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Abstract

Aims Efforts are constantly made to decrease the rates of readmission after acute decompensated heart failure (ADHF).
ADHF admissions to internal medicine departments (IMD) were previously associated with higher risk for readmission com-
pared with those admitted to cardiology departments (CD). It is unknown if the earlier still applies after recent advancement
in care over the last decade. This contemporary cohort compares characteristics and outcomes of ADHF patients admitted to
IMD with those admitted to CD.
Methods and results The data for this single‐centre, retrospective study utilized a cohort of 8332 ADHF patients admitted
between 2007 and 2017. We compared patients’ baseline characteristics and clinical and laboratory indices of patients admit-
ted to CD and IMD with the outcome defined as 30 day readmission rate. In comparison with those admitted to CD, patients
admitted to IMD (89.5% of patients) were older (79 [70–86] vs. 69 [60–78] years; P < 0.001) and had a higher incidence of
co‐morbidities and a higher ejection fraction. Readmission rates at 30 days were significantly lower in patients admitted to
CD (15.9% vs. 19.6%; P = 0.01). Conflicting results of three statistical models failed to associate between the admitting depart-
ment and 30 day readmission (odds ratio for 30 day readmission in CD: forced and backward stepwise logistic regression 0.8,
95% confidence interval 0.65–0.97, P = 0.02; stabilized inverse probability weights model odds ratio 1.0, confidence interval
0.75–1.37, P = 0.96).
Conclusions This contemporary analysis of ADHF patient cohort demonstrates significant differences in the characteristics
and outcomes of patients admitted to IMD and CD. Thus, focusing strategies for readmission prevention in patients admitted
to IMD may be beneficial.
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Introduction

Heart failure (HF) is a major cause of morbidity and mortality
and accounts for high healthcare‐related costs with a

trajectory for increase in prevalence during the next decade.1

Despite advances in care, readmission rates after acute de-
compensated HF (ADHF) remain high and are associated with
poor outcomes.2
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The management of patients with ADHF is not solely under
the care of cardiologists but also handled by non‐cardiolo-
gists, which in the hospital context are mainly internists. Pa-
tients with ADHF who are admitted to internal medicine
departments (IMD) are reported to be older, with multiple
co‐morbidities, and are at high risk for readmission.3,4 In con-
trast, although patients admitted to cardiology departments
(CD) tend to be younger men, with a high prevalence of cor-
onary artery disease and reduced systolic function, their re-
admission rate is lower compared with those admitted to
IMD.5,6 Most of the data for these disparities were collected
in the 1990s and early 2000s. Given the advances made in
the field of HF and the actions taken for decreasing the rate
of readmission, we aim to explore if disparities in characteris-
tics and outcomes of ADHF patient exist between patients ad-
mitted to IMD and those admitted to CD. We hypothesize
that these disparities exist and that the admitting department
is independently associated with 30 day readmission.

Methods

Study design: setting and population

This single‐centre, observational retrospective cohort study
utilized data of all adult patients admitted to Shamir Medical
Center (Assaf Harofeh Medical Center) with ADHF between 1
January 2007 and 31 December 2017. Shamir Medical Center
is the fourth largest government‐owned hospital in the cen-
tre of Israel, serving a population of over 1 million with 880
inpatient beds. Eligible patients were those older than
18 years, admitted to either the IMD or CD, and who were
clinically diagnosed with ADHF upon admission (ICD‐9 codes:
428.xx, 429.xx, and 514) and were discharged with the rele-
vant diagnosis codes as their primary or secondary diagnosis.
These data were adjudicated to exclude cases in which an ICD
code was used, but the free text added to it ruled out the
relevant diagnosis. Patients who were transferred between
departments during admission, those admitted outside the
IMD or CD, and those who were transferred to a different
hospital were further excluded for they represent a popula-
tion different from the one intended to be included in the
study. This study was approved by the local institutional re-
view board at Shamir Medical Center and conforms to the
principles outlined in the Declaration of Helsinki.7 Patient
consent was waived because of the retrospective nature of
the data and analysis. The pre‐specified measured outcome
was 30 day readmission rate defined as inpatient admission
within 30 days of discharge.

Demographic (age and sex), clinical (e.g. admitting depart-
ment, medical history, chronic medical therapy, length of
stay, and medical therapy at discharge), laboratory (serum
white blood cell count, haemoglobin, creatinine, and

sodium), and follow‐up data for readmission during 30 days
after discharge were extracted from the hospital’s electronic
medical record. Data extraction was performed by the hospi-
tal’s information technology group according to pre‐specified
criteria defined by the leading authors (S. L. M. and S. M.).
Cardiology Picture Archiving and Communication System
(cPACS) was used to extract the ejection fraction of patients
who underwent echocardiography in our centre within a
6 month time frame before or after the index admission.
Visual assessment methods were used to determine ejection
fraction.

A secondary dataset was created to consolidate the
chronic and post‐discharge prescribed medications. The ge-
neric and trade names of all relevant drugs were taken from
Israel’s Ministry of Health Drug Registry, and each name was
associated with a drug class, that is, beta‐blockers and
angiotensin‐converting enzyme inhibitor (ACEi). This list was
used as a source for quarrying the patients’ data and to indi-
cate if patients were prescribed with a specific drug class.

Statistical analysis

This study compared two patient populations: those admit-
ted to IMD vs. those admitted to either the intermediate
cardiac care unit or intensive coronary care unit (collectively
referred to as the CD). Normality was evaluated by one‐
sample Kolmogorov–Smirnov test. Continuous variables are
expressed as median and inter‐quartile range. Categorical
variables are expressed as percentages. The Mann–Whitney
U test was used to compare continuous variables, and the
χ2 test was used to compare categorical values. Full data
were available for most of the variables. Missing data for
ejection fraction and five continuous variables are reported
as limitations in the discussion section, and none of these
variables were included in the multivariable models. All sta-
tistical tests were two tailed. P‐value <0.05 was considered
significant. SPSS software was used for statistical analysis
(IBM SPSS Statistics for Windows, Version 25, IBM Corp.,
Armonk, NY, USA, 2017).

Three statistical models were used to explore whether ad-
mitting department was independently associated with an in-
creased risk for 30 day readmission. First, a multivariable
logistic regression model was used to explore variables inde-
pendently associated with 30 day readmission. Initially, all the
baseline characteristics and chronic medical therapy were en-
tered into the regression model. Then a backward method
was applied (Wald test used as a criterion for removal). Be-
cause the admitting department was the focus of this study,
it was forced into the regression model in the initial step.
Only variables that were associated with the outcome with
a significant level of P < 0.1 were kept, while the others were
removed. In the second logistic regression model, clinically
relevant indices reported to be associated with an increased
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risk for 30 day readmission were forced into the model. The
indices included age, sex, hospitalization days, renal failure,
diabetes mellitus, hypertension, anaemia, obesity, atrial fibril-
lation, chronic obstructive pulmonary disease, ischaemic
heart disease, and admitting department.

To further control the difference in baseline characteris-
tics between the groups, a propensity score was calculated
as the probability to be admitted to CD. Logistic regression
was used to calculate the propensity score using clinically
relevant indices associated with high probability to be ad-
mitted to a CD (sex, age, anaemia, hypertension, diabetes
mellitus, chronic obstructive pulmonary disease, obesity,
smoking, ischaemic heart disease, renal failure, peripheral
vascular disease, atrial fibrillation, and chronic statin use).
The propensity score was used for calculation of the in-
verse weight probability of admission to the CD. Stabilized
weights were calculated, and univariable weighted logistic
regression model with robust standard errors was
performed.

Results

Research population

A total of 8332 patients admitted for ADHF were included in
the analysis. Figure 1 depicts the flow chart of the study. The
median age was 78 [69–85] years, and male sex was preva-
lent in 4208 (50.5%) of included patients. ADHF was the pri-
mary discharge diagnosis in 3572 (42.9%) of the patients.
Most patients (89.5%, n = 7457) were admitted to the IMD,
while the rest were admitted to the CD.

Baseline characteristics

The baseline demographics and clinical characteristics of pa-
tients admitted to the IMD and CD are presented in Tables
1 and 2. Compared with patients admitted to CD, those ad-
mitted to IMD were older, were less frequently male, and
were more likely to have ADHF as their primary diagnosis at
discharge. Co‐morbidities such as diabetes mellitus, hyper-
tension, and obesity were more prevalent in patients admit-
ted to IMD. In contrast, patients admitted to the CD were
more likely to be smokers with prior history of myocardial in-
farction. Patients admitted to IMD were more likely to be
chronically prescribed with oral anticoagulants, while patients
admitted to CD were more likely to be prescribed with beta‐
blockers, anti‐platelets, and statins prior to admission. Pa-
tients admitted to IMD had lower serum haemoglobin values
compared with those admitted to CD.

In‐hospital procedures and prescriptions at
discharge

The total number of patients that underwent echocardio-
graphic evaluation within 180 days of admission was 2574
(30.9%). Echocardiography was obtained in higher prevalence
in patients admitted to CD as opposed to those admitted to
IMD (82.7% vs. 17.3%; P < 0.001). More than half of the pa-
tients admitted to IMD had normal left ventricular (LV) func-
tion (51.6% vs. 9.1%; P < 0.001). Conversely, severe LV
dysfunction was more prominent in patients admitted to CD
(19.8% vs. 10.5%; P < 0.001).

Procedures during hospitalization were performed more
frequently in patients admitted to CD and, among others, in-
cluded diagnostic coronary angiography, percutaneous coro-
nary interventions, and cardiac resynchronization therapy/
defibrillator insertion.

Compared with medication prescribed chronically, the rate
of use of all relevant medications associated with heart fail-
ure increased at discharge, but significant disparities were re-
corded between the prescription rates of these drugs, with
lower rates recorded in patients admitted to IMD compared
with those admitted to CD. In contrast, diuretic prescription
at discharge was more frequent in patients admitted to IMD.

Clinical outcomes

Length of hospital stay was longer for patients admitted to
IMD (8.3 [3–10] vs. 6.2 [3–8] days; P < 0.001), and readmis-
sion rates at 30 days were significantly higher in patients ad-
mitted to IMD (19.6% vs. 15.9%; P = 0.01).

To explore whether differences in readmission rate oc-
curred over time, the cohort of patients was re‐stratified by
admission time for ‘early’ (patients admitted between 2007
and 2011) and ‘late’ (those admitted between 2012 and
2017). The readmission rates did not differ between the early
and late periods (19.6% vs. 18.8%; P = 0.37). Although more
patients were readmitted to CD in the late period that in
the early period (9.1% vs. 12.1%; P < 0.001), the readmission
rates in each group did not differ between the two time pe-
riods (CD early vs. late—15.6% vs. 16.1%, P = 0.85; IMD early
vs. late—20.0% vs. 19.2%, P = 0.39). The backward method
multivariable logistic regression analysis for indices associated
with 30 day readmission (Table 3) indicates that admission to
CD was independently associated with a lower risk for this
outcome [odds ratio (OR) 0.8, 95% confidence interval (CI)
0.65–0.97; P = 0.02]. This was also established in the forced
logistic regression model (OR 0.8, 95% CI 0.65–0.96;
P = 0.02). On the other hand, in the inverse probability stabi-
lized weighted model, admitting department was not associ-
ated with an increased risk for 30 day readmission (OR 1.0,
95% CI 0.75–1.37; P = 0.96).
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Discussion

The results of this study including contemporary data of over
8000 patients admitted for ADHF demonstrate that (i) most
patients with ADHF are admitted to IMD, (ii) interdisciplinary
disparities exist in the ADHF populations admitted to each de-
partment and in the care given at discharge, and (iii) an inde-
pendent association between the admitting department and
30 day readmission was not established.

Heart failure is a major health concern, associated with
high morbidity and mortality and with a projection for 46%
increase in prevalence between 2012 and 2030.1 Disparities
in the population, therapy, and outcomes of patients with

ADHF cared for by physicians from different disciplines were
all previously reported and are summarized in Supporting In-
formation, Table S1. In accordance with the present study,
most patients admitted for ADHF are not admitted to CD.
Although the span of reported proportion of patients admit-
ted to CD is large, ranging from 5% to 60%,5,8 most of the
studies addressing this issue reported that ~20% patients
are admitted to CD while the rest are admitted to general
or geriatric wards.3,4,9–12 Beyond difference in proportions,
it seems that different populations of patients are admitted
to each service. Patients cared for by cardiologists are re-
ported to be younger and with higher prevalence of coronary
artery disease and decreased LV function, while the opposite

Figure 1 Study flow diagram. CD, cardiology departments; ICD‐9, International Classification of Diseases 9th Edition; IMD, internal medicine
departments.
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is seen in most patients admitted to IMD.3,4,13–15 The present
analysis demonstrates similar trends with patients admitted
to IMD being a decade older than those admitted to CD (79
vs. 69 years; P < 0.001) with multiple co‐morbidities and
higher prevalence of preserved LV function. It seems that
while the ADHF population admitted to CD is homogenous
in its characteristics, the IMD ADHF population represents a
more diverse population of patients with aetiologies other
than primary cardiac disease leading to HF. These consistent
differences in the population of ADHF patients admitted to
each service call for exploration of the triage process of these
patients. Although we lack the data to establish the process

determining the triage for each patient, by observing the dif-
ferences in baseline characteristics, it seems reasonable to
hypothesize that while young patients with cardiac events
as their presenting symptom (i.e. ischaemic events or ar-
rhythmias complicated by heart failure) are admitted to CD,
older patients with heart failure secondary to non‐cardiac
aetiology (e.g. infections, anaemia, and other aetiologies)
are admitted to IMD. This is supported by triage practice
guidelines advocating, for example, admission of patients
with myocardial ischaemia or infarction, those with planned
cardiac intervention, and those with lack of response to di-
uretics to CD.16,17

Table 1 Baseline demographic, pharmacological, clinical, and laboratory indices of patients admitted with acute decompensated heart
failure to internal medicine and cardiology departments

Index Internal medicine (n = 7547) Cardiology (n = 785) P‐value

Male sex 3622 (49%) 586 (67%) <0.001
Age (median years [IQR]) 79 [70–86] 69 [60–78] <0.001
Heart failure as primary diagnosis 3333 (45%) 239 (27%) <0.001
Medical history

Myocardial infarction 61 (0.80%) 13 (1.50%) 0.046
Ischaemic heart disease 3024 (41%) 326 (37%) 0.060
Valvular disease 1039 (14%) 129 (15%) 0.514
Anaemia 1771 (24%) 104 (12%) <0.001
Renal failure 2532 (34%) 210 (24%) <0.001
Atrial fibrillation 2407 (32%) 163 (19%) <0.001
Hypertension 1307 (17%) 114 (13%) <0.001
Diabetes mellitus 3750 (50%) 405 (46%) 0.025
COPD 1234 (16%) 71 (8%) <0.001
PVD 543 (7%) 59 (7%) 0.560
Obesity 1611 (22%) 144 (16%) <0.001
Smoking 1080 (14%) 247 (28%) <0.001

Chronic medical therapy
Alpha‐blockers 825 (11%) 68 (8%) 0.003
Beta‐blockers 2637 (35%) 381 (43%) <0.001
Calcium channel blockers 1940 (26%) 179 (20%) <0.001
ACEi 1388 (19%) 180 (21%) 0.161
ARB 814 (11%) 111 (13%) 0.115
Aldactone 188 (2%) 17 (2%) 0.296
Other heart failure medications 2 (<0.1%) 1 (0.10%) 0.283
Anti‐arrhythmic 498 (7%) 68 (8%) 0.224
Anti‐platelets 3104 (42%) 452 (52%) <0.001
Oral anticoagulant 1081 (14%) 98 (11%) 0.008
Statin 2860 (38%) 420 (48%) <0.001
Other hyperlipidaemic 143 (2%) 21 (2%) 0.331
Digoxin 351 (5%) 79 (5%) 0.658
Diuretics 3705 (55%) 878 (55%) 0.932
Combination pills 97 (1%) 17 (1%) 0.243

Laboratory indices
Haemoglobin (g/dL ± SD) 11.6 [10.3–13.0] 12.7 [11.3–14.1] <0.001
WBC (K/μL [IQR]) 10.5 [7.1–12.1] 11.25 [7.8–13.7] <0.001
Urea (mg/dL [IQR]) 64.54 [36.90–77.90] 52.48 [34.52–62.60] <0.001
Sodium (mmol/L [IQR]) 137.36 [135–141] 137.57 [135–140] 0.91
Creatinine (mg/dL [IQR]) 1.47 [0.85–1.57] 1.29 [0.86–1.42] 0.074

Echocardiography
Normal LV function 1099 (51.60%) 110 (24.70%) <0.001
Mild LV dysfunction 312 (15%) 72 (16%) <0.001
Moderate LV dysfunction 495 (23%) 157 (39%) <0.001
Severe LV dysfunction 223 (10%) 88 (20%) <0.001
Total LV dysfunction 445 (17%) 2129 (83%) <0.001

ACEi, angiotensin‐converting enzyme inhibitor; ARB, angiotensin II receptor blocker; COPD, chronic obstructive pulmonary disease; IQR,
inter‐quartile range; LV, left ventricular; PVD, peripheral vascular disease; SD, standard deviation; WBC, white blood cell.
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Interdisciplinary disparities in the care of ADHF patients
have been reported since the 1990s. Different populations
of patients were admitted to each service with patients ad-
mitted to IMD being less likely to undergo echocardiogra-
phy or other cardiac‐related testing such as coronary

angiography.18,19 On the other hand, cardiologists were
more likely to prescribe patients with guideline‐directed
medical therapy (GDMT), mainly ACEi and beta‐blockers,
and these differences were translated into differences in
outcomes.18

Table 3 Multivariable logistic regression analyses for indices independently associated with 30 day readmission

Index

Backward stepwise logistic regression model Forced logistic regression model

Odds ratio 95% confidence interval P‐value Odds ratio 95% confidence interval P‐value

Admitting department
—cardiology

0.79 0.65–0.97 0.023 0.79 0.65–0.96 0.023

Sex 0.94 0.83–1.05 0.274
Age (years) 0.99 0.99–1.00 0.062 0.99 0.99–1.00 0.047
Diabetes mellitus 1.11 0.99–1.25 0.061 1.12 0.99–1.25 0.060
Hypertension 1.01 0.94–1.27 0.210
Ischaemic heart disease 1.16 1.04–1.30 0.009 1.15 1.02–1,28 0.017
Chronic obstructive
pulmonary disease

1.14 0.99–1.33 0.074 1.17 1.00–1.35 0.045

Atrial fibrillation 1.28 1.14–1.44 <0.01 1.31 1.17–1.48 <0.01
Smoking 1.28 1.01–1.49 0.002 1.26 1.08–1.47 <0.01
Renal failure 1.20 1.07–1.36 0.003 1.17 1.04–1.32 0.010
Anaemia 1.37 1.20–1.56 <0.01 1.39 1.27–1.58 <0.01
Valvular disease 1.23 1.05–1.44 0.008
Alpha‐blockers at admission 0.83 0.69–0.99 0.046
Other heart failure medications
at admission

8.26 0.72–93.9 0.089

Hospitalization days 0.52 0.99–1.00 0.525
Obesity 0.91 0.78–1.05 0.182

Table 2 In‐hospital procedures and discharge prescriptions of patients admitted with acute decompensated heart failure to internal med-
icine and cardiology departments

Index Internal medicine Cardiology P‐value

Procedures performed during hospitalization
Cardiac stress test 8 (0.10%) 10 (1.10%) <0.001
Nuclear stress test 1 (<0.1%) 0 (0%) >0.999
Diagnostic coronary angiography 100 (1%) 102 (12%) <0.001
Urgent PCI 32 (0.40%) 85 (10%) <0.001
Therapeutic PCI 52 (0.70%) 84 (10%) <0.001
CABG 62 (0.80%) 115 (13%) <0.001
Permanent pacemaker implantation 66 (0.90%) 36 (4%) <0.001
CRTD 11 (0.10%) 10 (1%) <0.001
Dialysis 106 (1%) 9 (1%) 0.346

Discharge drugs
Alpha‐blockers 1140 (15%) 57 (6%) <0.001
Beta‐blockers 3997 (54%) 503 (57%) 0.029
Calcium channel blockers 2494 (33%) 153 (17%) <0.001
ACEi 1976 (26%) 357 (41%) <0.001
ARB 1070 (14%) 112 (13%) 0.214
Aldactone 207 (3%) 13 (1%) 0.024
Other HF 2 (0%) 0 (0%) >0.999
Anti‐arrhythmic 651 (9%) 123 (14) <0.001
Anti‐platelets 4316 (56%) 562 (64%) <0.001
Oral anticoagulation 1992 (27%) 162 (18%) <0.001
Statin 4038 (54%) 562 (64%) <0.001
Other hyperlipidaemic 178 (2%) 14 (1.7%) 0.142
Digoxin 337 (4.%) 34 (4%) 0.390
Diuretics 5702 (76%) 458 (52%) <0.001
Combination pills 228 (3%) 13 (1%) 0.009

ACEi, angiotensin‐converting enzyme inhibitor; ARB, angiotensin II receptor blocker; CABG, coronary artery bypass graft; CRTD, cardiac
resynchronization therapy/defibrillator; other HF, other heart failure medications; PCI, percutaneous coronary intervention.
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Multiple evidence exists regarding the aetiologies for these
interdisciplinary discrepancies. It is well established that car-
diologists are more likely to adhere to GDMT, and this may
be a plausible aetiology for improved outcomes.20,21 Al-
though Saxon et al. demonstrated that non‐cardiologists are
less aware of guidelines when addressing the care for HF pa-
tients with preserved left ventricular function,21 it is also pos-
sible that the lower incidence of GDMT used at IMD is the
result of the different population cared for by generalists
and internists, namely, the elderly. Indeed, as demonstrated
by the present and other studies, IMD care for patients
who are in their 70s and 80s. These patients tend to have a
lower heart rate, higher incidence of conduction abnormali-
ties, and decreased renal function all of which may hamper
the ability to prescribe GDMT.22 Another plausible explana-
tion for the disparities in medication prescription may be re-
lated to the motivation of physicians to avoid polypharmacy.
As reported by Carroll et al. polypharmacy is a major health
concern especially in the age group of patients admitted to
IMD—a fact that may influence the decision to prescribe ad-
ditional medications to this population.23 Further, the elderly
population is under‐represented in HF clinical trials, and the
applicability of guidelines based on these trials is thus equiv-
ocal for this population. It should also be noted that at pres-
ent, the merits of ACEi, beta‐blockers, and other GDMT are
validated mainly for patients with reduced LV function, while
this is not established for patients with preserved LV
function.24 Thus, the fact that patients admitted to IMD
(which more frequently had preserved LV function) were less
frequently prescribed with these drugs may coincide with this
lack of evidence for these therapies and not lack of adher-
ence to GDMT.

Beyond GDMT, cardiologists were more likely to refer the
patients to echocardiography and other procedures (i.e. cor-
onary angiography).3,14 It seems reasonable that specifically
for ADHF patients, echocardiography has a pivotal role in
the management of patients. Echocardiography can classify
patients to those with preserved LV function vs. those with
decreased LV function and detect unrecognized valvular dis-
eases or regional wall motion abnormalities that warrant fur-
ther work‐up. Moreover, the underutilization of
echocardiography is associated with poor outcome but also
with lower propensity for prescribing ACEi.25

Readmission is an important outcome metric in the care
for patients with HF, and efforts are constantly made aiming
for decreasing its incidence. Although some of the registries
demonstrate improvement during the last decade, the
reported 30 day readmission rates are still high, ranging be-
tween 15.2% and 28%.2,5,9,11,26 This was the main driver for
penalizing hospitals in the USA for ADHF readmissions under
the Affordable Care Act, and indeed, a lower incidence of
readmission was noted, but the association between the re-
ported decrease in readmission rates and outcome remains
controversial.27 Our results complement those reported by

most contemporary studies demonstrating a 30 day read-
mission rate of 19.2%. The fact that these rates did not de-
crease despite major efforts invested strengthens the need
for further evaluation of obstacles for improving this
outcome.

Following prior reports, the present analysis demonstrated
significant differences in 30 day readmission rates between
CD and IMD (19.6% vs. 15.9%; P = 0.01).5,13 On the other
hand, conflicting results from three statistical models failed
to establish the hypothesis that the admitting department is
independently associated with 30 day readmission. While
both a forced logistic regression model (clinically oriented
model) and a backward stepwise logistic regression model
(statistically oriented model) demonstrated that CD was inde-
pendently associated with the main outcome, an inverse
probability weighted model demonstrated the opposite. This
highlights the significant differences in the populations in-
cluded, which limits the ability of multivariable statistical
models to adequately control for possible confounders. This
is also relevant when interpreting other results of the multi-
variable models. One example is the fact that in the the pres-
ent study, age was not established as an independent
variable associated with readmission while this assocaition
was reported in previous literature.28 That being said, other
studies with a similar population were also unable to exhibit
age association.29 Hence, it seems plausible that in some pa-
tient populations, like the one presented in this study, the im-
pact of co‐morbidities on readmission may be more
significant than age and other demographic variables. We
thus opted to focus our discussion on the baseline character-
istic of these two groups while the impact of these disparities
on outcomes is yet to be established.

The ample evidence demonstrating the disparities be-
tween the characteristics, care, and outcomes of patients ad-
mitted to IMD vs. CD raises the obvious question: how can
ADHF care be improved in the IMD? Attempts for decreasing
the readmission rates focus primarily on predictors associ-
ated with this outcome. These include demographic, social,
and clinical variables.26 When addressing the disparities be-
tween CD and IMD, Foody et al. demonstrated no survival
benefit for ADHF patients admitted to IMD that underwent
cardiology consultation, which suggests that a single clinical
encounter is not sufficient and perhaps multidisciplinary care
is the key.10 As demonstrated by Ahmed et al. and Indridason
et al., collaborative care by cardiologists, internists, and phy-
sicians from other disciplines was associated with an increase
in the use of GDMT, echocardiography, and improved out-
comes including mortality.30,31 Healthcare providers and
policymakers for IMD should also focus on patient education,
pre‐discharge programmes, and, most importantly, commu-
nicating with the primary care physician or homecare staff
because all of these interventions have a positive impact on
the outcome of ADHF patients especially in the elderly popu-
lation admitted to IMD.32,33
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Several limitations to this analysis should be acknowl-
edged. First, this was a retrospective study with its inherent
limitations. Our meticulous adjudication process focused on
including patients discharged with ADHF as one of their diag-
noses and who were hospitalized in the same department
throughout the entire stay. We could not collect, analyse,
and group all the primary discharge diagnoses because of
the large number of diagnoses recorded over the course of
a decade.

Second, full data were available for most of the variables
included in the study. The relevant interpretation of missing
echocardiographic data was included in this section. Other in-
dices with missing data include serum haemoglobin
(n = 1000), white blood cell count (n = 1000), serum urea
(n = 1051), serum creatinine (n = 1051), and serum sodium
(n = 1085). None of these variables were included in multivar-
iable models.

Finally, readmission was based on hospital records.
Although it is plausible that patients who reside near our cen-
tre would prefer to be readmitted to the same centre, it is
possible that some readmissions to other centres are not
accounted for. Because the recorded readmission rate in this
study is similar to prior reports, we assume that this is a fair
representation of the true incidence.

In conclusion, this study’s findings suggest that most
patients presented with ADHF to a large medical centre are
admitted to IMD, while only a minority are admitted to CD.
These patients represent an older and sicker ADHF

population. The independent association between the admit-
ting department and 30 day readmission was not established
in this study. Further efforts should focus on improving care
for ADHF patients in the IMD by increasing the involvement
of multidisciplinary teams aiming for care improvement dur-
ing hospitalization and after discharge.
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