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 t present there is strong evidence demonstrating that not chronological age, but the presence of frailty before surgery is
A
associated with a significant increase in postoperative morbidity, mortality, along with increased risk of delirium, disability,
increased length of hospital stay and resource use. Therefore, preoperative frailty evaluations should become obligatory
prior to high-risk surgery of older patients suffering from cancer. Currently, the golden standard is the full Geriatric Assessment. However, it requires time and, first of all, experience. Various simple frailty screening tools have been developed,,
however, currently there is no single ideal one. Therefore, there is a constant search for the “holy grail” of preoperative
geriatric evaluations. The Tilburg Frailty Indicator, the Edmonton Frail Scale, the Cardiovascular Health Study index, the
Clinical Frailty Scale, the Study of Osteoporotic Fractures index and Frailty Index are examples of evaluation tools that have
some features of screening scores and the full Geriatric Assessment. In the present article they were characterised briefly
to familiarize the reader with the advantages and disadvantages of each.
Key words:frailty screening, Tilburg Frailty Indicator, Edmonton Frail Scale, Study of Osteoporotic Fractures Index,
Frailty Index

As was mentioned in the previous article, the routine format
of current preoperative requirements do not provide the
information needed for optimal, tailored treatment of older
patients with cancer. Therefore, the Geriatric Assessment
(GA) was introduced allowing for a preoperative assessment
of the patient’s condition, the identification of previously
unknown health problems, diagnosis of frailty, and assessment of the likelihood of complications and outcome [1].
However, the GA requires experience, it is time-consuming
(although the additional 40 minutes required during the
preoperative assessment seems to be a low price to pay for
the possibility to decrease perioperative morbidity) and not
necessary for all patients [2, 3]. Therefore, various screening
tools for frailty have been developed: the Vulnerable Elderly
Survey 13 [4], Triage Risk Screening Tool [5], Geriatric 8 [6],
Groningen Frailty Index [7], abbreviated Comprehensive
Geriatric Assessment [8], Rockwood [9], Balducci [10]. Details
of their features were presented in the previous article in

the Nowotwory Journal of Oncology – Oncogeriatric (part
8). Frailty screening tools can be very beneficial as they
can identify patients at risk of frailty and check for adverse
outcomes, particularly in situations where there is a lack of
experience in the full GA, in acute admitted patients and
with low-/moderate-risk surgery [11]. However, only the full
GA currently allows for appropriate and full preoperative
evaluation and treatment optimisation.
There are also other evaluation instruments that can be
used to determine the frailty status of older patients. Some
researchers place them between the screening scores and
the full GA. This is not entirely true since these instruments
have some of the features of both screening scores and the
GA. This article aims to systematise current knowledge on the
most commonly used instruments. Following the geriatric approach, the tools were divided into: objective (based on direct
measurements), subjective (based on medical interviews) and
mixed – table I.
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Table I. Other instruments for frailty assessment used in older cancer patients
Subjective tools

Objective tools

Mixed tools

Tilburg Frailty Indicator
CSHA Clinical Frailty Scale

gait speed
(as a single measure)

Fried Frailty Phenotype criteria
Edmonton Frail Scale
Study of Osteoporotic Fractures Index
Frailty Index

Subjective tools
The Tilburg Frailty Indicator (TFI) is a tool proposed by
Gobbens et al. [12]. Its concept is based on the definition of
frailty being a complex, multidimensional, transitional state
of increased vulnerability and loss of adaptive capacity/resistant to external stressors (in one or more domains of human
functioning: physical, psychological, social, etc.), resulting in
an increased risk of adverse outcomes [13].
The TFI consists of two different parts. The first one addresses sociodemographic characteristics |(sex, age, marital status,
education level, monthly income and country of origin) and
what the potential determinants of frailty can be. The second
part evaluates the components of frailty in the form of 15 self
reported questions divided into three categories: physical,
psychological and social. The physical domain (0–8 points)
comprises eight questions related to physical functioning,
unexplained weight loss, difficulty in walking, balance, hearing
and vision problems, strength in hands, and physical tiredness.
The psychological domain (0–4 points) consists of four items
related to cognition, depressive symptoms, anxiety, and coping. In turn, the social domain (0–3 points) comprises three
questions related to living alone, social relations and social
support. The total score may range from 0 to 15; the higher the
score, the more severe the frailty. The frailty state is diagnosed
when the total score is even or more than five [12]. The tool is
simple (it takes less than 15 minutes to complete), does not
require face-to-face contact [14], and it was also validated in
Polish [15]. A consensus group on frailty in the year 2013 agreed
that the TFI is a well-validated model of the frailty concept [16].
The Clinical Frailty Scale (CFS) [17] was introduced
in the second clinical examination of the Canadian Study of
Health and Aging as a way to summarise the overall level of
fitness/frailty of an older adult after being evaluated by an
experienced clinician. It is not a questionnaire, but a way to
summarise information regarding the health status of an older
person. Assessing physicians assign a score from 1 to 7 based
on their own clinical judgment. The scale ranges from very
fit to severely frail: 1 = very fit, 2 = well, 3 = well with treated
comorbidities, 4 = apparently vulnerable, 5 = mildly frail (some
dependence on others for instrumental activities of daily living), 6 = moderately frail (help needed with instrumental
and non-instrumental activities of daily living), 7 = severely
frail (total dependence on others for activities of daily living,
or terminally ill).
In 2020, the CFS was further revised (version 2.0) with minor
clarifying edits to the level descriptions and their correspon-
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ding labels. Most notably, CFS level 2 changed from “well” to
“fit”, level 4 from “vulnerable” to “living with very mild frailty”,
and levels 5–8 were restated as “living with...” mild, moderate,
severe, and very severe frailty, respectively [18].
The chart also consists of information on scoring frailty in people with dementia. The degree of frailty generally
corresponds to the degree of dementia. In mild dementia
patients forget the details of a recent event, although still
remembering the event itself, repeating the same question/
story and there is usually some degree of social withdrawal.
In moderate dementia short-term memory is very impaired,
however, personal care is still performed without any support.
In severe and very severe dementia, daily activities cannot be
performed without help.

Objective tools
Gait Speed (as a single measure) [19], the time it takes for
patients to walk over 4 meters. Gait sped <0.8 m/s is the cut
off point for increased risk of adverse health outcomes. Gait
speed <0.2 m/s is the cut off point for extreme frailty. A slow
gait speed was an independent predictor of post-operative
morbidity in older patients undergoing various abdominal
operations due to cancer [20, 21].

Mixed tools
Fried Frailty Phenotype criteria developed by Fried et al.
[13] is one of the most widely used frailty assessment tools. It
uses five relatively easily measured criteria: unintentional weight loss (4.5 kg in the last 12 months), reporting poor energy
(using the Depression Scale of the Center for Epidemiologic
Studies, weakness (grip strength stratified according to sex
and body mass index quartiles), slowness (based on the time
taken to walk 4.6 m = 15 feet), adjusted for sex and height), low
physical activity level (based on the short version of the Minnesota Leisure Time Activity Questionnaire). The score ranges
from 0 to 5. Patients are recognised as being frail if they have
three or more criteria, pre-frail in the case of one or two criteria
and non-frail if none of the criteria are present, respectively.
The study in a population of over 10 000 older patients has
shown that frailty diagnosed on the basis of the above criteria
was associated with an unfavourable prognosis; increased risk
of death, hospitalisation, disability and falls during the 3- and
7-year follow-up. The risk was correspondingly lower with one
or two of the CHS criteria. Despite the wide application of this
method, it has significant limitations affecting the possibility of
routine use. It includes criteria that require additional measure-

ments such as grip strength (using a hand-held dynamometer)
and is of little use for immobile patients, as well as for people
with significant severity of cognitive disorders.
The role in older oncologic surgical patients is still a matter
of debate. In our analysis, comparing eight different frailty
tools in older cancer patients undergoing high-risk abdominal
surgeries, the Fried Frailty Criteria had only moderate accuracy
predicting frailty, 30-day morbidity and mortality [11].
The Edmonton Frail Scale (EFS), developed by Rolfson et
al. is a performance-based multidimensional frailty assessment
tool that is simple (can be completed within 5 min) and easy to
use by medical personnel without special geriatric training. It
is an 11-question questionnaire which analyses nine domains
of frailty (cognition, general health status, functional independence, social support, medication use, nutrition, mood,
continence, functional performance), with the maximum score
of 17 representing the highest level of frailty. Based on the EFS
scores, patients can be classified into five categories, ranging
from “fit” (0–3), “vulnerable” (4–5), “mildly frail” (6–7), “moderately
frail” (8–9) and “severely frail” (≥10) [22]. The EFS correlates very
well with geriatricians’ clinical impressions [22, 23], captures
appropriately every area of frailty, with a high degree of correlation between the EFS scores and Geriatric Assessment as well
as other frailty scales [23]. It has also been shown to be able
to predict postoperative outcomes when used as a screening
tool in the Caucasian and Asian population. In studies by He
Y., Dasgupta M., increasing EFS scores were, independent of
the age, associated with increased length of hospital stay,
postoperative complications, in various abdominal operations
[24, 25]. Moreover, The European Society of Anaesthesiology
recommends the use of the EFS in preoperative evaluation of
older patients [26].
The Frailty Index (FI) [27] and its modifications are based
on the concept that frailty is a consequence of interrelated
physical, psychological and social factors. As deficits accumulate, people become increasingly vulnerable to adverse
outcomes. The FI, which is a continuous measure ranging
from 0 to a theoretical maximum of 1.0, is calculated as the
number of deficits the patient has, divided by the number of
deficits considered. The original version of the FI, developed by
Rockwood K. et al. includes 70 items, possible deficits, clinical
signs and symptoms. They range from physical disease to psychological and cognitive problems to limitations in the ability
to manage daily activities. Other modifications of the FI with a
lower number of items have also been developed, including
even an 11 variables list [28]. However, there are studies showing that risk evaluation is significant when at least 50 items
are considered. The FI is also strongly correlated with the risk
of postoperative morbidity and mortality in a wide range of
oncologic procedures and is now recognised as a risk stratification tool [29, 30]. The FI, particularly the original version, takes
a lot of time and includes functional dependence as a deficit,
which may cause confusion between disability and frailty).

The Osteoporotic Fractures index (SOF index) is a short
3-item instrument, an adaptation of Frieds’ frailty phenotype
score, and is designed to measure pre-frailty and frailty status.
As defined by the SOF index, frailty was identified by the
presence of two or more of the following three components:
weight loss of ≥5% during the preceding year (regardless of
any intention to lose weight), an inability to rise from a chair
five times without using arms, and an answer of “no” to the
question “Do you feel full of energy?”. Patients with no impairments were considered to be robust, and those with one
disability were considered to be in a pre-frailty status [31]. The
SOF index, among others, was used with success to evaluate
gastric cancer patients preoperatively [32].

Conclusion
Not chronological age but rather frailty is recognised as one of
the strongest preoperative predictors of postoperative complications in one of the most recently published meta-analysis
[33]. Having a clear understanding of postoperative recovery
trajectories is essential for conducting appropriate discussions
about treatment plans with patients and family [34]. McIsaac
et al. have observed that almost all older patients are willing
to participate in a frailty assessment before going for major
surgery [35]. Therefore, preoperative frailty evaluations should
become obligatory prior to high-risk surgery of older patients
suffering from cancer.
The value of the Geriatric Assessment, the current gold
standard for frailty, was shown in many studies. However, its
applicability in a busy preoperative clinic setting without experience is difficult. As a result, there is a constant search for the
holy grail of preoperative assessments. A recently published
systematic review and meta-analysis of 70 studies, presenting
the accuracy and feasibility of clinically applied frailty instruments before surgery, concluded that specific frailty scales
might be better predictors for some adverse outcomes when
compared to others. The Clinical Frailty Score was strongly
associated with mortality (a 4.9-fold increase in the odds) and
discharge to nursing facility (a 6.3-fold increase in the odds).
In turn, the Edmonton Frailty Score was a better predictor of
complications (a 2.9-fold increase in the odds) and the frailty
phenotype was most strongly associated with postoperative
delirium (a 3.8-fold increase in the odds) [36]. At present, we
do not have a conclusive answer as to which scale should be
used preoperatively, apart from the full Geriatric Assessment.
Clinicians should consider factors such as accuracy and feasibility when choosing a frailty instrument. The usefulness of
most of them is significantly limited due to the quality of their
psychometric properties. According to the COSMIN criteria,
only the Frailty Index based on the Geriatric Assessment and
the Tilburg Frailty Indicator were characterised by significant
fair to excellent quality [37] and these are the scales that I recommend to evaluate older cancer patients before high-risk
abdominal surgery. The preferred tool of choice is the Geriatric
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Assessment, but in cases where there is a lack of experience,
Frailty Index is more suited.
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