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Abstract 
Background: Frailty is a prognostic determinant in older patients, yet the most effective tools to predict survival remain 
unclear. This study aimed to assess the predictive performance of different frailty assessment tools for 1-year mortality in 
the oncogeriatric population.

Methods: A multicenter cohort study (PROFIT Study) involved patients aged ≥65 with cancer, evaluated in oncology clinics 
and post-acute oncogeriatric units. Frailty was measured using the Geriatric 8 questionnaire (G8), Short Physical 
Performance Battery (SPPB), and the Frailty Index Indice Fr�agil—Valoraci�on Integral Geri�atrica (IF-VIG). One-year mortality 
was monitored. Predictive ability was analyzed using receiver operating characteristic curves with optimized cut-offs, and 
covariate-adjusted Cox regression models were used to evaluate the association between frailty and mortality.

Results: Among 229 patients (mean age 75.1 ± 6.4 years; 68.6% male; cancer type: 47.2% lung cancer, 17.9% colorectal, 
25.3% other gastrointestinal, 9.6% prostate; tumoral stage IV: 85.2%), 146 (63.7%) died within 1 year. All tools showed 
predictive value, with IF-VIG demonstrating the highest sensitivity and SPPB the highest specificity. Optimized cut-offs 
improved performance compared to standard thresholds (G8: 12.5 vs 14; SPPB: 8 vs 9; IF-VIG: 0.16 vs 0.25). Adjusted Cox 
models confirmed significant associations with 1-year mortality: hazard ratio [HR] 1.97 (95% CI 1.30–2.99) for G8, 2.35 
(95% CI 1.52–3.64) for SPPB, and 2.42 (95% CI 1.50–3.90) for IF-VIG.

Conclusions: All frailty tools were significantly associated with 1-year mortality. SPPB and IF-VIG outperformed G8 in prog
nostic accuracy, highlighting their potential utility in clinical decision-making for older patients with cancer.
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Introduction
Frailty is a dynamic state of reduced physiological reserve that 
increases older adults’ vulnerability to adverse health out
comes,1-3 particularly in cancer patients who face multiple dis
ease- and treatment-related stressors.4,5 Frail cancer patients 
may deteriorate quickly, reaching a stage where disease-specific 
treatments provide limited or no meaningful benefit. Frailty as
sessment can therefore help avoid interventions that would sub
stantially impair quality of life or, conversely, guide the use of 
cancer-specific treatments when the patient is not frail, regard
less of chronological age.6

A recent systematic review of 102 studies reported that the 
likelihood of receiving anticancer treatment decreases with in
creasing age, highlighting the urgent need for more evidence to 
better tailor treatment decisions in older patients.7 Conversely, 
healthcare delivered in the last year of life for advanced cancer 
is often costly and may provide limited value for some patients, 
particularly the frailest.8 In this context, accurate prognostication 
over a clinically meaningful horizon—usually operationalized as 
12-month survival—can guide care planning and shared, informed 
decision-making.9 Accordingly, commonly adopted identification 
approaches explicitly consider the likelihood of death within the 
next 12 months (eg, the “Surprise Question”10, NECPAL11), sup
porting timely goals-of-care discussions. By framing prognosis 
within an understandable timeframe, patients and healthcare 

professionals can better weigh expected survival against treat
ment burden and patient-centered outcomes such as quality of 
life and function.12 This information can directly inform discus
sions on whether to initiate, continue, de-escalate treatments, or 
prioritize supportive/palliative approaches. Therefore, 1-year 
mortality provides an actionable horizon to benchmark frailty 
screening instruments in older adults with cancer.

Although frailty assessment is central to geriatric care, the most 
effective tools to predict survival in older cancer patients remain 
unclear.13,14 The Geriatric 8 questionnaire (G8) is designed to iden
tify patients who may benefit from a Comprehensive Geriatric 
Assessment (CGA),15 yet its prognostic utility is not fully established. 
CGA is the gold standard for multi-domain frailty assessment,16-18

and the Indice Fr�agil—Valoraci�on Integral Geri�atrica (IF-VIG) derives 
a frailty index from a standardized CGA.19 However, CGA-based 
tools can be time-consuming and resource-intensive,20 which has 
prompted interest in screening methods that are both effective and 
feasible, even in settings without dedicated geriatric specialists.21,22

The Short Physical Performance Battery (SPPB) evaluates physical 
function23 and has been suggested as a predictor of survival.24-26

However, evidence on the ability of these tools to predict 1-year 
mortality in older cancer patients remains limited.

Therefore, this study aimed to compare the predictive perfor
mance of G8,15 SPPB,23 and IF-VIG19 and to evaluate the associa
tion between frailty, measured with the 3 tools, with 1-year 
mortality in this population.

Graphical abstract

2                                                                                                                                             The Journals of Gerontology, Series A: Biological Sciences and Medical Sciences, 2026, Vol. 81, Issue 5 

D
ow

nloaded from
 https://academ

ic.oup.com
/biom

edgerontology/article/81/5/glag099/8657057 by guest on 31 M
ay 2026



Method
Study population
This multicenter cohort study was conducted within the PROFIT 
Study (PeRsonalizing the approach to the Oncologic Frail 
Individual through Tailored assessment and intervention—Work 
Package 1), to address current gaps in evidence-based oncogeri
atric care. Data were collected from 3 different Spanish centers: 
the post-acute oncogeriatric unit at Parc Sanitari Pere Virgili in 
Barcelona (which provides care for complications following on
cologic treatments and offers geriatric rehabilitation for patients 
with advanced cancer), and the outpatient oncologic clinics of 
Hospital Universitario de Navarra (HUN) in Pamplona and 
Institut Catal�a d‘Oncologia (ICO) in Girona.

The inclusion criteria were (1) age ≥65 years; (2) diagnosis of 
lung, prostate, or gastrointestinal solid tumors, with T3-T4 ex
tension, involving lymph nodes (N ≥ 1) either metastatic or not 
(M0-1), with or without ongoing oncologic treatment; (3) evi
dence of mild functional impact, based on Barthel Index ≥ 5027; 
(4) life expectancy ≥ 3 months; and (5) willingness to provide in
formed consent to participate. Patients with moderate-to- 
severe cognitive impairment (Global Deterioration Scale ≥ 528) 
were excluded. All patients admitted to the participating centers 
satisfying the eligibility criteria received detailed verbal and 
written explanations of the characteristics and objectives of the 
study, and those who agreed were included in the study after 
signing a written informed consent form. In this study, we addi
tionally excluded patients with missing baseline frailty evalua
tion data (n = 19).

The study was approved by the Research Ethics Committees 
of the Universitat Aut�onoma de Barcelona (CEEAH 4946, 31/01/ 
2020) and HUN (PI_2019/117, 17/12/2019), and it was notified to 
the local committee of ICO. Data were recorded, after anonym
ization, in a RedCap database (developed by Vanderbilt 
University, Nashville, TN) for multi-centric research, freely li
censed for the REFiT Barcelona group and hosted in a dedicated 
server with respect to the national regulations regarding data 
storage and protection. The data analysis was con
ducted centrally.

Frailty assessment tools
Baseline assessment was conducted by trained healthcare pro
fessionals. Frailty was measured using the following tools: G8, 
an 8-item questionnaire assessing age, nutritional status, basic 
mobility, neuropsychological problems, number of drugs, and 
health perception; the final score is usually considered abnor
mal if ≤ 14 points15; SPPB, comprising 3 timed tasks (chair 
stand, balance, and walking speed tests) to assess physical per
formance, extensively described as a frailty indicator if ≤ 9 
points23; IF-VIG, a frailty index based on CGA, with ≥ 0.25 points 
usually indicating frailty19 according to the cumulative deficit 
theory validated in aging research.29

Other variables
Sociodemographic characteristics (age, sex, education, civil 
status, and living situation), as well as oncological variables 

(primary site of cancer, tumoral stage, treatments, ie, surgery, 
chemotherapy, radiotherapy), comorbidity burden (Cumulative 
Illness Rating Scale for Geriatrics [CIRS-G]),30 functional status 
(Barthel Index27), Eastern Cooperative Oncology Group [ECOG] 
performance status scale31), cognition (Mini-Mental State 
Examination),32 and quality of life perception (EuroQoL-5D-3L 
[EQ-5D-3L])33 were collected.

Mortality outcome
Patient 1-year survival was monitored through follow-up visits 
conducted at 3, 6, and 12 months.

Statistical analysis
The baseline characteristics of the sample were analyzed using 
central tendency and dispersion measures. Means and SD were 
used for normally distributed data, while medians and inter
quartile range (IQR) were applied to non-normally distributed 
data. Categorical variables were summarized as counts and per
centages. Comparisons of baseline characteristics between liv
ing and dead patients were conducted using t-tests or Mann– 
Whitney U tests for continuous variables, depending on their dis
tribution, and chi-square or Fisher’s exact tests for categorical 
variables. Receiver operating characteristic curves were con
structed for each frailty tool by plotting sensitivity against 1- 
specificity across a range of thresholds to evaluate their ability 
to discriminate between patients who survived versus those 
who did not within 1 year. The area under the curve (AUC) was 
calculated as a summary measure of each tool’s discriminative 
power, with the Youden Index pinpointing the optimal cut-off 
point by identifying the threshold that maximizes the com
bined sensitivity and specificity.34,35 Bootstrap simulation was 
used to compare AUCs. Calibration was assessed by plotting 
the observed versus expected frequencies of mortality at 
12 months in each risk decile with a 95% CI.

Kaplan–Meier curves were generated to illustrate mortality 
rates over a year using the identified optimized cut-off values 
for each frailty tool. Finally, Cox proportional hazards models 
were used, after confirming no violation of the proportional haz
ards assumption, to explore the association between frailty and 
1-year mortality risk. Separate Cox models were constructed 
for each frailty tool with optimized cut-off values, generating 
hazard ratios (HR) and 95% CI for 1-year mortality risk. Each 
model was adjusted for age, sex, education (middle school 
or above), comorbidity burden (CIRS-G), functional status 
(Barthel Index), and primary cancer site (colorectal, prostate, 
or other gastrointestinal vs lung as reference). Covariates were 
selected based on clinical relevance and prior literature.36,37

Sensitivity analyses additionally adjusted for tumoral stage, 
and repeated the models replacing the Barthel Index with 
ECOG performance status. Analyses were conducted using R 
4.3.2 (Copyright © 2023 The R Foundation for Statistical 
Computing, Vienna, Austria) software version.

Results
A total of 229 patients were included (mean age 75.1 ± 6.4 years; 
68.6% male), of whom 146 (63.7%) died over 1 year of follow-up 
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(Figure 1). Approximately two-thirds of participants were recruited 
from outpatient clinics, and one-third from the post-acute onco
geriatric unit. Most patients lived with a partner, had a low educa
tional level, and exhibited a moderate comorbidity burden 
(Table 1). Lung and gastrointestinal cancers were the most preva
lent primary sites, accounting for 90% of cases, and 85.2% of 
patients presented with stage IV disease. Chemotherapy was ad
ministered to the majority, while less than half received radiother
apy. Baseline Barthel Index was 90 (IQR 70-100), and cognitive 
impairment was uncommon (absence of cognitive impairment: 
96.5%). Health-related quality of life (EQ-5D-3L index) was 0.7 (IQR 
0.5-0.8). Frailty measures showed a G8 score of 11.5 (IQR 9-14.5), 
an SPPB score of 7 (IQR 3-10), and an IF-VIG frailty index of 0.20 
(IQR 0.10-0.40).

Patients who died were more often male and showed poorer 
functional status, higher comorbidity burden, more advanced 
tumor stage, lower baseline quality of life, and higher frailty 
scores. No significant differences were observed in treatment 
approaches between survivors and non-survivors.

All 3 frailty tools significantly predicted 1-year mortality. The 
AUC values were 0.669 (95% CI 0.595-0.743) for G8, 0.727 (95% CI 
0.656-0.798) for SPPB, and 0.732 (95% CI 0.661-0.804) for IF-VIG 
(Figure 2). While both SPPB and IF-VIG outperformed G8 in dis
crimination, statistical significance was reached only for IF-VIG 

(p-values for AUCs difference p = .032 for IF-VIG vs G8; p = .077 for 
SPPB vs G8). IF-VIG showed the highest sensitivity, whereas SPPB 
had the highest specificity and greater sensitivity than G8. 
Optimized cut-offs for frailty were lower than standard thresholds 
(G8: ≤12.5 vs ≤14; SPPB: ≤8 vs ≤9; IF-VIG: ≥0.16 vs ≥0.25). 
Calibration plots are provided in the Supplementary Materials
(Figures S1–S3). Table S1 shows the reclassification of frailty status 
according to the original and optimized cut-offs for each frailty 
tool, whereas the Venn diagram (Figure S4) illustrates the partial 
overlap among frailty classifications based on G8, SPPB, and IF-VIG 
after cut-off optimization, with 100 patients identified as frail by all 
3 instruments and a minority identified as frail by 1 or 2 tools.

Finally, Kaplan–Meier survival curves illustrated mortality dif
ferences according to optimized frailty cut-offs (Figure 3). In 
multivariable Cox proportional hazards models, frailty remained 
significantly associated with 1-year mortality after adjustment 
for age, sex, education, CIRS-G, Barthel Index, and primary can
cer site (Figure 4). The strongest associations were observed for 
IF-VIG (HR 2.42, 95% CI 1.50-3.90; p< .001) and SPPB (HR 2.35, 
95% CI 1.52-3.64; p< .001), compared with G8 (HR 1.97, 95% CI 
1.30-2.99; p< .01). Similar results were obtained after additional 
adjustment for tumoral stage (Figure S5), as well as after 
substituting Barthel Index with ECOG performance status as a 
covariate (data not shown).

Figure 1 Flowchart of the study.
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Discussion
In this multicenter cohort of older cancer patients, G8, SPPB, 
and IF-VIG all demonstrated significant prognostic value for 
1-year mortality, with SPPB and IF-VIG showing the highest pre
dictive accuracy and strongest associations with mortality. 
These findings reinforce the importance of frailty assessment in 
oncogeriatric care.

The high 1-year mortality rate observed aligns with existing 
evidence, emphasizing the need for reliable prognostic 
tools.38,39 Non-survivors were more likely to have a higher co
morbidity burden—reflecting the complex interplay between 
multiple chronic conditions, cancer, and mortality in older 
adults40—as well as poorer baseline functional status, and lower 
quality of life, consistent with recent evidence showing that frail 
older cancer patients frequently experience substantially re
duced quality of life.41

Our results expand on previous studies confirming frailty as a 
robust predictor of mortality.4,5 A systematic review has shown 
that G8 was associated with mortality in 15 of 24 included stud
ies,42 while objective measures of physical function, such 
as SPPB and walking speed, independently predict survival.25

Prior research on elective oncological surgery similarly 
highlighted the predictive value of CGA-derived frailty indices, 
with AUCs comparable to those observed here.43 Notably, our 
study is the first to directly compare G8, SPPB, and a CGA-based 
frailty index (IF-VIG) for 1-year mortality in older cancer patients, 
providing clinically relevant head-to-head data.

The superior performance of SPPB and IF-VIG is clinically 
plausible. IF-VIG offers a comprehensive CGA-based evaluation, 
capturing multidomain deficits, while SPPB assesses objective 
physical performance, directly reflecting functional decline and 
imminent health deterioration. In contrast, G8, although conve
nient and oncology-specific, is more subjective and may under
estimate risk in patients with advanced disease.

Optimized cut-off values for this cohort were lower (G8 ≤ 12.5, 
SPPB ≤8, IF-VIG ≥0.16) than standard thresholds. Similar G8 
cut-off values emerged in 2 observational studies conducted in 
Taiwan and India (<13 and <12, respectively).44,45 These find
ings suggest that conventional cut-offs, developed in broader or 
less advanced cancer-stage populations, may under-recognize 
frailty in high-risk patients, and context-specific thresholds may im
prove prognostic accuracy and clinical decision-making. In this 
study, the purpose of the optimized cut-offs was to improve the 

Table 1 Patient baseline characteristics (overall and according to 1-year mortality).

Variablesa Overall Alive Dead p-Value
(n = 229) (n = 83) (n = 146)

Age, mean (SD) 75.1 (6.4) 74.5 (5.7) 75.4 (6.7) .427
Male sex, n (%) 157 (68.6) 48 (57.8) 109 (74.7) .013
Clinical setting, n (%) .051

Post-acute oncogeriatric care 69 (30.1) 18 (21.7) 51 (34.9)
Outpatient oncologic clinics 160 (69.9) 65 (78.3) 95 (65.1)

Married/in couple, n (%) 149 (65.4) 58 (69.9) 91 (62.8) .346
Living alone, n (%) 63 (27.5) 25 (30.1) 38 (26) .608
Education (illiterate or primary), n (%) 134 (58.5) 48 (57.8) 86 (60.1) .937
Barthel Index, median (IQR) 90 (70-100) 100 (85-100) 85 (65-95) <.001
CIRS-G, median (IQR) 5 (3-8) 3.5 (2-7) 6 (4-9) <.001
Absence of cognitive impairment 221 (96.5) 81 (97.6) 140 (95.9) .714
Primary cancer site, n (%) .212

Lung 108 (47.2) 40 (48.2) 68 (46.6)
Colorectal 41 (17.9) 14 (16.9) 27 (18.5)
Prostate 22 (9.6) 12 (14.5) 10 (6.8)
Other gastrointestinal 58 (25.3) 17 (20.5) 41 (28.1)

Tumoral stage IV, n (%) 190 (85.2) 62 (74.7) 128 (91.4) .001
ECOG, n (%) .042

0-2 187 (81.7) 74 (89.2) 113 (77.4)
3-4 42 (18.3) 9 (10.8) 33 (22.6)

Surgical treatment, n (%) 57 (25.4) 27 (33.3) 30 (21) .06
Chemotherapy, n (%) 186 (81.9) 68 (81.9) 118 (81.9) 1
Radiotherapy, n (%) 92 (40.7) 39 (47) 53 (37.1) .186
EQ-5D-3L index score, median (IQR) 0.7 (0.5-0.8) 0.8 (0.6-1) 0.6 (0.4-0.7) <.001
G8 median (IQR) 11.5 (9-14.5) 13 (10-15) 10.8 (8-13) <.001
SPPB, median (IQR) 7 (3-10) 10 (6.5-12) 6 (3-9) <.001
IF-VIG median (IQR) 0.2 (0.1-0.4) 0.1 (0.1-0.2) 0.2 (0.2-0.4) <.001

Abbreviations: CIRS-G, Cumulative Illness Rating Scale for Geriatrics; ECOG, Eastern Cooperative Oncology Group performance status scale; EQ-5D-3L, EuroQoL- 
5D-3L; G8, Geriatric 8 questionnaire; IF-VIG, Indice fr�agil—Valoraci�on Integral Geri�atrica; IQR, interquartile range; SPPB, Short Physical Performance Battery.
aTotal n for variables with missing data: married/in couple (n = 228), surgical treatment (n = 224), chemotherapy (n = 227), radiotherapy (n = 226), tumoral stage 
(n = 223), and EQ-5D-3L index score (n = 223).
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clinical usability of widely adopted frailty tools by providing 
context-calibrated thresholds that support risk stratification, rather 
than to replace individualized decision-making. Importantly, this 
approach may be particularly useful in heterogeneous oncology 
cohorts, where a multidimensional, patient-centered assessment 
can complement disease-focused parameters and help structure 

care beyond tumor type alone. In practice, a context-specific classi
fication of frailty should be viewed as a signal to trigger actions— 
such as identifying potentially modifiable vulnerabilities (nutrition, 
physical function/prehabilitation, medication review, symptom 
control), intensifying monitoring, and facilitating earlier goals-of- 
care discussions. Larger studies are needed to validate and, if 
necessary, refine thresholds in more specific tumor-, stage-, and 
treatment-defined subgroups.

Frailty, as measured by these tools, proved a stronger predic
tor of survival than chronological age alone, reflecting its multi
dimensional nature, encompassing physiological, functional, 
and cognitive status, whereas age alone fails to capture individ
ual variations in health status and resilience.46 Sex differences 
in mortality were also observed, potentially reflecting biological, 
lifestyle, and comorbidity-related factors.47

From a practical perspective, SPPB offers a rapid, objective, 
and easily administered assessment, even by non-specialized 
staff, making it a valuable tool when full CGA is not feasible. 

Figure 2 Optimal cut-off values for G8, SPPB, IF-VIG in predicting 1-year 
mortality (determined by ROC curve analysis and Youden Index).

Figure 3 Mortality at 1 year estimated by Kaplan–Meier method. 
Abbreviations - AUC: Area Under the Curve; G8: Geriatric 8 
questionnaire; SPPB, Short Physical Performance Battery; IF-VIG Indice 
fr�agil - Valoraci�on Integral Geri�atrica.
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IF-VIG, while highly informative, is time-intensive. G8 remains use
ful for initial screening but demonstrated lower prognostic accu
racy. A flexible, frailty-guided approach can optimize routine 
oncogeriatric care by offering resource-conscious solutions tailored 
to diverse clinical settings while guiding individualized treatment 
decisions. Specifically, frailty assessment can support prognostic 
counselling by providing an objective, multidimensional estimate 
of vulnerability to inform shared decision-making, while also acting 
as triage triggers to activate tailored multidimensional pathways 
and guiding personalization of treatment delivery and follow-up in
tensity. Since frailty is a dynamic condition, repeated assessment 
may help track response to prehabilitative or supportive interven
tions and refine treatment discussions over time.

Strengths of this study include its prospective multicenter de
sign, comprehensive frailty assessment, and adjustment for rele
vant covariates. Limitations include a modest sample size, 
potential selection bias due to recruitment from specific clinical set
tings, male predominance—likely due to the under-representation 
of breast and gynecological cancers—and the lack of systematic 
tracking of rehospitalizations during follow-up. Moreover, detailed 
information on prior anticancer treatments, lines of therapy, and 
treatment modifications, was not systematically collected. The lack 
of these data precluded adjustment for treatment intensity, poten
tially resulting in residual confounding. Future studies should pro
spectively capture granular treatment exposure to better 
contextualize the prognostic performance of frailty tools. 
Furthermore, future studies should examine shorter prognostic 

horizons and functional outcomes to complement 12-month 
mortality prediction.

In conclusion, all evaluated frailty tools were significantly asso
ciated with 1-year mortality in older cancer patients, with SPPB 
and IF-VIG outperforming G8. These findings highlight their poten
tial utility in routine oncogeriatric practice, supporting risk stratifi
cation and personalized, goal-aligned treatment decisions, with 
tool selection adapted to clinical context and resource availability.

Supplementary material
Supplementary material is available at The Journals of Gerontology, 
Series A: Biological Sciences and Medical Sciences online.
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