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Abstract

Background: Although hospital readmission for heart failure (HF) is an issue for both men and women, little is
known about differences in readmission rates by sex. Consequently, strategies to optimize readmission reduction
programs and care strategies for women and men remain unclear. Our study aims were: (1) to identify studies
examining readmission rates according to sex, and (2) to provide a qualitative overview of possible considerations
for the impact of sex or gender.

Methods: We conducted a scoping review using the Arksey and O’Malley framework to include full text articles
published between 2002 and 2017 drawn from multiple databases (MEDLINE, EMBASE), grey literature (i.e. National
Technical information, Duck Duck Go), and expert consultation. Eligible articles included an index heart failure
episode, readmission rates, and sex/gender-based analysis.

Results: The search generated 5887 articles, of which 746 underwent full abstract text consideration for eligibility.
Of 164 eligible articles, 34 studies addressed the primary outcome, 103 studies considered sex differences as a
secondary outcome and 25 studies stratified data for sex. Good inter-rater agreement was reached: 83% title/
abstract; 88% full text; kappa: 0.69 (95%CI: 0.53–0.85). Twelve of 34 studies reported higher heart failure readmission
rates for men and six studies reported higher heart failure readmission rates for women. Using non composite
endpoints, five studies reported higher HF readmission rates for men compared to three studies reporting higher
HF readmission rates for women. Overall, there was heterogeneity between studies when examined by sex, but one
observation emerged that was related to the timing of readmissions. Readmission rates for men were higher when
follow-up duration was longer than 1 year. Women were more likely to experience higher readmission rates than
men when time to event was less than 1 year.

Conclusions: Future studies should consider different time horizons in their designs and avoid the use of
composite measures, such as readmission rates combined with mortality, which are highly skewed by sex. Co-
interventions and targeted post-discharge approaches with attention to sex would be of benefit to the HF patient
population.
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Brief summary
There has been increased attention on reducing hos-
pital readmission rates. In this scoping review, we
found notable variation exists in studies with sex
stratified analyses for HF patients readmitted to hos-
pital. Few studies were prospective in design, and re-
sults could be conflated by reporting of composite
measures and time to event. Co-interventions and tar-
geted post-discharge approaches need to be revisited
for men and women.

Background
The rise in hospital readmissions is a global concern,
placing considerable burden on patients, treatment
costs, and hospital resources [1]. In the United
States, the 30-day readmission rate for those with
heart failure (HF) increased from 17 to 20% between
the years 1993 and 2006 [2]. The number of people
living with HF is increasing, and age/sex-standard-
ized prevalence of the condition has been relatively
stable over time [3]. Current patterns of hospital re-
admission are often associated with organizational
factors, such as a length of stay, and clinical factors,
such as age and comorbidities [4]. Improved quality
of care at patient intake is also associated with a
lower probability of readmission [5, 6]. Strategies to
reduce readmission rates have shifted from hospital-
based to more patient-centred strategies, such as
telemonitoring, which may benefit patients by facili-
tating their access to health care services [7, 8]. Pub-
lic reporting and financial incentives have been
trialed by governments with the intent to reduce
hospitalization rates [9, 10].
Heart failure is a growing problem with similar

prevalence in men and women [11–13]. However, in-
formation on processes, quality of care, health status
outcomes, or other patient care experiences has not
been explored in the context of sex and gender. Heart
failure with preserved ejection fraction (HFpEF) is
more prevalent in women [13]. The lifetime risk of
heart failure is 15% for women and 11% for men for
those without a history of myocardial infarction at
age 40 [8]. A few authors have focused on sex differ-
ences in heart failure [14–17] but no study to date
has examined this in relation to readmission rates.
This article draws on a scoping review protocol to
better understand current patterns of readmission and
the interpretation of observed patterns in relation to
sex. Our aim was to examine studies reporting a
higher heart failure readmission rate for either women
or men, and to provide a qualitative overview of the
possible considerations for the impact of sex and gen-
der on this outcome.

Methods
Study protocol
A scoping review protocol was developed using the
methodological framework proposed by Arksey and
O’Malley [18]. In addition to the aforementioned
methods, we also used the Joanna Briggs Institute
Methodology for scoping reviews [19] and further
refined the process using recommendations put forth
by Levac et al. [20] This scoping review is related to
the COACH trial (clinicaltrials.gov NCT02674438-
Last accessed October 2, 2017). A consultation of
experts was included to inform the search for add-
itional articles of interest.

Information sources and literature search
The search strategy was developed in consultation
with the research team and was peer-reviewed by an
expert librarian using the PRESS peer-review of elec-
tronic search strategy checklist [21] (Appendix). Mul-
tiple databases were searched, from 2002 up to May
29, 2017, including MEDLINE, EMBASE, PubMed,
CINAHL, and Web of Science. Experts were then con-
sulted up until October 16, 2017 for additional articles
of interest (Table 1). Keywords and combinations of
mesh terms were used to narrow the search strategy:
“heart failure” OR “systolic dysfunction” OR “diastolic
dysfunction” OR “heart ventricular failure” OR “left
ventricular dysfunction” OR “cardiac failure” OR “car-
diac decompensation” OR “heart decompensation” was
combined with Readmission* or readmit* or rehospi-
tal* and sex, gender or male/female. Additional filters
narrowed the results to those papers published in the
past 15 years and limited to humans. The database
search was supplemented by a manual search of
related references in the literature drawn from the Sex
and Gender-Specific Medicine (SGSM) PubMed data-
base (Texas Tech University).

Eligibility criteria
We included reports, both published and unpublished,
that were primary research and in English. Further
consideration for inclusion was whether the results
disaggregated for sex or gender in readmission. Arti-
cles were excluded if they did not include HF as a
first episode, enrolled exclusively a pediatric popula-
tion (or those less than 18 years of age), was not full
text, or published more than 15 years prior to the
time the search was performed.

Study selection process
The screening criteria were established a priori and
calibrated amongst the team (DSL, RM, PR, AHK,
CP) with a pilot-test by screening title and abstract
on a random sample of 220 articles and 100 full text
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articles. After an acceptable inter-rater agreement was
established at 80%, pairs of reviewers (CP, AHK)
screened the pool of potentially eligible articles.

Data items and data abstraction process
We employed a ‘descriptive-analytical’ method, a nar-
rative study design, which applies a common frame-
work to all the included studies [20]. A sample of
articles was read, and a data abstraction chart was de-
veloped. Charting is a technique for synthesizing and
interpreting qualitative data by sifting and sorting

materials by key issues and themes [19, 22]. We
charted data into categories of study design, objectives
(primary, other), study population, setting, sample es-
timation, endpoints, and statistical methods for sex
group differences. Charting was stratified by sex for
sample size, age, sample lost to follow up, event-free
survival, mortality rate, all-cause and heart failure re-
admission rates, non-cardiovascular readmission rates,
and any other potentially important findings. Length
of hospital stay, time to event, and hazard ratios for
readmission were also extracted. The chart was cali-
brated by the team (WW, RM, PR, DL, AHK, CP) on
a sample of 12 included articles (11 from the sex and
gender-specific medicine PubMed database and 1 art-
icle from the grey literature). Two reviewers used a
standard form to decide which resources contained a
primary objective evaluating sex differences in pa-
tients with heart failure following readmission.
When more than one outcome was reported in an

article, we used a hierarchical selection process: (a)
authors’ explicit declaration of primary objective, (b)
the outcome used to calculate the sample size, (c) au-
thors’ attribution of importance to the outcome in
their description of the results, or (d) the outcome
that appeared first in the methods section [23]. We
used the category “Other” to classify resources that
looked at patient populations presenting with a first
episode of heart failure, if sex differences following
readmission was specified as a secondary outcome
measure or other (Fig. 1). Since studies with compos-
ite outcomes can mask associations that might be dir-
ectionally opposite for death versus readmission, we
determined whether composite outcomes were used
in combination with mortality. We used the category
“Background” to classify resources that contained in-
formation about readmission rates for men and
women, but the authors did not perform sex-stratified
analyses. Disagreements were resolved by discussion
and other authors were involved to assist with am-
biguous cases.

Definition of sex and gender
Although the number of publications that are relevant
to sex/gender in the field of HF has grown over the years
(Table 1), we found that there is still much confusion
over terminology. For consistency, in this review “sex”
will refer to a set of biological attributes in human par-
ticipants that are associated with physical and physio-
logical features [24]. The term “gender” will refer to
socially constructed roles, relationships, behaviours, and
powers as defined by the Government of Canada [24].
However, the data charted are reported per verbatim as
used by the authors of the full text resources.

Table 1 Study characteristics

Study Characteristics Type, n

Journal disciplines Peer-reviewed or double blind,
n = 34 Dissertations, n = 2

Grey Literature (n = included/
potentially eligible)

CADTH- Canadian Agency for
Drugs and Technologies in
Health n = 0/15

Center for Disease Control n.ra.

CIHI n.r.

Health Canada n = 0/9

Google Scholar n = 1/491

TRIP n = 1/19

National Technical Information
Service n = 1/581

Scopus n = 1/10

Duck Duck Go n = 2/200

UofT Theses and Dissertations in
the Sciences n = 0

OAIster n = 0/2

Health Quality Ontario, n = 0/5

New York Academy of Medicine’s
Grey Literature Report n = 0

Open Grey n = 0/4

T-space n = 0/31

World Health Organization n.r.

Consultation Experts Journal Articles 1/7 (exclusion
criteria: did not address re-admission)

Study Design Prospective n = 11

Retrospective n = 25

Year of publication 2013–2017 n = 14

2008–2012 n = 13

2002–2007 n = 9

Geographical region North America (US n = 14,
Canada n = 4)

Europe n = 11

Asia n = 4

Australia n = 2

Africa n = 1
aN.r. Not reported
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Results
Article types
The electronic database search generated 5887 re-
sources. Six additional potential records were identi-
fied by a hand search of references from the
included articles, the grey literature, and by consult-
ing a group of experts in the field. After duplicates
were removed and resources were screened for eligi-
bility, 36 sources remained, comprising 34 journal
articles and 2 dissertations (Fig. 1). Good inter-rater
agreement for a pair of reviewers was reached at
each stage of the eligibility assessment (83% title/ab-
stract; 88% full text; kappa = 0.69 [95% CI: 0.53–0.85]).
Most of the sources were recently published: 14 (2013–
2017), 13 (2008–2012) and 9 (2002–2007) (Table 1).
Twenty-five of the studies were retrospective and 11 were

prospective in study design. Most of the studies were from
North America including four from Canada. One hundred
three sources were classified as “Other” and 25 sources
were considered “Background”.

Clinical aims
A broad range of research questions was addressed.
Twenty-one study objectives (34%) focused on predic-
tors, risk or prognostic factors, 15 (24%) presented a
query into the clinical profiles or etiology of patients re-
admitted with an index diagnosis of heart failure. Sex
differences were explicitly stated only in 12 (19% study
objectives). Environmental or external factors such as
timing or setting were the least frequently addressed
[objectives: 1 (2%) and 2 (3%)], respectively.

Fig. 1 Prisma flow diagram showing the process used for screening studies using sex-gender analysis for HF readmissions
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Definition of heart failure
Notably for defining heart failure, none of the included
studies considered sex differences in HF presentation or
sex-specific characteristics. A large proportion of studies
in this scoping review defined HF using the World
Health Organization’s International Classification of Dis-
eases code: 14 (35%) studies. The remaining 6 (16%)
studies used the Framingham study clinical criteria, 4
(11%) studies, adopted the criteria defined by the Euro-
pean Society of Cardiology, 7 (18%) papers defined HF
with clinical examinations, 3 (7%) studies, used specific
regional hospital admission codes or registry database
codes, in 1 (2%) study, HF was defined as impaired car-
diac output, and in 3 (7%) studies, HF was not defined.
In addition, 4 (10%) studies reported using multiple
diagnostic criteria. HF definitions are summarized in
Table 2.

Outcomes reported
Some studies reported readmission outcomes separ-
ately while others examined the composite of death
or readmission to hospital. Six studies reported that
women had higher rates of readmission or experi-
enced the composite outcome more frequently than
men (Table 3). Among these 6 studies, 4 had a mean
follow-up duration of 3 months or less. Amongst
studies in which non-composite outcomes were used,
we found 3 that reported higher heart failure re-
admission rates in women when compared to men
[25, 26, 38] (Table 4). One study reported cardiovas-
cular event-free survival (as defined by survival free
from HF admission, acute myocardial infarction, cor-
onary revascularization, valvular surgery, or heart
transplantation) and found significantly lower risk in
women [38].
Twelve studies reported higher readmission or com-

posite outcomes in men. Among these, 6 studies
demonstrated higher all-cause readmission rates [27,
29, 30, 40, 53, 58] (Table 5) and 4 studies reported
higher hazard ratios for composite events [28, 31, 39,
50] (Table 6). In a prospective study, Nieminen et al.
[53] reported men having higher rates of all-cause re-
admission at 1 year compared to a 3-month endpoint.
In a Canadian retrospective study, Howlett et al. [28]
reported that men were more likely to die than
women following rehospitalization at 12 months using
the composite measure of death and/or hospital re-
admission. In total, 5 of 12 studies finding higher re-
admission rates (not combined with other endpoints)
in men examined follow-up durations of 12 months
or more.
Eighteen studies reported no sex differences in re-

admission rates between men and women (Table 7).

Non-HF cardiovascular causes of readmission
The observed sex differences in readmission rates
could be potentially explained by several factors
including patient characteristics and differences in
processes of care. Vader [46] reported risk factors for
post-discharge readmission or death in patients
treated for acute heart failure, including male sex,
non-use of angiotensin-converting enzyme inhibitors
(ACEI) or angiotensin receptor blockers (ARB), lower
baseline sodium, non-white race, lower systolic blood
pressure at discharge or day 7, increased length of
stay, and depression. In addition, both Vader [46] and
Howie-Esquivel [42] reported a two-fold increase in
cardiac readmission rates for women whose ethnicity
was Caucasian. Older age and the comorbidities that
are associated with aging were reported to be risk fac-
tors for readmission [27, 30]. Comorbidities including
myocardial infarction, chronic kidney disease, cancer,
and diabetes mellitus were cited as predictors of in-
creased readmission risk [27].
Some co-variates such as diabetes, valvular heart

disease, blood pressure, and atrial fibrillation were
sex-sensitive, and could potentially have a role in dif-
ferential risk of readmissions in women and men.
Diabetes and anemia were significantly more frequent
in women [53]. Women more often presented with
atrial arrhythmia and atrial fibrillation, and men with
ventricular arrhythmias [53]. Women were more likely
to present with valvular heart disease, hypertension,
and preserved left ventricular function, but also less
likely to be diabetic or smokers [52, 53]. The pres-
ence of coronary disease and an ischemic etiology
may modify HF outcomes in women and men. Specif-
ically, Mullens [54] reported better survival rates for
women with a nonischemic cause, whereas there was
a trend toward worse survival in those with ischemic
heart failure.
The effects of ejection fraction on sex-specific re-

admission rates are variable. Alla [49] reported that
males had a relative risk of hospitalization for heart fail-
ure that was greater than females when the ejection frac-
tion was reduced but not when preserved. The authors’
survival analysis showed an advantage for females with
HF and reduced ejection fraction [49]. In a retrospective
study, Goncalves et al. [39] found that males with pre-
served and reduced left ventricular systolic function
were more likely to die and/or be re-admitted within 6
months.
Howlett [28] found that women were more likely to

receive usual care rather than specialized heart manage-
ment from a clinic (52% vs. 37%). Nieminen [53] ob-
served higher rates of readmission in men even when
both sexes were treated as frequently and as long in the
different types of wards (internal medicine, cardiology,
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intensive care unit and cardiac care unit). The initial
place of presentation for both women and men was the
emergency department followed by admission to the
general ward [36].
There was some indication that whether women

were alone, supported socially by a partner, or work-
ing could impact readmission rates. Niemminen [39]
discussed that readmitted women were more often re-
tired, living alone or in special accommodation.

Differences in interventions
Nieminen [39] described that women underwent sig-
nificantly fewer invasive procedures. However, Chang
[36] found no sex differences in the use of critical
life-saving procedures such as renal replacement ther-
apy, mechanical ventilation, defibrillation or cardio-
pulmonary resuscitation. Zsilinszka [44] also did not
note any sex differences in use of dialysis or mechan-
ical ventilation. It appeared that where differences in
procedures were observed, there was some clinical
discretion involved and they were not necessarily im-
mediately critical for sustaining life. For example, in-
vasive procedures such as coronary angiography were
performed less often in women than men (1.4% vs.
2.8%, p < 0.001) [36]. Sheppard [32] also found that
women underwent fewer non-invasive assessments of

Table 2 The primary author and year of publication, and heart
failure as defined in the study

Primary Author (Year of Publication) Definition of heart failure

Macdonald (2008) [25]; Arora
(2017) [26]; Omersa (2016) [27];
Howlett (2009) [28]; Madigan
(2012) [29]; Robertson (2012)
[30]; Blackledge (2003) [31];
Bradford (2016) [32]; Eastwood
(2014) [33]; Sheppard (2005)
[34]; Chun (2012) [35]; Howlett
(2009) [28]; Jenghua (2011) [36];
Lee (2004) [37]

World Health Organization’s
International Classification of
Diseases code-10th revision; 9th
revision; Australian modification

Jimenez-Navarro (2010) [38];
Goncalves (2008) [39]; Ogah (2014)
[40]; Opasich (2004) [41]

European Society of Cardiology

Howie-Esquivel (2007)
[42]; Sato (2015) [43]; Ogah
(2014) [40]; Ogah (2015) [44];
Sajeev (2017) [45]; Lee (2004) [37]

Confirmed by a cardiologist,
using standard Framingham
criteria or exacerbation of a
previously documented HF;
Framingham criteria (including
symptoms, physical examination,
chest x-ray and echocardiographic
findings)

Vader (2016) [46] The presence of more than one
symptom (dyspnea, orthopnea,
edema) and 1 sign (rales on
auscultation, peripheral edema,
ascites, or pulmonary vascular
congestion on chest radiography)
in DOSE-AHF or ROSE-HF or
admission to the hospital with
a primary diagnosis in CARRESS HF

Gevaert (2014) [47] Preserved left ventricular fraction
was defined as left ventricular
ejection fraction greater than or
equal to 50% and heart failure
with reduced ejection fraction
was defined as less than 50%

Chang (2014) [48] New onset of HF with acute
decompensation or chronic HF
with acute decompensation
requiring hospitalization

Alla (2007) [49] Current or past evidence of low
cardiac output or congestion
edema, elevated jugular venous
pressure, or rales or evidence of
pulmonary congestion

Ieva (2015) [50] Diagnostic Category - Nervous
system, respiratory system,
circulatory system, with HF-related
events, from Agency for healthcare
research and quality and centres
for Medicare and medicaid
services hierarchical condition
category in hospital administrative
database

Tarantini (2002) [51] Hospital admission for CHF

Zsilinskza (2016) [52] Heart Failure National Registry
Emergency Module (ADHERE-EM)
database

Sajeev (2017) [45] Chronic systolic HF was
defined as systolic HF for
at least 6 months with an

Table 2 The primary author and year of publication, and heart
failure as defined in the study (Continued)

Primary Author (Year of Publication) Definition of heart failure

EF of less than 50% and/or
patients who are on standard
HF medications, which
include at least two groups
of medications mentioned:
ACEI/ARB, diuretics or digoxin

Nieminen (2008) [53] Diastolic dysfunction was
classified by the investigator
as mild, moderate or severe
according to echocardiographic
criteria; signs of heart failure
(rales, hypotension, hypoperfusion)
and signs of heart failure on chest
x-ray. Acute decompensated
chronic heart failure was defined
as worsening of heart failure in
patients with a previous diagnosis
or hospitalization for heart failure
or as new-onset acute heart failure
for patients with no prior history
of heart failure

Mullens (2008) [54] Impaired cardiac output (cardiac
index < 2.4Lmin/m2)

Schwarz (2003) [55]; Otero-Ravina
(2009) [56]; Ahmed (2014) [57]

Not reported; Diagnosis of HF made
by a specialist (cardiologist and/or
internist)

N.B. Does not include information from abstracts only or dissertations, unless
linked to published article
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Table 7 Objectives, study population, setting, type of study, and study endpoints as reported in studies with similar rates between
males and females. Studies reported by primary author in alphabetical order

Primary Author
(year)

Objectives Setting (geographical
location, recruitment period)

Study Design Study Endpoints

Ahmed (2014) [57] Examined the impact of
gender on a wide variety
of major natural history
endpoints in a propensity
matched population of
ambulatory chronic HF
patients in which men
and women were well
balanced on all measured
baseline covariates

302 clinical centers across
the United States (186
centers) and Canada
(116 centers) between
January 1991 and
August 1993.

Retrospective
observational

Mortality, hospitalizations
(all cause, cardiovascular
causes and HF)

Bradford (2016) [32] To evaluate the diagnosis
and timing and to identify
patient and clinical
characteristics associated
with 30 day readmissions
among heart failure patients.

Acute care hospitals
(San Diego, US, October
2009 to November, 2014)

Retrospective 30-day Readmissions

Chang (2014) [48] To study sex differences in
clinical characteristics and
outcomes among multi-
ethnic Southeast Asian
patients with hospitalized
heart failure

Hospitals in the Southeast
Asian nation of Singapore,
January 1, 2008 to
December 31, 2009

Prospective Length of stay, in
hospital mortality and
rehospitalisation

Chun (2012) [35] Examined a patient cohort
discharged after being newly
hospitalized for HF and
followed them over their
lifetime for all cardiac and
noncardiac hospitalizations
that occurred until death.
Examined patterns of
hospitalization and
recurrent cardiovascular
events and the association
of sex, presence of HFrEF
versus HFpEF, and ischemic
versus nonischemic etiology
on hospitalizations

Hospitals (Ontario,
Canada, April 1999 to
March 2001)

Retrospective Recurrent hospitalizations,
cardiovascular events, and
survival

Eastwood (2014) [33] To identify factors associated
with risk of all-cause and
HF-specific readmissions
within 7 and 30 days of
discharge

Acute care hospital
in Alberta from
April 1, 2002 to
March 31, 2012

Retrospective 7-and 30-day readmission
for all causes, 7-and
30-day readmission for HF

Gevaert (2014) [47] To compare the incidence
and treatment of atrial
fibrillation on admission
between men and women
admitted with acute heart
failure

2 Belgian hospitals,
Nov 2006 to May
2012; Patients
included in the
prospective BIO-HF
registry (evaluates
all patients admitted
with the New York
Heart Association
class 3–4)

Prospective design One-year all-cause mortality
or readmission for HF.
Secondary endpoints were
in-hospital mortality and
restoration of sinus
rhythm at discharge

Jenghua (2011) [36] To determine early
readmission rate after
discharge among patients
with principal diagnosis
of CHF and (2) identify
predictors of readmission
within 30 days after
discharge for this group
of patients

Tertiary care hospital
in a large metropolitan
area of Phitsanulok
Province, Thailand

Retrospective Rate of readmission
after discharge;
predictors of readmission
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Table 7 Objectives, study population, setting, type of study, and study endpoints as reported in studies with similar rates between
males and females. Studies reported by primary author in alphabetical order (Continued)

Primary Author
(year)

Objectives Setting (geographical
location, recruitment period)

Study Design Study Endpoints

Lee (2004) [37] To evaluate the effect
of gender on the risk of
all-cause rehospitalization
and that specific to heart
failure in a diverse
contemporary cohort of
adults who had been
hospitalized with HF

16 Kaiser Permanente
of Northern California
facilities (July 1, 1999
to June 302,000)

Retrospective cohort Any rehospitalisation and
readmission due specifically
to heart failure

Mullens (2008) [54] To investigate whether
there is gender-specific
differences in clinical
presentation, response
to intensive medical
therapy, and outcomes
in patients admitted with
advanced decompensated
heart failure.

Dedicated heart failure
intensive care unit in
clinic (USA, 2000 to 2006)

Retrospective All-cause mortality, all-cause
mortality or cardiac
transplantation and first
readmission for heart
failure after discharge

Nieminen (2008) [53] To evaluate the gender
differences in patients
hospitalized for acute
heart failure in the
EuroHeart Failure Survey II

133 Hospitals: university
hospitals 47, 49%
community or district
hospitals, 4% private
clinics (30 European
countries, October
21st 2004 to August
31st 2005)

Prospective Gender differences in
prescription of HF medication;
rehospitalizations and
one-year mortality

Ogah (2015) [44] To evaluate the sex
differences in acute
heart failure in sub-
Saharan Africa

12 Cardiology units
(9 sub-Saharan African
countries: Cameroon,
Ethiopia, Kenya,
Mozambique, Nigeria,
Senegal, South Africa, Sudan
and Uganda, July 12,007
to June 302,010)

Prospective Length of hospital stay,
mortality rates, and all-
cause re-admission

Opasich (2004) [41] To identify differences
between sexes in the
clinical profile, use of
resources, management
and outcome in a large
population of ‘real world’
patients with heart failure

167 Cardiology
(CARD) and 250
internal medicine
(MED) departments
(Italy, February 14,
2000 to February
25, 2000)

Retrospective Number of cardiovascular
procedures and diagnostic,
and pharmacological
therapy, in-hospital mortality

Otero-Ravina (2009) [56] Characterization of current
morbidity and mortality
among heart failure in
Galicia together with their
main determinants

Eight geographical
areas of Galicia,
year 2006

Prospective Survival rates

Sajeev (2017) [45] Study the demographical
and clinico-pathological
characteristics of patients
presenting with heart
failure and evaluate the
1 year outcomes and to
identify risk predictors if any

A tertiary care centre
(South India, April
2013–September 2014)

Prospective Mortality and/or re-
hospitalization due to HF

Schwarz (2003) [55] To evaluate whether
severity of cardiac illness,
cognitive functioning,
and functional health
of older adults with heart
failure (HF) and psychosocial
factors related to caregiving
are predictive of hospital
readmissions for those
with HF

2 Community hospitals
(Ohio, US)

Prospective 3-month re-admission
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ventricular function and ischemia and had fewer re-
vascularization procedures.
More studies, in general, reported that women were

less likely to receive evidence-based therapies than
men. Men were more often prescribed β-blockers, va-
sodilators, and antiplatelet agents than women and
were administered higher mean doses than women
[38]. Women were also less frequently prescribed
ACE inhibitors [34]. Chang [48] noted that women
were less likely to receive evidence-based therapies
upon discharge compared to men. In contrast to the
above, Zsilinskza [52] did not note any sex differences
in HF therapies, such as administration of diuretics or
vasodilators. A potential reason for the similar rates
of some drug classes in women is that the higher
prevalence of hypertension in women may have over-
lapping indications for HF. Therefore, increased beta-
blocker therapy in women, for example, may reflect
management of hypertension and HF with preserved
ejection fraction [34].

Discussion
Findings from this scoping review confirm that
while most of the studies that included sex-based
analyses showed no differences in readmission rates
following HF hospitalization, several factors still
point to the need of targeted sex-based management
for at-risk populations. The rise in hospital

readmissions is a global concern and is often used
as a quality benchmark for health care systems.
Hospital readmission is a considerable burden on
the individual from a cost perspective and the re-
lated treatment costs and hospital resources tax the
health system. This review is the first to use a sys-
tematic method to describe the literature for assessing re-
admission rate differences in men and women with an
index HF hospitalization.
We have observed that there might be an interplay

between sex, timing post-discharge, and readmission
rates. Studies in which women were more likely to
have higher readmission rates than men tended to
have durations of follow-up of less than 12 months.
This finding suggests that short-term follow-up, im-
proved self-management and early care following dis-
charge from the hospital may be needed. Reducing
readmission rates in women may necessitate consider-
ation of sex-specific roles and supports for women
who live alone. In contrast, readmission rates ap-
peared to be higher for men in studies with longer
durations of follow-up (> 12 months) [28, 53].
Few studies with a sex and gender sensitive approach

have been conducted prospectively. HF readmission is
more typical of patients who are men with reduced ejec-
tion fraction than women [59]. Two of the retrospective
studies which contained information on LVEF [39, 49]
indicated that the tendency for readmission was higher

Table 7 Objectives, study population, setting, type of study, and study endpoints as reported in studies with similar rates between
males and females. Studies reported by primary author in alphabetical order (Continued)

Primary Author
(year)

Objectives Setting (geographical
location, recruitment period)

Study Design Study Endpoints

Sheppard (2005) [34] To explore gender
differences in therapy,
resource utilization, and
clinical outcomes in
patients who had CHF

Quebec hospital
summary database
linked to provincial
physician and drug
claims databases,
January 1998 and
December 2002

Retrospective Procedure, medical therapy
and re-hospitalizations,
emergency room visits

Tarantini (2002) [51] Evaluate the clinical
characteristics, 1-year
prognosis and therapeutic
approach of heart failure
with a preserved left
ventricular systolic
function in a large
multicenter registry of
patients referred to
specialized heart failure
clinics

133 Centers of the
ANMCO working
group on heart
failure, March1995
to January 1999

Prospective Use of cardiovascular
medications, hospitalizations
(all-cause for cardiovascular
events and for worsening CHF)

Zsilinskza (2016) [52] Evaluate sex differences
in patients with HFpEF
that presented to the
ED with acute HF,
regarding presentation,
treatments, and outcomes.

83 Hospitals (United
States, January 2004
to September 2005)

Retrospective Emergency department
therapies and management,
hospital length of stay,
in-hospital mortality, post-
discharge outcomes

ANMCO Associazione Nazionale Medici Cardiologi Ospedalieri (National Association of Hospital Doctors Cardiologists), N.R None reported, HFpEF Heart failure
preserved ejection faction, ED Emergency department, EF Ejection Faction, AHF Acute heart failure, HF Heart failure, CHF Congestive heart failure, ICD International
Statistical Classification of Diseases and related health problems
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in men as compared to women. When the totality of
studies was examined, including those with or without
LVEF assessment, more studies indicated a higher re-
admission rate for men overall.
Sex and gender differences may relate in part to

compliance with pharmacological treatments. Analysis
of the EuroHeart Failure Survey indicated that com-
pliance with pharmacological therapies differed be-
tween men and women. Men may be less compliant
to pharmacological treatments, following discharge
after an index diagnosis of heart failure. As future
next steps, education with good integrated care and
follow up conversations with practitioners warrants
investigation leading to improved health outcomes
and reduced readmission rates among men. The
greater use of invasive diagnostic procedures in men
may also relate to the observed early differences in
outcomes since these procedures may impact early
outcomes reflecting the care received during the acute
care hospitalization.
A sex specific approach to post-discharge heart fail-

ure care may require better access points of care for
certain populations. For example, earlier readmission
risk in women may suggest that improved post-
discharge transitional care, ongoing physician follow-
up in the near-term, home visitation by nurses, and
remote patient monitoring could be particularly use-
ful. In men, later readmissions may indicate the need
for long-term follow-up, ensurance of medication
compliance, and early treatment of conditions such as
ischemic HF, which can lead to late readmissions
downstream. Further, future studies should report
sex-specific readmission and mortality outcomes sep-
arately, since the composite outcome of death or re-
admission may mask informative underlying patterns.
Sex-based approaches to pharmacotherapy also war-
rant greater exploration. For example, it is known
that absorption rates and metabolism of digoxin are
different between men and women [14]. Thus, serum
digoxin should be administered in lower doses to
women to avoid toxicity because of these pharmacoki-
netic differences [60].

Strengths and limitations
Given the large sample of papers in our database, we
focused on sex-sensitive factors which could be part
of a global strategy to reduce readmission rates. Our
methodology was robust as we included a consult-
ation panel of experts, which is an optional step in
the Arksey and O’Malley framework. We also con-
sulted individually with a professional librarian, a car-
diologist, and sex and gender experts. We linked the
references of relevant studies when a primary research
study cited either appendices, supplementary material,

or pilot studies or if the same author wrote a disser-
tation and an abstract in conjunction with a journal
article [42, 61, 62].
There are some limitations to our scoping review.

A primary objective needed to state evaluations of sex
and gender for a study to be included in this scoping
review. Secondary or subgroup analyses may not re-
sult in conclusive findings without a power calcula-
tion for factors related to sex. Further, without a pre-
specified sample size that powers these secondary
analyses, even if findings are positive, may not be
clinically relevant. We also found that sex and gender
terminology was often confused which could conflate
study findings and may not clearly demonstrate how
the interrelated nature of these concepts may impact
men and women. The time spent in observation units
by hospitals and the use of emergency department
might be explored in future studies. This scoping re-
view, while providing a description of the research on
readmission rates as it relates to sex and gender to
date, is limited in its ability to demonstrate trends
over time. Finally, the observations of the potential
interaction between sex-specific readmission risk and
time horizon can only be considered hypothesis gen-
erating in this review, and indeed many studies
showed no difference. This interaction between sex
and time horizon may need to be confirmed in differ-
ent jurisdictions, accounting for the competing risks
of death, before implementing policies directed to-
ward reducing early vs. later-term readmissions.

Conclusion
Overall, there is an increase in reporting of sex and
gender differentiated data; however, we found that in
most studies, this was not explicitly stated in the
primary objectives. We found more papers reported
that men with heart failure had significantly higher
readmission rates compared to women with heart
failure. The effect of sex on readmission may have
been dependent on follow-up duration, with longer
follow-up duration favoring higher readmission rates
among men. Readmission reduction programs could
include targeted educational approaches and conver-
sations with practitioners following discharge about
medication compliance and management strategies.
In addition, we encourage the use of singular rather
than composite measures (i.e. combination of mor-
tality and readmission), the latter having the poten-
tial to mask important sex-specific associations.
Future studies would be needed to investigate heart
failure in relation to readmission rates to examine
sex and gender differences and their effects over
time.
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