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structural or functional disorders in the heart. Although several studies have been conducted to identify the
factors associated with the hospital readmission of patients with HF, statistics still show a high readmission rate
in these patients. Therefore, it is necessary to conduct further studies to identify the factors that are effective in
reducing the readmission rate and preventing the cost burden on the health system and patients.

Available Online: 01/04/2025

Objective: This study aims to investigate the factors associated with the 30-day readmission rate of patients
with HF in Iran.

Materials and Methods: This is a retrospective single-center study, which was conducted on 312 patients
with HF admitted to a hospital affiliated to Isfahan University of Medical Sciences, Isfahan, Iran from April to
September 2019. The medical records of these patients were reviewed and followed up for 6 months after the
initial admission to assess the rate of 30-day readmission to the same hospital. The information was collected
using a researcher-made form that surveyed sociodemographic characteristics, clinical characteristics, common
drug treatments and discharge conditions. The data were analyzed using inferential statistics, including t-test,
chi-square test/Fisher’s exact test and multiple logistic regression analysis.

Results: Among patients, 181(58%) were over 65 years of age, 65.7% were male and more than 88% were
married. The overall 30-day readmission rate was 7.4% (23 out of 312), and the rate of over 30-day readmission
was 17% (53 out of 312). The readmission rate in men (8.8%) was higher than in women (4.7%), but this
difference was not statistically significant. The readmission rate in unemployed patients (21.4%) was higher
than in patients with other occupations (0.9-3.9%). The results of logistic regression showed that as body
mass index increased, the likelihood of readmission decreased (OR=0.84, 95% Cl, 0.74, 0.96, P=0.001), and the
likelihood of readmission in patients who received diuretic therapy was 4.24 times higher than in those who
did not receive diuretics (OR=4.24, 95% Cl, 1.02, 1.17, P=0.047).

Keywords: : Conclusion: The follow-up of patients with HF treated with diuretics, as well as those with high body mass
Heart failure, Readmission, : index are needed due to their higher risk of hospital readmission. Developing a post-discharge care plan for
Clinical, Patient discharge : these patients can be effective in reducing their 30-day readmission rate.
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Highlights

® The Heart failure (HF) is associated with several complex cardiac and non-cardiac diseases, which may increase
the rate of hospital readmission.

e As the body mass index of heart failure patients increases, their likelihood of 30-day readmission decreases.
® The use of diuretic therapy is associated with the 30-day readmission rate in HF patients.

e The follow-up of HF patients treated with diuretics and those with high BMI is very important for reducing their
hospital readmission.

Plain Language Summary

HF is a serious problem that not only affects patients but also their families. Hospital readmission, debilitating
symptoms, and low quality of life are the characteristics of patients with HF. This study investigated the factors related
to the 30-day readmission of these patients to a hospital in Isfahan, Iran. The results showed that with the increase
of body mass index, the likelihood of readmission significantly decreases. Also, the likelihood of readmission in HF
patients who received diuretic therapy was significantly higher than in those who did not receive diuretics. Based on
the findings, the follow-up of patients with HF treated with diuretics and those with high body mass index, are needed

due to their higher risk of hospital readmission.

Introduction

n Iran, cardiovascular diseases, with a preva-

lence of 22% among people aged >30 years,

are one of the main causes of death. The most

common cardiovascular disease is heart failure

(HF). The prevalence of HF in Iran is 8%, which
is higher than in other countries in Asia and the world.
Also, the one-year mortality rate of this disease in Iran
is estimated at 32% [1-3]. As the prevalence of HF in-
creases, the hospitalization and mortality rates also in-
crease [4]. Current treatments for patients with HF can
improve the quality and prolongation of life in these
patients, but rarely reverse the progression of the dis-
ease. Readmission to hospital, debilitating symptoms,
and poor quality of life are common in patients with HF
[5]. The Hospital readmission reduction program of the
patient protection and affordable act defines readmis-
sion as “admission to an acute care hospital within 30
days of discharge from the same or another acute care
hospital” [6]. There is an increasing need to improve
the perception of the medical team, especially nurses,
about hospital readmission after discharge due to the
increase in the hospital readmission rate over the past
few decades [7, 8].

HF is associated with some cardiac and non-cardiac
complications that predispose patients to hospital read-
mission. Although significant progress has been made

in treating patients with HF, the average hospital read-
mission rate is still constant; approximately one in four
HF patients is readmitted to the hospital within 30 days
after discharge [9]. In addition to the cost burden, read-
mission can cause problems such as waste of time and
absenteeism, contributing to poor quality of patient
care [10]. The 30-day readmission rate is a good indica-
tor in patients with HF. It shows the severity of the dis-
ease and the importance of careful evaluation and man-
agement in inpatient and outpatient service providers
[11]. A study showed that 17-35% of hospital readmis-
sions were due to the worsening of HF and 53-62% were
due to non-cardiac reasons [12]. The various reasons for
readmission highlight the importance of comprehensive
care to prevent secondary complications [13].

It is necessary to identify the effective factors to reduce
the cost burden on the health system and make appropri-
ate planning to reduce the readmission rate in patients
with HF. Although several studies have been conducted
to identify factors associated with hospital readmission
of HF patients, there are still high readmission rates in
these patients. The effective factors vary according to
the study design and population [14]. This study aims to
identify the factors associated with the 30-day readmis-
sion rate in patients with HF in Isfahan, Iran.
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Materials and Methods

This is a retrospective single-center study. The medical
records of patients with HF (n=312) admitted to a hos-
pital affiliated to Isfahan University of Medical Sciences
in Isfahan, Iran, within the 6 months were examined
from April 1 to September 22, 2019. Then, they were
followed up for 6 months after admission regarding 30-
day readmission and non-readmission rates to the same
hospital. The inclusion criteria were being admitted to
the study hospital during the first 6 months of 2019
due to HF, having a definitive diagnosis of HF and age
>18 years. A history of heart transplantation, being in
the later stages of life and in need of palliative care, dis-
charge with personal consent during the initial admis-
sion, readmission to another medical center or hospital,
having an implantable defibrillator, death during the
treatment process and hospitalization for less than 24
hours were the exclusion criteria. The sample size was
determined to be 312 due to the use of logistic regres-
sion analysis for detecting the effective factors, based
on the researcher’s estimation of the frequency of re-
admissions to the study hospital, and by considering 10
samples for each independent variable,

A researcher-made form was used to collect data,
which was designed after the literature review. The form
included the following parts: Demographic information
(age, sex, marital status, history of smoking, history of
substance use, occupation), clinical information, body
mass index (BMI), vital signs, laboratory tests, history of
drug use, ejection fraction, history of HF, comorbidities
(hypertension, diabetes, ischemic heart disease, hyper-
lipidemia, chronic kidney disease, chronic lung disease,
atrial fibrillation, anemia, cardiovascular diseases, arthri-
tis, respiratory disorder), routine drug treatments, and
discharge information (length of hospital stay, vital signs,
sodium level, creatinine level). The data collection tool’s
content validity was evaluated and confirmed by a panel
of experts, including cardiac nurses and cardiologists.

After collection, quantitative data were presented
as MeanzSD and the qualitative data were presented
as “frequency (percentage)”. Independent t-test, chi-
square test, and logistic regression analysis were used
to analyze the data. Data were analyzed in SPSS soft-
ware, version 16 software and the significance level was
set at 0.05.
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Results

The mean age of patients was 66.56+14.48 years. Of
the 312 patients, 181(58%) were over 65. Other demo-
graphic characteristics are given in Table 1. The mean
BMI of patients was 26.11+4.70 kg/m? and the oxygen
saturation level in 55.1% of patients was normal (95-
100%). The most common routine drug treatment was
the use of diuretics (63.5%) and the least common treat-
ment was the use of angiotensin-converting-enzyme
(ACE) inhibitors (11.5%). The length of hospital stay in
156 patients (49.8%) was 2-5 days, and the sodium level
of 112 patients (35.8%) was low, while the creatinine
level of 156 patients (49.8%) was high. Other clinical
characteristics are shown in Table 2.

The 30-day readmission rate was 7.4% in overall (23
out of 312) and the rate of over 30-day readmission
was 17% (53 out of 312). The readmission rate in men
(8.8%) was higher than in women (4.7%), but the differ-
ence was not statistically significant based on the chi-
square test results. The readmission rate in unemployed
patients (21.4%) was higher than in patients with other
occupations (0.9-3.9%), but the difference was not sta-
tistically significant, either. Moreover, no statistically sig-
nificant difference was observed in terms of age, marital
status, smoking, and drug use. The readmission rate in
patients with atrial fibrillation (8.8%) was higher than
in patients with no atrial fibrillation (4.7%), but the dif-
ference was not statistically significant. There was a sig-
nificant difference in the 30-day readmission rate based
on diuretic drug treatment (P=0.015). The readmission
rate in patients treated with anticoagulants (28.2%) was
higher than in patients not treated with anticoagulants
(71.8%), but the difference was not statistically signifi-
cant. No statistically significant difference was found
based on other drug treatments, either. In examining
the difference in the 30-day readmission rate based
on discharge conditions, the results showed a statisti-
cally significant difference based on the mean systolic
blood pressure (P=0.001) and diastolic blood pressure
(P=0.024) based on the t student test results.

Based on the results of logistic regression analysis, as
BMI increased, the likelihood of 30-day readmission
significantly decreased (OR=0.84, 95% Cl, 0.74, 0.96,
P=0.001) and the likelihood of readmission in patients
who received diuretics was 4.24 times higher than in
those who did not receive diuretics (OR=4.24, 95% Cl,
1.02,17.1, P=0.047). Additionally, the likelihood of read-
mission in patients with atrial fibrillation was 3.32 times
higher than in other patients (OR=3.32, 95% Cl, 1.37,
12.12, P=0.074), although this difference was border-
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Table 1. Sociodemographic characteristics of patients (n=312)
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Variables No. (%)
Mean+SD 66.56+14.48
Age (y) <65 131(42.0)
>65 181(58.0)
Male 205(65.7)
Sex

Female 107(34.3)

Single 11(3.5)
Marital status Married 275(88.1)

Widow/widower 26(8.3)

Employed 67(21.5)
Housekeeper 103(33.0)
Occupation Retired 105(33.7)
Unemployed 14(4.05)

Others 23(7.4)
No smoking 256(82.1)

History of smoking Former smoking 16(5.1)
Smoking 40(12.8)
Yes 269(86.2)

History of substance use

No 43(13.8)

line significant. No other variables showed a statistically
significant association with the 30-day readmission rate
(Table 3).

Discussion

The purpose of this study was to investigate the fac-
tors affecting the 30-day readmission of hospitalized pa-
tients with HF in Isfahan, Iran. Findings showed that the
rate of 30-day readmission increased with a decrease
in BMI and the use of diuretics. The readmission rate
in men, unemployed patients, patients with atrial fibril-
lation, and users of anticoagulants was higher than in
other patients, but they had no statistically significant
association with the 30-day readmission rate. However,
it was clinically significant in the present study.

Khan et al. investigated the trend of 30-day and 90-
day readmission rates in HF patients and showed that
18.2% and 31.2% of patients were readmitted within 30

and 90 days, respectively [15]. Deek et al. investigated
the readmission rate of HF patients in Lebanon within
30, 60, and 90 days of hospital discharge and examined
the factors associated with the readmission rate. They
concluded that, of 187 patients, 15% were readmitted
within 30 days, 22.2% within 60 days, and 27.8% within
90 days [16]. In this study the 30-day readmission rate
was 7.4% in overall and the rate of over 30-day read-
mission was 17% .

In the present study, it was found that with the increase
in BMI, the 30-day readmission rate decreased signifi-
cantly. However, it is necessary to follow up and inves-
tigate this issue in further studies. In a study conducted
in Japan [17] on identifying the factors associated with
the 30-day readmission rate in patients with HF, the
results also revealed that a higher BMI was associated
with a reduction in the readmission rate in patients. In
our study, atrial fibrillation had no statistically significant
with the 30-day readmission rate. A study conducted in
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Table 2. Clinical characteristics of patients at the time of admission (n=312)

MeaniSD/No. (%)
Height (cm) 167.3948.02
Weight (kg) 73.18+13.77
BMI 26.11+4.70
Underweight (<18.5 kg/m?) 11(3.5)
Normal (18.5-25 kg/m?) 125(40.1)
Overweight (25-30 kg/m?) 95(30.4)
Obesity (>30 kg/m?) 51(16.3)
Unknown 30(9.6)
Low 9(2.9)
Normal 152(48.7)
Blood pressure level
Higher than normal 71(22.8)
High 80(25.6)
Decreased 14(4.5)
Heart rate Normal 243(77.9)
Increased 55(17.6)
Normal 172(55.1)
Oxygen saturation Hypoxia 119(38.1)
Sever hypoxia 21(6.7)
Reduced 2.6(66.0)
Preserved 21(6.7)
Ejection fraction (%)
Unknown 36(11.5)
Comorbidities 49(15.7)
Yes 142(45.5)
Hypertension
No 170(54.5)
Yes 116(37.2)
Diabetes
No 196(62.8)
Yes 135 (43.3)
Cardiac arrest
No 177(56.7)
Yes 51(16.3)
Hyperlipidemia
No 261(83.7)
Yes 47(15.1)
Kidney disease
No 265(84.9)
Yes 18(5.8)
Pulmonary disease
No 294(94.2)
Yes 38(12.2)
Atrial fibrillation
No 274(87.8)
Yes 237(76.0)
Respiratory disease
No 75(24.0)
Yes 88(28.2)
Treated by anticoagulant drugs
No 224(71.8)

BMI: Body mass index.

Rezvani F, et al. The 30-day Readmission Rate of Iranian Patients With Heart Failure. J Holist Nurs Midwifery. 2025; 35(2):141-148.




April 2025, Volume 35, Number 2

Journal of Holistic
Nursing and Midwifery

Table 3. The factors associated with the 30-day readmission rate in patients with HF

Variables OR 95% Cl (Lower-upper) P

Male 0.36 (0.05-2.77) 0.325
Gender

Female 1 - -

Employed 1 - -
Housekeeper 0.20 (0.02-0.15) 0.185
Job Retired 0.73 (0.21-2.47) 0.610
Unemployed 1.96 (0.37-10.47) 0.430
Other 0.25 (0.02-2.58) 0.244
BMI - 0.84 (0.74-0.96) 0.012

Normal 1 - -
Low 2.75 (0.42-18.17) 0.294

Blood pressure level

Higher than normal 0.30 (0.06-1.57) 0.155
High 0.94 (0.21-4.18) 0.931

No 1 - -

Atrial fibrillation

Yes 3.32 (0.89-12.37) 0.074

No 1 = =

Diuretics use

Yes 4.24 (1.02-17.1) 0.047

No 1 - -

Anticoagulants use

Yes 1.19 (0.42-3.39) 0.746

No 1 - -

ACE inhibitors use

Yes 0.81 (0.28-2.36) 0.703
Systolic blood pressure (mm Hg) 0.97 (0.92-1.01) 0.165
Diastolic blood pressure (mm Hg) 1.01 (0.95-1.08) 0.662

Abbreviation: OR: Odds ratio; Cl: Confidence interval; BMI: Body mass index.

“Multiple logistic regression analysis.

the United States [18] showed that early readmission
was associated with atrial fibrillation at discharge. An-
other study showed that the readmission rate in HF pa-
tients with atrial fibrillation increased significantly and
suggested that, to reduce it, patients should maintain
a controlled sinus rhythm or manage their atrial fibrilla-
tion [19]. Fung et al. demonstrated that atrial fibrillation
was an important predictor of death and readmission in
238 HF patients with a normal ejection fraction, and the
group with atrial fibrillation had a higher admission rate
than patients in sinus rhythm [20]. This may heighten

the physical vulnerability of patients with atrial fibrilla-
tion, underscoring the critical need for more stringent
therapeutic adherence to prevent hospital readmis-
sions. Such an approach is essential to improve patient
outcomes and reduce the risk of recurrent hospitaliza-
tions in this population.

According to the results, the 30-day readmission rate
in patients who received diuretics or anticoagulants was
higher than in patients who did not receive diuretics or
anticoagulants, but the association was not statistically
significant. Conversely, Barsuk et al. [21] reported that
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the use of diuretics during hospital discharge was asso-
ciated with adverse consequences such as increased re-
admission in Japanese patients with HF. Hernandez et al.
also reported a contradictory result. In their study, it was
shown that the use of diuretic protocol for hospitalized
patients with HF decreased the fluid load of patients,
which is characterized by weight loss, and it led to a de-
creased rate of 30-day readmission without increasing
the mortality rate [22]. While diuretics are widely rec-
ognized as a cornerstone in the pharmacological man-
agement of HF, the findings of this study emphasize the
critical importance of therapeutic adherence, self-man-
agement, and self-care in preventing disease exacerba-
tion and mitigating life-threatening complications. The
existence of different findings in studies regarding the
use of diuretics indicates the need for further studies in
this area. Tsimploulis et al. reported that the initiation of
anticoagulant therapy at discharge was associated with
areduction in 30-day and 1-year mortality rates of older
patients with HF and atrial fibrillation, but it was not as-
sociated with a reduction in readmission [23].

In our study, the mean systolic and diastolic blood pres-
sures of patients with readmission within 30 days were
significantly lower than in patients without readmission.
Muzzarelli et al. [24] in a study consistent with the pres-
ent study showed that in older patients hospitalized due
to HF and preserved ejection fraction were associated
with a higher risk of mortality and readmission. Their
results showed that lower systolic blood pressure is a
predictor of 30-day readmission [24]. This result is in
line with the result reported by Fuchida et al. [25].

In conclusion, the increase in the 30-day readmission
rate of hospitalized HF patients in Isfahan is associated
with their decreased BMI and use of diuretics. Although
other study factors were not statistically significant, it is
important to pay attention to them due to their clinical sig-
nificance. This study examined the readmission of HF pa-
tients to a hospital in one city in Iran. Therefore, we should
be cautious about the generalizability of the results to all
HF patients in Iran. The small sample size was another limi-
tation. It was not possible to select more samples due to
time constraints and the low rate of readmission.
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