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Abstract
OBJECTIVES: We aimed to evaluate the role of SARC-F and SARC-
CalF scores as risk factors for mortality in adults over 60 years of age 
with cancer of the Centro Médico Naval (CEMENA) in Callao, Peru 
during 2012-2015.
METHODS: We performed a secondary analysis of data from a 
prospective cohort carried out from September 2012 to February 2013 
in the Geriatrics Department of CEMENA. The outcome variable was 
mortality at two years of follow-up, while the exposure variable was 
the risk of sarcopenia assessed using the SARC-F and SARC-CalF 
scales. We carried out Cox proportional-hazards models to assess the 
role of SARC-F and SARC-CalF scores as risk factors for mortality. 
We estimated crude (cHR) and adjusted (aHR) hazard ratios (HR) 
with their respective 95% confidence intervals (95%CI). Likewise, we 
calculated the area under the curve (AUC) of both exposure variables 
in relation to mortality.
RESULTS: We analyzed data from 922 elderly men with cancer; 
43.1% (n=397) were between 60 and 70 years old. 21.5% (n=198) 
and 45.7% (n=421) were at risk of sarcopenia according to SARC-F 
and SARC-CalF, respectively, while the incidence of mortality was 
22.9% (n=211). In the adjusted Cox regression model, we found that 
the risk of sarcopenia measured by SARC-F (aHR=2.51; 95%CI: 1.40-
2.77) and SARC-CalF (aHR=2.04; 95%CI: 1.55-4.02) was associated 
with a higher risk of death in older men with cancer. In the diagnostic 
performance analysis, we found that the AUC for mortality prediction 
was 0.71 (95%CI: 0.68-0.75) for SARC-F and 0.80 (95%CI: 0.78-
0.82) for SARC-CalF.
CONCLUSIONS: The risk of sarcopenia evaluated by SARC-F 
and SARC-CalF scores was associated with an increased risk of 
mortality in older men with cancer. Both scales proved to be useful 
and accessible instruments for the identification of groups at risk of 
mortality.

Key words: Older adults, mortality, sarcopenia, SARC-F, SARC-CalF, 
cancer.

Introduction

Cancer is a major public health problem globally, 
with an estimated 19.3 million new cases and 10 
million deaths in 2020 (1). The highest incidence 

worldwide occurs in the elderly and represents the fourth most 

frequent cause of death in older adults (2). It is estimated that 
by 2035, the incidence of cancer in older adults will double (3) 
and by 2050 the number of older adults with cancer will triple, 
reaching 446 million (4).  

Cancer can cause a decrease in food intake, energy 
expenditure at rest and alterations in the metabolism 
of nutrients, being one of the main inflammatory diseases 
related to age (5, 6). On the other hand, inflammation affects 
cell metabolism, muscle strength and energy regulation, 
predisposing the development of sarcopenia (6). In this way, 
cancer is frequently associated with rapid weight loss as well as 
a significant deterioration of muscle mass that may be mediated 
by sarcopenia or by the development of cachexia (7, 8). In this 
sense, cancer-induced sarcopenia is associated with an increase 
in the adverse effects of treatment, unfavorable outcomes and 
lower survival (5). Sarcopenia represents a problem related to 
various long-term diseases and older adults with cancer have a 
higher risk of presenting this disease (9).

The diagnosis of sarcopenia is made by measuring grip 
strength, physical performance, and muscle mass. Ideally, 
the latter is determined by dual energy X-ray absorptiometry 
(DXA); however, there are several techniques that have 
different cut-off points, producing variability of results and, 
consequently, difficulty in diagnosing sarcopenia (9) and the 
need for different tools for adequate diagnosis.

SARC-F is an instrument that assesses the risk of sarcopenia 
and can be used both in clinical settings and in community 
health care. It has a moderate to low sensitivity and a very high 
specificity (10), for which an improved variant was proposed. 

SARC-CalF is an instrument to which the measurement of 
calf circumference was added, increasing the sensitivity from 
29.5-33.3% to 60.7-66.7% (11, 12). Previous studies have 
been conducted using the SARC-F and/or SARC-CalF scales 
for screening of the risk of sarcopenia in older adults with 
cancer in the United States (13) and Brazil (14, 15). However, 
these studies had limitations due to the short follow-up time 
and study population (13–15), in addition to having a cross-
sectional design that did not allow causal association to be 
evaluated in one of these studies (15).

Cancer increases the risk of sarcopenia, and both diseases 
are associated with important complications such as morbidity, 
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disability and mortality (16, 17). It is necessary to evaluate the 
risk of sarcopenia as a risk factor for mortality, especially in 
this vulnerable group. However, there are no previous studies 
that evaluate the association of interest using both scales or 
their diagnostic performance. In addition, it is relevant to 
have accessible and low-cost tools that allow screening for 
sarcopenia in primary care in rural areas (18, 19), considering 
the lack of health personnel and infrastructure (20). For this 
reason, this study aims to evaluate the role of SARC-F and 
SARC-CalF scores as risk factors for mortality in older adults 
with cancer in Peru.

Methods

Study design, population and sample

We performed a secondary analysis of data from a 
prospective cohort including older adults (60 years and older) 
of retired military men diagnosed with cancer and receiving 
palliative treatment. The participants were evaluated and 
enrolled from September 2012 to February 2013 and were 
followed until 2015, in the Geriatrics Service of the Naval 
Medical Center of Peru (CEMENA), located in Callao, Peru. 
We have developed previous articles (21–23) with the present 
database evaluating geriatric syndromes and their risk of 
adverse outcomes. The initial evaluation included 1,178 eligible 
older adults among which 121 were subsequently excluded  
due to a Mini Mental State Examination (MMSE) score less 
than or equal to 23, 81 for having a diagnosis of dementia, nine 
due to a diagnosis without curative intent, four because they 

discontinued their treatment, four due to incomplete medical 
records, six due to loss to follow-up, and 31 did not agree to 
participate in the study (Figure 1). For this secondary analysis 
we excluded participants with incomplete data on our variables 
of interest. The calculation of statistical power was based on a 
previous study by Yang et al. (24), considering a hazard ratio 
(HR) of 2.08, a proportion of deaths with risk of sarcopenia of 
29% and a proportion of deaths without the risk of sarcopenia 
of 17.6%. Thus, we obtained a statistical power of 98% for a 
sample of 922 older adults included.

Procedures

In the original study, older adults were invited to participate 
in the study during outpatient evaluation after confirmation of 
the diagnosis of cancer. After voluntarily agreeing to participate 
in the study and signing the informed consent, the evaluating 
physician collected the sociodemographic variables, medical 
history, and functional and performance-based measures, 
including the SARC-F and SARC-CalF scores.

Variables

Outcome variable: mortality

The outcome variable was all-cause mortality, which we 
defined by the patient’s vital status at the end of follow-up. 
We obtained information on mortality from the CEMENA 
Epidemiological Surveillance Office registry.

Figure 1. Sample selection flowchart
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Exposure variables: SARC-F and SARC-CalF scores

SARC-F is a questionnaire that is a quick and simple 
diagnostic tool to assess the risk of sarcopenia. It includes five 
components: aid for walking, falls, getting up from a chair, 
climbing stairs, and strength. The scores for each item range 
from zero to two, obtaining a total score between zero to 10 
points. Thus, a score greater than or equal to four was defined 
as risk of sarcopenia (25).

SARC-CalF is a modified SARC-F, which adds calf 
circumference measurement, improving the diagnostic 
performance of the instrument for the evaluation of the risk of 
sarcopenia. This scale defines calf circumference in men greater 
than 34 cm with a score of 0 points and less than or equal 
to 34 with a score of 10. The total score with the previously 
mentioned components plus the calf circumference can be of up 
to 20, with a score of 11 to 20 being defined as an indicator of 
risk of sarcopenia (26, 27).

Other variables

Sociodemographic characteristics

We included age (60-70, ≥71 years) and marital status 
(single, married/cohabitant, divorced/separated, widowed). 
These variables were collected by self-reporting.

Medical and personal history

We evaluated the following comorbidities: hypertension, 
type 2 diabetes mellitus, chronic obstructive pulmonary disease, 
chronic kidney disease, osteoporosis, dyslipidemia, urinary 
incontinence (assessed using the Edmonton Frailty Scale (28)), 
sedentary lifestyle (defined by a score less than or equal to 
64 on the Physical Activity Scale for the Elderly (PASE) (29, 
30) and overweight or obesity (defined by a body mass index 
greater than or equal to 25 kg/m2 and 30 kg/m2, respectively). 
We collected data from the patient’s clinical history and 
generated a variable that included the previously described 
comorbidities (0, 1, ≥2). Likewise, polypharmacy, defined as 
the consumption of five or more prescribed medications (31), 
use of health services, defined as at least one admission to the 
CEMENA hospitalization or emergency service and smoking 
habit (yes, no) were collected by self-reporting.

Functional evaluation

We used the Barthel index to assess dependence of basic 
activities of daily living (ABVD), considering a score less than 
100 as positive (32). Likewise, we evaluated exhaustion with 
three questions: a) Do you feel full of energy? (yes, no); b) Do 
you feel that everything you do requires effort? (yes, no); c) Do 
you feel that you can no longer move forward? (yes, no). These 
questions evaluated how the older adult felt in the last two 
weeks and a score greater than or equal to two was considered 
as positive (33). Dynapenia was defined as grip strength less 

than 26 kg (10). We evaluated self-reported weight loss using 
the Edmonton Frailty Scale (yes, no) (28).

Statistical analysis

We performed the statistical analysis using the statistical 
package Stata v16.0 (StataCorp, Tx). The descriptive analysis 
was carried out using absolute and relative frequencies for the 
qualitative variables. Bivariate analysis between covariates 
of interest and all-cause mortality was performed using the 
Pearson’s Chi-square test. We performed Cox proportional 
hazards modeling to assess the role of the SARC-F and SARC-
CalF scores as risk factors for sarcopenia and mortality. We 
developed a crude model for each exposure variable and three 
models adjusted for potential confounders as described in the 
literature (11, 24). In addition, we elaborated a supplementary 
Cox regression model including both SARC-F and SARC-CalF. 
We estimated crude HR (cHR) and adjusted HR (aHR), with 
their respective 95% confidence intervals (95%CI).

Similarly, a receiving operating characteristic curve analysis 
was performed to evaluate the diagnostic performance of 
SARC-F and SARC-CalF as predictors of mortality in in the 
study sample of older males with cancer. We calculated the 
sensitivity, specificity, positive predictive value, negative 
predictive value, percentage of correctly classified, Youden 
index and area under the curve (AUC) of both exposure 
variables. We performed the diagnostic performance analysis 
considering cut-off points for SARC-F (greater than or equal to 
four) (25) and SARC-CalF (greater than or equal to 11) (26, 27) 
described in previous studies to define risk of sarcopenia.

Ethical aspects

The primary study was approved by the Institutional 
Research Ethics Committee of CEMENA (Memorandum 
No. CEI-CMN-134-2009). The older male adults provided 
signed informed consent prior to enrollment in the primary 
study. For this secondary analysis, we did not carry out 
additional evaluations and the integrity or confidentiality of the 
participants was not compromised.

Results

General characteristics of the sample and bivariate 
analysis according to mortality.

We included 922 older men with cancer in the analysis, with 
a mean follow-up of 589 days. Of these, 43.1% (n=397) were 
between 60 and 70 years old, 55.6% (n=513) were married or 
cohabiting, 59.2% (n=546) had two or more comorbidities, and 
20% (n= 184) had a smoking habit. In addition, 27% (n=249) 
had functional dependence for ABVD, 55.4% (n=511) reported 
polypharmacy, and 46.8% (n=431) reported weight loss, while 
41.1% (n=379) and 48.7% (n=449) presented exhaustion and 
dynapenia, respectively.

In addition, according to the SARC-F and SARC-CalF 
scores, 21.5% (n=198) and 45.7% (n=421) were at risk of 



859

JNHA  - Volume 26, Number 9, 2022

Table 1. Descriptive and bivariate analysis of the sample characteristics according to all-cause mortality (n=922)
Variables n % Mortality after 2 years of follow-up

No 77.1% (n=711) Yes 22.9% (n=211) P value
Age 0.067
  60-70 years 397 43.1 318 (80.1) 79 (19.9)  
  ≥71 years 525 56.9 393 (74.9) 132 (25.1)  
Marital status <0.001
  Single 179 19.4 161 (89.9) 18 (10.1)  
  Married/cohabiting 513 55.6 484 (94.3) 29 (5.7)  
  Divorced/separated 109 11.8 26 (23.9) 83 (76.1)  
  Widowed 121 13.1 40 (33.1) 81 (66.9)  
Comorbidities <0.001
  0 68 7.4 26 (38.2) 42 (61.8)  
  1 308 33.4 244 (79.2) 64 (20.8)  
  ≥2 546 59.2 441 (80.8) 105 (19.2)  
Smoking habit <0.001
  No 738 80.0 650 (88.1) 88 (11.9)  
  Yes 184 20.0 61 (33.2) 123 (66.8)  
Functional dependence for ADL¹ <0.001
  No 673 73.0 603 (89.6) 70 (10.4)  
  Yes 249 27.0 108 (43.4) 141 (56.6)  
Polypharmacy <0.001
  No 411 44.6 345 (83.9) 66 (16.1)  
  Yes 511 55.4 366 (71.6) 145 (28.4)  
Use of health services <0.001
  No 477 51.7 405 (84.9) 72 (15.1)  
  Yes 445 48.3 306 (68.8) 139 (31.2)  
Self-reported weight loss <0.001
  No 491 53.3 389 (79.2) 102 (20.8)  
  Yes 431 46.8 322 (74.7) 109 (25.3)  
Exhaustion <0.001
  No 543 58.9 449 (82.7) 94 (17.3)  
  Yes 379 41.1 262 (69.1) 117 (30.9)  

Dynapenia <0.001
  No 473 51.3 403 (85.2) 70 (14.8)  
  Yes 449 48.7 308 (68.6) 141 (31.4)  
Gait speed <0.001
  Normal 541 58.7 469 (86.7) 72 (13.3)  
  Slow 379 41.3 240 (63.3) 139 (36.7)  
SARC-F <0.001
  No risk of sarcopenia 724 78.5 636 (87.8) 88 (12.2)  
  Risk of sarcopenia 198 21.5 75 (37.9) 123 (62.1)  
SARC-CalF <0.001
  No risk of sarcopenia 501 54.3 488 (97.4) 13 (2.6)  
  Risk of sarcopenia 421 45.7 223 (53.0) 198 (47.0)  
1. Activities of daily living.
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sarcopenia, respectively, while the incidence of mortality was 
22.9% (n=211). We found that 62.1% (n=123) of older adults 
considered at risk of sarcopenia by the SARC-F score died 
during follow-up, while only 12.2% (n=88) of those without 
risk of sarcopenia died. On the other hand, 47% (n=198) of the 
group at risk of sarcopenia, defined by SARC-CalF, died during 
follow-up, while only 2.6% (n=13) of those without risk of 
sarcopenia died. There were statistically significant differences 
between the study covariates and mortality, except for age 
groups (Table 1).

Frequency of cancer types according to risk of 
sarcopenia and mortality

We found that the most frequent types of cancer in the group 
at risk of sarcopenia according to SARC-F were lungs and 
airways (40.9%), liver and bile ducts (21.7%), lymphomas and 
leukemias (12.1%), multiple myeloma (11.1%) and colorectal 
(8.6%). In addition, in the group at risk of sarcopenia by SARC-
CalF we found lungs and airways (25.6%), liver and bile ducts 
(23.0%), multiple myeloma (15.7%), lymphomas and leukemia 
(15.4%) and colorectal (10.4%) were the most frequent types of 
cancer. Likewise, the most frequent types of cancer in the group 
that died were lungs and airways (26.1%), liver and bile ducts 
(23.2%), lymphomas and leukemias (16.6%), multiple myeloma 
(16.1%) and colorectal (9.0%) (Table 2).

SARC-F and SARC-CalF scores as risk factors for 
mortality

In the crude Cox regression model, the risk of sarcopenia 
measured by SARC-F (cHR=4.31; 95%CI: 2.12-5.23) and 
SARC-CalF (cHR=2.98; 95%CI: 1.14-6.91) increased the risk 
of death in older men with cancer. Likewise, this association 
was maintained in the adjusted models (models 1, 2 and 3). 
In model 3, the association persisted between the risk of 
sarcopenia measured by SARC-F (aHR=2.51; 95%CI: 1.40-
2.77) and SARC-CalF (aHR=2.04; 95%CI: 1.55-4.02) and a 
greater risk of mortality, respectively (Table 3). In addition, in 
the supplementary Cox regression model, we found that after 
including SARC-CalF as a confounder, SARC-F remained 
associated with an increased risk of mortality (aHR=2.11; 
95%CI: 1.34-2.44). Likewise, after including SARC-F as a 
confounder, SARC-CalF remained associated but with a greater 
magnitude (aHR=3.98; 95%CI: 2.28-6.56) (Table S1).

Diagnostic performance analysis of SARC-F and 
SARC-CalF scores as predictors of mortality 

We performed a diagnostic performance analysis for both 
tools, finding a sensitivity of 58% (95%CI: 0.51-0.65) and a 
specificity of 89% (95%CI: 0.86-0.92) for the prediction of 

Table 2. Frequency of cancer types according to variables of interest
Type of cancer Risk of sarcopenia by SARC-F 

(n=198)
Risk of sarcopenia by SARC-CalF 

(n=421)
Mortality 

n=211)
n % n % n %

Lungs and airways 81 40.9 108 25.6 55 26.1
Liver and bile ducts 43 21.7 97 23.0 49 23.2
Lymphomas and leukemias 24 12.1 65 15.4 35 16.6
Multiple myeloma 22 11.1 66 15.7 34 16.1
Stomach 10 5.1 29 6.9 18 8.5
Colorectal 17 8.6 44 10.4 19 9.0
Prostate 0 0 4 1.0 1 0.5
Skin 1 0.5 4 1.0 0 0
Urogenital/Others 0 0 4 1.0 0 0

Table 3. Cox regression models to evaluate the role of SARC-F and SARC-CalF scores as risk factors for mortality in the study 
sample (n=922)
Variables Crude Model 1 Model 2 Model 3

cHR¹ (95%CI)2 aHR2 (95%CI)3 aHR2 (95%CI)3 aHR2 (95%CI)3

SARC-F (≥4)
No risk of sarcopenia Reference Reference Reference Reference
Risk of sarcopenia 4.31 (2.12-5.23) 3.73 (1.32-4.75) 2.34 (1.14-1.94) 2.51 (1.40-2.77)
SARC-CalF (≥11)
No risk of sarcopenia Reference Reference Reference Reference
Risk of sarcopenia 2.98 (1.14-6.91) 2.76 (1.12-6.55) 1.34 (1.04-1.93) 2.04 (1.55-4.02)
1. Crude Hazard Ratio; 2. Adjusted Hazard Ratio; 3. 95% Confidence Interval; Model 1: Adjusted for age and marital status; Model 2: adjusted for age, marital status, comorbidities, 
smoking habit, and use of health services; Model 3: adjusted for age, marital status, comorbidities, smoking habit, use of health services, polypharmacy, self-reported weight loss, 
exhaustion and cancer types.
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mortality for SARC-F. On the other hand, SARC-CalF had 
a sensitivity of 94% (95%CI: 0.90-0.97) and a specificity of 
69% (95%CI: 0.65-0.72). In addition, the percentage of correct 
classification was 82% (95%CI: 0.80-0.85) and 74% (95%CI: 
0.71-0.77) for SARC-F and SARC-CalF, respectively. Finally, 
the AUC calculated for the prediction of mortality was 0.71 
(95%CI: 0.68-0.75) for SARC-F and 0.80 (95%CI: 0.78-0.82) 
for SARC-CalF (Table 4).

Discussion

Main results

We found that approximately two out of 10 participants 
were at risk of sarcopenia defined by SARC-F and five out 
of 10 by SARC-CalF. In addition, two out of 10 died during 
follow-up. We found that SARC-F and SARC-CalF scores 
were associated with an increased risk of mortality, regardless 
of sociodemographic characteristics, history, and functional 
assessment. The latter tool presented the best diagnostic 
performance. Both scales are useful and rapid instruments to 
identify groups at higher risk of death.

Comparison with previous studies

We found only one study in older Chinese adults that 
evaluated the same association of interest, but this did not 
include cancer patients (24). This comparison of instruments 
was also evaluated in another Chinese study, but the incidence 
of mortality was not evaluated (11). Studies in the United States 
(13) and Brazil (14) evaluated the role of the SARC-F score as 
a risk factor for mortality, while previous studies in India (34), 
and Brazil (35) evaluated SARC-F in adults from 30 years and 
older adults with cancer. Likewise, the role of the SARC-CalF 
score as a risk factor for mortality was evaluated in a study in 
Brazil (36); however, this study included older adults without 
cancer. On the other hand, another study evaluated the role of 
the SARC-CalF score as a risk factor for mortality in adults 
with cancer in Brazil, but included participants from the age of 
20, with only 52.9% being older adults (26).

We evaluated the risk of sarcopenia only in older men, while 
previous studies included both sexes, thus, reporting a higher 
frequency of risk of sarcopenia in men compared to women (11, 
13). This is important as a previous study described that adults 
with cancer and at risk of sarcopenia were more likely to die 
after major surgery, especially gastrointestinal operations (14). 
In addition, the risk of sarcopenia in older men may increase 
in the short term after receiving chemotherapy, radiotherapy or 
chemo-radiotherapy with curative intent (34), as well as predict 

lower survival (13).
On the other hand, SARC-CalF demonstrated a 

higher sensitivity and better diagnostic performance but a 
lower specificity than SARC-F for screening for the risk of 
sarcopenia. This finding is similar to that reported in a study 
conducted in China, which however, only included adults from 
18 years of age with advanced cancer (11).

Interpretation of results

Among the most common changes that accompany aging, 
the decrease in muscle strength and mass can lead to adverse 
health outcomes and decreased survival (8, 37). Muscle tissue 
changes as the person ages, producing cell reduction, decreased 
volume of the sarcoplasmic reticulum and calcium pumping, 
disorganization of the sarcomere spaces, less excitability in the 
muscle of the plasma membrane, greater storage of fat around 
and inside muscle cells, reduced time and force of muscle 
contraction, fewer motor neurons, and a reduced ability to 
regenerate nerve tissue (8). In addition, the gradual decline in 
testosterone concentrations leads to decreased muscle mass and 
muscle protein synthesis (38).

Sarcopenia is the pathological decline in the function 
and structure of muscle mass, being affected by aging, due 
to changes in muscle structures such as a decrease in the 
number and size of type 1 and 2 fibers, together with a loss of 
motor units. This leads to disorganization of the Z lines and 
myofilaments, in addition to an accumulation of lipofuscin 
inside these fibers (8, 39, 40). Sarcopenia is commonly 
accompanied by disability, functional impairment, decreased 
quality of life, and an increased risk of death (41).

One of the most common causes of sarcopenia is neoplastic 
diseases (8). The high prevalence of sarcopenia in older adults 
with cancer, in addition to the age-related risk, represents an 
even greater threat to this population, making them especially 
vulnerable. Therefore, after receiving treatments such as 
systemic chemotherapy, radiotherapy and surgery, they can 
develop lower tolerance to treatment, a higher risk of toxicity 
to chemotherapy treatments, a greater number of postoperative 
complications, a lower survival and, finally, higher mortality 
rates independently of age, sex, type and stage of cancer (41, 
42).

Clinical relevance of the findings

According to estimates by the World Health Organization 
(WHO) in Latin America and the Caribbean (LAC) there 
were more than 900 thousand new cases of cancer in older 
adults during 2020, being the fourth continent with the highest 
incidence of cancer in the older age group, behind Oceania, 

Table 4. Diagnostic performance analysis of SARC-F and SARC-CalF scores related to the incidence of mortality.
Variables Sensitivity 

(95%CI)1
Specificity 
(95%CI)1

PPV2 
(95%CI)1

NPV3 
(95%CI)1

Correctly classified Youden Index AUC4 
(95%CI)

SARC-F (≥4) 0.58 (0.51-0.65) 0.89 (0.86-0.92) 0.62 (0.56-0.68) 0.88 (0.86-0.89) 0.82 (0.80-0.85) 0.48 0.71 (0.68-0.75)

SARC-CalF (≥11) 0.94 (0.90-0.97) 0.69 (0.65-072) 0.47 (0.44-0.50) 0.97 (0.96-0.98) 0.74 (0.71-0.77) 0.62 0.80 (0.78-0.82)

1. 95% Confidence Interval; 2. Positive predictive value; 3. Negative predictive value; 4. Area under the curve.
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North America and Europe. Furthermore, more than 500,000 
cancer deaths were recorded in 2020 in older Latin American 
adults alone (43).

It should be noted that while low- and middle-income 
countries only represent 51.8% of all older adults with cancer 
worldwide, they account for 65% of all deaths (43). In addition, 
cancer is the second leading cause of mortality in the Americas 
with 1.4 million deaths in 2018 and with an expected increase 
to 2.1 million by 2030 (44, 45). This is due to demographic 
aging (46) and the high prevalence of cancer related to 
infectious diseases (47). Consequently, oncological pathology 
is an important and growing health challenge that requires 
preventive interventions, especially in the elderly.

Although efforts have been made to address this problem 
through universal insurance, there is still a significant gap in 
access to health services due to long waiting times, out-of-
pocket costs, geographical and cultural barriers in LAC (48). 
Likewise, there is a limited supply of specialized care and 
oncology drugs, exacerbated by the COVID-19 pandemic, a 
context that overshadows predictions of cancer mortality in 
LAC (49).

Due to its pathophysiological correlation (including high 
levels of energy consumption due to inflammation, malnutrition 
and decreased physical activity) (8), the prevalence of 
sarcopenia associated with cachexia in older cancer patients 
is high and varies from 16% to 71% according to the type of 
cancer. There are numerous reports that identify the presence of 
sarcopenia as a poor prognostic factor for survival independent 
of cancer location (50–54). However, definitive diagnosis of 
sarcopenia requires the use of medical imaging technologies 
such as DXA, magnetic resonance imaging or computed 
tomography (9), which are difficult to access in developing 
countries and, therefore, little applied in the first level of care.

We found that both SARC-F and SARC-CalF have 
prognostic value (they have an AUC greater than 0.5), however, 
by themselves they are not good prognostic markers. It is 
necessary to develop future studies including both scores into 
pre-existing models or designing new ones considering them. 
In this sense, the use of rapid and low-cost diagnostic tools 
such as SARC-F and SARC-CalF is important for low- and 
middle-income countries such as those located in LAC due to 
their applicability in daily clinical practice, without requiring 
specialized centers, and good performance for the identification 
of individuals with a higher risk of death.

Limitations and strengths

This study has several limitations: 1) The 2-year follow-
up time could have limited the recording of a greater number 
of events; 2) Only male participants were included, which 
means that the association in females may vary; 3) The study 
population was exclusively made up of retired sailors, and 
thus, the results of the study cannot be extrapolated to the 
general population; 4) We did not obtain a record of the dose 
of antineoplastic treatment received by the participants; 5) Data 
of  relevant variables such as urea and creatinine for diagnosing 
renal failure were not available, which would serve to identify 
patients with a higher risk of adverse effects to antineoplastic 

treatment inducing a higher risk of mortality; 6) BMI, albumin 
and other variables related to nutrition in older adults with 
cancer were not available, since this is an important topic, 
we consider it as a limitation. Despite these limitations, this 
study evaluated the role of SARC-F and SARC-CalF scores 
as risk factors for mortality in older Peruvian adults with 
cancer. In addition, their usefulness as low-cost and easily 
accessible diagnostic tools allow the identification of groups 
of older adults with cancer at increased risk of mortality due to 
increased risk of sarcopenia.

Conclusions

The risk of sarcopenia assessed by SARC-F and SARC-CalF 
was associated with a higher risk of mortality in older men 
with cancer. To our knowledge, this is the first study in Latin 
America that evaluates this association. However, more studies 
are required to determine the association between the risk of 
sarcopenia and mortality in older adults of both sexes and with 
a longer follow-up time.
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