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Abstract: Background: Atrial fibrillation is the most common clinically significant cardiac arrhythmia,
and it might lead to heart failure, which prolongs the duration of hospitalization and consequently
increases the cost of treatment. Thus, diagnosing and treating atrial fibrillation should be the first
line of defense against further complications. This study aimed to determine the incidence rate of
postoperative atrial fibrillation and correlation with cardiac surgery on heart valves. A specific aim
was to determine the relationship between the prevalence of atrial fibrillation and socio-demographic
features. Methods: The study has a prospective cross-sectional design. The questionnaire was
anonymous, requesting socio-demographic information as inclusion criteria, and the data were
analyzed using descriptive statistics methods. Results: The sample was 201 patients. %2 test and t-test
were performed where we found that the frequency of atrial fibrillation was higher in the groups
that have had valve surgery compared to other cardiac surgeries (x> = 7.695, ss = 2, p = 0.021). Atrial
fibrillation increased with the age of the patients, but the prevalence of atrial fibrillation was not
correlated with body weight. Conclusion: The results of this this study show that atrial fibrillation
was higher in the participants who had valve surgery compared to other cardiac surgeries. There was
also an increase in atrial fibrillation in the older participants. The results of this study can help to
improve nursing practice and the quality of care for cardiac surgery patients with regard to daily
activities, or planning nursing care due to the patient’s condition.
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1. Introduction

Atrial fibrillation (AF) is the most common clinically significant cardiac arrhythmia.
It is thought that, by 2060, 17.9 million people in Europe will suffer from AF [1]. Itis a
major cause of morbidity, mortality, and prolonged healthcare in cardiac surgery patients.
The onset of AF is influenced by numerous factors such as age, race, and gender; the
prevalence of AF generally increases with age. Conditions such as heart valve disease,
diabetes mellitus, arterial hypertension, obesity [2], sleep apnea, and inflammation [3] are
risk factors for the occurrence of AF. Although uncommon, rheumatic arterial heart disease
is significantly associated with the development of AF [4]. It is assumed that the prevalence
of AF after cardiac surgery ranges from 15% to 40% in coronary revascularization surgical
procedures; from 37% to 60% in valvular surgery interventions; and more than 60% in

Med. Sci. 2023, 11, 22. https:/ /doi.org/10.3390 /medscil1010022

https:/ /www.mdpi.com/journal /medsci


https://doi.org/10.3390/medsci11010022
https://doi.org/10.3390/medsci11010022
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/medsci
https://www.mdpi.com
https://orcid.org/0000-0002-6531-7442
https://orcid.org/0000-0001-8377-4893
https://orcid.org/0000-0002-9528-6464
https://doi.org/10.3390/medsci11010022
https://www.mdpi.com/journal/medsci
https://www.mdpi.com/article/10.3390/medsci11010022?type=check_update&version=1

Med. Sci. 2023, 11, 22

20f12

combined interventions [5]. Of all cases of AF after surgery, 90% of them occur within the
first four days of the postoperative period [6,7].

Once a diagnosis of atrial fibrillation is confirmed, nurses together with doctors have an
important role in explaining the condition to the patients in a way they can understand [8,9].
When assessing the patient’s condition, nurses collect data on the existence of palpitations,
chest pain, shortness of breath, and dizziness [10]. Nurses had to assess other risk factors
for developing AF such as excessive alcohol consumption, obesity, smoking, drug abuse,
hyperlipidemia, previous rheumatic heart disease, and a history of valvular heart disease
or ischemic heart disease [10-15].

Furthermore, identifying patients at high risk of developing of AF may allow for
the modification of risk factors to reduce the postoperative atrial fibrillation (POAF)
burden [16-18]. Nurses, as independent professionals, work together with other members
of the healthcare team to meet a wide range of patient needs [19]. Since nurses are the first
to be in contact with the patient, they must know the pathophysiology and symptoms of
AF [20]. The early recognition of symptoms and a timely response to the occurrence of AF
significantly reduces the possible complications of AF and increases patients” qualities of
life [21-24].

The main goals in the treatment of AF are to maintain adequate cardiac volume and
tissue perfusion, and to prevent thromboembolism. The recognition of irregular rhythm
and P-wave deficiency initiates the treatment of AF. Appropriate interventions such as
measuring vital signs, properly positioning the patient in a semi-recumbent position,
and the administration of oxygen can significantly reduce the risk of heart failure. The
appropriate use of oral anticoagulation is an established pillar of AF management to reduce
stroke risk [22]. With proper information about the occurrence of AF in the postoperative
period, nurses can obtain valuable information and prepare specific plans for nursing care.
An individual approach for specific group of patients may improve nursing care.

The aim of this study was to show the association of the prevalence of post-operative
atrial fibrillation with variables of gender, type of surgery, age, and body weight. A specific
aim was to determine the relationship between the prevalence of atrial fibrillation and
socio-demographic features. There are many other studies involving POAF in cardiac
surgery, but there is no adequate research in Croatia. We believe that our study’s findings
will produce a scientific contribution to nursing research and improve nursing practice and
the quality of nursing care for patients [23]. This research will bring new knowledge to
evidence-based nursing in Croatia, and for nursing in general [24].

2. Materials and Methods
2.1. Study Design

The research study “Prevalence of Postoperative Atrial Fibrillation and Impact to
Nurses Practice—A Cross Sectional Study” was a prospective cross-sectional study con-
ducted on all consecutive patients of the Department of Cardiac Surgery in the University
Hospital Centre Zagreb May—-September 2021.

2.2. Ethics and Approval

Prior to conducting the study, on 12 May 2021, the principal investigator sought
the approval of the Ethics Committee of the University Hospital Centre Zagreb (Class:
8.1-21/112-2; Number: 02/21JG). The ethical principles and the principles of the Declaration
of Helsinki were respected during the study [24]. The personal data, names, and surnames
of the respondents were not used in the research. The data collected from the respondents
were used only for the purposes of this research, and were stored in such a way that they
were available only to the co-authors of this research.

2.3. Participants

All the cardiac surgery patients in the observed period of five months were included
in the study. The inclusion criteria were signed, informed consent by patients who are
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18 years and older; inability or refusal to provide informed consent meant that the patient
was excluded. The data on the occurrence of atrial fibrillation was collected for the analysis
and confirmation of the correlation in all patients who underwent cardiac surgery at the
Department for Cardiac Surgery in University Hospital Centre Zagreb.

2.4. Sociodemographic Features

The study instrument was a data form in which the principal investigator collected in-
formation about the patients from a medical chart and nursing documentation. The sociode-
mographic features and clinical data were collected by the investigators of
this study.

The follow-up form included demographic data such as age, gender, and education
level. Health-related information included the patient’s weight, height, and type of oper-
ation; the existence of pre- and postoperative AF; in the case of existing POAF, whether
it had been treated and in what way, and whether it had been converted; and, finally, the
existence of other diseases.

2.5. Statistics

The collected data were entered into a Microsoft Excel file and analyzed using descrip-
tive statistical methods (x? test and t-test); the significance level was p < 0.05. For nominal
(categorized) variables, the number and percentage of respondents in the corresponding
categories were shown, and the statistical significance of the differences was calculated
using the x? test. The SPSS program IBM SPSS Statistics for Windows, Version 25.0 was
used for data analysis [25].

3. Results
3.1. Sociodemographic Features

A total of 201 participants were included in this study. The data about the patients
were collected from medical chart and nursing documentation. The socio-demographic
data were age, gender, and education level, and the health data included body weight,
height, and type of operation. The mean age of the participants was 75 £ 5 (35.3%) years,
and 69.8% of the participants were men. Table 1 describes the baseline characteristics.

Table 1 represents the sociodemographic features of the participants included in this
study and the type of cardiac surgery they underwent.

3.2. Patient Data

Table 2 presents the data on the prevalence of preoperative and postoperative atrial
fibrillation.

Table 2 represents the data regarding the prevalence of AF in patients included in this
study and the treatment in the case of its existence.

Table 1. Sociodemographic features of study participants.

N (%)
18-39 10 (4.9%)
40-49 16 (7.9%)
50-59 32 (15.9%)
Age
60-69 62 (30.8%)
70-79 71 (35.3%)
80-89 10 (4.9%)
Male 140 (69.7%)
Gender

Female 61 (30.3%)
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Table 1. Cont.

N (%)
Secondary.school 116 (62.0%)
education

Education level College education 14 (7.4%)
University degree 33 (17.5%)
Primary school 23 (12.7%)

<50 1 (:5%)

51-60 8 (4.0%)
61-70 26 (12.9%)
Weight/kg 71-80 46 (22.8%)
81-90 56 (27.8%)
91-100 32 (15.9%)
>100 32 (15.9%)

<150 5 (2.5%)

151-160 18 (9.0%)
161-170 62 (30.8%)
Height/cm 171-180 69 (34.3%)
181-190 42 (20.8%)

191-200 4 (2.0%)

>200 1 (.5%)
Valve operation 69 (34.3%)
Type of operation Other cardiac surgery 100 (49.7%)
Valve operation and 30 (15.9%)

other cardiac surgery

The research included data on the existence of diseases such as arterial hypertension
in 153 patients (76.2%), coronary heart disease in 95 patients (47.5%), and rheumatic heart
disease in 3 patients (1.3%), and all the other conditions that were present in the participants;
97% (195) of the participants had other diseases. Table 3 the represents prevalence of
other diseases.

Table 2. Prevalence of atrial fibrillation.

N (%)
Preoperative AF Yes 35 (17.4%)
No 166 (82.6%)
Postoperative AF Yes 94 (46.8%)
No 107 (53.2%)
Y 90 94.7%
Was the AF treated? s ( %)
No 5 (5.3%)
Y . 00
Was the AF converted? €s 85 (89.5%)
No 10 (10.5%)
Spontaneously 6 (6.3%)
How was the AF converted? Medical treatment 79 (83.2%)

It did not convert 10 (10.5%)
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Table 3. Prevalence of other diseases besides arterial hypertension, coronary heart disease, and
rheumatic heart disease.

Disease N (%)
Hyperlipidemia 94 (46.7%)
Diabetes mellitus 63 (31.3%)
Aortic valve stenosis 40 (19.4%)
Nicotinism 19 (9.4%)
Asthma 10 (4.9%)
Mitral valve insufficiency 9 (4.4%)
Ishemic cardiomyopathy 8 (3.9%)
Endocarditis 6 (2.9%)

Table 4 represents the data regarding the prevalence of postoperative AF in patients
by gender.

Table 4. Prevalence of postoperative AF by gender of participants.

Gender
Male Female
N (%) N (%)
Yes 68 (48.2) 26 (43.3)
Postoperative AF
No 73 (51.8) 34 (56.7)

The x? test did not find any statistically significant differences between male and
female patients in the prevalence of postoperative AF (x> = 0.405, ss = 1, Fisher’s exact
p = 0.541).

Table 5 represents the data regarding the prevalence of postoperative AF in patients
by the type of cardiac surgery.

Table 5. Prevalence of postoperative AF by type of operation.

Operation Type
. . Heart Valve Operation and
Heart Valve Operation Other Cardiac Surgery Other Cardiac Surgery
N (%) N (%) N (%)
Yes 39 (57.4) 37 (37.0) 18 (54.5)
Postoperative AF
No 29 (42.6) 63 (63.0) 15 (45.5)

The x? test showed that the prevalence of postoperative AF differs according to the
type of surgery; the frequency of AF was higher in the groups that had had valve surgery
compared to other cardiac surgeries (x> = 7.695, ss = 2, p = 0.021).

Figure 1 represents the prevalence of POAF by age, whereas most participants between
70 and 79 years of age have had POAF, and most participants aged from 80 to 89 years of
age did not develop POAF.

The point—Dbiserial correlation coefficient showed that the association of age with the
prevalence of AF is low (r = 0.22, p < 0.001), which means that there is a greater likelihood
of AF in older age groups (an increase in AF with the age of patients).

Figure 2 represents prevalence of postoperative AF by body weight, whereas most
participants between 81 and 90 kg had AF. They are followed by 26 participants who
weighed between 71 and 80 kg but did not develop AF.



Med. Sci. 2023, 11,22 6of 12

Number of respodents

45

40

35

30

25

20

15

10

m POAF no

B POAF yes

1=

18-39 40-49 50-59 60— 69 70-79 80-289
Age

Figure 1. Prevalence of postoperative AF by age.
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Figure 2. Prevalence of AF by body weight.

The point—biserial correlation coefficient did not show the correlation of body weight
with the AF prevalence (r = —0.08, p = 0.292).

4. Discussion

This study aimed to determine the incidence rate of postoperative atrial fibrillation
and its correlation with cardiac surgery on heart valves in nursing practice. We also aimed
to show the association of the prevalence of postoperative atrial fibrillation with variables
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of gender, age, and body weight. The results of this study showed that the prevalence
of postoperative AF differs according to the type of surgery; the frequency of AF was
higher in groups that previously had valve surgery compared to other cardiac surgeries
(x?=7.695,s5=2, p =0.021). It is also confirmed that there is an increase in AF with the age
of patients. However, there is no correlation of body weight with the AF prevalence.

The prevention of AF should begin at the earliest possible age, considering that the
prevalence of AF is known to increase with advancing age. The prevention of AF should be
crucial at the primary and secondary levels in cardiovascular disease, but primordial and
primary prevention are fundamental in young adults [26].

A study conducted in France showed that AF is more common in women and has
a greater risk factor for cardiovascular diseases and death in women than in men [27].
However, the risk of developing cardiovascular disease increases with age in both genders.
The increased risk of AF with old age appears to be greater in men, although not all studies
have presented sex differences. However, although older men may be at a greater risk of
developing AF, it is associated with worse outcomes in women, including stroke [28,29].
Our research included 69.8% men and 30.2% women (Table 1).

Gleason et al. conducted a study examining the association of sex, age, and education
level with patient-reported outcomes (AF-related quality of life, symptom severity, and
emotional and functional status). The results of this study showed that women, younger
adults, and individuals with lower levels of education reported comparatively poorer out-
comes [30]. On the other hand, our results in Table 1 showed that many of the respondents
in our study had high school education (62.0%), while the smallest number of respondents
had university education (7.5%).

A study conducted by Andersen et al. showed that body size is a very important
indicator of the risk of developing AF. Greater height and weight are strongly associated
with a higher risk of atrial fibrillation. The mechanisms remain unknown but may involve
an increased atrial volume load with larger body size [31]. The average weight of our
respondents was 81-90 kg (27.7%), while the average height was 171-180 cm (34.2%),
which can be seen in Table 1. We did not find a correlation between the body weight and
AF prevalence.

According to the research of Baeza-Herreras et al., the prevalence of AF after cardiac
surgery ranges from 15 to 40% in coronary revascularization surgical procedures and from
37 to 60% in valvular surgery interventions, and it is higher than 60% in the combined
interventions [6]. It occurs in 24% of the patients undergoing a heart transplant. In this
study, we particularly focused on the occurrence of AF after valve surgery, which was
received by 69 subjects (34.2%) (Table 1).

A literature search found that the prevalence of POAF is 20-40% [32], but, in our study,
as many as 46.8% of the respondents developed AF in the postoperative period, as is shown
in Table 2.

Recent research suggests that the decision to treat AF is made by the physician in
consultation with the patient, and it is primarily based on managing the patient’s symptoms
and preferences. It has been reported in the literature that there are gender differences in
these management strategies, i.e., which treatment is recommended and the response to
therapy [33-36]. However, in 94.7% of our subjects AF was treated when it occurred after
surgery. In 5.3% of the subjects, it was not treated because they had permanent AF that did
not respond to drug treatment even before the surgery. In Table 2, we can see that most AF
arising in the early postoperative period was converted to a sinus rhythm (89.5%). This
was most often achieved with the use of drugs (83.2%).

The prevalence of arterial hypertension can be up to 80% in individuals older than
65 years, and 26% in adults younger than 45 years old. Hypertension leads to cardiovascular
complications, including coronary heart disease, and heart failure that consequently leads
to atrial fibrillation and mortality [26,37-39].

Lee et al. investigated the relationship between the arterial hypertension burden and
the development of incident AF. The results of their study showed that subjects with arterial
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hypertension burdens were associated with an increased risk of 8-27% for incident AF [40].
In our study, 76.2% of the subjects had arterial hypertension.

A strong correlation between AF and coronary heart disease has been reported [41]. In
a study conducted by Ferreira et al., 241 patients (4.8%) developed AF during the follow-up.
Older age, LVEF > 35%, a history of PCI and CABG, white race, a SBP < 110, and a higher
BMI were independently associated with the risk of new onset AF [42]. Coronary heart
disease was present in 47.5% of the participants in our study.

In recent decades, there has been increasing interest in the association of AF with
rheumatic heart disease. Recent studies have found that there is an association between
rheumatic heart disease and high rates of disability and premature death across African
and Asian countries [43]. Older age and the presence of mitral valve disease (special
stenosis) are significantly associated with the development of atrial fibrillation [42]; 40-75%
of individuals with mitral stenosis have AF [12]. Rheumatic heart disease is not a common
disease, and only 1.3% of our participants had it.

Almost all our subjects, 97% of them, had other diseases. Hyperlipidemia was as
common as coronary heart disease, being present in 48% of our subjects. Hyperlipidemia is
in itself a risk factor for the development of heart disease. The next most common disease
was diabetes mellitus, which was present in 32% of our subjects. The pathophysiology
of diabetic-related AF is not fully understood, but it is related to structural, electrical,
electromechanical, and autonomic remodeling [44]. AF is very common in patients with
severe aortic stenosis [45]; aortic valve stenosis was present in 20% of our subjects.

We aimed to show the difference in the incidence of AF in women and men. The
results showed that there was no statistically significant difference in the incidence of
POAF in women and men (Table 4). Numerous previous studies have indicated that there
are significant gender differences in the epidemiology, pathophysiology, and therapeutic
outcome of AF, which provided us with strong reasons for further research. A literature
review showed that, in general, AF is more prevalent in men than in women in age-matched
observations [46—48].

Our next goal was to determine which surgeries most commonly caused AF; the results
listed in Table 5 showed that the incidence of AF was higher in the group of subjects who
had heart valve surgery than in the groups who had other cardiac surgeries or a combination
of heart valve surgery and other cardiac surgeries. A study entitled “Evaluation of the
incidence of new atrial fibrillation after aortic valve replacement”, conducted over a period
of three years, showed that fibrillation occurs in about 50% of the patients hospitalized for
transcatheter aortic valve implantation and aortic valve replacement. Hospitalizations due
to newly developed atrial fibrillation are associated with increased in-hospital mortality [14].
Another study demonstrated that there are predictors that indicate whether new-onset AF
is likely to occur after surgery. In a study involving 2261 subjects who underwent mitral
valve surgery over a 10-year period, the prevalence of AF occurring more than 90 days after
surgery in patients who did not have AF prior to surgery was examined. AF was found to
occur in 14% of the subjects after 5 years and in 23% of subjects after 10 years. The patients
who had degenerative mitral regurgitation were less likely to develop AF. Multivariable
factors for the development of AF are tricuspid valve surgery, aortic valve surgery, and
older age. New-onset AF did not affect overall survival [49].

Another aim of our research was to show the association of POAF with patient age. The
results shown in Figure 1 show that the prevalence of POAF increases with advancing age.
In AF, many factors work over the years. For example, a chronic subclinical inflammatory
response, defined as continuous weak activation of the systemic immune response, is
characterized by the biological aging of organ systems. Both age and AF are associated
with elevated concentrations of reactive oxygen species. Furthermore, inflammation is
associated with endothelial dysfunction and collagen catabolism, resulting in an increase
in TGF-£1 (transforming growth factor) activity [11].

Despite the fact that numerous recent studies have shown that there is a strong link
between the development of AF and obesity, our results did not show that there was
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correlation between body weight and AF prevalence (Figure 2). The research conducted by
the Framingham Heart Study states that each unit of increase in body mass index (BMI) is
associated with an increase in the risk of AF by 4-5%, independent of other comorbidities
such as acute myocardial infection, diabetes, and other conditions [50].

Despite the significant impact of atrial fibrillation on health care and on the population,
it has been generally considered a benign disorder in clinical practice and is often not seen as
being as important as ventricular arrhythmias in clinical care nor in health care research [51].
By conducting this study, we wanted to emphasize the importance of the incidence of AF in
patients and, accordingly, the impact on nursing practice during AF management. Nurses
are integral to the care of patients with AF. It is essential for nurses to stay informed of
current guidelines and new evidence so that the assessment, management, and education
of the AF patients and their families can be optimized [52]. This study impacted nurses’
knowledge of atrial fibrillation and anticoagulation, and influenced their uptake and use
of AF risk scales assessment tools in clinical practice. Future research should focus on
whether a similar intervention might improve patient-centered outcomes such as patients’
knowledge of their condition and therapies, medication adherence, time in the therapeutic
range, and quality of life.

Many different studies suggested that nursing staffing practice in the postoperative
period (adequate staffing level, adequate skills, and educational level) are connected
with lower rates of surgical mortality and lower numbers of adverse events [53]. With
the better assessment of potential complications, we can assure there is adequate nurses
staffing to better monitor patients [53]. The estimation of staffing practice with POAF
occurrence is important to help hospital managers determine the number and educational
degree of nurses needed for the patient after cardiac surgery procedure with the aim to
reduce postoperative complications [53,54]. Postoperative cardiac events are frequent
complications of surgery, and their occurrence could be associated with suboptimal nurse
staffing practices, but the existing evidence remains scattered [55]. Higher nurse staffing
levels, higher registered nurse education (baccalaureate degree level), and more supportive
work environments provide better patient safety [55]. The existing evidence regarding
postoperative cardiac events is limited, which warrants further investigation. These facts
also provide scientific potential for future research associated with nursing degrees and
adverse events.

5. Study Limitations

The biggest obstacle to this study was the ongoing SARS-CoV-2 pandemic that limited
the number of hospitalized patients and their participation in this study. Additionally, this
resulted in a reduced number of cardiac operations. Furthermore, there are not enough
studies conducted in Croatia and worldwide regarding AF during the postoperative period
of cardiac patients. Our study did not include children or infants. On the other hand,
the patient data in this study are from 2021 and the sample size is small, suggesting that
repeating the study with larger sample would be productive.

6. Conclusions

This research paper summarizes the development of AF in the postoperative period of
patients who had valve operations at the Department for Cardiac Surgery in the University
Hospital Centre Zagreb. Our results showed that there was no correlation between body
weight and AF prevalence but found that the frequency of AF was higher in the groups that
had valve surgery compared to other cardiac surgeries. The results of this study can help
to improve nursing practice and the quality of care for cardiac surgery patients with regard
to daily activities for patients or planning nursing care due to the patient’s condition. The
data regarding POFA can impact nursing staffing and assure the safety of care.



Med. Sci. 2023, 11, 22 10 of 12

Author Contributions: Conceptualization, A.B., K.C., AF, RH,, SK, AL. and WM.-D.; method-
ology, A.B.,, K.C, AF, RH, SK, AL. and WM.-D,; software, AB., KC., AF, RH, SK, AL
and W.M.-D.; validation, A.B., K.C., A.F, R H., SK,, A.L.and WM.-D,; formal analysis, A.B., K.C.,
AF,RH, SK., AL. and WM.-D.; investigation, A.B.,, K.C., AF, RH., SK, AL. and WM.-D;
resources, A.B.,, K.C.,, A.F, RH,, SK,, A.L. and WM.-D.; data curation, A.B.,, K.C.,, A.F, RH,, SK,
A.L. and WM.-D.; writing—original draft preparation, A.B.,, K.C., AF,RH., SK, AL . and WM.-D.;
writing—review and editing, A.B.,, K.C., A.F, RH,, SK, AL. and WM.-D.; visualization, A.B.,
K.C,AF,RH,SK, AL and WM.-D.; supervision, A.B., K.C.,, AF,RH,SK, AL. and WM.-D.;
project administration, A.B., K.C., A.F, RH.,, SK., AL. and WM.-D.; funding acquisition, A.B., K.C,,
AF,RH,SK, AL. and WM.-D. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the In Ethics Committee of University Hospital Centre Zagreb (Class:
8.1-21/112-2; Number: 02/21]JG).

Informed Consent Statement: Informed consent was obtained from all the subjects involved in
the study. The inclusion criteria were signed informed consent by patients who are 18 years and
older; inability or refusal to provide informed consent meant that the patient was excluded. Written
informed consent has been obtained from the patients to publish this paper.

Data Availability Statement: Not applicable.

Acknowledgments: We would like to thank the study participants and we are grateful to the Croatian
Nurses Society of Anaesthesia, Reanimation, Intensive Care and Transfusion (CNSARICT).

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References

1.  Lippi, G.; Sanchis-Gomar, E.; Cervellin, G. Global epidemiology of atrial fibrillation: An increasing epidemic and public health
challenge. Int. J. Stroke 2020, 16, 217-221. [CrossRef] [PubMed]

2. Borschel, C.S.; Schnabel, R.B. The imminent epidemic of atrial fibrillation and its concomitant diseases—Myocardial infarction
and heart failure—A cause for concern. Int. J. Cardiol. 2019, 287, 162-173. [CrossRef] [PubMed]

3. Lau, D.H.; Nattel, S.; Kalman, J.M.; Sanders, P. Modifiable risk factors and atrial fibrillation. Circulation 2017, 136, 583-596.
[CrossRef] [PubMed]

4.  Karthikeyan, G.; Ziihlke, L.; Engel, M.; Rangarajan, S.; Yusuf, S.; Teo, K.; Mayosi, B.M. Rationale and design of a Global Rheumatic
Heart Disease Registry: The REMEDY study. Am. Heart J. 2012, 163, 535-540. [CrossRef]

5. Mou, L,; Norby, E; Chen, L.; O'Neal, W.; Lewis, T; Loehr, L.; Soliman, E.Z.; Alonso, A. Lifetime Risk of Atrial Fibrillation by Race
and Socioeconomic Status. Circ. Arrhythm. Electrophysiol. 2018, 11, €006350. [CrossRef]

6. Baeza-Herrera, L.; Rojas-Velasco, G.; Marquez-Murillo, M.; Portillo-Romero, A.; Medina-Paz, L.; Alvarez-Alvarez, R.; Ramos-
Enriquez, A; Baranda-Tovar, EM. Atrial fibrillation in cardiac surgery. Arch. Cardiol. Mex. 2020, 89, 319-329. [CrossRef]

7.  Brieger, D.; Amerena, J.; Attia, J.; Bajorek, B.; Chan, K.H.; Connell, C.; Freedman, B.; Ferguson, C.; Hall, T.; Haqqani, H.; et al.
National Heart Foundation of Australia and the Cardiac Society of Australia and New Zealand: Australian Clinical Guidelines
for the Diagnosis and Management of Atrial Fibrillation. Heart Lung Circ. 2018, 27, 1209-1266. [CrossRef] [PubMed]

8. Perez, M.; Mahaffey, K.; Hedlin, H.; Rumsfeld, ].; Garcia, A.; Ferris, T.; Balasubramanian, V.; Russo, A.M.; Rajmane, A.; Cheung,
L.; et al. Large-Scale Assessment of a Smartwatch to Identify Atrial Fibrillation. N. Engl. . Med. 2019, 381, 1909-1917. [CrossRef]
[PubMed]

9.  Elliott, K. Diagnosis and management of patients with atrial fibrillation. Nurs. Stand. 2018, 33, 43—49. [CrossRef]

10. Staerk, L.; Sherer, J.; Ko, D.; Benjamin, E.; Helm, R. Atrial Fibrillation. Circ. Res. 2017, 120, 1501-1517. [CrossRef] [PubMed]

11.  Shen, M.; Arora, R ; Jalife, ]. Atrial Myopathy. JACC 2019, 4, 640-654. [CrossRef] [PubMed]

12.  Watkins, D.A.; Beaton, A.Z.; Carapetis, ].; Karthikeyan, G.; Mayosi, B.M.; Wyber, R.; Yacoub, M.H.; Ziihlke, L.J. Rheumatic Heart
Disease Worldwide. JACC 2018, 72, 1397-1416. [CrossRef]

13. Filardo, G.; Damiano, R.J.; Ailawadi, G.; Thourani, V.H.; Pollock, B.D.; Sass, D.M.; Phan, TK.; Nguyen, H.; da Graca, B.
Epidemiology of new-onset atrial fibrillation following coronary artery bypass graft surgery. Heart 2018, 104, 985-992. [CrossRef]
[PubMed]

14. Kalra, R.; Patel, N.; Doshi, R.; Arora, G.; Arora, P. Evaluation of the Incidence of New-Onset Atrial Fibrillation After Aortic Valve

Replacement. JAMA Int. Med. 2019, 179, E1-E9. [CrossRef]


http://doi.org/10.1177/1747493019897870
http://www.ncbi.nlm.nih.gov/pubmed/31955707
http://doi.org/10.1016/j.ijcard.2018.11.123
http://www.ncbi.nlm.nih.gov/pubmed/30528622
http://doi.org/10.1161/CIRCULATIONAHA.116.023163
http://www.ncbi.nlm.nih.gov/pubmed/28784826
http://doi.org/10.1016/j.ahj.2012.01.003
http://doi.org/10.1161/CIRCEP.118.006350
http://doi.org/10.24875/ACME.M20000068
http://doi.org/10.1016/j.hlc.2018.06.1043
http://www.ncbi.nlm.nih.gov/pubmed/30077228
http://doi.org/10.1056/NEJMoa1901183
http://www.ncbi.nlm.nih.gov/pubmed/31722151
http://doi.org/10.7748/ns.2018.e11077
http://doi.org/10.1161/CIRCRESAHA.117.309732
http://www.ncbi.nlm.nih.gov/pubmed/28450367
http://doi.org/10.1016/j.jacbts.2019.05.005
http://www.ncbi.nlm.nih.gov/pubmed/31768479
http://doi.org/10.1016/j.jacc.2018.06.063
http://doi.org/10.1136/heartjnl-2017-312150
http://www.ncbi.nlm.nih.gov/pubmed/29326112
http://doi.org/10.1001/jamainternmed.2019.0205

Med. Sci. 2023, 11, 22 11 0f12

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.
35.

36.

37.

38.

39.

40.

41.

Waldron, N.H.; Cooter, M.; Piccini, ].P.; Anstrom, K.J.; Klinger, R.Y.; Kertai, M.D.; Podgoreanu, M.V.; Stafford-Smith, M.; Newman,
M.E.; Mathew, J.P. Predictive ability of perioperative atrial fibrillation risk indices in cardiac surgery patients: A retrospective
cohort study. Can. |. Anaesth. 2018, 65, 786-796. [CrossRef]

Kashani, R.G.; Sareh, S.; Genovese, B.; Hershey, C.; Rezentes, C.; Shemin, R.; Buch, E.; Benharash, P. Predicting postoperative
atrial fibrillation using CHA2DS2-VASc scores. ]. SurReas. 2015, 198, 267-272. [CrossRef]

Jia, X.; Levine, G.N.; Birnbaum, Y. The CHA2DS2-VASc Score: Not as simple as it seems. Int. ]. Cardiol. 2018, 257, 92-96. [CrossRef]
[PubMed]

Kolek, M.].; Muehlschlegel, ].D.; Bush, W.S.; Parvez, B.; Murray, K.T.; Stein, C.M.; Shoemaker, M.B.; Blair, M.A.; Kor, K.C.; Roden,
D.M,; et al. Genetic and clinical risk prediction model for postoperative atrial fibrillation. Circ. Arrhythm. Electrophysiol. 2015, 8,
25-31. [CrossRef] [PubMed]

Friganovi¢, A.; Rezi¢, S.; Kurtovi¢, B.; Vidmani¢, S.; Zelenikova, R.; Rotim, C.; Konjevoda, V.; ReZek, B.; Piskor, S. Nurses
perception of implicit nursing care rationing in Croatia: A cross-sectional multicentre study. J. Nurs. Manag. 2020, 28, 2230-2239.
[CrossRef]

Woldendorp, K,; Farag, J.; Khadra, S.; Black, D.; Robinson, B.; Bannon, P. Postoperative atrial fibrillation after cardiac surgery: A
meta-analysis. Ann. Thorac. Surg. 2021, 112, 2084-2093. [CrossRef]

Cameron, M.].; Tran, D.T.T.; Abboud, J.; Newton, E.K.; Rashidian, H.; Dupuis, J.Y. Prospective External Validation of Three
Preoperative Risk Scores for Prediction of New Onset Atrial Fibrillation after Cardiac Surgery. Anesth. Analg. 2018, 126, 33-38.
[CrossRef] [PubMed]

Gallagher, C.; Orchard, J.; Nyfort-Hansen, K.; Sanders, P.; Neubeck, L.; Hendriks, ].M. Nurse-led Atrial Fibrillation Management:
The NEAT Study: A Randomized Controlled Trial. J. Cardiovasc. Nurs. 2020, 35, 456-467. [CrossRef] [PubMed]

Chung, M.L. Caregiving in Heart Failure. J. Cardiovasc. Nurs. 2020, 35, 229-230. [CrossRef]

The World Medical Association (WMA) Declaration of Helsinki—Ethical Principles for Medical Research Involving Human
Subjects. Wma.net. Available online: https://www.wma.net/policies-post/ wma-declaration-of-helsinki-ethical-principles-for-
medical-research-involving-human-subjects (accessed on 3 February 2022.).

IBM Corp. IBM SPSS Statistics for Windows; IBM Corp: Armonk, NY, USA, 2017; Version 25.0.

Kornej, J.; Borschel, C.; Benjamin, E.; Schnabel, R. Epidemiology of Atrial Fibrillation in the 21st Century. Circ. Res. 2020, 127,
4-20. [CrossRef] [PubMed]

Bisson, A.; Bodin, A.; Clementy, N.; Babuty, D.; Lip, G.Y.H.; Fauchier, L. Prediction of Incident Atrial Fibrillation According to
Gender in Patients With Ischemic Stroke From a Nationwide Cohort. Am. J. Cardiol. 2018, 121, 437-444. [CrossRef]

Yoshida, K.; Obokata, M.; Kurosawa, K.; Sorimachi, H.; Kurabayashi, M.; Negishi, K. Effect of sex differences on the association
between stroke risk and left atrial anatomy or mechanics in patients with atrial fibrillation. Circ. Cardiovasc. Imaging. 2016,
9, €004999. [CrossRef]

Kane, A.E.; Howlett, S.E. Differences in Cardiovascular Aging in Men and Women. Adv. Exp. Med. Biol. 2018, 1065, 389—411.
Gleason, K.T.; Himmelfarb, C.D.; Ford, D.E.; Lehmann, H.; Samuel, L.; Han, H.R,; Jain, S.K.; Naccarelli, G.V.; Aggarwal, V.;
Nazarian, S. Association of sex, age and education level with patient reported outcomes in atrial fibrillation. BMC Cardiovasc.
Disord. 2019, 19, 85. [CrossRef]

Andersen, K.; Rasmussen, F.; Neovius, M.; Tynelius, P.; Sundstrom, J. Body size and risk of atrial fibrillation: A cohort study of 1.1
million young men. J. Intern. Med. 2018, 283, 346-355. [CrossRef]

Alexander, J.H. Preventing Atrial Fibrillation After Cardiac Surgery: What Matters Most. JACC 2021, 77, 68-70. [CrossRef]

Lin, M.H.; Kamel, H.; Singer, D.E.; Wu, Y.; Lee, M.; Ovbiagele, B. Perioperative/postoperative atrial fibrillation and risk of
subsequent stroke and/or mortality—A meta-analysis. Stroke 2019, 50, 1364-1371. [CrossRef] [PubMed]

Gutierrez, C.; Blanchard, D.G. Diagnosis and Treatment of Atrial Fibrillation. Am. Fam. Physician 2016, 94, 442-452. [PubMed]
Marrouche, N.F,; Brachmann, J.; Andresen, D.; Siebels, ].; Boersma, L.; Jordaens, L.; Merkely, B.; Pokushalov, E.; Sanders, P.; Proff,
J.; et al. Catheter ablation for atrial fibrillation with heart failure. N. Engl. J. Med. 2018, 378, 417-427. [CrossRef]

Prabhu, S.; Taylor, A.J.; Costello, B.T.; Kaye, D.M.; McLellan, A.].; Voskoboinik, A.; Sugumar, H.; Lockwood, S.M.; Stokes, B.M.;
Pathik, B.; et al. Catheter ablation versus medical rate control in atrial fibrillation and systolic dysfunction: The CAMERA-MRI
study. JACC 2017, 70, 1949-1961. [CrossRef]

DeWald, T.; Granger, B.; Bowers, M. Making Sense of Hypertension Guidelines. J. Cardiovasc. Nurs. 2018, 33, 413-419. [CrossRef]
[PubMed]

Kirchhof, P.; Benussi, S.; Kotecha, D.; Ahlsson, A.; Atar, D.; Casadei, B.; Castella, M.; Diener, H.-C.; Heidbuchel, H.; Hendriks,
J.; et al. 2016 ESC Guidelines for the management of atrial fibrillation developed in collaboration with EACTS. EurHeart ]. 2016,
37,2893-2962. [CrossRef]

Kallistratos, M.S.; Poulimenos, L.E.; Manolis, A.J. Atrial fibrillation and arterial hypertension. Pharmacol. Res. 2018, 128, 322-326.
[CrossRef]

Lee, S.; Park, C.; Choi, E.; Ahn, H.; Han, K,; Oh, S.; Lip, G. Hypertension Burden and the Risk of New-Onset Atrial Fibrillation: A
Nationwide Population-Based Study. Hypertension 2021, 77, 919-928. [CrossRef]

Liang, F.; Wang, Y. Coronary heart disease and atrial fibrillation: A vicious cycle. Am. J. Physiol. Heart Circ. Physiol. 2021, 320,
H1-H12. [CrossRef]

’


http://doi.org/10.1007/s12630-018-1119-x
http://doi.org/10.1016/j.jss.2015.04.047
http://doi.org/10.1016/j.ijcard.2017.12.027
http://www.ncbi.nlm.nih.gov/pubmed/29506745
http://doi.org/10.1161/CIRCEP.114.002300
http://www.ncbi.nlm.nih.gov/pubmed/25567478
http://doi.org/10.1111/jonm.13002
http://doi.org/10.1016/j.athoracsur.2020.10.055
http://doi.org/10.1213/ANE.0000000000002112
http://www.ncbi.nlm.nih.gov/pubmed/28514319
http://doi.org/10.1097/JCN.0000000000000680
http://www.ncbi.nlm.nih.gov/pubmed/32251039
http://doi.org/10.1097/JCN.0000000000000696
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects
http://doi.org/10.1161/CIRCRESAHA.120.316340
http://www.ncbi.nlm.nih.gov/pubmed/32716709
http://doi.org/10.1016/j.amjcard.2017.11.016
http://doi.org/10.1161/CIRCIMAGING.116.004999
http://doi.org/10.1186/s12872-019-1059-6
http://doi.org/10.1111/joim.12717
http://doi.org/10.1016/j.jacc.2020.10.050
http://doi.org/10.1161/STROKEAHA.118.023921
http://www.ncbi.nlm.nih.gov/pubmed/31043148
http://www.ncbi.nlm.nih.gov/pubmed/27637120
http://doi.org/10.1056/NEJMoa1707855
http://doi.org/10.1016/j.jacc.2017.08.041
http://doi.org/10.1097/JCN.0000000000000461
http://www.ncbi.nlm.nih.gov/pubmed/29621053
http://doi.org/10.1093/eurheartj/ehw210
http://doi.org/10.1016/j.phrs.2017.10.007
http://doi.org/10.1161/HYPERTENSIONAHA.120.16659
http://doi.org/10.1152/ajpheart.00702.2020

Med. Sci. 2023, 11, 22 12 0of 12

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Ferreira, ].P,; Cleland, J.G.; Lam, C.S.P; Anker, 5.D.; Mehra, M.R.; van Veldhuisen, D.J.; Byra, W.M.; LaPolice, D.A.; Greenberg, B.;
Zannad, F. New-onset atrial fibrillation in patients with worsening heart failure and coronary artery disease: An analysis from
the COMMANDER-HEF trial. Clin. Res. Cardiol. 2022, 111, 50-59. [CrossRef]

Mahajan, K.; Negi, P. Clinical characteristics, treatment practices and outcomes in patients of rheumatic heart disease: Five year
follow-up of HP-RHD (Himachal Pradesh Rheumatic Heart Disease) Registry. Ind. Heart ]. 2017, 69, S90. [CrossRef]

Wang, A.; Green, ].B.; Halperin, J.L.; Piccini, ].P. Atrial Fibrillation and Diabetes Mellitus: JACC Review Topic of the Week. JACC
2019, 74, 1107-1115. [CrossRef] [PubMed]

Ammar, A.; Elbatran, A.I; Wijesuriya, N.; Saberwal, B.; Ahsan, S.Y. Management of atrial fibrillation after transcatheter aortic
valve replacement: Challenges and therapeutic considerations. Trends Cardiovasc. Med. 2021, 31, 361-367. [CrossRef] [PubMed]
E Odening, K.; Deif3, S.; Dilling-Boer, D.; Didenko, M.; Eriksson, U.; Nedios, S.; Ng, ES.; Luque, L.R.; Borque, P.S.; Vernooy, K.; et al.
Mechanisms of sex differences in atrial fibrillation: Role of hormones and differences in electrophysiology, structure, function,
and remodelling. Europace 2019, 21, 366-376. [CrossRef]

Mukai, Y. Sex Differences in Atrial Fibrillation. Circ. J. 2022, 86, 1217-1218. [CrossRef]

Vora, A.N.; Dai, D.; Matsuoka, R.; Harrison, ] K.; Hughes, G.C.; Sherwood, M.W.; Piccini, J.P.; Bhardwaj, B.; Lopes, R.D.; Cohen,
D.; et al. Incidence, Management, and Associated Clinical Outcomes of New-Onset Atrial Fibrillation Following Transcatheter
Aortic Valve Replacement. JACC. 2018, 11, 1746-1756. [CrossRef]

Mehta, C.K.; McCarthy, PM.; Andrei, A.-C.; Kruse, ]J.; Shi, H.; Churyla, A.; Malaisrie, S.C.; Pham, D.T.; Cox, J.L. De novo atrial
fibrillation after mitral valve surgery. J. Thor. Cardiovasc. Surg. 2018, 156, 1515-1525. [CrossRef]

Nalliah, C.; Sanders, P.; Kalman, J. The Impact of Diet and Lifestyle on Atrial Fibrillation. Curr. Cardiol. Rep. 2018, 20, 1-10.
[CrossRef] [PubMed]

Ferguson, C.; Hickman, L.D.; Phillips, J.; Newton, P; Inglis, S.C.; Lam, L.T.; Bajorek, B.V. An mHealth intervention to improve
nurses’ atrial fibrillation and anticoagulation knowledge and practice: The EVICOAG study. EJCN 2019, 18, 7-15. [CrossRef]
Prasun, M.A. Providing Best Practice in the Management of Atrial Fibrillation in the United States. J[CN 2012, 27, 445-456.
[CrossRef]

Rochefort, C.M.; Bourgon Labelle, J.; Farand, P. Nurse Staffing Practices and Postoperative Atrial Fibrillation Among Cardiac
Surgery Patients: A Multisite Cohort Study. CJC Open 2021, 4, 37-46. [CrossRef] [PubMed]

Audet, L.A ; Bourgault, P; Rochefort, C.M. Associations between nurse education and experience and the risk of mortality and
adverse events in acute care hospitals: A systematic review of observational studies. Int | Nurs Stud. 2018, 80, 128-146. [CrossRef]
[PubMed]

Bourgon Labelle, J.; Audet, L.A.; Farand, P.; Rochefort, C.M. Are hospital nurse staffing practices associated with postoperative
cardiac events and death? A systematic review. PLoS ONE 2019, 14, e0223979. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1007/s00392-021-01891-2
http://doi.org/10.1016/j.ihj.2017.09.094
http://doi.org/10.1016/j.jacc.2019.07.020
http://www.ncbi.nlm.nih.gov/pubmed/31439220
http://doi.org/10.1016/j.tcm.2020.06.007
http://www.ncbi.nlm.nih.gov/pubmed/32599334
http://doi.org/10.1093/europace/euy215
http://doi.org/10.1253/circj.CJ-21-1072
http://doi.org/10.1016/j.jcin.2018.05.042
http://doi.org/10.1016/j.jtcvs.2018.04.050
http://doi.org/10.1007/s11886-018-1082-8
http://www.ncbi.nlm.nih.gov/pubmed/30315401
http://doi.org/10.1177/1474515118793051
http://doi.org/10.1097/JCN.0b013e318241736f
http://doi.org/10.1016/j.cjco.2021.08.013
http://www.ncbi.nlm.nih.gov/pubmed/35072026
http://doi.org/10.1016/j.ijnurstu.2018.01.007
http://www.ncbi.nlm.nih.gov/pubmed/29407346
http://doi.org/10.1371/journal.pone.0223979
http://www.ncbi.nlm.nih.gov/pubmed/31622437

	Introduction 
	Materials and Methods 
	Study Design 
	Ethics and Approval 
	Participants 
	Sociodemographic Features 
	Statistics 

	Results 
	Sociodemographic Features 
	Patient Data 

	Discussion 
	Study Limitations 
	Conclusions 
	References

