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Abstract: Background and objective: The global aging population has led to increased noncom-
municable diseases, often linked to poor diet and declining muscle strength and mass. This study
assessed leucine intake and sarcopenia indicators among 181 adults aged 60-80 in Santiago, Chile,
participating in the Program for Complementary Food in Older People (PACAM), with 80% being
women. Methods: Sarcopenia was evaluated through muscle strength and mass using the
EWGSOP2 criteria for its identification. Results: 78.45% of participants did not meet the recom-
mended leucine intake of 3 g per day and sarcopenia was identified in 17.13% of them. The skeletal
muscle index was 48.07%, and hand grip strength was 26.52%, with men showing significantly
higher grip strength (48.60% vs. 28.80%, p = 0.00). Inadequate leucine intake was more common in
those aged 60-75 (85.9%) than those over 75 (p = 0.03). No significant differences in BMI, grip
strength, or muscle mass were found between those with adequate and inadequate leucine intake,
and PACAM food consumption did not significantly affect these parameters. A sub-analysis
showed significant differences in grip strength among powdered dairy drink consumers (35.20%
vs. 17.80%, p = 0.01). Conclusions: Chilean elderly participating in PACAM present a high preva-
lence of sarcopenia and leucine deficiency among with no notable benefits from PACAM foods in-
take. Despite the limitations of the local body composition assessment method, this research ad-
dresses a critical public health issue in Chile. Future studies should evaluate physical performance
and focus on leucine supplementation to clarify its effects on sarcopenia.

Keywords: sarcopenia; leucine intake; elderly; muscle strength; muscle mass; nutritional
intervention

1. Introduction

For the first time in world history, the proportion of older people (OP) is the fastest-
growing segment of the population [1]. Aging is a natural process in humans that brings
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about significant changes in physiological processes and nutritional needs among OP. De-
creased appetite, metabolism, and physical activity are characteristic of this life stage.
Likewise, high oxidative stress and mild chronic inflammation are common processes as-
sociated with aging [2].

Sarcopenia, characterized by the progressive decrease in skeletal muscle strength,
mass, and function, is an age-related condition with high incidence worldwide [3,4]. The
prevention and treatment of sarcopenia should adopt a multifactorial approach, consid-
ering lifestyle changes, increased physical activity, and adequate nutrition with high-qual-
ity proteins [5,6].

Within the group of proteins, branched-chain amino acids (BCAAs), mainly leucine,
have shown an inverse relationship between their plasma concentration and the presence
of sarcopenia in OP [7]. Leucine has been observed to have specific positive effects on
signaling pathways for muscle protein anabolism through the activation of the mamma-
lian target of rapamycin complex 1 (mTORC-1) [8,9], especially when combined with a
diet rich in protein and supplemented with leucine [6,10-12]. However, the relationship
between dietary leucine intake and sarcopenia in OP has been little studied [13].

The Program for Complementary Food in Older People (PACAM) of the state of
Chile aims to maintain or improve the nutritional status and functionality of OP by
providing free instant foods fortified with micronutrients. This program was modified in
November 2021. Before this modification, it delivered products such as powdered soup
(Crema Anos Dorados) and powdered dairy drink (Bebida Lactea Afios Dorados), which,
according to limited studies, had little effect on improving the nutritional status of the
beneficiaries and exhibited low sensory acceptability [14-16]. Therefore, the objective of
our study was to describe and evaluate leucine intake and sarcopenia indicators in a group
of OP from the city of Santiago, Chile, who participated in the PACAM prior to its modi-
fication. This study assesses daily leucine intake in the normal diets of OP concerning
sarcopenia indicators, providing valuable insights into dietary patterns and their implica-
tions for sarcopenia management.

2. Materials and Methods
2.1. Setting and Sampling

This observational cross-sectional study was part of the FONDEEF-Project
ID17AMO0018, where the screening resulted in a total of 181 older people from the universe
of the 209 centers of food distribution for elderlies financed by the Chilean government in
the Metropolitan Region.

2.2. Sarcopenia and Muscle Parameters of the Elderly

Sarcopenia indicators were classified based on two main criteria:
(i) Hand grip strength (HGS):

HGS was assessed using a grip strength dynamometer (Lafayette Hydraulic Hand
Dynamometers model J00105, Lafayette Instrument Company, Lafayette, IN, USA) with
the dominant hand. The highest recorded value was used. The instrument can measure

from 0 to 90 kg, with a minimum unit of measurement of 0.5 kg. Suspected sarcopenia
was defined as a dominant HGS of less than 27 kg for men and 15 kg for women.

(ii) Appendicular skeletal muscle mass index (SMI):

The SMI was calculated by dividing skeletal muscle mass (SMM) in kilograms by the
square of height in meters (kg/m?2).

SMI: skeletal muscle mass index [3] = SMM/height? (kg/m?).

The cutoff for height-adjusted SMI from the predictive model was less than 7.45
kg/m? for men and 5.88 kg/m? for women [3].
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SMM (kg): skeletal muscle mass [3] = 0.107(weight-kg) + 0.251(knee height-cm) +
0.197(calf circumference-cm) + 0.047(-hand grip strength-kg) — 0.034(hip circumference-
cm) + 3.417(Sex: 1 if Male, 0 if Female) — 0.020(age-years) — 7.646.

For the diagnosis of sarcopenia, the updated 2019 consensus of the European Work-
ing Group on Sarcopenia in Older People (EWGSOP2) [17] was used. EWGSOP2 recom-
mends using low muscle strength as the primary parameter of sarcopenia (i) considering
that muscle strength is the most reliable measure of muscle function. The diagnosis is con-
firmed by the presence of low muscle quantity or quality (ii).

Anthropometric measurements were taken as follows: body weight and height were
measured with barefoot volunteers wearing light clothing, using a balance (SECA 803,
Hamburg, Germany, precision 0.1 kg) and a fixed stadiometer (SECA 213, Hamburg, Ger-
many, precision 0.1 cm). The body mass index (BMI) was calculated as weight (kg) di-
vided by height (m?), and nutritional classifications were described according to the Chil-
ean Health Ministry (MINSAL, Santiago, Chile) policy (MINSAL, 2008). The waist, hips,
and calf circumferences were measured in centimeters and millimeters with a non-exten-
sible metallic measuring tape to the nearest 0.1 cm (Lufkin® Tape Measures, OH, USA).
Waist circumference (WC) was determined in the immediately superior point of the iliac
crest with non-extensible metallic measuring tape to the nearest 0.1 cm. Hip circumference
(HC) was measured at the level of the maximum posterior protrusion of the buttocks. Calf
circumference (CC) was measured at the center of the widest point of the participants’
legs.

The anthropometric technique for measuring knee height was performed with the
subject seated with the knee and ankle forming a 90-degree angle. A knee height caliper
graduated in centimeters and millimeters was then placed vertically, below the heel, and
the other end on the femoral condyles, just above the knee.

2.3. Assessment of Dietary and Leucine Intake in the Elderly

Dietary and leucine intake were assessed using three 24-h dietary recalls (24-hDR) on
three non-consecutive days within one week: two weekdays and one weekend day. Each
recall captured the intake from the previous day, ensuring proportional representation of
weekend and weekday consumption. Each dietary recall was administered by trained in-
terviewers, provided with standardized neutral probing questions according to the Mul-
tiple Pass Method (MPM) [18], and accompanied with the graphic portion’s booklet de-
veloped by the Universidad de Chile and MINSAL to improve the precision of the ob-
tained information [19]. To standardize the collected measurements, the interviewers
were trained by certified nutritionists who simultaneously worked as supervisors of the
fieldwork. The homemade measurements obtained in the 24-hDR were converted to
grams (g) and milliliters (mL) [20]. The leucine intake was calculated by means of the av-
erage of three 24-hDR using the nutritional software Food Processor II version 7.9 (Esha
Research, Beaverton, OR, USA). The total daily leucine intake was expressed as g/day and
was compared with the recommended daily dose (RDD) of 3 g/day [21].

2.4. Statistical Methods

Data processing and analysis were conducted using IBM SPSS Statistics 27.0 software
(IBM, Corp., Armonk, NY, USA). Continuous variables were expressed as the median and
25th-75th interquartile ranges, and categorical variables (HGS and SMI) were expressed
as percentages. The normality of the data distribution was tested using the Kolmogorov-
Smirnov test. Comparisons between groups (gender, age, leucine intake, PACAM food
consumption) and gender subgroups were performed using the nonparametric Mann-
Whitney U test for two independent samples, and the chi-square test was applied for com-
paring different groups when variables were categorical.
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2.5. Ethical Considerations

The protocol of this study was reviewed and approved by the Ethics Committee of
the Institute of Food Nutrition and Technology (INTA) of the University of Chile (Project
identification code 20/2017; approval date: 13 December 2017) and all participants signed
an informed consent form.

3. Results

The sample consisted of 181 OP (80% women and 20% men) aged 60 to 80 years from
the Metropolitan Region of Santiago, Chile; 78.45% of them showed deficiency in consum-
ing the recommended 3 g of leucine per day for muscle anabolism.

According to sarcopenia indicators derived from measurements of muscle strength
and mass, the percentages of sarcopenia components in this group were 48.07% for SMI
and 26.52% for HGS (Table 1), with HGS significantly higher in men (Table 2).

Table 1. Baseline characteristics of an elderly group (n = 181) from the Metropolitan Region, Santi-
ago, Chile.

Total
Evaluated Parameters (n=181)

Median (25th-75th)
Age (years) 75 (72, 80)
Leucine total daily intake 2.2 (1.6, 2.90)
% <RDD (3 g/day) * 78.5
Anthropometric, muscle strength and physical performance indicators Median (25th—75th)
BMI (kg/m?) 27.3 (24.9, 29.6)
HGS (kg) 20.0 (16.0, 24.0)
SMM (kg) b 14.8 (13.2, 16.5)
SMI (kg/m?)® 6.1 (5.6, 6.9)
Sarcopenia indicators %
HGS (<27 kg for men; <15 kg for women) * 26.5
SMI (<7.45 kg/m? for men; <5.88 kg/m? for women)® 48.1

RDD: recommended daily dose; BMI: body mass index; HGS: hand grip strength; SMM: skeletal
muscle mass; SMI: skeletal muscle mass index; 2: reference RDD leucine; ®: [3].

Table 2. Baseline characteristics of Chilean elderly by gender group (1 = 181).

Females Males
Evaluated Parameters (n=144) (n=37) p-Value *
Median (25th-75th) Median (25th-75th)

Age (years) 75 (72, 80) 76 (72.0,79.5) 0.76
Leucine total daily intake 2.2(1.6,2.9) 22(1.7,2.9) 0.62
% <RDD (3 g/day) ® 79.2 75.7 0.64 **
Anthropometric, muscle strength, and physical performance indicators Median (25th-75th) Median (25th-75th)  p-value *
BMI (kg/m?) 27.3(25.1, 30.2) 26.9 (24.2,28.9) 0.25
HGS (kg) 18.0 (16.0, 21.0) 27.0 (22.0, 31.5) 0.01
SMM (kg) ® 13.9 (12.9, 15.3) 19.7 (184, 21.7) 0.01
SMI (kg/m?) b 6.0 (5.6, 6.4) 7.3(7.0,7.7) 0.01
Sarcopenia indicators % p-value **
HGS (<27 kg for men; <15 kg for women) ® 28.8 48.6 0.01
SMI (<7.45 kg/m? for men; <5.88 kg/m? for women) ® 44.4 62.2 0.05

RDD: recommended daily dose; BMI: body mass index; HGS: hand grip strength; SMM: skeletal
muscle mass; SMI: skeletal muscle mass index; : reference RDD leucine; ®: [3]; * p-value for U Mann—
Whitney between age group; ** p-value for chi-square.

Based on the diagnostic criteria for sarcopenia proposed by the EWGSOP2, 31 OP (17
women and 14 men) were diagnosed with sarcopenia according to the indicators of
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muscle strength and muscle mass (Figure 1). At this stage of evaluation, we can only con-
firm whether the subject has sarcopenia. However, future research that considers assess-
ment of physical performance is essential for determining the severity of the condition.
Additionally, it should also be considered focusing solely on leucine supplementation to
better determine its true effects without the presence of confounding factors.

Participants (60-80 years)
n=181

|

‘ Muscle strengh: hand grip

‘ ) ‘ Without sarcopenia

@ strengh (HGS) n=133
Assessment +
Probable sarcopenia
n=48
Muscle mass: skeletal - Without sarcopenia
@ muscle mass index (SMI) n=17

Sarcopenia

n=31

Figure 1. Evaluation of the prevalence of sarcopenia in a group of older people from the Metropol-
itan Region, Santiago de Chile, who participated in the Program for Complementary Food in Older
People (PACAM) according to EWGSOP?2 criteria.

Regarding the effect of age on evaluated parameters (Table 3), 85.9% of OP aged 60-75
years presented an insufficient leucine intake, which was significantly higher compared to
those older than 75 years (p = 0.03). In contrast, muscle mass variables and sarcopenia indica-
tors showed that older age groups had statistically lower SMM (kg) and SMI (kg/m?), with
higher percentages for the SMI sarcopenia indicator (35.90% vs. 57.30%, p < 0.01).

Table 3. Baseline characteristics of Chilean elderly by age group (n = 181).

60-75 Years >75 Years
Evaluated Parameters (n=178) (n=103) p-Value *
Median (25th-75th) Median (25th-75th)

Leucine total daily intake 1.9 (1.6,2.4) 2.5(1.7,3.1) 0.01
% < RDD (3 g/day) 2 85.9 72.8 0.03**
Anthropometric, muscle strength, and physical performance indicators =~ Median (25th-75th)  Median (25th-75th)  p-value *
BMI (kg/m?) 28.33 (25.5, 30.8) 26.8 (24.3, 28.8) 0.02
HGS (kg) 20.0 (16.0, 24.1) 18.0 (16.0, 22.0) 0.07
SMM (kg) ® 15.5 (13.8, 16.6) 14.0 (13.0, 16.2) 0.01
SMI (kg/m?) ® 6.3 (5.9, 6.9) 6.0 (5.6, 6.8) 0.03
Sarcopenia indicators % % p-Value **
HGS (<27 kg for men; <15 kg for women) ® 20.5 31.1 0.11
SMI (<7.45 kg/m? for men; <5.88 kg/m? for women) ® 35.9 57.3 0.01

RDD: recommended daily dose; BMI: body mass index; HGS: hand grip strength; SMM: skeletal
muscle mass; SMI: skeletal muscle mass index; : reference RDD leucine; ®: [3]; * p-value for U Mann-—
Whitney between age group; ** p-value for chi-square.
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In terms of compliance with the recommended daily intake (RDD) for leucine and
various indicators such as anthropometric measures, muscle strength, muscle mass, and
sarcopenia (Table 4), the group with leucine intake > RDD did not show better BMI pa-
rameters (kg/m?), HGS (kg), SMM (kg), SMI (kg/m?), nor lower percentages in sarcopenia
indicators (HGS and SMI) compared to those with leucine intake below the RDD.

Table 4. Baseline characteristics of Chilean elderly by Leucine intake (n = 181).

Leucine Intake Leucine Intake
<RDD=? >RDD~?
_ *
Evaluated Parameters (n=142) (1 = 39) p-Value
Median (25th-75th) Median (25th—75th)
Age (years) 75.0 (72.0, 79.0) 77.0 (74.0, 81.0) 0.03
Leucine total daily intake 1.9(1.5,24) 3.6(3.2,4.2) 0.01**

Anthropometric, muscle strength, and physical performance indicators Median (25th—75th) Median (25th-75th)  p-value *

BMI (kg/m?) 27.0 (24.6,29.8) 27.4(25.4,29.2) 0.70
HGS (kg) 20.0 (16.0, 23.3) 18.0 (16.0, 24.0) 0.82
SMM (kg) ® 14. (13.22, 16.5) 14.1 (13.3,17.1) 0.81
SMI (kg/m?) ® 6.2 (5.6,6.9) 6.0 (5.6, 6.9) 0.78
Sarcopenia indicators % % p-value **
HGS (<27 kg for men; <15 kg for women) b 26.1 28.2 0.79
SMI (<7.45 kg/m? for men; <5.88 kg/m? for women) ® 49.3 43.6 0.53

RDD: recommended daily dose; BMI: body mass index; HGS: hand grip strength; SMM: skeletal
muscle mass; SMI: skeletal muscle mass index; *: reference RDD leucine; ®: [3]; * p-value for U Mann—
Whitney between age group; ** p-value for chi-square.

Regarding the consumption of foods provided by PACAM, 116 OP consumed them.
Compliance with the 3 g per day leucine intake was 19.80% for consumers and 24.60% for
non-consumers, with no significant differences in BMI, muscle strength tests, or muscle
mass between groups (Table 5).

Table 5. Baseline characteristics of Chilean elderly by PACAM foods consumption (n = 181).

Consumes Does Not Consume
Evaluated Parameters (n=116) (n = 65) p-Value *
Median (25th-75th) Median (25th-75th)
Age (years) 75 (72, 80) 75 (72, 80) 0.84
Leucine total daily intake 2.2(1.7,2.8) 2.1(1.6,3.0) 0.84
% 2 RDD (3 g/day) @ 19.8 24.6 0.45 **
Anthropometric, muscle strength, and physical performance indicators Median (25th-75th) Median (25th-75th)  p-value *
BMI (kg/m?) 27.2(25.1,29.7) 27.3 (24.4, 29.8) 0.48
HGS (kg) 18.0 (16.0, 22.8) 20.0 (16.5, 24.0) 0.12
SSM (kg) 14.9 (13.2, 16.5) 14.6 (13.2, 16.6) 0.82
SMI (kg/m?) 6.2 (5.6, 6.8) 6.1 (5.6, 6.9) 0.71
Sarcopenia indicators % % p-value **
HGS (<27 kg for men; <15 kg for women) 30.2 20.0 0.14
SMI (<7.45 kg/m? for men; <5.88 kg/m? for women) 47 .4 49.2 0.82

RDD: recommended daily dose; BMI: body mass index; HGS: hand grip strength; SMM: skeletal
muscle mass; SMI: skeletal muscle mass index; : reference RDD leucine; * p-value for U Mann-
Whitney between age group; ** p-value for chi-square.

When evaluating the effect of PACAM soup and powdered dairy drink consumption
separately (Table 6), only 25 OP consumed the soup, with 29.2% meeting the daily leucine
intake recommendation. In contrast, 91 OP consumed the dairy drink, with 19.80% meet-
ing the daily leucine intake recommendation.
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Table 6. Baseline characteristics of Chilean elderly by consumption of PACAM powdered soup and
powdered dairy drink.

Powdered Soup Powdered Dairy Drink
Does Not
Evaluated Parameters Consumes Consume p-Value * Consumes Does Not p-Value *
(n=25) (n=91) Consume (1 = 90)
(n=156)
Median (25th-75th) Median (25th-75th)

Age (years) 76 (72, 80) 75 (72, 80) 0.80 75.0 (72.0,80.0)  75.0 (72.0,79.3) 0.31
Leucine total daily intake 2.4(19,3.1) 2.2(1.6,2.8) 0.09 2.2(1.8,2.8) 2.1(1.6,3.0) 0.28
% 2RDD (3 g/day) ® 29.2 204 0.33** 19.8 23.3 0.56 **
Anthropometric, muscle
strength, and physical Median (25th—75th) p-value * Median (25th—75th) p-value *
performance indicators
BMI (kg/m?) 28.1(24.7,29.7)  26.9 (24.9, 29.6) 0.60 27.2(25.1,29.6)  27.3(24.6,30.1) 0.77
HGS (kg) 18.0 (16.0,24.3)  20.0 (16.0, 24.0) 0.56 19.0 (15.0,24.0)  20.0 (16.0, 24.0) 0.24
SMM (kg) ® 14.2 (13.1,16.1) 14.9 (13.2,16.6) 0.54 14.7 (13.2,17.1)  14.8 (13.3,15.9) 0.52
SMI (kg/m?) ® 6.1(5.8,6.9) 6.2 (5.6, 6.9) 0.89 6.2 (5.6,7.0) 6.1 (5.6, 6.6) 0.41
Sarcopenia indicators % p-value ** % p-value *
HIGS (<27 kg for men; <15 kg 292 26.1 0.75 35.2 17.8 0.01
for women) ®
SMI (<7.45 kg/m? for men; 37.5 497 0.27 51.6 44.4 0.33

<5.88 kg/m? for women) P

RDD: recommended daily dose; BMI: body mass index; HGS: hand grip strength; SMM: skeletal
muscle mass; SMI: skeletal muscle mass index; : reference RDD leucine; ®: [3]; * p-value for U Mann-—
Whitney between age group; ** p-value for chi-square.

However, significant differences were found in the group that only consumed dairy
drink, with the HGS sarcopenia indicator showing a higher percentage compared to the
non-consumers (35.20% vs. 17.80%, p = 0.01).

4. Discussion

Our study found high prevalence rates of sarcopenia and inadequate leucine intake
among 181 OP aged 60-80 in Santiago, Chile, who were beneficiaries of the PACAM. Spe-
cifically, 78.45% did not meet the recommended intake of 3 g of leucine, and sarcopenia
was identified in 17.13% of participants. Inadequate leucine intake was more common in
those aged 60-75 (85.9%) compared to those over 75 (p = 0.03). Men had higher hand grip
strength than women (48.60% vs. 28.80%, p = 0.00), but no significant differences in body
mass index (BMI), hand grip strength, or muscle mass were observed based on leucine
intake. These results underscore the importance of dietary protein quality in addressing
sarcopenia, particularly as non-communicable chronic diseases linked to aging and poor
nutrition become more prevalent. Our focus on leucine intake among PACAM beneficiar-
ies provides critical insights for managing sarcopenia in this vulnerable population. The
type of diet, the quality of proteins, and the presence of sarcopenia in OP have gained
great relevance today, mainly due to the aging of the global population.

Different reports have been published on the prevalence of sarcopenia in nursing
home, hospitalized, and community-dwelling OP [4,22,23]. These studies show that sar-
copenia is more prevalent in OP living in nursing homes (51% in men and 31% in women),
followed by hospitalized individuals (23% in men and 24% in women), and finally, those
who live in community dwellings (11% in men and 9% in women) [4,22,23]. It is important
to mention that these studies did not use a single diagnostic criterion, which explains the
differences in their results. The prevalence of sarcopenia reported in our sample was
17.12%, being more predominant in men at 37.83% compared to women who presented
11.80%. These results align with those reported by other studies, where the global
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prevalence of sarcopenia varies between 10% and 27% in people over 60 years of age,
being higher in men than in women using the EWGSOP2 criteria [24-28].

On the other hand, many studies relating leucine to the prevention or treatment of
sarcopenia in OP have been designed with supplementation models of this amino acid at
various doses [29]. Some of these investigations have found a positive effect, where leu-
cine supplementation improved muscle performance, including the skeletal muscle index
(SMI), gait speed (GS), and muscle strength [8]. However, little has been studied about the
possible effect of dietary leucine intake and its relationship with the prevention of sarco-
penia in OP. Ebrahimi-Mousavi S et al. 2022 [13] was the first study that reported the die-
tary intake of branched-chain amino acids (BCAAs) and its association with sarcopenia in
a group of people with a mean age of 66.8 years, showing a prevalence of sarcopenia of
18% using the EWGSOP criteria. The dietary intake of leucine was 5.49 +2.25 g/day, which
is above the recommended RDD. The SMI was 6.75 + 0.95 kg/m? vs. 5.95 + 0.88 kg/m? (p <
0.001), and the HGS was 11.30 + 3.64 PSI vs. 9.85 + 2.96 PSI (p = 0.007) in healthy people vs.
subjects with sarcopenia, respectively. When comparing these results with ours, similari-
ties are observed in the prevalence of sarcopenia, but there are significant differences
mainly in the daily intake of leucine. In the other study, the average intake meets the RDD
of 3 g/day, while our median intake is below this recommendation. In this sense, despite
the higher average daily leucine intake in this study, no significant differences were ob-
served in the leucine intake of healthy individuals and those with sarcopenia (5.50 + 2.20
g/day vs. 5.48 + 2.48 g/day, p = 0.95). Similarly, the prevalence of sarcopenia and its com-
ponents (HGS, SMI, and GS) was not significantly different between the categories of total
and individual BCAAs intake.

Angel et al. 2022 [30] reported in their study on trajectories of grip strength and cog-
nition within the Chilean ALEXANDROS cohort that the mean grip strength measured
by dynamometry (HGS) was 24.4 kg. In contrast, in our sample, the median grip strength
was 20 kg, using the same cut-off points for this sarcopenia indicator. This indicates the
lower muscle strength observed in our study and the high percentage of the HGS sarco-
penia indicator reported (26.52%).

Regarding the food delivered by PACAM, it was observed that 64.08% of the partic-
ipants consumed it, with powdered dairy drink being the most consumed product at
78.44%. However, this intake is insufficient to meet the RDD of 3 g of leucine per day,
resulting in an 80.20% deficiency of this amino acid. Furthermore, the consumption of
PACAM foods and leucine intake had no significant effects on anthropometric indicators,
muscle strength, muscle mass, or sarcopenia. Studies carried out in Chile regarding PA-
CAM have shown that 48.10% of the beneficiaries do not collect the food [16]. This group
is mainly composed of women, people who live near a health center, those living in urban
areas, individuals who do not have routine medical check-ups, and those with health
problems, illnesses, or those who have had accidents, including those with permanent or
long-term conditions [31]. Masi et al. 2008 [16] reported that the consumption of PACAM
foods was 80.00% for the powdered dairy drink and 31.00% for the powdered soup, with
a dilution of 52.00% and 28.00%, respectively (like the recommendation of 50.00% for the
powdered dairy drink and 25.00% for the powdered soup). However, protein consump-
tion did not present significant differences between the group that consumed the PACAM
products and those who did not consume them (63.2 [56.6, 71.3] g/day vs. 49.7 [43.4, 69.5]
g/day, p > 0.05), respectively. This suggests that factors other than leucine intake could be
influencing body composition and sarcopenia outcomes in this population.

In our study, we found a higher prevalence of sarcopenia in men, as well as signifi-
cant differences in the HGS sarcopenia indicator within this group, particularly among
those over 75 years old. Greater deterioration in strength and muscle mass was observed
in this age group, despite their higher daily leucine consumption. On the other hand, we
did not find any significant relationship between dietary leucine intake and the anthropo-
metric parameters and sarcopenia indicators evaluated. The lack of a clear link between
dietary leucine intake and indicators of sarcopenia in this study could be partly explained



Nutrients 2024, 16, 3540

9 of 11

by the small number of OP with sarcopenia and the low daily leucine intake in the total
sample.

The main strengths of our study include the thorough evaluation of daily leucine
intake through three 24-hDR (two on weekdays and one on weekends), incorporating in-
formation on foods delivered by PACAM. Additionally, we used the current sarcopenia
diagnostic criteria proposed by EWGSOP2, making this study one of the few that evalu-
ates leucine intake as an indicator of sarcopenia. However, it also had limitations. It fo-
cused on probable rather than confirmed sarcopenia and employed a local method for
assessing body composition, which may not be applicable to non-Latin American popu-
lations. Additionally, the absence of data on plasma leucine levels, the lack of analysis of
participants’ comorbidities, potential biases in the 24-h dietary recall, and the small sam-
ple size could influence the findings. Nevertheless, the local algorithm for muscle mass
determination is a valuable approach for addressing the needs of the older population in
Chile and highlights important public health issues. Future research should further ex-
plore physical performance and the effects of leucine supplementation on sarcopenia.

5. Conclusions

This study confirms the high prevalence of deterioration in muscle strength and mus-
cle mass in Chilean OP, leading to the diagnosis of sarcopenia. It is also observed that
daily intake of dietary leucine in the Metropolitan Region is insufficient compared to in-
ternational recommendations for OP, regardless of PACAM food consumption. This situ-
ation underscores the need for nutritional and public health interventions aimed at im-
proving the quality of products delivered by PACAM and mitigating the negative effects
of sarcopenia in older adults. To effectively assess the severity of this age-related decline
in skeletal muscle mass and function, future studies must focus on evaluating physical
performance in this population. Furthermore, focusing solely on leucine supplementation
is crucial for gaining a clearer understanding of its true effects, free from the influence of
confounding factors.
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