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Can Elastic Band Resistance Training Programs Mitigate Holiday
Weight Gain and Improve Hand-Grip Strength in Older Women?
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SUMMARY: This study evaluated the effect of resistance exercise training (RET) on body composition and muscle strength in
16 older women during summer holidays (7984 years old; Range 60-87). Exercise sessions were carried out for twelve weeks, two
sessions per week, with 60 minutes of exercise per session. We measured body mass index (BMI), fat mass percentage (FM%, by
bioimpedance) and grip strength with a dynamometer before and after the intervention. The participants showed a sige#g=irt inc
BMI (p<0.05), FM% (p<0.001), and a significant gain in grip strength (p<0.05). The RET program could be an importantatrategy f
improving strength for older women, but we would suggest combining it with other interventions, such as aerobic exegrisésallith
increasing intensity and nutrition interventions, in order to maintain a steady weight during holiday periods.
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INTRODUCTION

Body composition (BC) undergoes significantstrength, also improving performance in simple and complex
changes in older adults (OA), typically expressed in reducéaisks for older adults (Liu & Latham, 2009).
muscle and bone mass, and increased fat mass @uaffa
2011), which constitute an unfavorable factor for OAs, While studies indicate that a BMI in the moderately
impacting overall health, functional independence angbese range could be associated with a slight increase in the
quality of life (Frisoliet al, 2011; Falsarellat al, 2015). risk of OA mortality (Janssen & Mark, 2007), this also
Physical activity (PA) is proven to reduce the risk — or eveindicates the fact that there are more OAs with NCDs, which
prevent — developing chronic non-communicable diseasgenerates multiple impacts on society, such as a high demand
(NCDs), a leading cause of OA deaths (Warbugbal, on health systems and significant expenditure on public
2006). The factors and causes associated with this conéources (Princet al, 2015). In Chile, the latest National
provide a framework for intervention strategies focused drealth Survey (ENS 2016-2017) (Ministerio de Salud, 2017)
active OA participation in training programs (Bouaatial, found that 94 % of OAs over the age of 65 are sedentary
2017). Accordingly, one intervention with observedvith a prevalence of 76.8 % of overweight or obesity, 73.3
improvements in muscle mass, muscle mass quality, atdhypertension and 30.6 % showing signs of mellitus dia-
reduced muscle mass loss is resistance exercise trainirgges. It therefore seems like OAs present several factors
(RET) (Schulte & Yarasheski, 2001; Yarashestkil, 2003; that increase cardiovascular risk, linked with higher rates of
Liao et al, 2018). Furthermore, RET has been used withcute myocardial infarction and cerebrovascular events,
weak older adults, increasing muscle mass. There is alssulting in 14.4 % of OAs with some degree of dependency
evidence that RET improves physical functions, includingMinisterio de Desarrollo Social, 2016).
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Additionally, studies have reported that the greatestere carried out in the same OA social club meetings
annual weight gain occurs during short periods of time su¢bommunity center), during morning, safeguarding the
as holiday weekends or vacations, known as "holiday weighibjects’ privacy and comfort. In addition, they were asked to
gain” (Stevensont al, 2013). This may be associated withurinate before the test, and to remove all metal objects, to
increased caloric intake and low energy expenditure, causirggrain from intense exercise the previous day and to avoid
an imbalance resulting in weight gain. In the United Statespnsuming diuretics, alcohol or caffeine in the same period.
an average weight gain of 3.6 kg is reported during holidays
(Yanovskiet al,, 2000; Payaket al, 2015). It has also been A hand-grip test was performed with a Jamar®
reported that the risk of weight gain is higher for obese peoptiydraulic Hand Dynamometer (J. A. Preston Corporation,
(Stevensomet al). However, studies on OAs during vacatiorClifton, NJ) with an accuracy of 0.1 kg, using the dominant
periods are scarce. A pilot study on OAs in Chile has showand. The measurement was taken with the participant stan-
that during the holidays there is a decrease in fat-free malkisg up, adjusting the handle until the participant’s fingers
and an increase in fat mass (Lizatal, 2016). This could were in a plane perpendicular to the scale (device clock), asking
be due to the fact that OAs are engaged in physical activitye participants to exert as much force as possible with their
maintenance classes during the year that stop during thend. Two measurements were taken and the best attempt was
holiday periods. Therefore, the present study aims to evaluateorded.
whether an elastic band resistance training program directed
to a group of OAs during summer vacation modifies changé&gmining sessions.Exercise sessions were carried twice per
in body composition and muscle strength. week (Tuesdays and Thursdays) during twelve weeks. Each

exercise session lasted approximately 60 minutes. Sessions
were directed and supervised by a physiotherapist (PT) and
MATERIAL AND METHOD an occupational therapist (OT). The exercises consisted of a
warm-up and joint mobility of the whole body; a fundamental
exercise where muscle strength was mainly worked using cor-
Participants. Our study is quasi-experimental of the preporal RET from the body, exercising the gluteus, quadriceps
test/post-test. The participants were recruited for the studpd hamstrings by means of semi-squats and medium
by means of passing out flyers, word of mouth ancesistance elastic bands (green; Theraband, Hygenic Co.,
announcements iI@A social club meetings in Lampa, San-Akron, OH, USA), exercising muscle chains bilaterally
tiago (coordinates: 3319' 27.84" S, 7045' 33.12" W) with  (biceps, triceps, trapezium, latissimus dorsi, abdominals and
the support of the More Self-Sufficient Senior Citizen&ip abductors). A progression sequence of the exercise
program of the community. The inclusion criteria were: Femafellowed, starting with 2 sets of 10 repetitions, with 20 seconds
sex, aged over 60 with the ability to participate in exercisest between each series, to conclude the intervention with 3
sessions, signed informed consent of participation and physisats of 25 repetitions and 20 seconds rest between each set.
independence as in Spirduso (1995) (older adults who perfoEach session ended with a cool-down, which consisted of mus-
all the basic and intermediate activities of daily living), andular elongations for each worked muscle group (2 series,
who complied with the interventions and both evaluationsnaintaining 15 seconds for each elongation) and imaging,
The exclusion criteria were: Locomotor injuries that impaiconcentrating on the process of inhalation and exhalation.
performance of exercises, neuromuscular problems,
uncontrolled hypertension, acute myocardial infarction dBtatistical Analysis. Descriptive statistics are presented as
stroke in the last year. The first test visit (E1) was in midnean and standard deviation. Group comparisons for
January, while the second test visit occurred after the holidagthropometric measurements and body composition were
season at the end of March (E2), 2016 (the summer periodoerformed using the T-test or Mann-Whitney U-test for paired
Chile is from December to March). The average intervalamples according to the Shapiro-Wilk normality test. Analyses
between evaluations was 8088.68 days. were done using the STATA 12.1 program. The alpha level
accepted as significant for all statistical procedures was 0.05.
Body composition and muscle strengthMass was
determined with a Seca 813 scale (Seca, Hamburg, GermaBjgethical aspectsOur study was approved by the Bioethics
and height with a Seca 217 stadiometer (Seca, Hambu@pmmittee of the Pontificia Universidad Catdlica de
Germany). BMI (mass in kilograms/height in squared meter¥plparaiso, Chile. Before the evaluations, participants were
was calculated and categorized according to Chilean norgathered, and the research scope and objectives were
(MINSAL, 2015). A bioelectrical impedance device was usedxplained to them in a presentation. Subsequently,
for the evaluation of body composition: FM (kg) and FM%participants signed informed consent forms to participate in
(TANITABC 420 SMA, Tanita, Toyko, Japan). All evaluationsthe investigation.
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RESULTS

The sample consisted of 16 older women whose Figures 1 to 3 show changes in BMI, FM%, and hand-
socio-demographic characteristics were: #BX40 years grip for each participant. Nine participants (56.25 %) showed
of age. Participants showed a significant gain in body magscreased BMI (Fig. 1), fifteen (93.75 %) showed a FM%
BMI, FM and FM% and hand-grip strength (all p<0.05increase (Fig. 2), and fourteen participants (87.5 %) showed
Table I). an increased in hand-grip strength (Fig. 3).

Table I. Intervention group, two session of exercise per week. Anthropometric measures
and body composition changes of female older adults from Santiago, Chile (n = 16).
Summer holidays (January-March) 2016.

V ariables Before Afte Change P-value®
Age (years) 70.5+8.40 - - -

Height (cm) 1522+588 - - -
Weight (kg) 7123+1226 7182+1251 0.59+0.98 0.028
Body Mass Index 30.61 + 4.15 30.88+4.33 0.27 £0.44 0.027
Fat Mass (kg)? 28.04 = 8.09 30.00 £8.15 1.96+1.11 <0.001
Fat Mass (%)? 38.63 +4.88 41.11+4.59 249 +1.42 <0.001

Hand-grip strength (kg) 23.75+594 2569+503 194+2.79 0.014

Values presented as meanstandard deviation. aAssessed by bio impedance (TANITA
BC-420MA). bChanges in measured variables from pre-to post summer holiday season
were tested using paired t test.
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DISCUSSION

The present study has shown that OA increase Flifnes per week as performed in the present study) for 12
and FM% in the holiday period even after performing weeks caused significant reductions in BF % for older
resistance training during summer vacation. Nonethelesgpmen with sarcopenic obesity. Moreover, our sessions were
the training improved hand-grip strength. Our results armainly focused on resistance training. It is therefore possible
comparable to those of Payetal, on BC during holidays, that if more aerobic exercise had been included in the
where they describe a significant increase in BMI in adulsessions different results would have been found with
aged 21 to 68. Stevensenhal, also working with a wide participants showing a maintenance or reduction in body fat
age range (18 to 65), showed significant increases in boay found in previous studies (Donnetliyal; Friedenreich
mass, BF %, weight, FM% and systolic blood pressuret al, 2011). However, it is worth noting that planned
Interestingly, the Stevensoet al. group consulted resistance exercise did have beneficial results for the
participants on their PA habits and those who reported 15@ervention group. In this regard, it has been reported that
minutes of moderately intense exercise per week weresistance exercises for OAs have better results than
classified as "exercisers" while those who reported less themdurance training in relation to increases in lean mass,
150 minutes per week were categorized as "non-exercisersiiscle strength, and grip strength (Rogetrrsl., 2002;
Despite the categorization made by the authors, PA was Bitassert al, 2009). In addition, a systematic review
a protective element against weight gain and BF % increasesnfirms the effectiveness of resistance exercise for healthy
These findings coincide with our study, which demonstratsdAs on muscle strength and upper and lower limb
that a resistance exercise program was not protective agamstphology (Bordet al, 2015), with a recent study showing
BF % increases during the summer. The increase in BF pgsitive effects on muscle mass, muscle mass quality, and
may be due to the fact that daily caloric intake exceedgthysical function in older women with sarcopenic obesity,
energy expenditure. Additionally, it has been reported thauaing RET for 12 weeks (Liaet al), which shows RET
higher BMI is associated with higher daily energy intakevith older women has a significant impact on their quality
and intake per meal (Howar#t al, 2007), therefore, we of life. However, further studies are required on optimal dose-
suggest incorporating this variable in future studies. Anothegsponses for healthy OAs with limited mobility and/or
explanation for the BF % increase may be the weekly trainifigailty (Bordeet al).
volume, as the ACSM recommendations state that exercise
programs need to exceed 225 minutes per week in ordeidar study presents several limitations.The first is that
possibly induce clinically significant weight loss (Donnellybioelectric impedance was used to estimate BC. Although
et al, 2009), while our participants only received 12Qhis is not the gold standard for assessing BC, we followed
minutes per week. In this line, Huaetal. (2017) reported all necessary protocols, such as hydration, physical activity,
that progressive RET three times per week (instead of twooiding wearing jewelry, among others (see the methods
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section), to make the experiment reproducible. We also usgdrcicios aerobicos con intensidad gradualmente creciente y una
validated and recommended equipment for epidemiologidalervencion nutricional, para mantener un peso constante durante
studies (Lloret Linarest al, 2011). Another limitation was '0S periodos de vacaciones.

the intake evaluation, which in this case could have
constituted a relevant variable in order to explain BCC:
changes. A third limitation is that, because our researg
focused on summer vacation effects, no follow-up
measurements were made to observe changes in BC over

t_im_e, an interesting aspect for future resegrch. AnOthﬁ"EFERENCES
limitation was that a control group was not incorporated.
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