindaki her bir
birimlik artis, anksiyete varligi olasiigini artirmaktadir (OR = 1,192;
%95 GA = 1,113-1,277). Modelin veriye uyumunun iyi oldugu ve
anksiyete varligini agiklamada anlaml oldugu belirlendi (Hosmer-
Lemeshow P = 0,758; Nagelkerke R2 = 0,426) (Tablo 4).

Katiimcilarin depresyon varligini yordayan faktorler
Yapilan lojistik regresyon analizine gére yas grubu ve BTO-12
toplam puani depresyon varliginin anlaml yordayicilandir (P <
0.05). Yasli bireylerde depresyon goriilme olasiligi genglere gore
daha yUksektir (OR = 3,100; %95 GA = 1,376-6,981). Ayrica
BTO-12 toplam puanindaki her bir birimlik artis, depresyon varlig
olasiigini artirmaktadir (OR = 1,074; %95 GA = 1,025-1,124).
Modelin veriye uyumunun iyi oldugu ve depresyon varligini
aciklamada anlaml oldugu belirlendi (Hosmer-Lemeshow P =
0.449; Nagelkerke R2 = 0,185) (Tablo 5).

Tartisma

Bu calisma, koroner anjiyografi uygulanan bireylerde belirsizlige
tahammulstzlik dizeyi ile anksiyete ve depresyon arasindaki
iliskiyi incelemek amaciyla yapildi. Calismayi olusturan bireylerin
genel olarak sosyodemografik acidan benzer dzellikler gosterdigi
ve kronik hastalik yUklerinin fazla oldugu gortldu. Katiimeilarin
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Tablo 2. Katiimcilarin saguk/hastalik durumuna iliskin
6zellikleri (n = 160)

Degiskenler n %
Sigara aliskanug
Kullantyor 53 33.1
Kullanmiyor 79 49,4
Birakmis 28 17.5
Kronik hastalik varligi
Var 125 781
Yok 35 21,9
Sahip olunan kronik
hastaliklar* (n = 125)
Kardiyovaskuler hastalik 90 56,3
Diyabet 61 381
Solunum hastaligi 37 231
Norolojik hastalik 13 8.1
Bobrek yetmezligi 3 19
Diger 5 3.1
Gegirilmis anjiyografi varligi
Yok 68 42,5
Var 92 57.5
Gegcirilmis anjiyografi sayisi
(n=92)
Bir kez 38 23.8
iki kez 32 20,0
Ug kez 15 9,4
Dort kez 6 3.8
Bes kez 1 0.6
Hastaneye basvuru sekli
Poliklinik 117 731
Acil 43 26,9
Anjiyografi hakkinda bilgi
sahibi olma
Evet 118 73.8
Hayir 42 26,2
Ailede KAH Oykusu varligi
Var 110 68.8
Yok 50 31,2
Toplam 160 100,0

KAH, Koroner arter hastaligr.

editim dlUzeylerinin  ¢ogunlukla ilkogretim olmasi, blylk
bolimindn evli ve emekli bireylerden olusmasi ve yaygin
bicimde kronik hastalida sahip olmalari, koroner anjiyografi
uygulanan hasta profiline iliskin olarak daha once Ulkemizde
yapilan calsmalarla benzerlik gostermektedir ve literatlrQ
desteklemektedir.>121

Koroner anjiyografi, koroner arterlerin anatomik yapisini ve darlik
derecelerini dogrudan gorintllemeyi saglayan, KAH'In tani ve
tedavi planlamasinda altin standart olarak kabul edilen invaziv
bir girisimdir.23 Bu calsma kapsaminda elde edilen bulgulara
gore katiimcilarin yarnsindan fazlasina daha énce anjiyografi
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Tablo 3. Katiimailarin Belirsizlige Tahammiilsiizliik Olgegi uygulanmis, gogunlugunun hastaneye poliklinikten basvurdugu
ile Hastane I-\unksiyete ve Depresyon Skalasindan aldiklar ve anjiyografi hakkinda bilgi sahibi oldugu belirlenmistir.
puanlarin dagiimi Ayrica bireylerin énemli bir kisminin ailesinde KAH 6ykistinin
Olgekler X £SD(En disiik-En yiiksek) bulunmasi, kardiyak risk farkindaliginin yuksek olabilecegini

ancak buna ragmen belirsizlik ve kaygi dlizeylerinin devam ettigini

BTO-12 43,10£8,63 (16-60) dustindUrmektedir. Bu baglamda bu calismada katiimcilarin
HADS-A 8,98+4,34 (0-20) BTO-12 puan ortalamasinin ylksek dlzeyde bulunmasi,
Anksiyete riski, n (%) belirsizlige tahammuilsizlik dizeyinin koroner anjiyografi
Var (> 10 p) 71 (44.4) u.ygulalrl1an blreylerde“ bellrgln oldugung go.stermfek.te.dvlr.
Literatlrde koroner anjiyografi uygulanan bireylerin belirsizlige

Yok (<10 p) 89 (55.6) tahammulstzlik ddzeyini inceleyen baska bir calismaya
HADS-D 7,60%3,34 (1-18) rastlanmamasina karsin Ozan ve arkadaslaninin'® calismasinda
Depresyon riski, n (%) agirlkli olarak hipertansiyon ta|:1|5| olan kronik hastaliga sahip
Var (27 p) 96 (60,0) blreylercljeln (')lugan gruptalBTO—12 puan ortalarrlla5| 37.25;
Yok (< 7 p) 64 (40.0) komorbiditesi bulunan yasli bireylerde yapilmig baska bir calismada

- - (2025) ise BTO-12 puan ortalamasi 35,58 olarak bildirilmistir."
S5, Standart sapma; BTO-12, Belirsizlige TahammilstizlGk Olcegi; HADS-A. - By baglamda &zellikle tani ve tedavi planlamasinda altin standart
Hastane Anksiyete ve Depresyon Skalasi-Anksiyete; HADS-D, Hastane larak kabul edilen i iv bir girisi lan k . fini
Ankslyete ve Depresyon Skalasi-Depresyon. olarak kabul edilen invaziv bir girisim olan koroner anjiyografinin
uygulandigi bireylerde belirsizlige tahammulsizlik dizeyinin

Tablo 4. Katibmcilarin anksiyete varligini yordayan faktorler

Degisken B Exp(B) %95 GA SH Wald P
Yas grubu (ref. genc)

Yasl 1,706 5,508 2,187,13,872 0,471 13,108 < 0,001
Cinsiyet (ref. kadin)

Erkek -1,138 0,320 0,130, 0,792 0,461 6,083 0,014
Egitim dUzeyi (ref. ilkdgretim)

Lise 0,765 2,150 0,724, 6,386 0,556 1,897 0,168
Medeni durum (ref. evli)

Bekar -0,345 0,708 0,283, 1,770 0,467 0,545 0,461
Calisma durumu (ref. emekli)

Calistyor -0,165 0,848 0,246, 2,924 0,631 0,068 0,794

Calismiyor -0.456 0,634 0,249, 1,614 0,477 0,915 0,339
Algilanan gelir dlizeyi (ref. kétd)

lyi -0,032 0,968 0,182, 5,138 0,852 0,001 0,970

Orta -0,467 0,627 0,187, 2,107 0,618 0,569 0,450
Sigara aliskanlugr (ref. kullanmiyor)

Kullaniyor -0,382 0,683 0,196, 2,374 0,636 0,361 0,548

Birakmis -0,034 0,967 0,298, 3,135 0,600 0,003 0,955
Kronik hastalik (ref. yok)

Var 0,650 1916 0,651, 5,639 0,551 1,393 0,238
Anjiyografi sayisi 0,054 0,948 0,649, 1,383 0,193 0,078 0,780
Basvuru sekli (ref. acil)

Poliklinik 0,096 1,101 0.425, 2,853 0,486 0,039 0.844
Anjiyo bilgisi (ref. yok)

Var 0,145 1.156 0,453, 2,952 0,478 0,092 0,762
Ailede KAH tanisi (ref. yok)

Var 0,056 1,058 0.413,2,710 0,480 0.014 0,907
BTO-12 0,175 1,192 1.113, 1,277 0,035 25,021 < 0,001
Sabit -8,185 0,000 1.855 19.472 < 0,001

Hosmer-Lemeshow y2 = 4,995; sd = 8; P = 0,758; Cox & Snell R2 = 0,318; Nagelkerke R? = 0,426; -2 Log Likelihood = 158,477

BTO-12, Belirsizlige Tahammiilstizlik Olgedi; KAH, Koroner arter hastalig; B, Bagimsiz degiskenin katsayisi; GA, Glven araligi; SH, Standart hata; Wald,
Degiskenin modele katkisinin anlamlligini test eden istatistik degeri; Exp(B), Katsayinin olasilik orani.
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Tablo 5. Katiimcilarin depresyon varligini yordayan faktorler

Degisken B Exp(B) %95 GA SH Wald P
Yas grubu (ref. genc)

Yasli 1,131 3,100 1,376, 6,981 0.414 7.460 0,006
Cinsiyet (ref. kadin)

Erkek 0,017 1.017 0,463, 2,235 0,402 0,002 0,967
Egitim dUzeyi (ref. ilkégretim)

Lise 0,100 1,105 0.436, 2,802 0,475 0,044 0,833
Medeni durum (ref. evli)

Bekar -0,725 0,484 0,213, 1,099 0,418 3,007 0,083
Calisma durumu (ref. emekli)

Calistyor 0,687 1.987 0,675, 5,850 0,551 1,553 0,213

Calismiyor 0,721 2,057 0,888, 4,765 0,429 2,828 0,093
Algilanan gelir diizeyi (ref. kétl)

iyi -0,632 0,531 0,128, 2,212 0.728 0,755 0,385

Orta 0.145 1,156 0,431, 3,103 0.504 0,083 0,774
Sigara aliskanlugi (ref. kullanmiyor)

Kullaniyor -0,184 0.832 0,263, 2,629 0.587 0.098 0,754

Birakmis -0,281 0,755 0,255, 2,237 0,554 0,257 0,612
Kronik hastalik (ref. yok)

Var -0,139 0,870 0,342, 2,215 0.477 0,085 0,771
Anjiyografi sayisi -0,178 0,837 0,596, 1,176 0,174 1,049 0,306
Basvuru sekli (ref. acil)

Poliklinik -0,151 0,859 0,373, 1,982 0,426 0,126 0,722
Anjiyo bilgisi (ref. yok)

Var 0,043 1,044 0,458, 2,381 0,421 0,010 0,919
Ailede KAH tanisi (ref. yok)

Var -0,251 0,778 0,337,1,794 0,426 0,347 0,556
BTO-12 0,071 1,074 1,025, 1,124 0,024 9,108 0,003
Sabit -2,602 0,074 1,297 4,021 0,045

Hosmer-Lemeshow y? = 7,842; sd = 8; P = 0,449, Cox & Snell R? = 0,137; Nagelkerke R? = 0,185; -2 Log Likelihood = 191,797

BTO-12, Belirsizlige Tahammdilstizlik Olcedi; KAH, Koroner arter hastaligi; B, Bagimsiz degiskenin katsayisi; GA, Gliven araligi; SH, Standart hata; Wald,
Degiskenin modele katkisinin anlamuligini test eden istatistik degeri; Exp(B), Katsayinin olasilik orani.

yuksek olmasi beklenen bir durumdur. Koroner anjiyografi
sirasinda girisimin sonucuna iliskin belirsizlik ve olasi tani ve
tedavi kararlarinin (stent takilmasi, ilag tedavisi ya da cerrahi
onerisi gibi) 6ngérilemezligiyle karsi karsiya kalinmasi bireylerde
kontrol kaybi hissini artirmis ve gelecege yonelik tehdit algisini
guclendirmis olabilir.* Ayrica bu bulgular, islemin dogasi geregi,
koroner anjiyografinin bireylerde hem fiziksel hem de psikolojik
stres yaratmasiyla aciklanabilir.

Calismaya katilan bireylerin HADS-A alt boyutundan aldiklari
puan ortalamasinin 8,98 * 4,34 olmasi ve katitmcilanin yaklasik
yarisinda anksiyete varliginin saptanmasi, koroner anjiyografi
uygulanan bireylerde psikolojik stresin oldukga yaygin oldugunu
gostermektedir. Benzer sekilde depresyon alt boyutundan elde
edilen 7,60 * 3,34 puan ortalamasi ve katiimcilarin yarisindan
fazlasinda depresyon varligi tespit edilmesi, bu bireylerde depresif
belirtilerin de 6nemli birklinik sorun oldugunu ortaya koymaktadir.

Bu bulgular, KAH strecinde psikolojik yukin yiksek oldugunu
ve Ozellikle tani ve tedavi donemlerinde duygusal tepkilerin
yogunlastigini gostermektedir. Gu ve arkadaslari®® kardiyovaskuler
hastalarda anksiyete ve depresyon oranlarinin ylksek oldugunu,
bu durumun tedaviye uyumu ve yasam kalitesini olumsuz
etkiledigini bildirmistir.2° Polikandrioti ve Olympios?' ise koroner
anjiyografi 6ncesi ddnemde hastalarin yarisindan fazlasinda klinik
dizeyde anksiyete saptandigini, islemininvazivdogasive sonuglara
iliskin belirsizligin bu durumu tetikledigini belirtmistir. Palandacic
ve arkadaslar? da benzer bicimde, koroner anjiyografinin
tanisal énemine karsin sonuclarinin dngodrtlemezligi nedeniyle
bireylerde yogun emosyonel stres yarattigini ifade etmistir. Bu
bulgular, bu calismada gozlenen ylksek anksiyete oranlaryla
paralellik gostermektedir. Ayrica katiumcilarin  depresyon
dizeylerinin  ylksek bulunmasi da literatlrle uyumludur.322
Marin ve arkadaslan,?> KAH tanisi alan bireylerde depresyonun
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stk goraldigunl ve bu durumun hastaligin prognozunun yani
sira tedaviye uyumu olumsuz etkiledigini vurgulamistir. Benzer
bicimde Gallagher ve arkadaslari,® koroner arter hastalarinda
belirsizlik ve kontrol kaybr hissinin depresif belirtilerin artmasinda
6nemli bir etken oldugunu bildirmistir. Bu galismada depresyonun
anksiyeteden daha yaygin goérilmesi, bireylerin yalnizca islem
streciyle ilgili kisa streli kaygi degil, ayni zamanda hastaligin
sonugclarina ve yasam bicimi dedisikliklerine iliskin daha derin bir
duygusal yUk yasadiklarini distindirmektedir.

Bu calismanin temel amaci géz 6nlne alindiginda koroner
anjiyografi uygulanan bireylerde belirsizlige tahammulstizlik
puanlarinin hem anksiyete hem de depresyon vartginin pozitif
bir yordayicisi oldugu gordlmus ve anksiyete ve depresyon varligi
bulunan bireylerin belirsizlige tahammulstzlik dlzeylerinin
anlamli sekilde daha ylksek oldugu tespit edilmistir. Asut
ve arkadaslarinin® 113 kanser hastasini dahil ettikleri ve ayni
degerlendirme araclarini kullandiklari calismada da BTO-12 ile
anksiyete arasinda orta, depresyon ile arasinda dustuk dizeyde
pozitif iliski oldugu; BTO-12 puanindaki her bir birimlik artisin
anksiyete gelisme riskini yaklasik %8,7, depresyon gelisme riskini
ise %5,5 artirdigi bildirilmistir. Bu calismada ise BTO-12 toplam
puanindaki her bir birim artisin anksiyete olasitgini yaklasik %19,
depresyon olasiliginiise %7 artirdigi bulunmustur. Her iki degisken
icin pozitif bir yordayici olan belirsizlige tahammulstzligin
depresyona nazaran anksiyetede daha ¢ok etkisi oldugu dikkat
cekmektedir. Kuramsal acgidan incelendiginde belirsizlige
tahammulstzlik, bireyin  gelecege yonelik ©&ngorilemez
durumlari tehdit edici algilamasi ve bu durumlara karsi asir bilissel
ve duygusal tepki vermesiyle iliskilidir ve anksiyetenin temel
bilesenleri olan endise, tetikte olma ve strekli olumsuz beklenti
ile dogrudan Ortlsmektedir. Buna karsin depresyon daha cok
caresizlik, umutsuzluk ve geri cekilme gibi streglerle iliskili olup,
belirsizlik algisindan ziyade uzun sureli duygusal yUklenmelerle
sekillenmektedir.®?

Bu calsmada sonucunda koroner anjiyografi uygulanan
bireylerden elde edilen bu sonucun Mishelin Hastalkta
Belirsizlik Kurami acisindan da anlaml oldugu soylenebilir. Oyle
ki kurama gore bireyler, hastalik strecinde yeterli bilgiye sahip
olmadiklarinda ve gelecege iliskin 6ngorl gelistiremediklerinde
yUksek dlzeyde belirsizlik yasamakta ve bu durum bilissel
kararsizlik ve emosyonel sikintiyla sonuclanmaktadir.® Koroner
anjiyografi slreci, tanisal ve prognostik agidan ¢nemli olmakla
birlikte, sonuclarinin 6ngoérilemezligi nedeniyle bireyde kontrol
kaybr hissi yaratabilmektedir. Bu nedenle bu calismadaki
belirsizlige tahammulstzlGglin ylksek oldugu bireylerde
anksiyete ve depresyon dizeylerinin de artmasi hem kuramsal
hem de klinik olarak beklenen bir bulgudur. Gu ve arkadaslari,
20 kardiyovaskuler hastalarda ylksek belirsizlik algisinin tedaviye
uyumu azalttigini ve psikolojik iyilik halini olumsuz etkiledigini
belirtmistir. Gallagher ve arkadaslari® tarafindan yapilan arastirma,
kardiyak hastalarda belirsizligin yalnizca psikolojik degil, ayni
zamanda fizyolojik sonuglar da oldugu; yUksek belirsizlik algisinin
tedaviye uyumu distrdigl ve yasam kalitesini olumsuz etkiledigi
belirtilmistir. Polikandrioti ve Olympios?' ise kardiyak girisim
Oncesi donemde hastalarin belirsizlikle iliskili stres yasadiklarint,
bu durumun kalp hizi, kan basinci ve kortizol dlzeyleri Uzerinde
dogrudan etkili oldugunu bildirmistir.
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Belirsizlige tahammulstzligln yani sira koroner anjiyografi
uygulanan bireylerde anksiyete ve depresyon varligini yordayan
diger 6nemli degiskenin yas oldugu gortlmustir. Bulgulara gore,
yasli bireylerde anksiyete goérdlme olasiigi geng bireylere goére
5,5 kat, depresyon gorilme olasilgr ise yaklasik 3,1 kat daha
fazladir. Bu sonug, yasin koroner anjiyografi stirecinde psikolojik
tepkiler Uzerinde belirleyici bir rol oynadigini gdstermektedir. Yasl
bireylerin anksiyete ve depresyona daha yatkin olmasinin birgok
olasi nedeni bulunmaktadir. Oncelikle yas ilerledikce bireylerin
biyopsikososyal dayanikliligi azalmakta, fiziksel hastaliklarin eslik
etmesiyle birlikte stresle bas etme becerileri zayiflamaktadir.'82°
Bu durum, koroner anjiyografi gibi yasami dogrudan ilgilendiren
tibbi girisimlerde belirsizlik ve kaygi dlzeylerini artirabilmektedir.
Gallagher ve arkadaslari,® yasli kardiyak hastalarda gelecege dair
kontrolalgisinin daha diistk, kaygr ve umutsuzluk duygularinin ise
daha ylksek oldugunu belirtmistir. Benzer sekilde Polikandrioti
ve Olympios,?' ileri yas grubundaki hastalarda koroner girisim
oncesi donemde anlaml dlzeyde anksiyete ve depresyon
gortldigunt  bildirmistir.2' Ayrica yasli  bireylerde belirsizlik
toleransinin azalmasi, anksiyete ve depresyonu glclendiren bir
baska faktor olabilir. Deschénes ve arkadaslar?* ile Yigman ve
Fidan," yasin ilerlemesiyle birlikte bireylerin belirsizlige karsi daha
az tolerans gosterdigini, bunun da saglikla iliskili tehditleri daha
yogun algilamalarina neden oldugunu vurgulamislardir. Ayrica
bu bulgular Mishelin Hastalikta Belirsizlik Kurami agisindan da
anlamUdir. Kurama gore yas, bireyin bilgi isleme kapasitesini ve
belirsizligi yeniden anlamlandirma becerisini etkileyen 6nemli bir
faktordur.© Yasl bireyler genellikle bilissel esnekliklerinin azaldig,
hastaliga iliskin deneyimlerinin gecmis olumsuz yasantilarla
sekillendigi bir donemdedir ve bu durum, belirsizlige ydnelik
tehdit algisini artirarak emosyonel sikintiyr  derinlestirebilir.
Ayrica Karakuslu ve OztGrk’> ve Holdgaard,® kardiyak
hastalarda yasli bireylerin belirsizlikle bas etmede daha fazla
destede gereksinim duyduklarini, bilgilendirme ve psikososyal
destek saglanmadiginda anksiyete ve depresyon duzeylerinin
yUkseldigini bildirmistir. Bu baglamda bu calismadan elde edilen
bulgular, yasli hastalarda psikososyal bakimin 6nceliklendirilmesi
gerektigini gostermektedir.

Bu calismada ayrica cinsiyet degiskeni incelendiginde erkeklerin
anksiyete yasama olasiiginin kadinlara gére yaklasik %68
daha dusitk oldugu, ancak depresyon agisindan anlaml bir
fark bulunmadigi belirlenmistir. Bu sonug, koroner anjiyografi
uygulanan bireylerde cinsiyetin 6zellikle anksiyete dUzeyi
Uzerinde belirleyici bir etken oldugunu gostermektedir. Literatr
incelendiginde bu calismanin sonuglaryla paralel olarak
Polikandrioti ve Olympios,?" kadin hastalarin kardiyak girisim
Oncesi dénemde daha yogun anksiyete yasadiklarini, bu durumun
ozellikle hastalik ve girisimle ilgili belirsizlik, kontrol kaybi hissi ve
agn beklentisiyle iliskili oldugunu belirtmislerdir.2’ Benzer bicimde
Gu ve arkadaslari,?® kadin kardiyak hastalarin erkeklere oranla hem
emosyonel hem de bilissel stres belirtilerini daha ylksek dlzeyde
bildirdigini gOstermistir.?® Gallagher ve arkadaslari® da kadinlarin
kalp hastaligini erkeklere gére daha tehdit edici algiladiklarini ve
bu nedenle kaygi dlzeylerinin daha yUksek oldugunu bildirmistir.?

Bu calsmadan elde edilen bulgular dogrultusunda koroner
anjiyografi uygulanan bireylerin hemsirelik bakim strecinde
belirsizlige tahammulstzlik dUzeylerinin  degerlendirilimesi
ve belirsizlikle basa c¢ikma becerilerinin  glglendirilmesine
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yonelik girisimlerin  planlanmasi, bireylerin emosyonel iyilik
halinin artinlmasina Onemli katki saglayabilir. Belirsizlige
tahammulstzlik dizeyinin ylksek oldugu durumlarda hastalarin
anksiyete ve depresyon duzeylerinin de artmasi, bireylerin
tedaviye uyum ve iyilesme slrecini olumsuz yonde etkileyebilir.
Bu kapsamda hemsirelik uygulamalarinda bireylerin bilissel
ve emosyonel gereksinimlerini dikkate alan, psikososyal ve
destekleyici midahalelerin kullanilmasi 6nerilmektedir. Nitekim
Yildinm ve Oguz,2® perkitan koroner girisim uygulanan bireylerde
gerceklestirilen  muzik terapisi mUdahalesinin  anksiyete
dizeylerini anlamU bicimde azalttigini bildirmistir. Hemodiyaliz
ve multipl skleroz hastalarina uygulanan konfor teorisi temelli
hemsirelik bakiminin da belirsizlie tahammulsdzlik dizeylerini
azalttigi ve konfor dlzeylerini artirdigi bildirilmistir.?”-2® Benzer
sekilde Rahimi ve arkadaslar,?® belirsizlie tahammulstzlige
odaklanan grup mUdahalesinin, multipl skleroz hastalarinda
psikolojik sikinti ve yasam kalitesi Uzerinde, bilissel davranisgi
terapi ve rutin bakimdan anlaml sekilde daha etkili oldugunu
bildirmistir. Ayrica genel anksiyete bozuklugu olan yetiskin
bireylere uygulanan belirsizlie tahammdilsizlik terapisinin de
anksiyete ve depresyon dlzeylerini anlaml sekilde azaltirken
yasam kalitesinde fark olmadigini ortaya koymustur.3® Bu
bilgiler 1s1ginda belirsizlige tahammulstzlik terapisi, belirsizlige
tahammulstzlige odaklanan grup mudahalesi ve konfor teorisi
temelli hemsirelik bakimi gibi uygulamalarin, koroner girisim
strecinde de emosyonel stresin ve belirsizlige tahammulstzlik
dizeylerinin  azaltilmasina  yonelik  etkisi  olabilecegi
distnulmektedir.

Bu baglamda bu galismanin sonugclari, basta hemsireler olmak
Uzere tUim saglik profesyonelleriicin belirsizlige tahammulstzligu
azaltmaya yonelik yapilandirlmis midahalelerin klinik bakimin bir
parcasi haline getirilmesi gerektigini ortaya koymaktadir. Boylece
bireylerin yalnizca fiziksel degil, psikososyal gereksinimlerinin de
karsilanmasi, koroner anjiyografi strecinde emosyonel uyumun
gulclendirilmesini ve yasam kalitesinin artirlmasini destekleyebilir.

Arastirmanin Sinirbiiklan

Bu calismanin tek bir merkezde ve belirli bir zaman araliginda
yUrtdlmis olmasi nedeniyle sonuglarin  genellenebilirligi
siniridir.  Ayrica  arastirmanin  yalnizca koroner  anjiyografi
uygulanmis bireyler ile yapilmasi ve anjiyografi ncesi ddnemdeki
bireyleri kapsamamasi,  belirsizlige  tahammdlstzlik ile
anksiyete ve depresyon arasindaki iliskinin farkl klinik evrelerde
degerlendirilmesine olanak saglamamustir.

Sonug

Bu calisma, koroner anjiyografi uygulanan bireylerde belirsizlige
tahammulstzlik dizeyi ile anksiyete ve depresyon arasindaki
iliskiyi  belirlemek amaciyla yUrGtUlmuasttr.  Bulgular, bu
bireylerin  belirsizlige tahammulstzlik ddzeylerinin  yiksek,
anksiyete ve depresyon oranlarinin ise dikkat cekici dizeyde
oldugunu gostermistir. Lojistik regresyon analizi sonuclarina
gore, belirsizlige tahammdilstzlik dizeyi hem anksiyete hem
de depresyonun anlaml bir yordayicisidir. Ayrica yas degiskeninin
de her iki psikolojik belirti Uzerinde etkili oldugu, yasl bireylerde
anksiyete ve depresyon gorllme olasiiginin genclere gore daha
yuksek oldugu belirlenmistir.
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Bulgular, koroner anjiyografi strecinin yalnizca biyolojik degil,
ayni zamanda psikolojik belirsizlik ve stres unsurlar icerdigini
ortaya koymaktadir. Belirsizlie tahammdulstzligin ylksek
oldugu bireylerde emosyonel sikinti dUzeyinin artmasi,
hemsirelik bakiminda bu kavramin dikkate alinmasi gerektigini
gostermektedir ki koroner anjiyografi uygulanan bireylerde
belirsizlige tahammUlsGzlGglin anksiyete ve  depresyon
Uzerinde belirleyici bir rol oynadigi gortlmustir. Bu baglamda
hemsirelerin koroner anjiyografi éncesi dénemde bireylerin bilgi
gereksinimlerini karsilayarak belirsizligi azaltacak iletisim ve
egitim stratejileri gelistirmeleri, psikososyal destek saglamalari
ve kaygi dlizeyini azaltici girisimler planlamalar 6nerilmektedir.
Belirsizlik yonetimine odaklanan, bireyin emosyonel iyilik halini
destekleyen bltlncil hemsirelik bakim uygulamalari, bu
bireylerde psikolojik uyumu ve genel yasam kalitesini artirmada
etkili olabilir.
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Whatsapp-Based Sleep Intervention for Patients with Heart Failure:
Study Protocol For a Randomized Controlled Trial Based on the

Transtheoretical Model

Kalp Yetersizligi Olan Hastalarda Whatsapp Tabanli Uyku Mudahalesi:
Transteoretik Model'e Dayali Randomize Kontrolld Bir Calismanin Protokol

ABSTRACT

Objective: Poor sleep quality is a prevalent yet often overlooked problem among patients
with heart failure that negatively affects quality of life, symptom management, and overall
health outcomes. Nursing interventions grounded in the Transtheoretical Model and delivered
through accessible mobile messaging platforms such as WhatsApp may effectively support
long-term behavioral change. This study aims to describe the rationale and methodology
of the WhatSleeP-heart failure trial, which evaluates the effectiveness of a Transtheoretical
Model-guided, WhatsApp-supported sleep intervention in improving sleep quality, sleep
hygiene behaviors, and quality of life in patients with heart failure.

Method: This study is designed as a single-blind, two-arm randomized controlled trial. Eligible
patients with heart failure will be randomly assigned to either an intervention group receiving
a six-month, nurse-led, Transtheoretical Model-guided WhatsApp sleep program or a control
group receiving usual care. The primary outcome is subjective sleep quality. Secondary
outcomes include sleep hygiene and quality of life.

Results: Participant recruitment is ongoing, and data collection has not yet been completed.
The intervention is expected to significantly improve sleep quality, sleep hygiene behaviors,
and quality of life compared with usual care.

Conclusion: The WhatSleeP-heart failure protocol integrates behavioral theory with digital
nursing practice and has the potential to provide a scalable, cost-effective approach to
improving sleep-related outcomes and self-management in patients with heart failure.

Keywords: Heart failure, sleep quality, text messaging, transtheoretical model

OzET

Amac: Kotl uyku kalitesi, kalp yetersizligi olan hastalarda yasam kalitesini, semptom
yonetimini ve genel saglik sonuclarini olumsuz etkileyen, yaygin ancak siklikla géz ardi edilen
bir sorundur. Transteoretik Model'e dayanan ve WhatsApp gibi erisilebilir mobil mesajlasma
platformlar araciigiyla sunulan hemsirelik midahaleleri, uzun vadeli davranis degisikligini
etkili bir sekilde destekleyebilir. Bu galisma, kalp yetersizligi olan hastalarda uyku kalitesini,
uyku hijyeni davranislarini ve yasam kalitesini iyilestirmede Transteoretik Model rehberliginde
yuritilen WhatsApp destekli bir uyku muidahalesinin etkinligini degerlendiren WhatSleeP-
heart failure calismasinin gerekgesini ve yontemini agiklamayi amaclamaktadir.

Yontem: Bu calisma, tek kor, iki kollu, randomize kontrollU bir arastirma olarak tasarlanmistir.
Uygunluk kriterlerini karsilayan kalp yetersizligi hastalari, alti ay stren, hemsire liderliginde ve
Transteoretik Model rehberliginde ylratilen WhatsApp uyku programini alacak midahale
grubuna veya rutin bakim alacak kontrol grubuna rastgele atanacaktir. Birincil sonug 6lcitd
6znel uyku kalitesidir. Ikincil sonug 6lgUtleri uyku hijyeni ve yasam kalitesidir.

Bulgular: Katiimci alimi devam etmekte olup veri toplama streci hentiz tamamlanmamistir.
Mudahalenin rutin bakima kiyasla uyku kalitesini, uyku hijyeni davranislarini ve yasam kalitesini
anlaml diizeyde iyilestirmesi beklenmektedir.

Sonuc: WhatSleeP-heart failure protokold, davranis kuramini dijital hemsirelik uygulamalariyla
butlnlestirmekte ve kalp yetersizligi olan hastalarda uykuyla iliskili sonuglari ve 6z yonetimi
iyilestirmek icin 6lgeklenebilir, maliyet etkin bir yaklasim sunma potansiyeli tasimaktadir.

Anahtar Kelimeler: Kalp yetersizligi, uyku kalitesi, metin mesajlasmasi, transteoretik model
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Introduction

Heart failure (HF) is a chronic condition characterized by the
heart's inability to pump sufficient blood, resulting in physical
symptoms and psychological burdens that reduce patients’ quality
of life.” Among the common problems affecting individuals
with HF, poor sleep quality is one of the most overlooked yet
consequential.>® Although sleep hygiene behaviors are known
to improve sleep quality, long-term adherence among patients
with HF remains challenging because of lifestyle constraints and
insufficient behavioral support.?#

Sleep hygiene encompasses a range of behavioral and
environmental practices that promote healthy sleep, including
maintaining a regular sleep-wake schedule, limiting caffeine
intake, reducing screen exposure before bedtime, creating
a comfortable sleep environment, and following consistent
bedtime routines.>® These behaviors may be particularly
relevant for patients with HF, whose sleep can be disrupted by
disease-related symptoms and lifestyle factors.” Adopting and
maintaining healthy sleep hygiene behaviors may improve sleep
quality by reducing behavioral and environmental factors that
interfere with sleep. Evidence from patients with HF suggests
that nursing interventions incorporating sleep hygiene education
and supportive care can improve sleep quality and reduce
daytime sleepiness.® Poor sleep quality in patients with HF is also
associated with impaired functioning and lower quality of life,
suggesting that improved sleep may contribute to better overall
well-being and quality of life.” Evidence-based, nurse-led self-
care interventions have likewise been shown to improve quality
of life and reduce symptom burden in this population.®

TheTranstheoreticalModel (TTM) provides a structured framework
that conceptualizes behavior change as a progressive process
comprising the stages of precontemplation, contemplation,
preparation, action, and maintenance.'® For nurses, the TTM offers
an evidence-based framework for assessing patients' readiness
for change and tailoring interventions accordingly. However,
the application of the TTM to behavior change interventions
among patients with HF remains limited.” Sleep hygiene may
be particularly suitable for a stage-based approach because it
encompasses multiple modifiable behavioral and environmental
practices that individuals may adopt and maintain to varying
degrees.® Individuals may therefore differ in their readiness to
adopt and maintain recommended sleep hygiene behaviors,
making stage-matched behavioral support particularly relevant.™
In the present intervention, individualized education increases
awareness and readiness for behavior change, participants
who reach the preparation stage transition to the WhatsApp-
based telehealth intervention, and messages and video content
delivered progressively support their movement through the
action and maintenance stages. Thus, the TTM aligns behavioral
support with participants' readiness for change rather than
delivering the same intervention uniformly across stages.

Digital health tools, particularly mobile messaging applications
such as WhatsApp, offer a practical approach to delivering
behavioral interventions.’ With its widespread use, low cost,
and capacity for direct communication, WhatsApp can facilitate
the delivery of health education to large populations and serve
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MAIN POINTS

= WhatSleeP-HF is a randomized controlled trial evaluating a
nurse-led, WhatsApp-based sleep intervention for patients with
heart failure.

= The intervention uses the Transtheoretical Model to tailor
education and behavioral support to participants' readiness for
change.

= The six-month program combines educational sessions, sleep
hygiene messages, and video content to support sustained
behavioral change.

= The primary outcome is subjective sleep quality; secondary
outcomes are sleep hygiene and quality of life.

= Recruitment is ongoing; the trial will assess whether this approach
can improve sleep-related outcomes compared with usual care.

as a platform for patient follow-up.”™ Several studies have
demonstrated that WhatsApp-based interventions can support
self-management in patients with HF and improve adherence to
lifestyle recommendations.’>

In response to the need for accessible, theory-driven
interventions, this study introduces WhatSleeP-HF, a TTM-
based sleep intervention delivered via WhatsApp for patients
with HF. The study aims to evaluate the effectiveness of a TTM-
guided, WhatsApp-supported intervention in improving sleep
hygiene behaviors. The program incorporates stage-matched
messages, educational materials, motivational content, and
behavioral reminders tailored to participants' stages of change,
with WhatsApp serving as the primary communication channel.
Accordingly, this study represents the first intervention to
integrate a behavior change model with mobile messaging to
promote sleep hygiene in HF care. Using familiar technology
and an established theoretical framework, the WhatSleeP-HF
study seeks to provide evidence to support scalable, nurse-led
digital interventions that promote patient self-care and improve
health outcomes. The primary aim of this study is to develop and
evaluate a social media-based intervention protocol designed to
improve sleep quality in patients with HF. Accordingly, the study
aims to enhance both subjective and objective sleep quality
through a WhatsApp-based program structured according to the
TTM. Based on this framework, the study proposes the following
hypotheses regarding participation in the TTM-based WhatsApp
sleep health promotion program:

H1. The WhatsApp-based, TTM-guided sleep health program
will significantly improve subjective sleep quality in patients with
HF.

H2. The WhatsApp-based, TTM-guided sleep health program
will significantly improve sleep hygiene in patients with HF.

H3. The WhatsApp-based, TTM-guided sleep health program
will significantly improve quality of life in patients with HF.

Methods

Study Design and Setting

This study is designed as a single-blind, two-arm, parallel-
group randomized controlled trial. Eligible participants will be
assigned in a 1:1 ratio to either the intervention group receiving
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the WhatSleeP-HF program or the control group receiving usual
care. The trial will take place at a collaborating hospital in Bolu,
Turkiye. The study framework has been developed in accordance
with the Standard Protocol Iltems: Recommendations for
Interventional Trials (SPIRIT) 2025 guidelines, and intervention
details will be reported in accordance with the Consolidated
Standards of Reporting Trials (CONSORT). A visual overview of
the trial phases is provided in Figure 1.

Study Sample

In this trial, potential participants will be screened retrospectively
using data from the hospital information system. Individuals who
meet the preliminary criteria will be contacted by telephone
for an initial discussion and invited to attend an in-person
assessment. During this visit, nurse researchers will explain the
study objectives, procedures, and participants' rights in detail. A
physician will then review each patient's medical history to verify
eligibility according to the study's inclusion and exclusion criteria.

An a priori power analysis was performed using G*Power (version
3.1.9.7) for a repeated-measures analysis of variance (ANOVA)

Enroliment
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with a within-between interaction, involving two groups and
three measurement time points. In the absence of a directly
comparable study reporting an effect size for the group x time
interaction, a medium effect size (Cohen's f=0.25) was assumed
based on Cohen's conventional benchmarks.'® This assumption
was considered reasonable in light of previous randomized
research in patients with HF demonstrating significant group x
time effects on sleep quality following a nurse-led intervention
incorporating sleep hygiene education and supportive care.8The
analysis used a=0.05, a statistical power of 80%, a correlation of
0.50 among repeated measures, and a nonsphericity correction
of &=1. Based on these parameters, the minimum required
sample size was calculated as 28 participants (14 per group),
corresponding to an actual power of 81.2%. To account for an
anticipated attrition rate of 20%, the target sample size was
increased to 34 participants (17 per group).

Randomization and Blinding
Participants will be randomly allocated to the intervention and
control groups in a 1:1 ratio without stratification. The random
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Figure 1. Consolidated Standards of Reporting Trials (CONSORT) flow diagram.
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allocation sequence will be generated in advance using an online
randomization program by a third researcher who is independent of
participant recruitment, data collection, and intervention delivery."”
This researcher will not participate in data collection at any stage
of the study. The allocation sequence will be concealed from the
researchers responsible for participant recruitment and eligibility
assessment. Eligible participants willbe enrolled in the orderin which
they attend their scheduled study visits. Only after eligibility has been
confirmed and enrollment completed will a fourth researcher, who
is not involved in generating the randomization sequence, assign
each participant to the intervention or control group according to
the next allocation in the pregenerated randomization list. Thus,
the allocation sequence will remain concealed from the researchers
responsible for recruitment and eligibility assessment until
participant assignment. Because of the nature of the behavioral
intervention delivered via WhatsApp, blinding participants and the
researcher delivering the intervention will not be feasible. However,
the researcher responsible for statistical analysis will remain blinded
to group allocation, with the groups coded to conceal theiridentities
during analysis. Allocation concealment will also be maintained
until eligibility assessment and participant enrollment have been
completed.

Inclusion and Exclusion Criteria

Inclusion Criteria

Participants will be eligible for inclusion if they meet the
following criteria: (i) are 18-75 years of age; (ii) have had a
physician-confirmed diagnosis of HF for at least one year, verified
by echocardiography; (iii) have a left ventricular ejection fraction
(LVEF)<40% documented by echocardiography; (iv) experience
poor sleep quality and sleep-related problems, defined as a
Pittsburgh Sleep Quality Index (PSQI) score=>5; (v) are not
currently enrolled in an intervention program aimed at improving
sleep quality; (vi) have access to a WhatsApp-enabled device
(e.g., asmartphone, tablet, or computer) and sufficient technical
literacy to use the application; and (vii) provide voluntary written
informed consent to participate in the study.

Exclusion Criteria

Participants will be excluded if they meet any of the following
criteria: (i) have severe cognitive impairment, such as dementia
or Alzheimer's disease, that may impair their ability to use
WhatsApp: (ii) currently use sleep medications or receive
pharmacological treatment intended to regulate sleep;
(i) currently use antidepressants or related psychotropic
medications; or (iv) have significant communication difficulties
due to hearing or visual impairments or language barriers that
would preclude effective participation in the intervention.

Study Outcomes

In this study, the independent variable is the WhatsApp-based
sleep intervention, defined as a Transtheoretical Model (TTM)-
guided WhatsApp Sleep Health Promotion Program. Dependent
variables will be evaluated as primary and secondary outcomes.
Sleep quality, assessed using the PSQI, is the primary outcome.
Secondary outcomes include sleep hygiene, measured using the
Sleep Hygiene Index (SHI), and quality of life, assessed using the
Minnesota Living with Heart Failure Questionnaire (MLHFQ).
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Subjective sleep quality will be assessed using the Turkish version
of the PSQL."8 The PSQl is a self-report instrument comprising 18
items across seven components, with total scores ranging from
0 to 21. Scores>5 indicate poor sleep quality. The Turkish version
has demonstrated good diagnostic accuracy, with a sensitivity of
89.6% and a specificity of 86.5%.

Sleep hygiene will be assessed using the SHI, a 13-item self-
report measure designed to evaluate the presence and frequency
of behaviors affecting sleep hygiene. Each item is rated on a
5-point scale, yielding total scores ranging from 13 to 65, with
higher scores indicating poorer sleep hygiene. The SHI assesses
domains including the regularity of sleep-wake schedules,
behaviors before bedtime that may negatively affect sleep (e.g.,
tobacco or caffeine use, cognitively demanding activities, and
computer use), environmental sleep conditions, and anxiety-
related behaviors before bedtime. The Turkish version adapted by
Ozdemir et al.” will be used in this study.

Quality of life will be assessed using the Turkish version of the
MLHFQ.2® The MLHFQ consists of 21 items evaluating two
domains: physical functioning and emotional functioning.
Eight items (items 2, 3, 4, 5, 6, 7, 12, and 13) assess physical
functioning, while five items (items 17, 18, 19, 20, and 21) assess
emotional functioning. Each item is rated on a 6-point Likert scale
ranging from 0 (no impact) to 5 (very much). Subscale scores are
calculated by summing the relevant items, and the total score is
obtained by summing all 21 items, yielding a possible range of O
to 105. Physical functioning subscale scores range from O to 40,
with higher scores indicating greater functional impairment. Lower
total and subscale scores reflect better quality of life.

Study Procedures

In-person evaluations will be conducted at three time points—
before randomization (baseline), at 3 months, and at 6 months—
at the cardiology clinic of Bolu Abant Izzet Baysal University
Hospital. The study team will coordinate appointment scheduling
with each participant. Upon the participant's arrival at the clinic,
the researcher will explain the procedures in detail and obtain
written informed consent.

Patients with HF will be identified through the hospital outpatient
database using relevant International Classification of Diseases,
Tenth Revision (ICD-10) codes. Eligibility screening will include age
and time since HF diagnosis. Potentially eligible patients will be
contacted by telephone, informed about the study, and screened
for sleep quality and access to a WhatsApp-enabled device. Those
who meet the inclusion criteria will be invited for an in-person
assessment, during which the exclusion criteria will be evaluated.
LVEF will be confirmed using echocardiography performed within
the previous three months; if no recent echocardiogram is available,
echocardiography will be performed to determine LVEF. Eligible
participants will then be scheduled for a follow-up visit, after which
they will be randomized to the intervention or control group.

The intervention in this study is a TTM-guided WhatsApp Sleep
Health Promotion Program. This six-month, nurse-led program is
designed to improve sleep quality among patients with HF in the
intervention group and comprises three core components. The
first component consists of four weekly patient education sessions
focused on sleep health, delivered during the first four weeks. The
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first session will be conducted face-to-face and last approximately
50-60 minutes, followed by three weekly telehealth sessions lasting
approximately 60 minutes each. These sessions will combine face-
to-face and telehealth delivery to enhance patients knowledge
and awareness of strategies for improving sleep quality.

The second component comprises an eight-week WhatsApp-
based messaging phase. During weeks 5-8, sleep hygiene
messages will be delivered according to a predefined morning and
evening schedule, with messages from weeks 5 and 6 repeated
in weeks 7 and 8, respectively. During weeks 9-12, participants
will receive one message per day and one video per week.
During the subsequent 12-week maintenance phase, messages
will be delivered weekly and video content every two weeks
(Supplementary Material 1). These messages are intended to
help participants maintain changes in sleep hygiene behaviors by
providing practical recommendations and sustaining motivation.
An initial pool of 50 messages was developed, and content validity
was evaluated using the Davis technique based on feedback from
five doctoral-level nursing experts. Following expert review, the
message pool was refined to 28 items, each with a content validity
index (CV1)=0.80. The third component is a 12-week follow-up
phase aimed at monitoring the sustainability of acquired sleep
hygiene behaviors. This phase is designed to assess the long-term
maintenance of positive changes in sleep patterns and provide
additional support when necessary. Participant adherence will
be monitored through attendance at scheduled educational
sessions and continued engagement with the WhatsApp-based
intervention. Intervention fidelity will be supported by delivering
all educational sessions, messages, and video materials according
to the predefined content and schedule.

The study is structured according to the TTM to support stage-
based behavior change aimed at improving sleep habits in
patients with HF. Given the 24-week (six-month) intervention
period, the program focuses exclusively on the stages-of-
change component of the TTM, which comprises five stages:
precontemplation, contemplation, preparation, action, and
maintenance. Initially, eligible participants will attend a face-
to-face interview at the hospital. During this visit, baseline (T0)
data on primary and secondary outcomes will be collected, and
participants' stages of change will be assessed. Following this
assessment, all participants in the intervention group will receive
individualized, evidence-based patient education tailored
to their characteristics and needs. Educational content will
address sleep hygiene recommendations, adjustments to daily
routines, and strategies to support behavior change (Table 1).2'
24 Participants who reach the preparation stage will be enrolled
in the WhatsApp-based telehealth intervention. During the
intervention, periodic messages and video content designed to
promote sleep hygiene and improve sleep quality will be delivered
progressively via WhatsApp to support participants’ progression
through the action and maintenance stages (Supplementary
Material 1).62"2* The intervention process will be guided by a
predefined decision tree (Figure 2).

Control group participants will receive routine outpatient care
without behavioral or technology-based interventions. Primary
and secondary outcomes will be assessed at predefined time
points. After the intervention is completed (month 6), control
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INITIAL FACE-TO-FACE MEETING (10 min)
The stage of the individual’s Transtheoretical Model (TTM)
is determined. Then, the following questions are used
in sequence:

An individual is selected
according to the criteria

Do you think that you should
make a change to improve
your sleep pattern soon
or take a step toward change?

Do you think that your
sleep pattern affects
your health?

Do you think that improving
your sleep quality can contribute
to your health?

Precontemplation stage
(Not considering change)

FACE-TO-FACE PATIENT EDUCATION (50-60 min)
(1 session, 1 week)

Education is provided to the patient

(for training topics, see Figure 2).

The individual’s TTM stage is determined again.
The i ions are used in 3

Do you think you should Do you think you can take
make a change to improve a step toward improving
your sleep pattern? your sleep pattern right now?
l No l No
The individual is asked ions for the ion stage”
and reassessed (questions are managed step by step, as in the previous stage).

No

The individual’s evaluation process is terminated.

Education is provided to the patient
(for training topics, see Figure 2). ‘Q

WHATSAPP-BASED MESSAGING (8 WEEKS) @
Periodic messages are sent to individuals
(for message contents, see Supplementary Material 1). ..
WHATSAPP-BASED MESSAGING (12 WEEKS)
Periodic messages with lower frequency are sent to individuals e
(for message contents, see Supplementary Material 1). A

TELE-HEALTH PATIENT EDUCATION (60 min) (3 sessions, 3 weeks) J

Figure 2. Decision tree for the intervention algorithm.

group participants will receive written educational materials on
sleep hygiene to ensure equitable access to this information.

Data Analysis

Data analysis will be performed using jamovi version 2.3.28 (The
jamovi project, Sydney, Australia). Statistical significance will be
set at p<0.05. Descriptive statistics (mean, standard deviation,
median, interquartile range, frequency, and percentage) will be
used to summarize the data. The normality of data distributions will
be assessed using skewness and kurtosis values within +1 and the
Shapiro-Wilk test. Appropriate parametric or nonparametric tests will
be applied according to the data distribution. For the primary outcome,
changes in subjective sleep quality over time (baseline, 3 months,
and 6 months) will be analyzed using repeated-measures analysis of
variance (ANOVA) for normally distributed data or the Friedman test
for nonnormally distributed data. Group-by-time interaction effects
will be evaluated using two-way ANOVA. Secondary outcomes,
including sleep hygiene and quality of life scores, will be analyzed
using similar approaches according to their distributions.

Ethical Considerations

The study will be conducted in accordance with the principles
of the Declaration of Helsinki. Ethical approval for this study
was obtained from the Bolu Abant Izzet Baysal University Non-
Interventional Clinical Research Ethics Committee (Approval
Number: 2024/322; Date: 19.11.2024). Informed consent will
be obtained from all participants.
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Table 1. Evidence-based educational content for sleep hygiene and behavior change?'-**

Teaching
Topic Title Purpose Learning Objectives and Learning Materials
Methods
At the end of this session, participants
will be able to:
1. Identify the stages of sleep.
) 2. Describe the recommended sleep
Session 1: Face-to-face . .
duration according to age.
3. Defi duced t lity.
e Fundamentals of the To inform patients about sleep © |n.e reduced (poor) sleep quality.
4. |dentify at least three health
sleep cycle stages and the normal sleep ) )
. ) . problems associated with reduced Lecture Computer
® Problems associated with  cycle and to raise awareness of ) , ,
sleep quality. Questions (PowerPoint

reduced sleep quality

e Heart failure and the
importance of sleep quality
e Factors that disrupt sleep
quality

the importance of sleep quality
in heart failure and the factors
that impair sleep quality.

5. Recognize sleep-related problems and answers
that may occur in patients with heart

failure.

6. Explain the importance of sleep

quality in patients with heart failure.

7. |dentify factors that impair sleep

quality.

8. Explain at least three factors that

negatively affect sleep quality.

presentation)

At the end of this session, participants
will be able to:

1. Identify the stages of sleep.

2. Describe the recommended sleep
duration according to age.

3. Define reduced (poor) sleep quality.
4. |dentify at least three health
problems resulting from reduced sleep
quality.

5. Recognize sleep-related problems
that may occur in patients with heart
failure.

6. Explain the importance of sleep
quality in patients with heart failure.
7. |dentify factors that impair sleep
quality.

8. Explain at least three factors that
negatively affect sleep quality.

Session 2: Telehealth
education delivered via
WhatsApp To provide patients with
information about sleep stages
and the normal sleep cycle

via telehealth and to increase
awareness of the importance
of sleep quality in heart failure
and the factors that impair
sleep quality.

® Basic principles of the
sleep cycle

e Consequences of poor
sleep quality

e Heart failure and the
importance of sleep quality
e Factors negatively
affecting sleep quality

Lecture
Questions
and answers

Computer
(PowerPoint
presentation)

At the end of this session, participants

ill be able to:
Session 3: Telehealth Wit be able to

education delivered via

WhatsApp 1. Explain the principles of good sleep

hygiene.
2. |dentify at least three daily lifestyle
modifications aimed at improving

To enhance awareness of sleep
quality and educate patients on

Lecture
good sleep hygiene practices

Questions

Computer

® Sleep hygiene practices (PowerPoint

and their impact on
disease management
(daily life modifications

and lifestyle and environmental
changes to improve sleep
health.

sleep hygiene.

3. State their intention to implement

and answers  presentation)

at least one daily lifestyle modification
to enhance sleep hygiene.

4. Discuss the impact of
environmental factors on sleep health.

and environmental
adjustments)
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Table 1. Continued?'-?*
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Teaching
Topic Title Purpose Learning Objectives and Learning Materials
Methods
At the end of this session, participants
will be able to:
Session 4: Telehealth 1. Learn deep breathing exercises.
education delivered via 2. State their intention to practice
WhatsApp To educate patients on deep deep breathing exercises reg.ularly.
. , 3. Demonstrate deep breathing
. breathing exercises and to L .
e Enhancing sleep , , exercises in practice.
) inform them about the impact . .
quality through dyspnea , o 4. Explain the effects of their Lecture Computer
) of heart failure-specific , . . .
management in heart prescribed medications on sleep Questions (PowerPoint

pharmacotherapy on sleep
quality, including medication
optimization strategies such as
dose adjustment and timing.

failure: instruction in
breathing exercises

e Optimization of
heart failure-specific
pharmacotherapy to
improve sleep quality

quality.

5. State their intention to collaborate
with their physician regarding dose
management to maintain or improve
sleep quality.

6. State their intention to collaborate

and answers  presentation)

with their physician regarding the
timing of medications to maintain or
improve sleep quality.

Discussion

Sleep disturbances are common in patients with HF and may
negatively affect daily functioning and quality of life. Addressing
these problems requires continuous support to promote healthy
sleep behaviors. The WhatSleeP-HF trial evaluates a nurse-led,
TTM-guided WhatsApp intervention to improve sleep quality,
sleep hygiene, and quality of life in patients with HF.

One of the important features of the proposed intervention
is its theoretical foundation. The TIM conceptualizes
behavioral change as a gradual process involving five stages:
precontemplation, contemplation, preparation, action, and
maintenance. Rather than assuming that all patients are
equally ready to change their behaviors, the model recognizes
individual differences in motivation and readiness for change.®
A previous study demonstrated improvements in the nutritional
status of patients with HF following a TTM-based intervention.™
Applying the TTM to sleep hygiene may therefore provide a
structured approach to assessing patients' readiness for change
and tailoring behavioral support accordingly. However, evidence
regarding its application specifically to sleep hygiene behaviors
in this population remains limited. Therefore, this study may
contribute to understanding the potential role of stage-based
behavioral interventions in improving sleep-related outcomes.
In the WhatSleeP-HF intervention, educational sessions are
intended to increase awareness and promote readiness for
change. Subsequent messages and video content are expected
to support the adoption and maintenance of healthier sleep
behaviors.

For patients with HF who may have difficulty attending frequent
face-to-face appointments due to physical limitations or
disease-related symptoms, digital communication can help

maintain contact with healthcare professionals and reinforce
self-care recommendations. Mobile messaging applications
enable accessible, continuous, and relatively low-cost
communication between healthcare professionals and patients.
The integration of WhatsApp into the intervention is therefore an
important aspect of this study. Previous studies have highlighted
the potential of WhatsApp-based educational and supportive
interventions to improve self-care-related outcomes in patients
with HF.'415> However, the WhatSleeP-HF intervention has the
potential to provide valuable insights by focusing specifically on
sleep health and incorporating a structured behavioral change
framework.

From a nursing practice perspective, the proposed intervention
may offer a feasible approach to integrating sleep health
promotion into HF management. Sleep disturbances are
frequently associated with reduced functioning and quality of
life in patients with HF.” Addressing modifiable sleep hygiene
behaviors through nurse-led education and continued support
may therefore complement existing self-care interventions. If
effective, the program could provide a practical framework for
delivering theory-based sleep education through commonly
available digital communication tools.

Limitations

This study has several limitations. First, the single-center design
and relatively small sample size may limit the generalizability
of the findings. In addition, the outcomes rely on self-reported
measures, which may be subject to reporting bias.

Conclusion

This study represents the first WhatsApp-based sleep intervention
for patients with HF grounded in behavioral theory, specifically the
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TTM. The expected outcomes include improvements in subjective
sleep quality, improved sleep hygiene behaviors, and better
quality of life. At the time of manuscript submission, participant
recruitment is ongoing. If effective, this nurse-led, theory-based
digital intervention may offer a scalable, low-cost approach that
can be integrated into routine nursing practice to support self-
management and improve sleep-related outcomes in patients
with HF. By using an accessible mobile platform, the intervention
has the potential to reduce the burden on health care systems by
minimizing the need for in-person follow-up while maintaining
continuity of care. Moreover, incorporating a behavior change
framework into nurse-led telehealth practice may enhance
patient engagement, promote long-term adherence to self-care
behaviors, and support sustainable HF management.
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