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SUMMARY: Obesity is a major health problem worldwide. Obesity prevalence in Chilean older adults (OA) is increasing,
associated with several negative health outcomes. Therefore, determining critical periods of adiposity increase is relevant in OA. The
aim of the study was to assess body composition changes in OA during summer holidays. This observational study involved two test
visits, without a control group. Twelve OA (9 females) with an average age of 71.92±6.97 years participated in an initial evaluation (E1)
and final evaluation (E2) at the beginning and at the end of the summer in 2015. Weight, height, and body mass index (BMI) were
assessed; fat-free mass (FFM), fat mass (FM), and muscular mass (MM) data were collected through foot-to-foot bioimpedance analysis.
No significant variations were reported in weight and BMI between E1 and E2. This prevalence was maintained between E1 and E2. The
FM significantly increased between E1 (27.63±10.91) and E2 (28.64±11.39) (p= 0.007), while the FFM significantly decreased between
E1 (45.38±5.89) and E2 (44.33±5.36) (P= 0.006), also the MM between E1 (43.08±5.62) and E2 (42.07±5.10). Both, weight and BMI
are insufficient measures for detecting changes during this critical summer holiday period. However, the body composition measures
identified significant changes in the OA during the study.
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INTRODUCTION

In Chile, approximately 73.6 % of older adults (OA)
are overweight (Body Mass Index (BMI) ≥25) of these 30.9
% are obese (BMI≥ to 30) (MINSAL, 2011). The nutritional
evaluation for OA is widely based on BMI, and, in Chile,
the existing OA nutritional evaluations are referenced by
BMI (MINSAL, 2015). However, evidence indicates that
OA present changes in their body composition that are not
captured by BMI, such as decreases in fat free mass (FFM)
through lost muscle mass (MM) and increases in fat mass
(FM) (Gómez-Cabello et al., 2012). This phenomenon of
increasing BF and decreasing MM has recently been defined
as sarcopenic obesity (SO), which refers to high levels of
BF and low levels of MM predisposing individuals to the
development of cardiometabolic diseases and higher levels

of functional dependence (Janssen et al., 2002; Parr et al.,
2013; Ryan & Nicklas, 1999). Additionally, decreased bone
mass may also imply bone fragility, increasing fracture risk
(Berry et al., 2014) and mobility limitations. This
phenomenon reveals the necessity for identifying factors
which affect body composition in OA. It has been reported
that holidays may influence these changes due to increased
caloric intake and decreased physical activity during this
time (Payab et al., 2015; Stevenson et al., 2013). Because
of this, summer holiday presents a critical period of body
composition changes in OA that may allow us to prevent
obesity and sarcopenia. Therefore, the aim of this study was
to evaluate possible anthropometric and body composition
changes in OA during a summer holiday.
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SUBJECT AND METHOD

This observational study involved two test visits and
was conducted on all OA at a meetinghouse in Curauma,
province of Valparaíso, a region of Valparaíso, Chile (n=
28). The researcher explained to the OA the objectives of
the study and its procedures; 12 OA (9 women) gave their
informed consent to participate in the study. The subjects,
with a mean age of 71.92±6.97 years old (range: 60–81),
were initially evaluated in two visits: late-January, before
summer vacation starts (E1) and mind-March, immediately
following (E2) summer vacation in OA, the interval between
assessments was 49 days (January 26th to March 16th 2015).

Weight was measured using an electronic scale (Seca
813), and height was evaluated using the mobile stadiometer
seca 217 to calculate BMI in kilograms per square meter
(kg/m2). Nutritional state categories based on BMI were
determined using Chilean reference guides for OA:
overweight BMI 28–31.9, obesity BMI ≥32 (MINSAL,
2015). Body composition measures of FM, FFM, and MM
were assessed using foot-to-foot bioelectrical impedance
tetrapolar analysis (Tanita BC 420SMA, Tokyo, Japan). OA
were asked to refrain from consuming alcohol, caffeine,
diuretics and participating in vigorous exercise in the 24 h
prior to measurement. In addition, the participants were asked
to empty their bladders before the measurements. The
measurements were taken without any metallic jewelry on
and with only light clothing on the patients. All the
measurements were collected at the OA meetinghouse.
Anthropometric and body composition measurements were
assessed by the first (PAL) author of the present study.

For statistical analyses, means, standard deviations
and percentages of the anthropometric variables and body
composition were calculated. Data sets were checked for
normality using Shapiro-Wilk normality test. The paired
Mann-Whitney U-test was used to assess if differences
existed between before and after the summer break.
Statistical analysis was performed using STATA software
version12.0. p-value of <0.05 was used to indicate statistical
significance.

RESULTS

Baseline characteristics of all study subjects and
change in all outcome variables between E1 and E2 are
shown in Table I. The participants had a mean height of
1.56±0.52 m, which was consistent in both evaluations. The
weight decreased between E1 (73.0±15.5) and E2
(72.9±15.7) (P=0.784), while BMI increased by 0.04
between E1 (29.84±6.09) and E2 (29.88±6.31) (P= 0.937).
Regarding to BMI categories, 58.3 % were eutrophic, 8.3 %
were overweight and 33 % were obese. The percentages of
participants who fell into these categories did not change
from E1 to E2.

A significant increase was found between E1
(27.63±10.91) and E2 (28.64±11.39) in FM (P= 0.007), and
a significant decrease was found between E1 (45.38±5.89)
and E2 (44.33±5.36) (P= 0.006) in FFM, and between E1
(43.08±5.62) and E2 (42.07±5.10) in MM (P= 0.006). Figu-
res 1 to 3 showed changes in FM, FFM, and MM in each
subject. There were eleven subjects (91.67 %) whose FM

Table I. Anthropometric measures and body composition changes of older adults from Valparaíso,
Chile (n= 12). Summer holidays (January-March) 2015.

Values presented as Means ± SD, and frequency and percentage. a= Assessed by bioimpedance (TANITA BC-
420MA). b= Changes in measured variables from pre-to post summer holiday season were tested using paired
Mann-Whitney U test. *= Indicate significant change from pre-to post-holiday season (p <0.05).
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Variables Before After Change P-value b

Age (years) 71.92 ± 6.97 --- --- ---
Sex (female ) n= 9 (75 %) --- --- ---
Weight (kg) 73.0±15.5 72.9±15.7 -0.1±0.2 0.784
Height (m) 1.56±0.52 1.56±0.52 --- ---
Body Mass Index 29.84±6.09 29.88±6.31 0.04±0.52 0.937
<23 n= 0 (0 %) n= 0 (0 %) --- ---
23.1–27.9 n= 7 (58.33 %) n= 7 (58.33 %) --- ---
28–31.9 n= 1 (8.33 %) n= 1 (8.33 %) --- ---
≥32 n= 4 (33.33%) n= 4 (33.33 %) --- ---
Fat Mass (kg)

a 27.63±10.91 28.64±11.39 1.01±1.06 0.007*
Fat Free Mass (kg)a 45.38±5.89 44.33±5.36 -1.05±0.97 0.006*
Muscle Mass (kg)a 43.08±5.62 42.07±5.10 -1.01±0.93 0.006*
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increased (Fig. 1), and eleven participants
(91.67 %) showed a decrease in FFM and
MM (Fig. 1 and 2, respectively). All the
subjects that presented an increase in FM
also showed a decrease in MM, representing
the 100 per cent (view Figs. 1 and 3).

DISCUSSION

This study showed changes in body
composition of OA in a relative short period
of time; mainly FM increase and MM
decrease. However, BMI was not a good
indicator of changes in body composition
during summer holidays for OA. This
finding could be because BMI does not
account for differences in the proportion of
body (Prado et al., 2015; Rothman, 2008).
This hypothesis aligns with our data as the
evaluated OA gained a significant amount
of FM and decreased MM and FFM during
the evaluation period. This implies that
decreases in MM and increases in FM
occurred though the subjects maintained
their weight and BMI (Gallagher et al.,
2000). Changes in body composition over the
holiday season have been reported by Payab
et al. who described a significant increase in
weight and BMI and a (non-significant)
decrease in FM. Other studies reported
significant increase in weight and %FM,
mainly in obese participants (Stevenson et
al.). On the other hand, Yanovski et al. (2000)
reported that these increases in body fat
percentage do not seem to be reversed in the
following months. Therefore, monitoring of
FM gained seems to be of particular
importance for early prevention of
overweight and eventually obesity.

Some limitations apply to this study.
A first limitation is its reduced number of
participants, but preliminary results are
useful for justifying additional studies using
a larger sample to support new prevention
strategies that change norms and improve
healthy lifestyles in OA during this life
stage. A second limitation is that participants
were drawn from one Commune of the
Valparaíso region, Chile, and may not
represent other geographic localities.

Fig. 3. Changes in muscle mass during summer holiday (2015) in older adults from
Valparaíso, Chile. White bars indicate pre holiday season and black bars indicate
post holiday season. The black arrow indicate change between pre and post holiday.

Fig. 2. Changes in fat free mass during summer holiday (2015) in older adults from
Valparaíso, Chile. White bars indicate pre holiday season and black bars indicate
post holiday season. The black arrow indicate change between pre and post holiday.

Fig. 1. Changes in fat mass during summer holiday (2015) in older adults from
Valparaíso, Chile. White bars indicate pre holiday season and black bars indicate
post holiday season. The black arrow indicate change between pre and post holiday.
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Our findings suggest further studies to improve the
accuracy of the nutritional diagnostic guidance for OA
regarding body composition (Prado et al.; Prentice & Jebb,
2001) and special prevention strategies on the holiday season
in Chilean OA.
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RESUMEN: La obesidad es el principal problema de salud en
todo el mundo. La prevalencia de obesidad en adultos mayores (AM)
chilenos es cada vez mayor, lo que se ha asociado con varios efectos
negativos para la salud. Por lo tanto, la determinación de períodos críti-
cos de aumento de la adiposidad es relevante en AM. El objetivo fue
evaluar los cambios de la composición corporal en adultos mayores AM
durante las vacaciones de verano. Doce AM participaron en una evalua-
ción inicial (E1) y final (E2) del verano 2015. Se evaluó: peso, talla,
índice de masa corporal (IMC), masa libre de grasa (MLG), masa grasa
(MG) y masa muscular (MM). No hubo diferencias significativas en peso
e IMC. La MG aumentó entre E1 (27,63±10,91) y E2 (28,64±11,39) (p=
0,007), la MLG disminuyó significativamente entre E1 (45,38±5,89) y
E2 (44,33±5,36), como también la MM entre E1 (43,08±5,62) y E2
(42,07±5,10). Tanto el peso como el IMC son medidas insuficientes para
detectar cambios durante este período crítico de vacaciones de verano.
Sin embargo, las medidas de la composición corporal identificaron cam-
bios significativos en AM durante el estudio.

PALABRAS CLAVE: Sarcopenia; Grasa corporal; Obe-
sidad; Impedancia bioelectrica.
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