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Abstract
Background

Malnutrition and sarcopenia frequently coexist in hospitalized older adults. Thenar muscle thickness
(TMT) may provide a pragmatic correlate of geriatric vulnerability, but its clinical relevance is
unestablished.

Methods

This retrospective, single-centre, cross-sectional pilot study analyzed 50 hospitalized patients aged 75
years or older, admitted between October and December 2024. Unadjusted Spearman correlations
assessed associations between TMT and Mini Nutritional Assessment-Short Form (MNA-SF), Braden,
and Conley scores. Bootstrap 95% confidence intervals were calculated for these three correlations.

Results

Mean age was 86.2 years; 60.0% of participants were women. Mean TMT was 2.62 cm (SD, 0.48).
Overall, 84.0% of patients were malnourished or at risk of malnutrition, 66.0% had high pressure-injury
risk, and 90.0% had a Conley score indicating fall risk. Higher TMT correlated with higher MNA-SF (rho =
0.760; 95% Cl, 0.595-0.859; P < 0.001) and Braden scores (rho = 0.560; 95% Cl, 0.340-0.729; P <0.001),
and with lower Conley scores (Rho = - 0.406; 95% Cl, - 0.627 to - 0.141; P = 0.003). Associations
remained directionally consistent after adjustment for age and sex: partial rho was 0.753 (95% Cl,
0.572-0.865) for MNA-SF, 0.510 (95% CI, 0.251-0.709) for Braden, and - 0.361 (95% Cl, - 0.602 to -
0.054) for Conley. TMT was not significantly associated with length of stay (Rho = - 0.240; P =0.093).

Conclusions

In very old hospitalized adults, lower TMT was associated with poorer nutritional status and greater fall
and pressure-injury risk. TMT may complement multidimensional geriatric assessment, but the small,
unadjusted pilot design and absence of a sarcopenia reference standard preclude diagnostic or
independent prognostic claims.

1. Introduction

Malnutrition and sarcopenia commonly coexist in hospitalized older adults and may compound
vulnerability during acute illness. A systematic review and meta-analysis of hospitalized older
populations found (risk of) malnutrition in 66% and sarcopenia in 37% of patients; the two conditions
also showed substantial overlap (1). In a separate meta-analysis using the MNA, the pooled prevalence
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of malnutrition in hospital settings was 22%, although estimates varied substantially among individual
studies and settings (2).

Contemporary diagnostic frameworks recognize reduced muscle mass as a phenotypic component of
malnutrition and recommend combining it with an etiologic criterion, such as reduced food intake or
disease burden/inflammation, for diagnosis (3). Sarcopenia is clinically consequential in older adults: an
observational geriatric inpatient cohort reported an independent association with 12-month mortality (4),
while a community-based cohort linked EWGSOP2-defined sarcopenia with incident falls (5). These
associations support early recognition of low muscle reserve but do not establish that muscle loss itself
causes every adverse outcome.

Bedside ultrasound can quantify muscle size without ionizing radiation. A systematic review concluded
that ultrasound is reliable and valid for muscle-size assessment in older adults, while also noting that
small-muscle applications require further evaluation (6). A more recent meta-analysis found moderate-
to-high diagnostic accuracy of ultrasound muscle-thickness measures for identifying sarcopenia in
adults aged 65 years or older, but highlighted limitations in patient selection and reference standards
and the need for standardized cutoffs (7).

The thenar eminence is a potentially practical peripheral site for point-of-care assessment. This study
examined whether TMT, obtained on the non-dominant hand, was associated with nutritional status, fall
risk, and pressure-injury risk in hospitalized older adults. The hypothesis was that lower TMT would be
associated with poorer scores across these domains.

2. Materials and Methods
2.1. Study design and participants

This retrospective, single-centre, cross-sectional pilot study included consecutively admitted patients
aged 75 years or older who were hospitalized in the Geriatric Unit of Santo Spirito Hospital, Pescara, Italy,
between October and December 2024. The analysis evaluated the relationship between TMT and
multidimensional markers of geriatric vulnerability assessed during hospitalization. The analytical cohort
comprised 50 patients.

Patients were excluded if they had an acute neuromuscular disorder, severe hand deformity, or inability
to undergo ultrasound assessment.

Study size: This was a retrospective convenience sample comprising all consecutively admitted eligible
patients during October—December 2024; no formal a priori sample-size calculation was performed. The
study was designed as an exploratory pilot investigation, and estimates should therefore be interpreted
with attention to their confidence intervals.

2.2. Ultrasound assessment
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TMT was measured at rest, in centimeters, on the non-dominant hand. A high-frequency linear
transducer was placed longitudinally over the thenar eminence to visualize the abductor pollicis brevis
muscle; thickness was measured using the local standardized acquisition procedure. Measurements
were performed by trained nursing personnel.

Ultrasound examinations were performed using a high-frequency linear-array transducer (4-15 MHz)
connected to a Esaote mylab sigma ultrasound system. Participants were examined in a seated position
with the forearm resting comfortably on a flat surface and the hand in a neutral position. Measurements
were obtained from the non-dominant hand.

The transducer was positioned longitudinally over the thenar eminence to visualize the abductor pollicis
brevis muscle. Care was taken to minimize probe pressure and avoid compression of the underlying
tissues. Muscle thickness was measured as the maximum distance between the superficial and deep
muscle fasciae using electronic calipers. Three consecutive measurements were obtained and averaged
for analysis.

2.3. Clinical assessment and outcomes

A multidimensional geriatric assessment was performed at admission. Nutritional status was assessed
with the MNA-SF, a six-item screening instrument with a 0—14 total score (8). Scores were classified as
malnourished (0-7), at risk of malnutrition (8—11), or normal nutritional status (12-14).

Pressure-injury risk was assessed using the Braden Scale, which was developed to support early
identification of patients at risk of pressure injury (9). For this study’s descriptive analyses, Braden
scores were grouped as high risk (< 13), intermediate risk (13-14), or low risk (> 14). Fall risk was
assessed using the Conley Scale, a fall-risk screening tool evaluated in older hospitalized medical
patients (10). In this study, it was used as a clinical fall-risk score rather than as an observed-fall
outcome. For this study’s descriptive analyses, Conley scores of 0—1 were categorized as minimal risk
and scores of 2—10 as fall risk.

Length of stay was calculated as the number of days from admission to discharge. In-hospital mortality
was defined as death during the index hospitalization.

2.4. Statistical analysis

All analyses used the complete 50-patient dataset. Continuous variables are reported as mean + SD,
median, and range; categorical variables are reported as counts and percentages. Mean and median
length of stay were both reported because the distribution was right-skewed. No data were missing for
TMT, age, sex, MNA-SF, Braden score, Conley score, length of stay, or in-hospital mortality. Consequently,
all analyses used complete data from all 50 participants; no imputation was performed.

Primary exploratory analyses evaluated unadjusted associations of TMT with MNA-SF, Braden, and
Conley scores using Spearman rank correlations. Spearman correlations were also calculated for TMT
with age and length of stay. Bootstrap percentile 95% confidence intervals for the three clinical-scale
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correlations were obtained from 10,000 resamples. As sensitivity analyses, partial Spearman
correlations between TMT and each clinical scale were adjusted for age and sex: TMT and outcome
values were rank-transformed, each rank was residualized on age and sex, and the residuals were
correlated. Bootstrap percentile 95% confidence intervals were obtained from 10,000 resamples. Tests
were two-sided and used a significance threshold of P < 0.05. No multiplicity adjustment was applied. An
exploratory Mann—Whitney U test compared TMT between women and men. Analyses were conducted
using Python with the pandas and SciPy packages.

The manuscript follows STROBE reporting guidance for observational studies (11).

3. Results
3.1. Cohort characteristics

The cohort comprised 30 women (60.0%) and 20 men (40.0%). Mean age was 86.2 years (SD, 5.1;
median, 86; range, 76—102); 12 patients (24.0%) died during hospitalization. Mean TMT was 2.62 cm (SD,
0.48; median, 2.60; range, 1.70-3.80). The mean MNA-SF score was 7.04 (SD, 3.42; median, 8; range, 1-
12); 21 patients (42.0%) were malnourished, 21 (42.0%) were at risk of malnutrition, and 8 (16.0%) had
normal nutritional status. The mean Braden score was 11.60 (SD, 2.38; median, 11; range, 6-16), with 33
patients (66.0%) classified as at high pressure-injury risk. The mean Conley score was 4.60 (SD, 2.45;
median, 5; range, 0—10), with 45 patients (90.0%) scoring in the fall-risk range.

Length of stay was right-skewed, with a mean of 18.54 days (SD, 13.30), a median of 14.5 days, and a
range of 3—-54 days.

Table 1 shows demographic characteristics and clinical assessment measures of the geriatric patient
cohort.

Page 6/11



Table 1
Characteristics of the geriatric inpatient cohort (N = 50).

Characteristic Value

Age, years 86.2 + 5.1; median 86 (range 76—102)
Female sex, n (%) 30 (60.0)

Thenar muscle thickness (TMT), cm 2.62 + 0.48; median 2.60 (range 1.70-3.80)
MNA-SF score 7.04 + 3.42; median 8 (range 1-12)

Braden Scale score 11.6 + 2.4; median 11 (range 6-16)

Conley Scale score 4.6 + 2.4; median 5 (range 0-10)

Length of hospital stay, days 18.5 % 13.3; median 14.5 (range 3-54)
In-hospital mortality, n (%) 12 (24.0)

Data are mean + standard deviation; median (range), unless otherwise indicated. Abbreviations: MNA-SF,
Mini Nutritional Assessment—Short Form; TMT, thenar muscle thickness.

3.2. Associations between TMT and geriatric assessment
measures

In unadjusted Spearman analyses, higher TMT was associated with higher MNA-SF and Braden scores
and with lower Conley scores (Fig. 1). The association with MNA-SF was strong (rho = 0.760; 95% ClI,
0.595-0.859; P < 0.001); associations with Braden (rho = 0.560; 95% CI, 0.340-0.729; P < 0.001) and
Conley scores (rho = - 0.406; 95% Cl, - 0.627 to - 0.141; P = 0.003) were moderate. In age- and sex-
adjusted sensitivity analyses, the associations remained directionally consistent: partial Spearman rho
was 0.753 (95% Cl, 0.572-0.865) for MNA-SF, 0.510 (95% CI, 0.251-0.709) for Braden, and - 0.361 (95%
Cl, - 0.602 to - 0.054) for Conley. TMT was not significantly associated with length of stay (rho = - 0.240;
P =0.093) or age (rho = - 0.275; P = 0.053). Men had higher mean TMT than women (2.85 vs. 2.46 cm; P
=0.008).

4. Discussion

In this pilot cohort of very old hospitalized adults, greater TMT was strongly associated with better MNA-
SF nutritional status and moderately associated with lower fall and pressure-injury risk. These findings
position TMT as a candidate bedside correlate of multidimensional geriatric vulnerability, rather than as
a stand-alone diagnostic test. The feasibility of point-of-care ultrasound for assessing muscle mass and
strength in older adults supports further evaluation of this approach (12).

The association between TMT and MNA-SF aligns with evidence that malnutrition risk and sarcopenia
often overlap in hospitalized older adults. However, MNA-SF and TMT are not interchangeable: MNA-SF
is a nutritional screening measure, whereas TMT is a local anatomical measurement. The observed
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cross-sectional associations cannot determine whether lower TMT reflects malnutrition, sarcopenia,
acute disease burden, or their combined effects.

The Braden and Conley findings provide related but indirect clinical context. Higher TMT correlated with
a higher Braden score and a lower Conley score, which denote lower pressure-injury and fall-risk
classifications in this dataset. Previous cohort studies have linked established sarcopenia definitions
with future falls and mortality (4, 5). They do not, however, validate thenar TMT as a predictor of falls,
pressure injuries, or mortality.

TMT was not significantly associated with length of stay. Although the direction was toward shorter
hospital stay with higher TMT, this 50-patient analysis was imprecise and length of stay was right-
skewed. A larger prospective study should assess incremental prognostic value after adjustment for age,
sex, nutritional status, comorbidity, functional status, and body size.

Muscle ultrasound is feasible for bedside muscle-size assessment in older adults, but small-muscle
applications need additional validation and standardized cutoffs (6, 7). Within the literature retrieved for
this manuscript, no direct validation of ultrasound-measured abductor pollicis brevis thickness in
hospitalized older adults was identified. A relevant comparator study assessed point-of-care
ultrasonographic vastus medialis thickness as a marker of muscle mass and strength in older adults
(12). Thus, the present study offers preliminary construct-validity evidence for a novel measurement site;
it does not establish diagnostic validity for sarcopenia.

The study has important limitations. Its retrospective, single-centre cross-sectional design and sample
size limit precision and external validity. TMT was higher in men than in women, but the primary
correlations were unadjusted; confounding by sex, age, body size, and iliness severity cannot be
excluded. The dataset contained no reference measure of muscle mass, strength, physical performance,
or formal sarcopenia diagnosis. Finally, multiple exploratory correlations were assessed without
multiplicity adjustment; P values should not be interpreted as confirmatory evidence for a prediction rule.

Future work should prespecify the ultrasound protocol, establish measurement reliability and sex-
specific reference values, compare TMT with accepted muscle quantity, strength, and physical-
performance measures, and evaluate prognostic performance in an adjusted prospective cohort.

5. Conclusions

Among very old hospitalized adults, lower TMT was associated with poorer nutritional status and higher
fall and pressure-injury risk classifications. TMT may complement multidimensional geriatric
assessment, but these data do not support its use as a diagnostic criterion for sarcopenia or as an
independent prognostic marker. External prospective validation using a standardized thenar-ultrasound
protocol and accepted sarcopenia reference measures is required before clinical implementation.
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Thenar muscle thickness associations with clinical assessment scores

Geriatric inpatient cohort (N = 50); lines show fitted linear trends for visualization
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Figure 1

Associations between thenar muscle thickness (TMT) and clinical assessment scores in the geriatric
inpatient cohort (N = 50).(A) TMT was positively associated with Mini Nutritional Assessment—-Short
Form (MNA-SF) score (Spearman rho = 0.760; 95% CI, 0.595-0.859; two-sided p < 0.001). (B) TMT was
positively associated with Braden score (Spearman rho = 0.560; 95% CI, 0.340-0.729; two-sided p <
0.001). (C) TMT was inversely associated with Conley score (Spearman rho = -0.406; 95% Cl, -0.627 to
-0.141; two-sided p = 0.003). Each point represents one patient; solid lines show fitted linear trends for
visualization only. Higher MNA-SF scores indicate better nutritional status, higher Braden scores indicate
lower pressure-injury risk, and higher Conley scores indicate greater fall risk. TMT was measured in
centimetres.
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