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Abstract

Introduction Frailty is widely acknowledged as influencing health outcomes among critically ill old patients. Yet,
the traditional understanding of its impact has predominantly been through frequentist statistics. We endeavored

to explore this association using Bayesian statistics aiming to provide a more nuanced understanding of this multifac-
eted relationship.

Methods Our analysis incorporated a cohort of 10,363 older (median age 82 years) patients from three international
prospective studies, with 30-day all-cause mortality as the primary outcome. We defined frailty as Clinical Frailty
Scale>5. A hierarchical Bayesian logistic regression model was employed, adjusting for covariables, using a range

of priors. An international steering committee of registry members reached a consensus on a minimal clinically impor-
tant difference (MCID).

Results In our study, the 30-day mortality was 43%, with rates of 38% in non-frail and 51% in frail groups. Post-
adjustment, the median odds ratio (OR) for frailty was 1.60 (95% Cl 1.45-1.76). Frailty was invariably linked to adverse
outcomes (OR> 1) with 100% probability and had a 90% chance of exceeding the minimal clinically important
difference (MCID) (OR > 1.5). For the Clinical Frailty Scale (CFS) as a continuous variable, the median OR was 1.19
(1.16-1.22), with over 99% probability of the effect being more significant than 1.5 times the MCID. Frailty remained
outside the region of practical equivalence (ROPE) in all analyses, underscoring its clinical importance regardless

of how it is measured.

Conclusions This research demonstrates the significant impact of frailty on short-term mortality in critically ill elderly
patients, particularly when the Clinical Frailty Scale (CFS) is used as a continuous measure. This approach, which views
frailty as a spectrum, enables more effective, personalized care for this vulnerable group. Significantly, frailty was con-
sistently outside the region of practical equivalence (ROPE) in our analysis, highlighting its clinical importance.
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Introduction

The global demographic shift towards an increasingly
older population has significantly increased the number
of critically ill older patients requiring intensive care.
According to estimates from the World Health Organi-
zation (WHO), the population aged 60 years and over is
expected to nearly double by 2050, a significant portion
of whom will inevitably require intensive care due to age-
related medical conditions [1]. This presents a unique set
of challenges for healthcare providers, as the intensive
care needs and management of these older patients dif-
fer from their younger counterparts. Specifically, the high
prevalence of comorbidities, polypharmacy, and overall
physiological decline are all factors that need to be con-
sidered in the critical care of older patients [2].

Frailty, a state of increased vulnerability to stressors
due to age-associated declines in physiologic reserves,
is emerging as a key concept in evaluating and manag-
ing older, critically ill patients [2—4]. Previous studies
have underscored the importance of frailty in predict-
ing adverse outcomes, such as increased hospitalization,
functional decline, and mortality in this population [5,
6]. The Clinical Frailty Scale (CFS) is a tool commonly
used to measure frailty, providing a simple and reli-
able estimate of the vulnerability of older individuals [3,
7]. Its integration into routine clinical assessments has
been associated with more accurate prognostication and
might lead to better-informed clinical decision-making
[8]. The assessment of frailty plays a critical role in the
intensive care of older patients for several reasons. Pri-
marily, it serves as an important tool for risk stratifica-
tion, enabling healthcare providers to identify those who
are most vulnerable and likely to have poor outcomes.
This ability to stratify risk facilitates appropriate resource
allocation and tailoring of treatment strategies, help-
ing to ensure that the level of care provided aligns with
patient needs and prognosis. In addition, frailty provides
a critical context for defining realistic therapeutic goals,
potentially beyond information about the acute illness
[9]. Conversations about treatment expectations and
prognosis are pivotal in the intensive care setting [10].
By understanding a patient’s level of frailty, physicians
can engage in more informed discussions with patients
and their families about what to expect and what goals
are realistic. This promotes shared decision-making and
allows for alignment of care with the patient’s values and
preferences. Given these significant implications, a thor-
ough understanding of the effects of frailty on mortality
and the magnitude of these effects is crucial. It allows for
better prognostication, more appropriate goal-setting,
and ultimately, more personalized and effective care for
critically ill old patients.
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However, despite the recognized importance of frailty
assessment and the growing body of literature support-
ing its prognostic value, existing studies primarily employ
frequentist statistical approaches [5, 6, 11, 12]. Here,
logistic regression is particularly suitable for binary out-
comes, and one of its most distinctive features is that
it produces odds ratios as measures of effect. However,
odds ratios are not intuitively easy to understand [13]. An
odds ratio is a measure of association between an expo-
sure and an outcome, indicating the odds that an out-
come will occur given a particular exposure, compared to
the odds of the outcome occurring in the absence of that
exposure.

Furthermore, while frequentist statistical approaches
have provided valuable insights, they have limitations,
particularly when dealing with uncertainties inherent in
clinical research. Unlike Bayesian statistics, frequentist
methods estimate the likelihood of observed data given
a specific hypothesis but do not provide a probability for
the hypothesis itself [14]. Bayesian methods, on the other
hand, allow for the estimation of the probability of a
hypothesis given observed data, offering an intuitive and
straightforward way to understand the likely magnitude
of an effect. This can be particularly useful in the con-
text of frailty on the ICU, where patient-specific factors
influence the outcome of applied therapies [14]. With
this Bayesian approach, we can provide clinicians with
more nuanced, patient-specific, and intuitive probabili-
ties regarding the impact of frailty on outcomes, such as
30-day mortality.

This study aimed to analyze the association between
frailty and 30-day mortality using measures of associa-
tion that are intuitively understandable. Specifically, we
employed a Bayesian methodology. In summary, we aim
to present a comprehensive and, most importantly, an
intuitive understanding of the association between frailty
and 30-day mortality.

Methods

Patients

We included patients of three registries (VIP-1, VIP-2
and COVIP) in this analysis [5, 6, 11]. In short, these tri-
als prospectively enrolled old critically ill patients dur-
ing three timeframes. We included 3830 patients from
VIP-1 (timeframe between October 2016 to May 2017),
3770 from VIP-2 (timeframe between May 2018 and
May 2019) and 2754 from COVIP-1 (timeframe between
March 2020 to May 2021) We included all unique acute
admissions (#=10,363) with complete data on 30-day
mortality, CFS, age, sex, SOFA score at admission, treat-
ment limitation decisions, and country of inclusion.
Missing data were<1%. We specifically excluded 935



Wernly et al. Annals of Intensive Care (2023) 13:126

patients from VIP-1 who were admitted to the ICU after
elective surgery.

Statistical analysis
All statistical analyses were performed using Stata/BE 18.

Minimal clinically important difference

We surveyed the 24 members of the international steer-
ing committee of the VIP network to generate consensus
on a MCID for the primary endpoint and the primary
(frailty as binary variable; CFS>5) and the second-
ary (frailty as continuous variable per CFS point) expo-
sure. To obtain estimates for MCID, two questions were
emailed to the international Steering Committee mem-
bers by Christian Jung. Members were asked to rank their
three top choices. Of the 24 steering committee mem-
bers, 17 returned their answers. We defined a priori that
the MCID would be defined using the following decision
rules: (1) if the most frequent option elected as the first
option was also the most frequent option that received
any vote, that option would represent MCID by consen-
sus. (2) If the most frequently voted first choice was not
the option that received more overall votes, we would
define that no clear consensus occurred and would dis-
play both options.

An absolute difference of 10% over the baseline event
rate of 40% for the primary endpoint, 30-day mortality,
was considered as the MCID (which results in an odds
ratio of approximately 1.5). Therefore, the margin for a
large effect was set as 1.5xabove 1.84 as previously sug-
gested [15].

Region of practical equivalence (ROPE)

We defined the region of practical equivalence for both
the primary (frailty, defined as CFS>5) and secondary
(CES as a continuous variable) exposure. For the primary
exposure, we established the ROPE using thresholds that
identified an effect as “significant” as previously sug-
gested by Cohen and Kruschke [15-18]. These thresholds
corresponded to a difference in the logarithm of the odds
ratio (log(OR)) equivalent to a standardized mean dif-
ference of 0.1 on Cohen’s d scale. This specific threshold
equates to a log(OR) difference of 0.18. To convert from
Cohen’s d to a standardized log(OR), the log(OR) is mul-
tiplied by (Pi * the square root of three). Consequently,
this translates to an odds ratio ranging from 0.83 to 1.19.
For the secondary exposure, we defined the ROPE to be
between OR 1.1 and 1/1.2 based on the considerations of
Zampieri [14].

Bayesian analysis
To evaluate the associations between the primary end-
point 30-day mortality and the primary exposure (frailty,
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defined as CFS>5) and the secondary exposure (CES as
a continuous variable), we fitted models using multilevel
Bayesian logistic regression using the country of inclu-
sion as a random intercept. Model-1 was the univariate
association between the exposure and 30-day mortality.
We further consider model-1 to be an oversimplifica-
tion and only exploratory and consider model-2 as our
primary model of interest. For model-2, we adjusted for
age, sex, SOFA score at admission, and the admission
diagnosis. For the model-3, we added the presence of a
treatment limitation to the model-2. Model-3 was only
exploratory as it included non-baseline information. We
consider it very likely that this model is overcorrected as
treatment limitations might be one of the mediators in
the frailty and 30-day mortality association. We consider
the aim of this study to be etiological (rather than a pre-
diction system) [19].

We used three priors and developed them based on
the principles proposed by Zampieri et al. [14]. First, we
defined the priors for the primary exposure. We estab-
lished a neutral or "skeptical" prior with parameters
(log(1), 0.36), operating under the assumption that there
is no effect from the exposures, denoted mathematically
as OR=1. The standard deviation (SD) was selected to
encompass 95% of the probability between an odds ratio
(OR) of 0.5 and 2, resulting in an SD of 0.36. In addi-
tion, we formulated an optimistic prior with parameters
(log(0.66), 0.79), which implies an expectation that frailty
is linked to better outcomes, represented by an OR of
0.66. Given existing evidence and our clinical judgment,
we viewed this expectation as weak and thus set the SD to
allow for a 30% chance of harm (OR > 1), yielding an SD
of 0.79. A pessimistic prior was also set with parameters
(log(1.5), 0.25), expressing a strong belief that frailty leads
to worse outcomes, symbolized by an OR of 1.5. The SD
for this belief was calculated to permit a 5% chance of
benefit (OR< 1), leading to an SD of 0.25.

The Clinical Frailty Scale (CFS) is treated as a continu-
ous variable. These included a flat neutral prior (log(1),
1), a weak optimistic prior (log(0.9), 0.20), and a strong
pessimistic prior (log(1.1), 0.06). We then computed
the posterior odds ratios along with their 95% cred-
ibility intervals (Crl), as well as the probabilities of harm
(OR>1) and significant harm (OR exceeding the mini-
mal clinically important difference, or MCID, which is
OR>1.5 for CFS>5 and OR>1.04 per CFS point), and
also for a large effect (1.5 times MCID). All statistical
procedures were carried out using Stata/BE 18.

Frequentist analysis

Continuous data were analyzed using the frequentist
Mann—-Whitney U test or student’s T test, depend-
ing on the distribution of the data, and are presented as
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median * interquartile range (IQR) or mean +standard
deviation (SD), respectively. Categorical data are pre-
sented as numbers (percentage) and were compared
using the Chi-square test. All tests were two-tailed, and
a p value of <0.05 was considered statistically significant.

Results

The baseline characteristics of the study population are
shown in Table 1. The median SOFA score was 6 points.
The median age was 82 years. The overall 30-day mortal-
ity was 43%, the mortality in the non-frail group 38%, and
51% in the frail group.

The posterior probability distribution of the odds ratios
of the primary exposure frailty (CFS>5) with the pri-
mary endpoint of 30-day mortality is shown in Table 2.
After multivariable adjustment and using the “optimis-
tic” prior (representing the belief that frailty is associ-
ated with better outcomes), the median OR was 1.60,

Table 1 Posterior distribution of frailty (CFS>5) being
associated with 30-day mortality after multivariable adjustment
and using the skeptical prior.

CFS<5 CFS>5 p value

N=6481 N=3882
Age (years) 81 (6) 84 (5) <0.001
SOFA (points) 6 (4) 7(4) <0.001
Female 38% (2448) 51% (1993) <0.001
NIV (yes/no) 24% (1523)  27% (1060) <0.001
Mechnical ventilation (yes/no) ~ 59% (3809)  51% (1987) <0.001
Vasoactive drugs (yes/no) 61% (3972)  60% (2322) 0.14
Treatment limitations (yes/no) 30% (1970)  41% (1594) <0.001
30-day survival (yes/no) 38% (2446)  51% (1964) <0.001
Amount of comorbidites (n) * 4(2) 5(3) <0.001

* available in 3913 patients

The median OR was 1.60 and the corresponding 95% credible interval 1.45-1.76
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and the corresponding 95% credible interval 1.45-1.76
(Fig. 1). Even with the optimistic prior the probability
for frailty being associated with harm (OR > 1) was >99%,
and the probability for the effect being OR > 1.5 was 90%
(Table 2). This association of frailty with harm was con-
sistent across all priors and after multivariable adjust-
ment (Table 2). Similarly, the probability of the effect
being larger than the established MCID (OR>1.5) was
above 90% regardless of the prior used in the primary
model-2. After additional adjustment for the presence
of treatment limitations (model-3), the probability of the
effect being larger than the MCID was<1%. The prob-
ability that the effect of frailty was>1.5xMCID was< 1%
under all assumptions. Similarly, under every consid-
ered assumption, the probability of the true effect fall-
ing within the ROPE was consistently 0%. In sensitivity
analysis using skeptical priors, in male (median OR 1.76;
95% CI 1.58-1.98; probability of > MCID 0.99; probability
of being within ROPE 0%) and female (median OR 1.59;
95%CI 1.40-1.80; probability>MCID 78% and being
within ROPE 0%) as well as in patients without treatment
limitations (median OR 1.71; 95% CI 1.52—1.92; probabil-
ity > MCID 98% and being within ROPE 0%) yielded simi-
lar results. Of note, adjusting model-1 with the amount of
comorbidities, did not alter the association of frailty with
30-day mortality (skeptical prior: median OR 1.48; 95%CI
1.28-1.69; probability being associated with harm >99%
and > MCID 39% and being within ROPE 0%).

The posterior probability distribution of the odds ratios
of the secondary exposure frailty (per CFS point) with the
primary endpoint 30-day mortality are shown in Table 3.
After multivariable adjustment and using the skeptical
prior, the median OR was 1.19, and the corresponding
95% credible interval was 1.16—1.22. Even with the opti-
mistic prior, the probability of frailty being associated
with harm (OR>1) was>99%, and the probability of the

Table 2 Posterior probability distribution of the odds ratios for the primary exposure, frailty (CFS>5), in relation to the primary

endpoint, 30-day mortality

OR (95% Crl) Probability of Harm Probability of MCID Probability of large
(OR>1) (OR>1.5) effect (1.5xMCID)
Prior
Model-1 Skeptical 1.62 (1.48-1.76) >0.99 094 <001
Optimistic 1.62 (1.49-1.76) >0.99 0.95 <0.01
Pessimistic 1.62 (1.49-1.77) >0.99 0.95 <0.01
Model-2 Skeptical 1.60 (1.45-1.76) >0.99 0.89 <0.01
Optimistic 60 (1.46-1.75) >0.99 0.90 <0.01
Pessimistic 61 (1.47-1 77) >0.99 092 <0.01
Model-3 Skeptical 1.29 (1.16-1.44) >0.99 <0.01 <0.01
Optimistic 1.29 (1.16-1.44) >0.99 <0.01 <0.01
Pessimistic 9(1.16-142) >0.99 <0.01 <0.01
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Fig. 1 Posterior distribution of the log odds ratio (OR) using

an optimistic prior (— 0.42,0.79) which represents the belief

that frailty is associated with better outcome. The distribution
represents 10,000 draws from the posterior, which approximates

to a normal distribution with a mean of 0.47 which corresponds

to an OR of 1.60. The vertical line at 0.41 corresponds to the MCID
(OR of 1.5) and the vertical line at 0.61 to 1.5xMCID. This graphically
represents the high likelihood of the OR being greater than the MCID,
and the low likelihood of the OR being smaller than 1.5xMCID

effect being OR>1.5 was>99% (Table 2). This associa-
tion of frailty with harm was consistent across all priors
and after multivariable adjustment (Table 3). Similarly,
the probability of the effect being larger than the estab-
lished MCID (OR>1.5) was above 99% regardless of the
prior used in the primary model-2. Even after additional
adjustment for the presence of treatment limitations
(model-3), the probability of the effect being larger than
the MCID was>99%. The probability that the effect of
frailty was > 1.5xMCID was >99% under all assumptions.
Again, likewise, the probability of the true effect being
within the ROPE was 0% under all assumptions. In a sen-
sitivity analysis employing skeptical priors, similar results
were observed for both males (median OR 1.19; 95% CI
1.15-1.24; likelihood of exceeding MCID 99%; probability
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of falling within ROPE 0%) and females (median OR 1.20;
95% CI 1.17-1.24; probability of exceeding MCID >99%;
being within ROPE at 0%). This pattern was also seen in
patients without treatment limitations (median OR 1.19;
95% CI 1.15-1.23; probability of exceeding MCID >99%
and being within ROPE 0%). Again, adjusting model-1
with the amount of comorbidities, did not alter the asso-
ciation of frailty with 30-day mortality (skeptical prior:
median OR 1.17; 95%CI 1.13-1.2; probability being
associated with harm>99% and>MCID 99% and being
within ROPE 0%).

Discussion

The present study assessed the relationship between
frailty—quantified using the Clinical Frailty Scale
(CFS)—and 30-day mortality in critically ill old patients
(Fig. 2). The observed association was pronounced, illu-
minating the pivotal role of frailty in forecasting short-
term mortality within this demographic. To quantify
the likelihood of this association and estimate the effect
size, we employed Bayesian modeling, providing a more
nuanced understanding of the probability that frailty is
linked with adverse outcomes. Recognizing this relation-
ship is imperative, as it not only deepens our understand-
ing of the associated risk factors and empowers clinicians
to deliver more tailored care [2, 20].

Our study provides robust evidence indicating the
influence of frailty, measured both by a binary CFS cutoff
(CFS>5) and as a continuous variable (per CFS point),
on the 30-day mortality in critically old ill patients. This
relationship remains significant even after adjusting
for numerous covariates, including sex, age, acute ill-
ness severity as well as comorbidities and in sensitivity
analyses. Notably, the impact of frailty consistently sur-
passes the pre-established minimal clinically important
difference (MCID), affirming its clinical relevance in

Table 3 Posterior probability distribution of the odds ratios for the secondary exposure, frailty (per CFS point), in relation to the

primary endpoint, 30-day mortality

OR (95% Crl) Probability of Harm Probability of MCID Probability of
(OR>1) (OR>1.5) large effect

Prior

Model-1 Skeptical 1.18 (1.16-1.21) >0.99 >0.99 >0.99
Optimistic 1.18 (1.16-1.21) >0.99 >0.99 >0.99
Pessimistic 1.18 (1.16-1.21) >0.99 >0.99 >0.99

Model-2 Skeptical 1.19(1.16-1.22) >0.99 >0.99 >0.99
Optimistic 1.19(1.16-1.22) >0.99 >0.99 >0.99
Pessimistic 1.19(1.16-1.22) >0.99 >0.99 >0.99

Model-3 Skeptical 1.11 (1.08-1.14) >0.99 >0.99 >0.99
Optimistic 1.12 (1.09-1.15) >0.99 >0.99 >0.99
Pessimistic 1.19(1.07-1.14) >0.99 >0.99 >0.99
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Fig. 2 In our research, we assessed the relationship between frailty—quantified using the Clinical Frailty Scale (CFS)—and 30-day mortality

in critically ill elderly patients. The observed association was pronounced, illuminating the pivotal role that frailty might have in forecasting
short-term mortality within this demographic. To quantify the likelihood of this association and to estimate the effect size, we employed Bayesian
modeling, providing a more nuanced understanding of the probabilities that frailty is linked with adverse outcomes. Recognizing this relationship
is imperative; as it not only deepens our understanding of the associated risk factors but also empowers clinicians to deliver more tailored care

predicting short-term mortality outcomes. Furthermore,
under all conditions evaluated in our study, frailty was
consistently outside the region of practical equivalence
(ROPE). This observation further supports the clinical
relevance of frailty, regardless of whether it is defined as a
binary or a continuous variable. These findings reinforce
the clinical utility of frailty, as measured by the CES, in
prognosticating and managing old, critically ill patients.
Traditional frequentist statistics, while providing an
estimate of effect size and its statistical significance, do

not offer straightforward information about the prob-
ability of the observed effect given the data. Bayesian
methods, on the other hand, allow for direct computa-
tion of the probability that the effect size exceeds a given
clinical threshold, such as the MCID. This probabilistic
perspective yields more intuitive, patient-specific infor-
mation, which is invaluable in complex, high-stakes clini-
cal settings, such as critical care. In addition, a primary
advantage of Bayesian methods is their ability to pro-
vide probabilities relating to the magnitude of effects.
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This enhances the depth of data analysis, offering a more
nuanced understanding that can be particularly valuable
in interpreting clinical research. Such detailed probabil-
istic insights are a significant contribution to the existing
literature, particularly in areas, where understanding the
scale and implications of effects is crucial.

While Bayesian analysis has traditionally been utilized
in re-evaluating randomized controlled trials, its appli-
cability extends significantly into the realm of observa-
tional studies, such as ours examining the relationship
between CFS and 30-day mortality [14]. There are sev-
eral reasons for this. First, observational studies often
tackle real-world situations, where randomization may
not be feasible or ethical, providing a unique perspec-
tive that complements insights gained from randomized
trials. Bayesian methods are particularly suited for
these settings as they can more flexibly accommodate
the complexities of real-world data, including unbal-
anced designs, missing data, and non-normal distribu-
tions. They allow for the integration of prior information,
either from previous studies or subject matter knowl-
edge, which can be incredibly useful when dealing with
complex, heterogeneous patient populations, such as the
critically ill elderly. Moreover, Bayesian methods provide
intuitive, probabilistic results that facilitate the under-
standing and communication of study findings. Given
the observed data, they offer direct estimates of the prob-
ability of a hypothesis (in this case, the effect of CFS on
30-day mortality). This contrasts with frequentist statis-
tics, which only provide the probability of the observed
data under a specific hypothesis. In the context of our
study, the Bayesian approach enables us to directly quan-
tify the uncertainty about the size of the frailty effect and
evaluate the likelihood that it exceeds clinically impor-
tant thresholds. In the specific case of our study, Bayesian
analysis can provide valuable insights into the effect of
frailty on 30-day mortality after adjusting for confound-
ers and treatment decisions. As we have found, these
factors significantly influence the relationship between
frailty and mortality, making Bayesian methods’ ability
to handle complex models especially beneficial. Thus,
Bayesian analysis can play a pivotal role in unveiling the
nuanced, real-world implications of frailty in critical care
medicine.

In the context of our study’s limitations, it is impor-
tant to acknowledge the findings from one of our mul-
tivariable models—model-3—which, upon adjusting
for treatment limitations, revealed that the probability
of the frailty effect on 30-day mortality exceeding the
minimal clinically important difference (MCID) was vir-
tually nil. However, these results should be interpreted
cautiously and considered thesis-generating rather than
definitive conclusions. The rationale behind this cautious
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interpretation lies in our presumption that frailty’s
impact on short-term mortality may also be mediated
via treatment limitations. Hence, a model that adjusts
for treatment limitations might overcorrect the rela-
tionship between frailty and mortality. While the model
appears to diminish the effect of frailty, it is essential to
note that these results do not undermine the importance
of frailty, but rather highlight the need to consider the
mediating role of treatment limitations carefully. Despite
these methodological nuances, this finding holds clini-
cal significance. It underscores the ethical complexities
inherent in using frailty to guide treatment limitations.
Indeed, while it can be medically and ethically justifi-
able to adjust care based on a patient’s frailty, we should
guard against the risk of frailty becoming a self-fulfilling
prophecy [21]. Our findings emphasize the critical need
for a balanced approach in clinical practice that recog-
nizes the genuine concerns related to frailty, but is also
cautious not to let these perceptions overly limit the care
we provide. Achieving this equilibrium is essential to cir-
cumvent potential harm that could emerge from overly
conservative treatment limitations, ensuring that criti-
cally ill elderly patients receive care that is best suited to
their individual needs. Furthermore, these insights call
for introspection within the scientific community. How
we model and decode these intricate relationships in
our research can profoundly influence and shape clinical
practice.

While our findings shed light on the relationship
between frailty and 30-day mortality, it is pivotal to rec-
ognize the inherent limitations in using this as our sole
endpoint. Specifically, 30-day mortality might not cap-
ture the broader and possibly more sustained impacts of
frailty on long-term mortality and functional status. The
latter, in particular, is crucial for elderly patients, as frailty
at baseline might significantly affect their quality of life,
daily activities, and overall well-being over time. Thus,
although our study provides essential insights into short-
term outcomes, a more comprehensive understanding
of the implications of frailty would necessitate investi-
gations into its effects on long-term mortality and func-
tional status. Another significant limitation is the lack of
information regarding pre-admission algorithms. This
data could offer a more nuanced understanding of patient
selection and management prior to ICU admission,
which in turn might influence outcomes post-admission.

In our study, we found that when frailty was evaluated
as a binary variable (CFS>4), it showed a clear associa-
tion with 30-day mortality, with the probability of an odds
ratio (OR) greater than 1 being over 99%. However, the
likelihood of this association being substantial enough
to exceed 1.5 times the minimal clinically important
difference (MCID) was minimal. Conversely, when the
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Clinical Frailty Scale (CES) was treated as a continuous
variable, the probability of observing a significantly large
effect, one that surpasses 1.5 times the MCID, was mark-
edly higher. These results highlight an essential insight:
frailty, particularly when assessed using the CFS, may be
more accurately represented as a continuous spectrum
rather than a simple binary category. This observation
was further reinforced in our sensitivity analyses and
after adjusting for comorbidities, where the association
of CES with outcomes exceeding the MCID was even
more pronounced, thus strengthening this aspect of our
findings. This is in line with another analysis conducted
by our group [22]. This continuous perspective can offer
a richer, more nuanced understanding of the risks and
associations, aiding clinicians in making more refined
judgments and decisions. However, under all evaluated
conditions, frailty fell outside the ROPE, which supports
the clinical relevance of frailty in either definition—as a
continuous or a binary variable.

Conclusion

This study reinforces the significance of frailty as an inde-
pendent predictor of short-term mortality in critically ill
elderly patients. The distinction between viewing frailty
as a dichotomy versus a continuum is apparent. While
the effect size was significant when frailty was viewed as a
binary factor (CFS>5), the continuous interpretation of
the CES highlighted a more pronounced effect, surpass-
ing 1.5 times the MCID. This underscores the importance
of interpreting frailty as a continuum to understand its
clinical implications better. Hence, the CFS, especially
when used as a continuous measure, can serve as a vital
instrument for enabling risk-stratified, individualized
care for this susceptible group.
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