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Abstract

To estimate the risk of all-cause mortality and hospitalization in frail patients with chronic heart failure (HF), a systematic
search and meta-analysis was carried out to identify all prospective cohort studies conducted among adults with HF where
frailty was quantified and related to the primary endpoints of all-cause mortality and/or hospitalization. Twenty-nine studies
reporting the link between frailty and all-cause mortality in 18 757 patients were available for the meta-analysis, along with 11
studies, with 13 525 patients, reporting the association between frailty and hospitalization. Frailty was a predictor of all-cause
mortality and hospitalization with summary hazard ratios (HRs) of 1.48 [95% confidence interval (CI): 1.31–1.65, P < 0.001]
and 1.40 (95% CI: 1.27–1.54, P < 0.001), respectively. Summary HRs for all-cause mortality among frail inpatients undergoing
ventricular assist device implantation, inpatients hospitalized for HF, and outpatients were 1.46 (95% CI: 1.18–1.73, P< 0.001),
1.58 (95% CI: 0.94–2.22, P = not significant), and 1.53 (95% CI: 1.28–1.78, P < 0.001), respectively. Summary HRs for all-cause
mortality and frailty based on Fried’s phenotype were 1.48 (95% CI: 1.03–1.93, P < 0.001) and 1.42 (95% CI: 1.05–1.79,
P < 0.001) for inpatients and outpatients, respectively, and based on other frailty measures were 1.42 (95% CI: 1.12–1.72,
P < 0.001) and 1.60 (95% CI: 1.43–1.77, P < 0.001) for inpatients and outpatients, respectively. Across clinical contexts, frailty
in chronic HF is associated with an average of 48% and 40% increase in the hazard of all-cause mortality and hospitalization,
respectively. The relationship between frailty and all-cause mortality is similar across clinical settings and comparing measure-
ment using Fried’s phenotype or other measures.
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Introduction

Chronic heart failure (HF), a leading cause of morbidity and
mortality worldwide, contributes to a substantial deteriora-
tion of quality of life for individual patients and constitutes
a huge economic burden for healthcare systems.1 High treat-
ment costs justify optimization of risk assessments and ther-
apeutic decisions made for patients with chronic HF.2 Hence,
inquiry into novel prognostic factors in HF beyond classic di-
agnostic tests, such as frailty, has become more common. Al-
though it does not have a uniform and widely recognized
definition, frailty is generally considered an increased

vulnerability to external stressors, which results from
multi-organ dysfunction.3–7 Current evidence suggests that
the pathophysiological hallmarks of frailty are oxidative
stress and chronic inflammation, both of which are also com-
mon in chronic HF8,9; however, the pathophysiological path-
ways of frailty in HF have yet to be elucidated. Moreover,
the relationship between frailty and HF is complex, in part
due to the overlap between frailty, ageing, and
co-morbidity with HF.10–13 Given that frailty is strongly linked
to adverse outcomes, such as mortality, hospitalization, and
institutionalization,14–17 among older adults in general, it is
worthwhile to examine how frailty impacts outcomes in HF.
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Up to 76% of patients with chronic HF may be frail, de-
pending on the setting.18 Frailty was also shown to be associ-
ated with an increased risk of all-cause mortality and
hospitalization in chronic HF.19–22 However, published data
on the relationship between frailty and clinical outcomes
are inconsistent and frequently inconclusive.23–33 Moreover,
the effect sizes reported in relation to frailty and clinical out-
comes are highly variable with hazard ratios (HRs) for
all-cause mortality ranging between 1.1134 and 17.41.35 Het-
erogeneity across studies of frailty and clinical outcomes is
undoubtedly multifactorial but at least in part constitutes a
function of different clinical settings and the lack of an oper-
ational definition and measure of frailty.36 The lack of the
standardization was also reflected in a few recently published
meta-analyses examining the effects of frailty on all-cause
mortality and hospitalization risk; depending on the authors’
approach to source study selection, the results differed, espe-
cially in terms of the magnitude of the effect of frailty on
outcomes.19–22 Given significant variation in both setting
and the conceptualization and measurement of frailty in HF,
and a constant influx of new evidence, the purpose of this
meta-analysis was to quantify the relationship between frailty
and clinical outcomes (all-cause mortality and hospitalization)
among adults with HF. In addition, we examined the effect of
clinical setting (inpatient for HF exacerbation, inpatient for
left ventricular assist device implantation, and outpatient)
and selection of frailty measure (physical and multidimen-
sional) on the relationship between frailty and clinical
outcomes.

Methods

This study was carried out in strict accordance with the rec-
ommendations in the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) and Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) guidelines.

Search strategy

A systematic search of the PubMed, Scopus, and Google
Scholar using the Cochrane guidelines to conduct the
meta-analysis following PRISMA statement was used (Appen-
dix 1). All published studies that investigated the relationship
between frailty and outcomes in patients with HF and used
the terms ‘frailty’ AND ‘heart failure’ were identified. The
search limits were defined as ‘English’ (language) and ‘the be-
ginning of a given database through to 31 May 2019’ (publi-
cation date).

Eligibility criteria

We included case–control, prospective, or retrospective stud-
ies conducted in humans with a definite diagnosis of HF and
frailty quantified and related to the primary endpoints of
all-cause mortality and/or hospitalization. If multiple papers
came out of the same cohort, those that reported on the
largest sample size were chosen. We excluded studies on pa-
tients with acute HF, without well-specified frailty
definition/measure, with composite primary endpoints, and
without HR values for frailty effect or numbers of frail and
non-frail patients who achieved/not achieved the primary
endpoint, as well as reviews, case reports, and the studies
we were unable to extract for full-text review.

Review process

During the first stage, all records were identified from
searches of the electronic databases, and duplicates were re-
moved. During the second stage, four researchers (IU SM,
BU, JJ) independently screened the titles and abstracts to
identify the potentially eligible studies. During the third stage,
potentially eligible studies were selected for full-text review
(Figure 1). The disagreement was resolved by mutual consent
after discussion.

Data extraction

The characteristics recorded for each study included authors’
names, publication year, country of origin, study design, set-
ting (outpatients, inpatients hospitalized due to exacerbation
of chronic HF, and inpatients undergoing ventricular assist de-
vice implantation), sample size, numbers of frail and non-frail
patients, age of the patients, proportions of women and men,
instrument used to diagnose frailty, duration of follow-up,
primary endpoint (all-cause mortality and/or HR-related hos-
pitalization), and HR for the frailty effect or numbers of frail
and non-frail patients who achieved/not achieved the pri-
mary endpoint.

Data analysis

All meta-analytic procedures were conducted with
StataMP v. 15 (College Station, Texas, USA). Random-effects
meta-analyses were used to quantify pooled HRs and 95%
confidence intervals (CIs) because this approach takes into
account both within-study and between-study variance.
Studies were weighted using the DerSimonian and Laird
method. Variation in HRs across studies attributed to hetero-
geneity was quantified using Q and I2. Predictive intervals
were calculated to present the expected range of HRs related
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to frailty that may be observed in similar studies in the future.
Summary HRs were compared by clinical setting (i.e. outpa-
tients vs. inpatients hospitalized due to exacerbation
of chronic HF vs. inpatients undergoing ventricular assist
device implantation) and frailty measurement (i.e. Fried’s
phenotype-based scales vs. other instruments) using a
random-effects test for heterogeneity between subgroups.
Finally, risk of publication and small sample bias were evalu-
ated using funnel plots and Egger’s tests, respectively.

Results

Study characteristics

The flow chart of the literature search is presented in Figure
1. Out of 66 full-text articles reviewed, 36 were excluded as
they did not report the effects of frailty as HRs (n = 35)
and/or analysed the effect of frailty as a continuous rather
than a dichotomous measure (n = 3). Eventually, 29 studies
analysing the link between frailty and all-cause mortality, in-
cluding a total of 18 757 patients with chronic HF, were avail-
able for the meta-analysis, along with 11 studies, with a total
of 13 525 patients, analysing the association between frailty
and hospitalization risk. All but three studies24,28,33 analysing

the link between frailty and all-cause mortality and all studies
on the association between frailty and hospitalization risk
were prospective cohort studies (Table 1). Based on the per-
centages of satisfied STROBE criteria,53 the quality of all stud-
ies was assessed as high or borderline high (Appendix 2).

Influence of frailty on all-cause mortality

The studies analysing the link between frailty and all-cause
mortality were published between 2005 and 2018. The vast
majority of those studies were conducted in Europe (n = 10)
or the USA (n = 11). Among the 29 studies, 11 involved
outpatients,30,35,37–40,42–45,47–49 5 involved patients hospital-
ized due to exacerbation of chronic HF,27,32,34,45,49 and 13 in-
volved patients who underwent scheduled implantation of a
ventricular assist device.23–26,28,29,33,41,46,51,52 The sample
sizes in the included studies ranged between 4030 and
9964.43 The mean age of the study patients varied between
48.426 and 85.2 years48 and the proportions of women be-
tween 11.1%23 and 62%.44 In 13 studies, frailty was deter-
mined based on Fried’s criteria26,29–32,34,40,43,45–48,51 and in
16 with other frailty scales or indices.23–25,27,28,33,35,37–
39,41,42,44,49,50,52 The duration of follow-up in prospective co-
hort studies ranged between 30 days47,50,52 and 12 years.37

The proportions of included frail patients varied from

Figure 1 Flow diagram of the study (PRISMA).
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9.2%24 to 76.0%,45 with the overall percentage of frail per-
sons equals 45.1% (Table 1).

The HRs for all-cause mortality in frail patients are shown
in Figure 2. Across studies, the summary HR for all-cause mor-
tality was 1.48 (95% CI: 1.31–1.65), P < 0.001. There was sig-
nificant [Q = 61.4 (d.f. = 28), P < 0.001] and considerable
heterogeneity (I2 = 54.4%) in HRs across studies. The ex-
pected range of HRs that may be observed in similar studies
in the future was approximately 1–2. The funnel plot was
symmetric around the summary HR at all levels of variance in-
dicating limited publication bias. Egger’s test was positive for
bias from small sample studies favouring higher HRs
(bias = 1.02 ± 0.29, t = 3.54, P = 0.002).

The HRs for all-cause mortality in frail patients by clinical
setting are shown in Figure 3. The summary HR for all-cause
mortality in 13 studies conducted in 3817 patients

hospitalized for implantation of a ventricular assist device
was 1.46 (95% CI: 1.18–1.73, P < 0.001). The summary HR
for all-cause mortality determined for five studies including
1318 patients hospitalized due to the exacerbation of chronic
HF, 59.0% of whom were frail, was 1.58 (95% CI: 0.94–2.22,
P = not significant). The summary HR for all-cause mortality
in 11 studies conducted in 13 622 outpatients, 32.3% of
whom were frail, was 1.53 (95% CI: 1.28–1.78, P < 0.001).
There was significant [Q = 29.2 (d.f. = 10), P = 0.001] and con-
siderable heterogeneity (I2 = 64.8%) among HRs of outpatient
studies; there was no significant heterogeneity in HRs in
other settings. There was no statistical difference in summary
HRs across clinical settings (P = 0.790).

The HRs for all-cause mortality in frail patients by frailty
measurement and setting are shown in Figure 4. The sum-
mary HRs for all-cause mortality determined in 13 studies

Table 1 Characteristics of studies included in the meta-analysis

Authors (year) Country Design Setting Patients (n) Age (years) Women (%) Frail (%) Frailty measure(s) Follow-up time HR (95% CI)

All-cause mortality

AFN, Acute Frailty Network; BI, Barthel Index; CFS, Clinical Frailty Scale; CI, confidence interval; CSHA, Canadian Study of Health and Aging;
DI, Deficit Index; DFI, Derby Frailty Index; FFI, Fried Frailty Index; FFP, Fried frailty phenotype; FSS, frailty staging system; GDS, Geriatric De-
pression Scale; HF, heart failure; HR, hazard ratio; I, patients hospitalized due to exacerbation of chronic HF; n/a, not applicable; O, out-
patients; OARSS, Older Americans Resources and Services Scale; P, prospective study; PT, Pfeiffer Test; R, retrospective study; SD, standard
deviation; SHARE-FI, Survey of Health, Aging and Retirement in Europe–Frailty Instrument; V, patients hospitalized for implantation of a
ventricular assist device; VMS, Veiligheids Management System frailty score.

Figure 2 Forest plot presenting risk of all-cause mortality in frail chronic heart failure patients as compared with non-frail chronic heart failure pa-
tients. CI, confidence interval; HR, hazard ratio.
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using Fried’s criteria-based measures to identify frailty
(12 630 patients) varied from 1.42 (95% CI: 1.05–1.97,
P < 0.001) in outpatient settings to 1.48 (95% CI: 1.03–
1.93, P < 0.001) in inpatient settings. The summary HR for
all-cause mortality in 16 studies that used other frailty mea-
sures (6127 patients) varied from 1.60 (95% CI: 1.43–1.77,
P < 0.001) in outpatient settings to 1.42 (95% CI: 1.12–
1.72, P< 0.001) in inpatient settings. There was no significant
heterogeneity in HRs within each group of studies based on
frailty measure and setting. There also was no statistical dif-
ference in summary HRs by the type of frailty measure
(P = 0.902).

Influence of frailty on heart failure-related
hospitalization risk

The studies analysing the association between frailty and
HF-related hospitalization risk were published between
2006 and 2017. Only two of those studies27,43 were con-
ducted outside Europe or the USA. Among the 11 studies,

six involved outpatients,30,38,39,42,43,48 two involved patients
hospitalized due to exacerbation of chronic HF,27,43 one in-
volved both inpatients and outpatients,54 and two involved
patients who underwent scheduled implantation of a ventric-
ular assist device.25,41 The sample sizes in the included stud-
ies ranged between 4030 and 9964.43 Mean age of the
study patients varied between 6525,41 and 85.2 years48 and
the proportions of women between 18%25,41 and 58%.30 In
five studies, frailty was identified based on Fried’s
phenotype30,43,45,48,54 and in another six using other frailty
measures.27,38,39,41,42 The duration of follow-up ranged be-
tween 12 months27,38,39,43,45,48 and 3.6 years.42 The percent-
ages of participating patients diagnosed with frailty ranged
from 27.8%43 to 76.0%,45 with the overall proportion of frail
patients amounting to 52.5% (Table 1).

The HRs for HF-related hospitalization in frail patients are
shown in Figure 5. The summary HR for frailty and
HF-related hospitalization was 1.40 (95% CI: 1.27–1.54,
P < 0.001). HRs reported across studies were homogeneous
[Q = 11.3 (d.f. = 10), P = 0.339; I2 = 11.1%]. The funnel plot
was symmetric around the summary HR at all levels of

Figure 3 Forest plots comparing risk of all-cause mortality in chronic heart failure (HF) between frail and non-frail patients: (A) in inpatients with
chronic HF hospitalized for implantation of a ventricular assist device, (B) in inpatients hospitalized due to exacerbation of chronic HF, and (C) in out-
patients with chronic HF. CI, confidence interval; HR, hazard ratio; LVAD, left ventricular assist device.
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variance, indicating limited publication bias. Egger’s test was
positive for bias from small sample studies favouring higher
HRs (bias = 1.16 ± 0.30, t = 3.84, P = 0.004).

Discussion

This meta-analysis demonstrated that frailty was a significant
predictor of all-cause mortality (29 studies with 18 757 pa-
tients, among them 45.1% frail) and HF-related hospitaliza-
tion (11 studies with 13 525 patients, among them 52.5%
frail). These findings are consistent with both the evidence
from most source studies (20/29 studies on all-cause mortal-
ity and 9/11 studies on HR-related hospitalization) and the re-
sults of recently published meta-analyses.19–21

The above-mentioned observations are not surprising, as
HF and frailty share some underlying mechanisms, symptoms,
and manifestations, among them are chronic inflammation
and oxidative stress,8,9 sarcopenia and skeletal muscle

weakness, and impaired cardiorespiratory and physical
performance,55 and it has been even postulated that both
HF increases the likelihood of becoming frail and frailty
increases the risk of HF.20 The high prevalence of frailty in
HF documented in our present meta-analysis demonstrates
that there is commonality in the mechanisms and manifesta-
tions of both conditions. Further, the fact that frail HF
patients had worse outcomes across settings and measures
strengthens this commonality and shows that regardless of
setting or measure, there is something going on physiologi-
cally between the two conditions.

Noticeably, the size of frailty effect on either all-cause
mortality or hospitalization hazard varied considerably,
whether in the source studies or previously published
systematic reviews and meta-analyses. The HRs for all-cause
mortality in the source studies included in our meta-analysis
ranged between 0.9833 and 17.41,35 and those for
HF-related hospitalization varied between 1.1727 and 3.11,38

with the overall HRs for all-cause mortality and hospitaliza-
tion equal 1.66 (95% CI: 1.45–1.90) and 1.51 (95% CI: 1.34–

Figure 4 Forest plots comparing risk of all-cause mortality in chronic heart failure between frail and non-frail patients: (A) in outpatients in whom
frailty was diagnosed based on Fried-based measures, (B) in outpatients in whom frailty was diagnosed using other measures, (C) in inpatients in whom
frailty was diagnosed based on Fried-based measures, and (D) in inpatients in whom frailty was diagnosed using other measures. CI, confidence inter-
val; HR, hazard ratio.
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1.70), respectively. Also, previous meta-analyses quantifying
the link between frailty and outcomes in HF produced vari-
able results, with overall HRs of 1.44–1.70 and 1.31–1.56
for all-cause mortality and hospitalization, respectively.19–21

These results are somehow different from those documented
in our present meta-analysis, despite the substantial overlap
in the included source studies. Our findings suggest that this
variance might originate from two sources: (i) characteristics
of the study patients/setting and (ii) considered frailty
measure.

Our present meta-analysis included three groups of pa-
tients: outpatients, inpatients hospitalized due to exacerba-
tion of chronic HF, and patients hospitalized for
implantation of a ventricular assist device. The HRs for
all-cause mortality in these three groups were similar, 1.53
(95% CI: 1.28–1.78), 1.58 (95% CI: 0.94–2.22), and 1.46
(95% CI: 1.18–1.73), respectively. Exacerbation of HF or dete-
rioration of heart function requiring implantation of a ventric-
ular assist device is with no doubt associated with increased
mortality risk, in whether frail or non-frail patients. However,
our study demonstrated that frailty may be associated with a
similar mortality risk also in an outpatient setting. The results
of previous meta-analyses quantifying the hazard of all-cause
mortality in frail patients with HF are not so straightforward,
as only two of them included homogenous groups of pa-
tients. Tse et al.19 analysed short-term and long-term mortal-
ity rates solely in frail patients hospitalized for ventricular
assist device implantation; frailty was not associated with
short-term mortality in three eligible studies (HR = 1.22,

95% CI: 0.66–2.26) but turned out to be a significant predic-
tor of long-term mortality in another seven studies
(HR = 1.44, 95% CI: 1.15–1.80). The set of 20 studies analysed
by Zhang et al.22 included 11 that examined frail patients un-
dergoing ventricular assist device implantation; HR for
all-cause mortality (during short, long, or unspecified
follow-up) was estimated at 1.62 (95% CI: 1.36–1.93). This
value did not differ substantially from all-cause mortality haz-
ard in all 20 source studies, some of them including outpa-
tients (HR = 1.59, 95% CI: 1.39–1.82).

In one of recently published meta-analyses, Wang et al.20

demonstrated high prevalence of frailty among older
(≥65 years) patients with HF and showed that elderly persons
with HF and frailty had poorer prognosis than non-frail HF pa-
tients. Our present meta-analysis, including the results for
persons with mean ages from 48.4 to 85.2 years, adds to this
evidence, demonstrating that frailty can affect HF patients
across the lifespan.

The most important source of discrepancies between the
results of studies quantifying the risk of all-cause mortality
in frail patients might be the instrument used to detect
frailty. However, in our present study, the overall HRs for
all-cause mortality in studies that used Fried’s criteria to iden-
tify frailty were statistically similar to the HRs from 16 studies
that employed other frailty measures or indices, whether in
outpatients or inpatients. Previously, Yang et al.21 demon-
strated substantial differences between the HRs for
all-cause mortality in HF documented in five studies that used
Fried’s phenotype to identify frailty and all eight studies

Figure 5 Forest plot presenting the risk of heart failure-related hospitalization in chronic heart failure between frail and non-frail patients. CI, confi-
dence interval; HR, hazard ratio.
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included in their meta-analysis (1.80 vs. 1.54), with the use of
Fried’s criteria seemingly associated with an overestimation
of all-cause mortality hazard. Yang et al.21 explained this phe-
nomenon as a consequence of overlapping clinical and path-
ophysiological characteristics of Fried’s phenotype (such as
unintentional weight loss and weakness) and cardiac cachexia
in advanced chronic HF, both associated with a poor progno-
sis. However, another reason behind the discrepancy be-
tween the results published by Yang et al.21 and our
findings might be low power of the meta-analysis conducted
by those authors, who considered only eight studies, among
them only three in which frailty was diagnosed using a
non-Fried’s measure.

Nevertheless, the results mentioned previously highlight
an important problem of frailty research, namely, the lack
of an operational definition of frailty. According to literature,
the most commonly used frailty measures, such as Frailty In-
dex, FRAIL scale, Tilburg Frailty Index, and Clinical Frailty
Scale, provide similar sensitivity in the identification of frail
persons in geriatric population,56 and the Frailty Index,
Fried’s phenotype, FRAIL scale, and the Hubbard modified
frailty score were demonstrated to perform similarly in the
prediction of death and physical limitations in the elderly.57

Nevertheless, frailty assessment in the group of patients
with HF, which according to literature may include even
76% of frail persons,21 requires standardization and unifica-
tion to ensure that all subjects are screened for the same
condition and to facilitate comparisons between studies
and big data research. Currently, the most commonly used
frailty measure is Fried’s phenotypic model with five do-
mains: grip strength, exhaustion, unintended weight loss,
slow gait speed, and low physical activity3; also, in the pres-
ent meta-analysis, nearly half of the source studies used
Fried’s phenotype-derived instruments to detect frailty.
However, we cannot state whether Fried’s model may be-
come a universal frailty measure in HF unless its predictive
value in terms of all-cause mortality, hospitalization, and
perhaps also other outcome measures (e.g. institutionaliza-
tion) is verified in large studies conducted in various settings
and involving HF patients with different risk factor profiles.
Furthermore, it needs to be stressed that based on these
published studies, both approaches to measure frailty (based
solely on physical components or physical, psychological, and
social components) seem to be equally valid as they demon-
strate worse clinical outcomes in frail persons. Very recently,
a multidimensional frailty assessment was shown to be supe-
rior to Fried’s Index in predicting mortality, disability, and
hospitalizations among older adults with HF (mean age:
81.5 years) in an observational study.58 Hence, the debate
about which method of measuring frailty in HF is the best,
particularly in subgroups of patients, will continue. Where
frailty measurement methods clearly differ is in terms of
what mechanisms of frailty they are tapping into, which will
in turn drive different interventions.

Although to the best of our knowledge, this study was the
largest meta-analysis of outcomes in frail patients with
chronic HF, it also had some limitations. They were primarily
related to the fact that the source studies included various
populations of patients followed up for variably long periods
and diagnosed with frailty with the aid of different instru-
ments. We attempted to overcome these limitations by strat-
ifying the results according to the study setting and frailty
instrument used. Furthermore, the sample bias was relatively
small; after removing the smallest (most variable) studies on
sensitivity analyses, the results were neither significantly nor
substantially different. Additionally, we verified all-cause
mortality heterogeneity using subgroups for refined esti-
mates and found no significant heterogeneity in all but one
case. Finally, there was no significant heterogeneity for hospi-
talization risk, and therefore, we did not need to examine
subgroups of any kind.

Conclusions

This meta-analysis demonstrated that frailty in chronic HF is
associated with an average of 48% and 40% increase in the
hazard of all-cause mortality and hospitalization, respectively.
The relationship between frailty and all-cause mortality is
similar across clinical settings and comparing measurement
using Fried’s phenotype or other measures. Nevertheless, fu-
ture work should focus on harmonizing frailty measurement
to increase its reliability and to facilitate study-to-study com-
parisons and big data research. Furthermore, considering
high related risks of all-cause mortality and hospitalization
documented in this meta-analysis, aside from monitoring
for frailty, we also need to develop and implement adequate
interventions for frail patients with HF.
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Appendix 1

Appendix 2

PRISMA checklist

Section/topic Number Checklist item Reported on page number

Title

n/a, not applicable.
From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and
Meta-Analyses: The PRISMA statement. PLoS Med 6 (7): e1000097. doi:10.1371/journal.pmed1000097
For more information, visit: www.prisma-statement.org.

Quality of the source studies rated according to the STROBE checklist

Authors (year)

STROBE checklist item Satisfied criteria

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 n %

Cacciatore et al. (2005)37 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 19 86.4

Meta-analysis on frailty and heart failure 3437

ESC Heart Failure 2020; 7: 3427–3437
DOI: 10.1002/ehf2.12827

http://www.prisma-statement.org


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


