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Background: Sarcopenic obesity (SO) is characterized by the coexistence of
sarcopenia and excess adipose tissue, increasing the risk of falls and related
adverse outcomes in older adults. However, diagnostic criteria for SO remain
inconsistent, warranting further investigation. This study aimed to examine the
association between SO, defined according to the criteria proposed by the 2022
European Society for Clinical Nutrition and Metabolism (ESPEN) and the
European Association for the Study of Obesity (EASO), and the history of falls
among hospitalized older Italian adults.

Methods: This cross-sectional study included 90 older Italian adults (> 60 years)
with severe obesity (body mass index > 35 kg/m?). The exposure variable, SO, was
defined by the concomitant presence of reduced muscle function, high fat mass,
and low muscle mass adjusted for body weight. Muscle function was assessed
using the Five-Times Sit-to-Stand (5xSTS) test and handgrip strength (HGS). Fat
mass percentage (FM%) was measured using dual-energy X-ray absorptiometry
(DXA) and bioelectrical impedance analysis (BIA). Appendicular muscle mass
(AMM/W) and skeletal muscle mass (SMM/W), both adjusted for body weight,
were assessed using DXA and BIA, respectively. Four diagnostic definitions of SO
were analyzed according to the following combinations of tests and instruments:
1) 5XSTS + FM% DXA + AMM/W, 2) 5XSTS + FM% BIA + SMM/W, 3) HGS + FM%
DXA + AMM/W, and 4) HGS + FM% BIA + SMM/W. The outcome was self-
reported falls in the past year. Multivariable logistic regression models were
adjusted for sex, age, education, marital status, fall-related multimorbidity,
alcohol consumption, and regular physical activity.

Results: Significant associations between SO and falls were found only when
muscle function was assessed using HGS, regardless of the method used to
estimate FM% and muscle mass. In adjusted analyses, participants classified as
having SO according to combinations HGS + FM% BIA + SMM/W and HGS + FM%
DXA + AMM/W had approximately almost fourfold (OR=3.61; 95% Cl: 1.28-10.19)
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and sixfold (OR=6.03; 95% Cl: 1.80-20.23) higher odds of reporting falls in the
previous year, respectively, when compared to those without SO considering the
same diagnostic tests.

Conclusion: SO defined by low HGS combined with high FM% and low muscle
mass adjusted for body weight—whether measured using DXA or BIA—was
associated with greater odds of falls in older Italian adults. These findings
support the use of muscle strength-based definitions of SO when evaluating
fall risk in this population.

KEYWORDS

aged, falls, obesity, older adults, sarcopenia

1 Introduction

Population aging is on the rise, and it is estimated that the
number of older adults worldwide will triple by 2100 (1). In Europe,
21.3% of the population was aged 65 years or older in 2023, while in
Italy, this proportion was 24.3% in 2024 (2). Considering that aging
is a natural, dynamic, and progressive process that results in
significant physiological, social, and psychological changes, older
adults become more vulnerable and predisposed to health-
impairing conditions (3).

Sarcopenia is a common condition in older adults (4), and
according to the Global Leadership Initiative on Sarcopenia (GLIS),
it is defined as a generalized skeletal muscle disease (5). In addition,
it is associated with increased risks of falls, fractures, metabolic
disorders, disabilities, and even higher mortality (6).

Another increasingly prevalent chronic condition among older
adults is obesity, characterized by excessive body fat accumulation,
which can negatively impact multiple body systems and contribute to
the development of various chronic diseases (7). According to the
World Health Organization, obesity is already considered a global
epidemic and one of the greatest public health challenges of the
century (7). In 2019, it was estimated that approximately half of the
adult European population was overweight or obese, with a marked
increase in the proportion of overweight individuals as age advanced
(8). Among older adults, those aged 65 to 74 years showed the highest
proportion of overweight individuals, totaling 63.6% (2).

In addition to the existence of these conditions in isolation,
obesity and sarcopenia can coexist, a condition known as sarcopenic
obesity (SO) (9). According to the most recent European Society for
Clinical Nutrition and Metabolism/European Association for the
Study of Obesity (ESPEN/EASO) consensus, published in 2022
(10), SO should be diagnosed based on excess body fat, considering
elevated body mass index (BMI) or waist circumference values,
concomitant with low muscle mass and function, as assessed using
various physical tests and body composition measurement tools.
This clinical condition combines the risks associated with both
obesity and sarcopenia, resulting in higher rates of morbidity,
functional disability, and risk of falls (11).
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Moreover, the prevalence of SO increases with age, and it is
estimated that more than 1 in 10 older adults worldwide is affected by
this condition (11). The prevalence of SO in older adults varies
according to the diagnostic methods used in studies. According to a
previous study conducted by our research group, the prevalence of
SO was 40% when using the skeletal muscle mass adjusted for body
weight (SMM/W) index combined with the handgrip strength (HGS)
test, and 23% when muscle mass was assessed using the appendicular
lean mass adjusted for body weight (ALM/W) index along with the
Five-Times Sit-to-Stand test (5xSTS) (12). Another recent study of
older women found a SO prevalence of 41% using dual-energy X-ray
absorptiometry (DXA) and HGS as diagnostic methods (13).

Among the negative outcomes associated with SO, a high risk of
falls has been observed, which is even greater when combined with
other factors, including physiological changes associated with aging,
increased prevalence of chronic diseases, reliance on walking aids,
previous history of falls, and fear of falling (14). In a systematic review
and meta-analysis, older adults with SO were found to have a 30%
higher risk of falls compared to those without this condition (15).

Therefore, understanding how SO is associated with the risk of falls
is essential to developing strategies to prevent this outcome, reduce
related health problems, and contribute to lower costs associated with
hospitalizations and post-fall fracture rehabilitation in healthcare
systems. Accordingly, the objective of this study was to analyze the
association between different diagnostic combinations of SO and the
occurrence of falls among hospitalized older Italian adults with severe
obesity, thereby providing relevant contributions to clinical practice
and health interventions aimed at preventing these comorbidities.

2 Materials and methods

2.1 Study design, setting, participants, and
ethical aspects

This was a cross-sectional study of 90 older Italian adults with
severe obesity who were hospitalized between April and November
2023 in the Pulmonary Division and the Rehabilitation Medicine
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Division of the Istituto Auxologico Italiano, IRCCS, in Piancavallo
(VB), Italy. All patients were admitted to a multidisciplinary body
weight reduction program, which included a calorie-restricted diet,
physical rehabilitation, psychological support, and nutritional
education (16). Participants aged 60 years or older with a BMI of 35
kg/m” or higher were included in the study. BMI was calculated using
the standard formula: BMI=weight (kg)/[height (m)]?. Individuals with
prostheses, those unable to ambulate, those with cardiopulmonary or
metabolic conditions that prevented any physical exertion, and those
with neurological or motor neuron dysfunctions were excluded.

The study was approved by the Ethics Committee of Istituto
Auxologico Italiano, IRCCS, Milan, Italy (protocol code 01C313; date
of approval March 21, 2023; ethical code number 2023_03_21_07;
acronym, PREFISAR), and was conducted in accordance with the
ethical principles established in the Declaration of Helsinki, version
2013. All participants provided written informed consent.

2.2 Exposure variable: sarcopenic obesity

The assessment of SO was conducted according to the criteria of
the 2022 ESPEN/EASO consensus (10). Using the different
instruments described in Figure 1, the present study employed
four SO diagnostic combinations for comparison:

10.3389/fendo.2025.1727488

Assessment of SO using the 5xSTS test and bioelectrical
impedance analysis (BIA): low muscle function was
evaluated using the 5xSTS test, considering =17 seconds
for both sexes. Body composition was assessed using BIA,
taking into account excessive fat mass percentage (FM%:
men >27.3%; women >40.7%) and low SMM/W (men
<31.5%; women <22.1%) (17).

Assessment of SO using the 5xSTS test and DXA: low
muscle function was evaluated using the 5xSTS test,
considering a cutoff of > 17 seconds for both sexes. Body
composition was measured using DXA, with the presence of
excessive fat mass (FM%: men >31.0%; women >43.0%) and
low appendicular muscle mass adjusted for body weight
(AMM/W: men <25.7%; women <19.4%) (17).
Assessment of SO using the HGS test and BIA: low muscle
function was evaluated using the HGS test, considering <26
kg for men and <16 kg for women. Body composition was
assessed using BIA, with excessive fat mass (men >27.3%;
women >40.7%) and low SMM/W (men <31.5%; women
<22.1%) (17).

Assessment of SO using the HGS test and DXA: low muscle
function was evaluated using the HGS test, considering
values <26 kg for men and <16 kg for women. Body
composition was measured using DXA, with the presence

Muscle function tests

Procedure

Handgrip Strength (HGS)

It was measured using a hand dynamometer (Lafayette
Instrument, Inc., Lafayette, USA) in a seated position, with the
shoulder and wrist in neutral position and the elbow at 90
degrees of flexion. Three measurements were taken with the
dominant hand, and the mean value was used for analysis.

Test (5XSTS)

It was performed by the participants to measure how quickly
Five Times Sit-to-Stand they could sit and stand five times from a chair with their arms
crossed over their chest. The total time in seconds was recorded.

Body composition
instruments

Procedure

Analysis (BIA)

The measurement was performed using a multifrequency tetra

polar bio impedance analyzer (BIA, Human-IM Scan, DS-Med

Bioelectrical Impedance group, Milan, Italy) with a current of 800 A at a frequency of

50 kHz. Measurements were taken after 20 minutes of rest in a

supine position with arms and legs relaxed, without any contact
between body parts.

Dual-energy X-ray
Absorptiometry (DXA)

DXA scans were recorded according to the standardization
described by the equipment (Onlogic Discovery Wi,
Inc., Waltham, MA, USA). During the assessment, participants
were positioned within the scanning area, with a sagittal line
passing through the center of all anatomical landmarks of the

body.

FIGURE 1

Procedures of muscle function tests and body composition instruments used with the study sample.
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of excessive fat mass (men >31.0%; women >43.0%) and
low appendicular lean mass adjusted for body weight (men
<25.7%; women <19.4%) (17).

Exploratory analyses were additionally performed to assess SO
based on low muscle mass adjusted for height squared, in
accordance with the recommendations of the ESPEN/EASO
consensus (10). Appendicular lean mass adjusted for height
squared (ALM/heightZ) was derived from DXA measurements,
and appendicular skeletal muscle mass adjusted for height
squared (ASM/height®) was derived from BIA data. For both
indicators, the cutoff points recommended by the European
Working Group on Sarcopenia in Older People (EWGSOP2) (4)
were applied, which define low muscle mass as <7.0 kg/m* for men
and <5.5 kg/m2 for women. Additionally, alternative cutoff
strategies derived from the study sample were applied to define
low muscle mass (z-score < —2 standard deviations and values
below the 20th percentile).

2.3 Outcome variable: history of falls

The history of falls in the past 12 months was assessed using the
question “Have you experienced any falls in the past year?” with
response options of “yes” or “no”.

2.4 Adjustment variables

The following variables were adopted: sex (female or male), age
group (60-69 or > 70 years) (15), educational level (primary,
secondary, or higher), marital status (single, divorced, married, or
widowed), alcohol consumption (never, monthly or less, 2-4 times
per month, or > 4 times per week), self-reported fall-related
multimorbidity (<2 chronic diseases or > 2 chronic diseases;
including back pain, arthritis, stroke, osteoporosis, labyrinthitis),
and regular physical activity before hospitalization (yes or no).

2.5 Statistical analyses

Analyses were performed using the Stata statistical software,
version 14.0 (Stata Corp., College Station, TX, USA). Descriptive
analyses were performed, including the calculation of the
prevalence (%) of the outcome according to the sample
characterization variables. Associations between categorical
variables were examined using Pearson’s chi-square test,
considering p-values < 0.05 as statistically significant. To examine
the associations between the different SO diagnostic combinations
and history of falls, multivariable logistic regression analysis was
performed, estimating crude and adjusted odds ratios (ORs) with
95% confidence intervals (95% CI). All analyses were conducted at a
significance level of 5%.
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3 Results

A total of 90 older adults with severe obesity were analyzed
(median BMI: 43.2 kg/m’; interquartile range: 39.4-48.2), with the
majority being women (52.2%) and aged 60-69 years (53.3%). The
prevalence of falls was 41.1% in the total sample, with 57.4% among
women and 23.2% among men. A significantly higher prevalence of
falls was observed among women (57.5%; p=0.001) and among
those with fall-related multimorbidity (53.0%; p=0.009) (Table 1).

The proportion of our sample classified as having SO varied
according to the diagnostic combinations applied. When the criteria
included 5xSTS, FM% (BIA), and SMM/W, 31.1% of participants
met the definition of SO. The prevalence increased to 40.0% when
HGS was combined with FM% (BIA) and SMM/W. In contrast,
definitions incorporating DXA-based appendicular muscle mass
resulted in lower prevalence estimates: 25.6% of participants met
the criteria when HGS was combined with FM% (DXA) and AMM/
W, and 23.3% when 5xSTS was combined with FM% (DXA) and
AMM/W. Further details are provided in Table 1.

Results from the additional exploratory analyses for the
definition of SO, based on low appendicular muscle mass
adjusted for height squared (ALM/height® assessed using DXA
and ASM/height2 assessed using BIA), indicated that no
participant in our sample was classified as having SO, regardless
of whether the EWGSOP2 cutoff points or alternative criteria
derived from our sample (z-score < —2 standard deviations and
values below the 20th percentile) were applied. These data are not
shown in the tables.

Statistically significant differences in the prevalence of falls were
observed according to the presence or absence of SO across three of
the four diagnostic criteria evaluated. The highest prevalence of falls
(69.6%) was found in older adults with SO classified according to the
HGS + FM% DXA + AMM/W criteria, followed by 64.3% according
to the 5xSTS + FM% BIA + SMM/W criteria, 63.9% according to the
HGS + FM% BIA + SMM/W criteria, and 57.1% according to the
5xSTS + FM% DXA + AMM/W criteria (Figure 2).

Table 2 presents the results of the crude and adjusted logistic
regression analyses examining the relationship between different SO
diagnostic criteria and the occurrence of falls. Statistically significant
associations were observed only when SO diagnoses were based on
skeletal muscle function assessed using HGS, regardless of the body
composition assessment method (DXA or BIA). Diagnoses of SO
assessed using HGS + BIA and HGS + DXA increased the odds of
falls in the evaluated elderly by almost fourfold (OR=3.61; 95% CI:
1.28-10.19) and sixfold (OR=6.03; 95% CI: 1.80-20.23),
respectively, when compared to those without SO, considering the
same diagnostic tests.

4 Discussion

The main findings of our study showed higher odds of a history
of falls only when the SO diagnosis included muscle function
assessed using HGS, regardless of the method used to evaluate fat
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TABLE 1 Sample description and prevalence of history of falls according to sociodemographic variables, lifestyle factors, health conditions, and
sarcopenic obesity (SO) criteria in older Italian adults.

History of falls in the last 12 months

Variables Total (N=90) n (%)
No (n=53) n (%) Yes (n=37) n (%) P-value
Sex
Female 47 (52.2) 20 (42.5) 27 (57.5)
0.001%
Male 43 (47.8) 33 (76.7) 10 (23.3)
Age group (years)
60-69 48 (53.3) 31 (64.6) 17 (35.4)
0.240
>70 42 (46.7) 22 (52.4) 20 (47.6)
Educational level
Primary education 26 (28.9) 12 (46.1) 14 (53.8)
Middle school 25 (27.8) 14 (56.0) 11 (44.0)
0.272
High school 30 (33.3) 20 (66.7) 10 (33.3)
Undergraduate 09 (10.0) 7 (77.8) 2(22.2)
Marital status
Single/divorced 20 (22.2) 11 (55.0) 9 (45.0)
Married 22 (24.4) 10 (45.4) 12 (54.5) 0.227
Widowed 48 (53.3) 32 (66.7) 16 (33.3)
Alcohol use
Never 42 (46.7) 23 (54.8) 19 (45.2)
Monthly or less 21 (23.3) 12 (57.1) 9 (42.9)
0.555
>2 times per month 14 (15.6) 8 (57.1) 6 (42.9)
>4 times per week 13 (14.4) 10 (76.9) 3(23.1)
Regular physical activity
No 75 (83.3) 44 (58.7) 31 (41.3)
0.924
Yes 15 (16.7) 9 (60.0) 6 (40.0)
Fall-related multimorbidity
No 39 (43.3) 29 (74.3) 10 (25.7)
0.009*
Yes 51 (56.7) 24 (47.0) 27 (53.0)
Sarcopenic obesity criteria
5xSTS + FM% BIA + SMM/W
No 62 (68.9) 43 (69.3) 19 (30.6)
0.003*
Yes 28 (31.1) 10 (35.7) 18 (64.3)
HGS + FM% BIA + SMM/W
No 54 (60.0) 40 (74) 14 (25.9)
<0.001*
Yes 36 (40.0) 13 (36.1) 23 (63.9)
HGS + FM% DXA + AMM/W
No 67 (74.4) 46 (68.7) 21 (31.3)
0.001%
Yes 23 (25.6) 7 (30.4) 16 (69.6)
(Continued)
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TABLE 1 Continued

Variables Total (N=90) n (%)

No (n=

10.3389/fendo.2025.1727488

History of falls in the last 12 months

53) n (%) Yes (n=37) n (%) P-value

5XSTS + FM% DXA + AMM/W

No 69 (76.7)

44

(63.7) 25 (36.2)

Yes 21 (23.3)

9 (42.8)

0.088
12 (57.1)

5xSTS, Five Times Sit-to-Stand; HGS, handgrip strength; FM%, fat mass percentage; AMM/W,

weight; DXA, dual-energy X-ray absorptiometry; BIA, bioelectrical impedance analysis.
*Significant p-value < 0.05 for Pearson’s chi-square test.

mass and muscle mass. Specifically, the diagnosis of SO based on
the combination of low HGS values, high fat mass percentage, and
low muscle mass percentage identified by BIA was associated with
an almost fourfold increase in the odds of falls, whereas the
diagnosis of SO using the same combination assessed using DXA
was associated with a sixfold increase in the odds of falls among the
older adults analyzed, compared to those without SO. Furthermore,
the prevalence of falls was significantly higher among older adults
with SO compared to those without SO, according to three of the
four diagnostic criteria adopted.

A recent systematic review (18) reported that the prevalence of
falls among older adults with SO in the evaluated countries ranged
from 29.47% to 60.53%. This variation was greater than that
observed in our study, possibly due to the lack of standardized
diagnostic methods and the non-adoption of the criteria
recommended by EASO/ESPEN. In another study conducted
among postmenopausal women, SO was associated with an
increased risk of falls in the 65-79-year age group (Relative Risk
(RR)=1.21, 95% CI: 1.05-1.39) (19).

appendicular muscle mass divided by body weight; SMM/W, skeletal muscle mass divided by body

The pathophysiology of SO is a multifactorial process involving
a series of interconnected mechanisms that affect both adipose and
muscle tissue. Key mechanisms include chronic inflammation,
insulin resistance, oxidative stress, and age-related hormonal
changes (20). Oxidative stress contributes to cellular damage and
reduced muscle quality (21), while the decline in anabolic hormone
levels, such as testosterone and Growth hormone (GH), further
aggravates the condition (22). As a result, obesity and sarcopenia
together create a vicious cycle: excess fat not only overloads the
body but also stimulates inflammatory and catabolic processes that
weaken muscles, thereby increasing the risk of falls and other
complications in older adults (21).

The results of our study corroborate those of Li et al. (2024)
(23), who reported a significant association between SO and
history of falls (OR=1.61; 95% CI: 1.08-2.40) using the ESPEN/
EASO criteria in a large multicenter cohort of community-
dwelling older adults in China. Similarly, in our sample,
diagnoses of SO based on low HGS values showed strong
associations, increasing the odds of falls by nearly fourfold and

5xSTS+FM%DXA+AMM/W

HGS+FM%DXA+AMM/W

HGS+FM%BIA+SMM/W

Sarcopenic obesity (SO) criteria

5xSTS+FM%BIA+SMM/W

m  Without SO

FIGURE 2

20 40

60
Prevalence of Falls (%)

m  With SO

Prevalence of history of falls in older Italian adults with and without sarcopenic obesity (SO), based on different criteria. Legend: 5xXSTS, Five Times
Sit-to-Stand; HGS, handgrip strength; FM%, fat mass percentage; AMM/W, appendicular muscle mass divided by body weight; SMM/W, skeletal
muscle mass divided by body weight; DXA, dual-energy X-ray absorptiometry; BIA, bioelectrical impedance analysis. *Significant p-value <0.05 for
Pearson’s chi-square test.
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TABLE 2 Crude and adjusted logistic regression analyses of the
association between sarcopenic obesity (SO), evaluated by different
criteria, and history of falls in the last 12 months in older Italian adults
(N=90).

History of falls in the last 12

Sarcopenic obesity months

criteria Crude OR

(95% ClI)

Adjusted* OR
(95% Cl)

5xSTS + FM% BIA + SMM/W 4.07 (1.58; 10.45) 2.80 (0.95; 8.29)

HGS + FM% BIA + SMM/W 5.05 (2.02; 12.59) 3.61 (1.28; 10.19)

HGS + FM% DXA + AMM/W 5.00 (1.79; 13.98) 6.03 (1.80; 20.23)

5xSTS + FM% DXA + AMM/W 2.34 (0.86; 6.34) 2.18 (0.70; 6.71)

Statistically significant (p-value < 0.05) values are in bold.

5xSTS, Five Times Sit-to-Stand; HGS, handgrip strength; FM%, fat mass percentage; AMM/
W, appendicular muscle mass divided by body weight; SMM/W, skeletal muscle mass divided
by body weight; DXA, dual-energy X-ray absorptiometry; BIA, bioelectrical impedance
analysis; OR, odds ratio; 95% CI, 95% confidence interval.

*Adjusted for sex, age group, educational level, marital status, alcoholism, fall-related
multimorbidity, and regular physical activity.

sixfold, depending on the instrument used to assess fat mass and
muscle mass (BIA or DXA).

Furthermore, descriptive results from Li et al. (2024) (23)
revealed significant differences in HGS values between older
adults with and without a history of falls (men: p=0.0246; women:
p=0.0329), whereas body composition variables such as SMM/W,
SMM/BM]I, and FM showed no significant differences (p > 0.45).
Taken together with our findings, these results highlight the central
role of muscle function, as assessed using HGS, as the main
component associated with fall risk in individuals with SO.
Moreover, it has been reported that SO affects nearly 1 in 10
older adults worldwide, with prevalence varying substantially
depending on the diagnostic criteria applied (24). Consistently,
findings from a recent review indicated that the prevalence of SO is
directly influenced by the diagnostic criteria adopted (25).

As in our study, HGS was used to define SO in the study by
Montalvdo-Sousa et al. (2024) (13), which also identified a
significant association between SO defined according to ESPEN/
EASO criteria and a higher risk of falls in older Brazilian women. In
that study, the presence of SO was associated with a higher
prevalence of falls in the previous year (53.5% in the SO group vs.
27% in the eutrophic group; p=0.045) and a higher estimated risk of
falls (p=0.004). In contrast, Scott et al. (36) conducted a 5-year
prospective cohort study of community-dwelling residents in
southern Tasmania, in which muscle strength was assessed using
isometric lower-limb strength testing. In this study, no significant
association was observed between SO and fall risk. These findings
suggest that HGS may be a more sensitive and discriminative
marker for identifying individuals with greater functional
vulnerability and fall risk, possibly because it better reflects
overall strength and functional capacity (26).

Other studies have examined differences in functional outcomes
when comparing HGS and the 5xSTS in older populations. Low
concordance between these tests when identifying probable
sarcopenia suggests that they capture distinct physiological domains
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(27, 28). Longitudinal evidence also indicates a clear dose-response
relationship between higher HGS and lower risk of falls in community-
dwelling older adults (29). Although both tests assess aspects of muscle
function, the 5xSTS primarily reflects overall physical performance and
is influenced by multiple factors such as trunk control, pain, lower-limb
strength, dynamic balance, and cardiorespiratory capacity, which
increases variability among older adults, particularly those who are
hospitalized (30). In contrast, HGS is a reliable marker of global muscle
strength, neuromuscular integrity, and physiological reserve, capturing
broader dimensions of physical robustness. This may help explain the
associations observed in our study and reinforces the importance of
prioritizing HGS in diagnostic definitions of SO (31, 32).

The stronger association between DXA-defined SO and falls
may reflect intrinsic differences in measurement accuracy between
DXA and BIA. Evidence indicates that BIA often overestimates fat-
free mass relative to DXA in individuals with excess adiposity,
largely because of assumptions about hydration, tissue conductivity,
and body geometry that do not hold in obese populations (33, 34).
A recent systematic review (35) that included older Italian adults
further confirmed that BIA tends to yield higher lean mass
estimates than DXA in aging populations. Such overestimation
can mask true muscle deficits, leading to misclassification of
sarcopenia and attenuating observed risk estimates. This
methodological limitation likely contributed to the weaker
associations observed for BIA-defined SO in our study.

It is important to acknowledge the limitations of this study. The
research was conducted on a small and specific sample (hospitalized
older Italian adults with severe obesity), which may not reflect the
realities of other populations and therefore limits the
generalizability of the results. Although this was a cross-sectional
analysis, all participants were already hospitalized due to severe
obesity, making it highly likely that the reported falls occurred after
the onset of SO, which aligns with our hypothesis of a causal
relationship. Finally, the analyses were adjusted for potential
confounders, thereby strengthening the validity of the findings
and providing valuable insights to guide clinical strategies to
prevent falls in this population.

Therefore, further studies are recommended to better explore
the associations between SO and history of falls in older adults, both
in hospitalized populations and in other settings, such as the
community. Our findings also reinforce that the use of
standardized and easily applicable diagnostic criteria, such as the
handgrip strength test, can help identify older adults with SO who
are at risk of falls. This, in turn, enables the development of targeted
interventions to preserve and enhance muscle strength, thereby
reducing the risk of falls, fractures, and related complications.
Moreover, it can inform clinical protocols, rehabilitation
strategies, and preventive actions, ultimately promoting a higher
quality of life, greater autonomy, and lower hospitalization costs.

5 Conclusions

The study concluded that the assessment of muscle function,
particularly through HGS, emerged as the most important
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component for diagnosing SO for identifying fall risk in
hospitalized older Italian adults with severe obesity. The
association between SO and a history of falls was significantly
higher when HGS was incorporated into the diagnostic criteria,
increasing the odds of falls by up to sixfold.

Our results, therefore, reinforce the need to adopt standardized
diagnostic criteria, such as those proposed by ESPEN/EASO, which
emphasize the assessment of muscle function using HGS as a practical
and low-cost clinical marker. Implementing HGS as a diagnostic tool
for SO may help identify older adults at higher risk of falls and support
interventions focused on preserving muscle strength. Despite the
study’s limitations, the findings provide an important contribution to
the diagnosis of SO in hospitalized older adults. Although further
studies are needed to confirm our results, current evidence suggests
that muscle function assessment should be integrated into clinical
protocols to prevent falls and their negative consequences.
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