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Background: Short-term hospital readmissions for acute heart failure lead to the rise of health care 
budget and all-cause death. Elderly patients with acute or decompensated heart failure are often admitted to 
different wards (either the geriatric department or other departments). The diagnosis for readmission, cost 
and length of hospital stay in different wards are not well known.
Methods: A retrospective study was conducted examining senile patients admitted to the hospital over 
a 1-year period. Data related to demographic information, comorbidities, ejection fraction (EF), brain 
natriuretic peptide (BNP) levels, costs, and discharge disposition were collected from electronic medical 
record.
Results: A total of 3,922 cases were enrolled in this study. There were 1,316 patients with heart failure 
who were re-hospitalized, among which, 893 were admitted to the geriatric department. The top 3 diagnosis 
for re-hospitalization for more than 7 days in the geriatric department were pneumonia (38.5%), blood 
pressure fluctuations (19.4%), and acute coronary syndrome (ACS) (13.3%). The factors for readmission to 
other departments were pneumonia (32.5%), arrhythmia (17.7%), and blood pressure fluctuations (15.5%). 
The top 3 diagnosis for rehospitalizations lasting 7 days or less in the geriatric department were blood 
pressure fluctuations (26.5%), arrhythmia (23.4%), and fatigue or stress (16.9%), while ACS (24.1%), blood 
pressure fluctuations (22.5%), and arrhythmia (14.7%) were the top 3 diagnosis for other departments. 
The geriatric department tended to receive more senile patients, with lower BNP levels (625.13±823.71 vs.  
929.31±873.38 pg/mL), and longer duration of hospitalization (24.38±5.228 vs. 15.65±5.907 days). However, 
there was no significant difference in the total cost of admission between geriatric department and other 
departments ($4,483 vs. $4,415, P=0.129).
Conclusions: Our study identified a higher readmission rate in senile acute decompensated heart failure 
patients. Pneumonia was listed as the top 1 diagnosis for longer hospital stay in different department. Those 
rehospitalized with pneumonia may benefit from geriatric department.
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Introduction

Heart failure is associated with significant hospital admission 
rates, mortality, and costly health care expenditures, 
especially in the elderly. In American, congestive heart 
failure (CHF) will affect more than 8million people and cost 
$68.9 billion by 2030 (1-3). In China, the age-standardized 
prevalence is 1.10%, accounting for 12.1 million patients 
with heart failure, and the inpatient mean cost per-capita is 
$4,406.80 (4).

Despite advances in the treatment and management 
of heart failure and heart failure-related risk factors (5,6), 
nearly 25% of all patients hospitalized with heart failure are 
readmitted within 30 days after being discharged (7). Short-
term hospital readmissions not only lead to a significant 
strain on the health care budget (8,9), but are also associated 
with increased risk of 180-day all-cause death (10,11). 
Therefore, efforts to reduce HF readmissions may be a 
reasonable target both for reducing overall expenses and 
improving the outcome of the patients.

In response to the aging Chinese society, dedicated 
geriatric departments have been widely established 
in hospitals at all levels. Elderly patients with acute 
or decompensated heart failure are often admitted in 
different wards (either the geriatric department or other 
departments). In general, the geriatric department tends to 
admit older patients who require longer stays than other 
departments in our hospital. Recent systematic reviews 
or studies (12,13) have focused on the demographics, 
comorbidities, behavior factors, and mortalities after heart 
failure. However, few reports have focused on departmental 
differences in heart failure admissions, and no studies 
to date have examined the readmission rates, medical 
expenditure, length of hospital stay, and the diagnosis for 
readmission in the different departments. Which kind of 
patients can benefit from geriatric department was not well 
known. Based on these information, triage senile patients 
will be more accurate. This current study investigated 
the characteristics and diagnosis for readmission after 
hospitalization of acute decompensated heart failure in 
senile patients admitted to different departments. We 
hypothesize that admissions to the geriatric department 
are associated with higher costs, longer hospital stays, 
and increased morbidity compared to admissions to other 
departments. We present the following article in accordance 
with the STROBE reporting checklist (available at https://
jtd.amegroups.com/article/view/10.21037/jtd-22-433/rc).

Methods

Study design

A retrospective cross-sectional study was conducted on 
senile patients admitted to our hospital with a primary 
diagnosis of CHF exacerbation.

Setting

The study was conducted at The People’s Hospital of 
Sichuan Province, from January 2017 to December 2017.

Participants

Adults aged 80 years or more, with a prior diagnosis of CHF, 
were included in the study. Admissions related to chemotherapy 
were excluded, as these were largely planned admissions. 
Patients readmitted on the same day were considered a 
continuation of index admission and were also excluded.

Study size

All cases admitted to the hospital during the study period 
constituted the sample size. A total of 1,316 patients satisfied 
the inclusion criteria and were included in the analysis.

Definition of readmissions and CHF

The International Classification of Diseases, 10th Revision, 
Clinical Modification (ICD-10-CM) was used to identify 
the primary discharge diagnoses of acute decompensated 
heart failure. The heart failure diagnosis was based on 
current or past clinical symptoms, signs or radiographic or 
echocardiography evidence of pulmonary congestion. Other 
diagnoses were grouped according to the ICD-10-CM codes.

Readmission was defined as any admission within  
30 days of a prior admission, except those that were 
previously planned to be readmitted. Analysis was 
performed on the admission level, while considering that 
consecutively readmission may be excluded. The top 3 
diagnosis for admission were evaluated to determine cause-
specific readmissions.

Variables and data collection

Data related to demographic information (including age 
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and sex), comorbidities (such as diabetes, renal disease, 
hypertension, coronary artery disease, stroke, vascular 
disease, and atrial fibrillation).

Echocardiography was performed using standard 
ultrasound equipment, left ventricular ejection fraction 
(LVEF) were measured using modified Simpson’s 
method. Blood sample was collected on admission. Brain 
natriuretic peptide (BNP) level was measured by standard 
radioimmunoassay. Costs and discharge disposition were 
collated. A review of the electronic medical record 30 days 
after discharge was performed to determine if any-cause 
readmissions had occurred.

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by Ethics Committee of The People’s Hospital 
of Sichuan Province (No. 2019034). Individual consent for 
this retrospective analysis was waived.

Statistical analysis

Descriptive statistics were utilized to compare patients, 
admissions, and hospital characteristics of readmissions 
in different wards. Student’s t-tests were performed for 
normally distributed continuous variables, and chi-square 
tests were used for categorical variables. Logistic regression 
was used to assess the relationship between potential 
predictors [age, gender, BNP, ejection fraction (EF), atrial 
fibrillation] for readmissions.

All statistical tests were completed with SPSS 22.0 for 
Windows, and two-tailed 95% confidence levels and a P 
value <0.05 was required to reject the null hypothesis.

Results

Of the 3,922 hospitalizations during the study period, 
1,316 heart failure patients were re-hospitalized, including 
893 who were admitted to geriatric department. The 
readmission rate was 33.55%.

Compared with other departments, readmissions 
to the geriatric department were associated with of a 
larger number of males (72.96% vs. 58.29%, P<0.0001), 
older patients (89.10 vs. 82.12 years, P<0.001), lower 
BNP levels (625.13±823.71 vs. 929.31±873.38 pg/mL, 
P<0.0001), and longer period of hospitalization (24.38 vs. 
15.65 days, P<0.01). However, there was no significant 

difference between the geriatric department readmissions 
and readmissions to other departments in terms of the 
atrial fibrillation percentage (19% vs. 21.4%, P=0.356), 
heart rate (70.56±15.23 vs. 72.23±14.67 beats per minute, 
P=0.194), nor total costs ($4,483 vs. $4,415, P=0.129). The 
characteristics of the patients are presented in Table 1.

The top 3 diagnosis for rehospitalizations lasting 7 days 
or less in the geriatric department were blood pressure 
fluctuations (26.5%), arrhythmia (23.4%), and fatigue or 
stress (16.9%). The top 3 diagnosis for rehospitalizations 
lasting 7 days or less in other departments were acute 
coronary syndrome (ACS) (24.1%), blood pressure 
fluctuations (22.5%), and arrhythmia (14.7%) (Figure 1).

The top 3 diagnosis for rehospitalizations that lasted 
more than 7 days in the geriatric department were 
pneumonia (38.5%), blood pressure fluctuations (19.4%), 
and ACS (13.3%); while for readmission to the other 
departments, the top 3 diagnosis were pneumonia (32.5%), 
arrhythmia (17.7%), and blood pressure fluctuations (15.5%) 
(Figure 2).

There was no statistical difference in the costs associated 
with pneumonia readmissions to the geriatric department 
compared to other departments ($5,159±351 vs. $5,435±489, 
P=0.12). However, in patients readmitted without 
pneumonia, the cost was significantly different between 
departments ($2,575±453 in the geriatric department vs. 
$3,433±504 in other departments, P<0.0001) (Table 2).

Discussion

In this present study, the readmission rate for Chinese 
senile patients with acute decompensated heart failure was 
33.55%, which was much higher than the 16.8–32.6% 
reported by other researchers (14-16). There is a high 
prevalence of heart failure in the senile population and old 
age is a risk factor for readmission. Furthermore, older 
patients have higher incidence of geriatric syndromes which 
are also associated with early readmission. These factors 
may contribute to the higher readmission rates observed in 
this study.

The mean length of stay (LOS) in the geriatric 
department and other departments was 24.38 and  
15.65 days, respectively. Both were much longer than the 
target “9 days” which is the average LOS in our hospital. 
The duration of hospitalization has prognostic implications, 
and 7 days is used as the cut-off to define prolonged hospital 
stay. However, the appropriate hospital stay length should 
be adjusted due to great variability between countries (17). 
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The REDUCE-AHF study showed that Spanish heart 
failure patients have an average 9-day LOS (18), while in-
hospital mortality has been reported to range from 2.7–2.9% 
in different countries (19,20). Significant efforts must be 
made to reduce the LOS. In-hospital mortality information 
was not available in the present study since those who died 
within 30 days after discharge or in-hospital were excluded.

The LOS has been adopted to identify the severity of 
illnesses and healthcare resource utilization (21), and can 
be  influenced by numerous factors (22). It is not easy to 

specify the underlying diagnosis for the prolonged LOS 
in our study. However, various factors may contribute to 
the postponed time to discharge, such as multiple chronic 
conditions, polypharmacy, frailty and geriatric syndromes, 
and delayed discharge. The latter has been mentioned 
by Europe practitioners and much effort has been made 
to develop approaches that focus on arranging swift and 
effective discharge from acute settings, thereby reducing 
cases of delayed discharge (23-25).

With the increase in the aging population, many 

Table 1 The characteristics of the senile patients readmitted to the geriatric department or other departments

Characteristics Geriatric department (n=858) Other departments (n=458) P value

Age in years, mean ± SD 89.10±4.582 82.12±8.096 <0.001

Male, n (%) 626 (72.96) 267 (58.29) <0.0001

Female, n (%) 232 (27.04) 191 (41.74) –

BNP (pg/mL), mean ± SD 625.13±823.71 929.31±873.38 <0.0001

EF (%), mean ± SD 56.3±23.7 53.8±18.9 0.231

Heart rate (bpm), mean ± SD 70.56±15.23 72.23±14.67 0.194

Atrial fibrillation, n (%) 163 (19.00) 98 (21.40) 0.356

LOS in days, mean ± SD 24.38±5.228 15.65±5.907 <0.01

Discharge disposition, n (%)

Routine 849 (98.95) 397 (13.32) 0.016

Other institution 9 (1.05) 61 (86.68) –

Cost of hospitalization ($), mean ± SD 4,483±192 4,415±320 0.129

SD, standard deviation; BNP, brain natriuretic peptide; EF, ejection fraction; LOS, length of stay.

Figure 1 Diagnosis for LOS less than 7 days. BP, blood pressure; ACS, acute coronary syndrome; LOS, length of stay.
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hospitals in China have already established a geriatric 
department. However, long-term care, short-term care, and 
home care remain inadequate, while specialized care cannot 
be extensively provided for elderly patients (26). Therefore, 
these patients and their relatives may be concerned about 
discharge from the hospital to return home directly. Staying 
at the hospital may appear to be a safer solution. However, 
this unnecessary hospital stay may be costly and harmful to 
the elderly patient, and wasteful to the public health system. 
Therefore, there is an urgency to establish and improve the 
level of geriatric care in the country.

Surprisingly, the present findings revealed that there was 
no statistical difference in the total cost between different 
wards, even if patients in the geriatric department had 
longer LOSs. This may be attributed to less drug use, 
fewer operations, and more palliative skills provided by the 
geriatricians. However, further research with more extensive 
and intensive data is needed for justification.

The most common factors for readmission and hospital 
stays longer than 7 days were identified as pneumonia 
in both the geriatric department and other departments. 

Ogbemudia et al. also reported the same results (27). 
Patients with acute decompensated heart failure are 
vulnerable to chest infections because of pulmonary 
edema, duripulmonary edema promotes the multiplications 
of pathogens in the airways. Recurrent aspiration or 
dysphagia may increase the infectious risk for the senile  
patients (28). Interestingly, the costs associated with 
patients with pneumonia were comparable in the geriatric 
department and other departments.

For those who stayed in hospital less than 7 days, the 
most common factors in the geriatric department and other 
departments was blood pressure fluctuations and ACS, 
respectively. This is in contrast to the findings reported by 
Kapoor et al., that pneumonia and arrhythmias as the two 
most common precipitants of heart failure (29).

There were some limitations in this study. First, as a 
retrospective study, the classification of diagnoses was 
conducted using diagnosis codes, and therefore some 
admissions may have been misclassified. Second, the data of 
patients who died at home within 30 days of discharge were 
not available in the hospital database or medical records, 
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Figure 2 Diagnosis for LOS more than 7 days. BP, blood pressure; ACS, acute coronary syndrome; LOS, length of stay.

Table 2 Costs of readmission to different departments

Cost ($) Geriatric department (n=858) Other departments (n=458) P value

With pneumonia, mean ± SD 5,159±351 5,435±489 0.12

Without pneumonia, mean ± SD 2,575±453 3,433±504 <0.0001

SD, standard deviation.



Journal of Thoracic Disease, Vol 14, No 5 May 2022 1561

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2022;14(5):1556-1562 | https://dx.doi.org/10.21037/jtd-22-433

and this may reduce the effect of variables reflecting higher 
illness severity. Furthermore, survey logistic regression was 
used to assess the relationship between potential predictors 
for readmissions, but no positive results were found.

In conclusion, this study identified a high readmission rate 
in senile patients hospitalized with acute decompensated 
heart failure. The top 3 factors for readmissions were 
identified. For patients who stayed longer than 7 days in 
hospital, pneumonia, blood pressure fluctuations, and ACS 
were the top 3 factors in both the geriatric department and 
other departments. Furthermore, the total cost incurred by 
stays in the geriatric department was comparable to stays 
in other departments, despite the overall length of hospital 
stay being longer in the geriatric department than in other 
departments. Further studies to determine the diagnosis 
underlying delayed discharge is urgently needed, and 
improvements in the long-term care for elderly patients are 
warranted. Future investigations should assess the efficacy 
of such interventions.
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