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Abstract

Introduction: Loneliness interferes with the eating habits and functionality of the elderly, compromising 
their quality of life. Objective: This study aimed to evaluate the effects of eating and performing functional 
group-based exercises on depressive symptoms, loneliness and quality of life in patients with sarcopenia 
treated at a public health service. Method: This is a randomized clinical trial with a convenience sample 
of elderly women with sarcopenia according to the European Work Group of Sarcopenia on Older People 
(EWGSOP), divided into three groups of 20 subjects each: a control group (CG), functional exercise group 
(FEG), monitored using the Home-based Older People’s Exercise (HOPE) program, and functional exer-
cise and nutritional intervention group (NIG), which in addition to HOPE, received pre-training fruit juice 
(fast-absorbing carbohydrates) and post-training banana smoothie reinforced with peanut (leucine). These 
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groups met twice a week for 12 weeks, the control group (CG) received health guidance at weekly meet-
ings for 12 weeks. The results of the interventions were analyzed using the geriatric depression scale and 
UCLA loneliness scale, and quality of life using the EQ-5D. Results: Significant post-intervention differences 
were observed in the NIG group in depressive (p=0.008) and loneliness symptoms (0.04) and quality of life 
(0.009), demonstrating the effects of group exercise and eating as a social activity. Conclusion: Nutritional 
intervention and functional group-based exercises were effective at minimizing depressive symptoms, so-
cial isolation, and improving the quality of life of elderly women with sarcopenia.

Keywords: Sarcopenia. Aged. Exercise Therapy. Loneliness. Quality of Life.

Resumo

Introdução: A solidão interfere na alimentação e funcionalidade de idosos comprometendo sua qualidade de 
vida. Objetivo: Analisar os efeitos da intervenção nutricional e exercícios funcionais nos sintomas depressivos, 
solidão e qualidade de vida de idosas sarcopênicas atendidas em serviço público de saúde. Método: Trata-se 
de ensaio clínico randomizado com amostra de conveniência, adotando os critérios do European Work Group 
of Sarcopenia on Older People (EWGSOP), em três grupos distintos com 20 idosas cada um: grupo de exercícios 
funcionais (GEF) que recebeu acompanhamento por meio do protocolo Home-based Older People’s Exercises 
exercises (HOPE) e o grupo exercícios funcionais e intervenção alimentar (GEA), que além do HOPE recebia 
pré-treino por meio de suco de fruta integral (carboidratos de absorção rápida) e no pós-treino vitamina de 
banana acrescida de amendoim (leucina). Estes grupos se encontravam duas vezes por semana, por 12 se-
manas. O grupo controle (GC) recebeu orientações de saúde em encontros semanais durante 12 semanas e os 
resultados das intervenções foram analisadas por meio da escala de depressão geriátrica, escala de solidão 
de UCLA e a qualidade de vida por meio do EQ-5D. Resultados: Foram observadas diferenças significativas 
quando comparou-se os grupos após a intervenção no grupo GEA tanto nos sintomas depressivos (p=0,008), 
solidão (p=0,04) como na qualidade de vida (p=0,009), demonstrando os efeitos tanto do exercício em grupo 
como do comer como atividade social. Conclusão: A intervenção nutricional e exercícios funcionais em grupo 
foram efetivos em minimizar os sintomas depressivos, isolamento social e melhorar a qualidade de vida em 
idosas sarcopênicas.
 
Palavras-chave: Sarcopenia. Envelhecimento. Terapia por Exercício. Solidão. Qualidade de Vida. 
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Changes in family structure in recent years, pri-
marily the number of children, combined with lon-
ger life expectancy in elderly Brazilians, have posed 
new challenges, such as loneliness. Older adults who 
live alone or spend most of their time alone exhibit 
greater decline in musculoskeletal functions, due to 
the decline in activities of daily living (ADL), mainly 
advanced and instrumental activities [1 - 3].

In addition to being a physiological need, the act 
of eating has social, economic, religious and psycho-
logical influences on the lives of individuals. Eating 
alone may exacerbate depressive symptoms in the el-
derly, who often eat inadequately, thereby increasing 

the risk of malnutrition, which has a direct impact 
on dysfunctions such as sarcopenia (age-related loss 
of muscle tissue) [4,5]. 

Sarcopenia is a geriatric syndrome characterized 
by the generalized and progressive loss of muscle 
mass, associated with loss of muscle strength and/
or performance. It is associated with morbidities 
that affect quality of life, such as risk of falls, loss 
of autonomy, hospitalization and even death [6,7].

Resistance training, associated with a proper diet, 
is a good option for managing sarcopenia in the el-
derly. However, economically underprivileged popu-
lations have limited access to fitness centers and 
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professionals such as physiotherapists and physical 
education professors. They are generally restricted 
to Basic Health Units and/or Family Health Strategy 
teams, where group exercise has shown good results 
[8 - 13].

Given that physical exercise and adequate nutri-
tion are protective factors for sarcopenia and per-
sonal factors interfere directly in adherence to any 
intervention, the aim of this study was to analyze 
the effects of nutritional intervention and group 
exercises on depressive symptoms, loneliness and 
quality of life in older adults with sarcopenia treated 
at a public health facility.

Method

A randomized clinical trial was conducted with 
a convenience sample recruited at a geriatric and 
gerontological outpatient facility at the Policlínica 
de Taguatinga (PCT), belonging to the Department 
of Health of the Federal District (SESDF), located 19 
km from Brasilia, the capital of Brazil.

The study was approved by the Research Ethics 
Committee of the Health Education and Research 
Foundation of the Federal District, under process 
number 1.128.355/2015, and the experimental pro-
tocol was registered in the Brazilian clinical trials 
registry under process number REQ 3.616.

Included were women classified as sarcopenic ac-
cording to the following criteria of the European Work 
Group of Sarcopenia on Older People (EWGSOP): low 
muscle mass, measured by calf circumference (CC), 
reduced muscle strength measured by grip strength 
(GS) and poor muscle performance, measured by gait 
speed (GT). Only women were chosen to participate 
for adherence-related reasons [6].

Excluded were subjects with amputation and 
seniors exhibiting neurological disease sequelae 
(cardiovascular disease, and parkinsonisms, among 
others), moderate-to-severe cognitive impairment, 
assessed using the Brazilian version of the Mini-
Mental State Examination (MMSE) [14]. Also ex-
cluded were very active individuals, as defined by 
the Brazilian version of the physical activity index 
(PAI) [15]. 

In line with EWGSOP guidelines, calf circumfer-
ence was measured in the most protruding region 
of the legs, with the subject sitting in a chair with 

her legs relaxed, using a nonelastic tape measure. 
Those who obtained measures less than or equal to 
31 cm were considered at risk. Grip strength was de-
termined using a JAMAR® dynamometer, adopting the 
protocol of the American Society of Hand Therapists 
for data acquisition. Three measures were taken of 
the dominant hand, one minute apart, and those with 
values below 20 kg/F were considered sarcopenic. To 
measure GT, the senior walked on a flat surface, and 
the average velocity over three meters was calculated 
(according to Nakano), disregarding the accelera-
tion and deceleration phase and dividing the distance 
walked by the time spent, with values of less than 0.8 
m/s indicating sarcopenia [6,16].

Sample selection

Between September 2015 and July 2016, 90 wom-
en being treated at the nutritional and physiother-
apy services who met EWGSOP sarcopenia criteria 
were invited to take part in the present study. They 
were randomly allocated to three groups by a blind 
examiner: functional exercise group (FEG), func-
tional exercise and nutritional intervention group 
(NIG) and a control group (CG), between March and 
November 2016.

Initially, an interview was held to collect socio-
economic data and determine the degree of inde-
pendence in activities of daily living (ADL) using the 
Barthel index [17]. Next, height and weight were mea-
sured on a Filizola® balance equipped with a stadi-
ometer and used to calculate body mass index (BMI).

Instruments used for assessment

To assess depression indices, the Brazilian version 
of the geriatric depression scale (GDS) was used, com-
posed of 15 items (short version) specially developed 
to detect mood disorders in older adults. The ques-
tions avoid addressing somatic complaints and offer 
valid and reliable measures for this purpose, where 
scores higher than five points indicate depressive 
symptoms [18].

Given the possible impacts of loneliness and 
isolation on the emergence and/or exacerbation of 
physical and emotional conditions in the elderly, the 
UCLA scale was selected. High scores indicate a risk 
of greater vulnerability and social exclusion, with 
those above 23 points denoting moderate loneliness, 
and higher than 48 points, intense loneliness, which 
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compromises quality of life and functional capacity 
[19,20].

Finally, the EQ-5D, developed by the EuroQol 
group, was applied to measure quality of life, using 
the following five domains: mobility, personal care, 
daily activities, pain and anxiety, with each domain 
varying between 1 and 3 points. The higher the score, 
the worse the quality of life, with scores above 10 
points indicating poor quality of life [21].

Intervention

The protocol for the FEG was based on the Home-
based Older People’s Exercise (HOPE) program, de-
veloped by Clegg et al. (2010) for frail elderly. The 
Timed Up and Go (TUG) test was applied to assess 
functional activities using progressive resistance 
training. In order to ensure greater adherence, ex-
ercises were conducted in groups and supervised 
by a duly trained physiotherapist, twice a week for 
12 weeks [12,13].

The NIG was submitted to the same training char-
acteristics and frequency as the FEG. However, given 
that the muscular hypertrophy process depends on 
nutritional status, a nutritionist delivered a lecture on 
the topic, encouraging protein intake of 20 to 35% of 
total calories, since the presence of essential amino 
acids, primarily leucine, may enhance anabolic po-
tential, influencing the protein synthesis needed to 
increase muscle mass [22,23].

To ensure that no muscle loss occurred during the 
intervention period, since the elderly’s diets were not 
controlled at home, they were given a pre-training 
snack consisting of a 200 mL glass of natural fruit 
juice (orange or grape) in order to provide fast-ab-
sorbing carbohydrates, and a post-training 200 mL 
banana or avocado smoothie containing whole milk 
and added with peanut. Supervised by a nutritionist, 
the subjects sat at a table and were free to discuss 
any subject while eating, until all had finished their 
meal [24,25]. 

The CG met once a week for twelve weeks, attend-
ing informational lectures on successful aging and 
prevention of social isolation. These encounters were 
planned based on the Ministry of Health’s basic care 
supplement, described in Table 1 [26]. During the 
study, the group was guided by an occupational thera-
pist or psychologist [27] and did not take part in any 
physical training or nutritional intervention protocol.

Table 1 - Control group activities

Meeting Topic

1 Getting to know each other;
Friendship and self-efficacy.

2 and 3
Healthy nutrition: nutrients and their functions, 
hydration;
Preparing a healthy meal.

4 and 5 Preventing falls: removing home hazards, 
adequate footwear.

6 and 7 Falling: How to fall and how to get up.

8 and 9
Activities of daily living: removing home hazards 
and making the necessary adjustments to 
maintain independence.

8 and 9  Family conflicts.

12 Closing: Importance of a support network and 
friendship.

Statistical analysis

The SPSS statistical package, version 22.0, was 
used for statistical calculations. The results of con-
tinuous variables were expressed as mean and 
standard deviation. The Shapiro-Wilk test was con-
ducted to verify data normality and the Student’s 
t-test and ANOVA post-hoc to compare results. The 
effect size and study power were also assessed us-
ing Gpower software, version 3.1, obtaining 1.31 and 
0.8, respectively.

Results

The 60 elderly women were divided into three groups 
of 20 each. However, during the 12-week intervention, 
sample losses occurred due to the poor evolution of a 
femoral fracture (one), distal radius and ulnar fracture 
(one), pain with functional worsening (three), nasogastric 
intubation due to functional decline (one), international 
travel (one) and the remainder owing to socioeconomic 
and family issues, resulting in 10 seniors in the FEG, nine 
in the NIG and 11 in the CG.

With respect to the elderly that completed the inter-
vention, the average age was 80.3 ± 6.8 years, all with at 
least five years of schooling and independent for ADL. No 
intergroup differences were observed (Table 2).
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Table 2 - Sample characterization
FEG NIG CG p

Variable    

Concluded 10 9 11 0.98£

EWGSOP Sarcopenia  5 7 8
0.26£

Severe sarcopenia 5 2 3

Stable
relationship

Yes  3  1 1
0.25£

 

Family income¢

≤2 minimum 
monthly 6 1 8

0.14£
>3 minimum 

monthly wages  4 8 3

Age    79±7.66 78.67±5.63 81.7±5.95 0.36£

BMI (cm/kg2) 23.1±4.1 21.9±2.9 22.8±1.8 0.47£

Barthel index 
(points) 95.5±3.7 96.4±6.1 96.6±4.1 0.98£

Note: FEG= functional exercise group; NIG= functional exercise and nutritional intervention group; CG= control group; EWGSOP= Eu-

ropean Work Group on Sarcopenia in Older People; BMI= body mass index; ¢Minimum monthly wage in Brazil in 2016 was BRL 880.00 

(≈USD228.00); £ Student's t-test.

The study demonstrated that nutritional interven-
tion associated with functional group-based exercise 
was more effective than only functional exercises or 
socialization activities in seniors with sarcopenia.

Literature studies recommend home exercise pro-
grams as a strategy to preserve functional capacity in 
community-dwelling elderly, particularly pre-sarcope-
nic and sarcopenic individuals. However, in Western 
countries, there is a culture of regular physical activity 
as an important element for well-being and quality of 
life in the aging process. Therapeutic group activities 

are needed in order to optimize adherence, mainly in 
developing countries [28 - 30].

An Iranian study assessed the effects of physical ac-
tivity on the functional capacity and mental health of 
older adults, monitoring two different groups, one en-
gaged in a home-based exercise program and the other 
a group that met twice a week. Both groups exhibited 
improvements in functional capacity domains; however, 
those engaged in group exercises obtained better scores 
in perceived overall health and depressive symptoms 
[31]. These findings corroborate those of the present 

A comparison between pre- and post-inter-
vention results shows significant improvements 

in GED, UCLA and EQ-5D only in the NIG, as shown 
in Table 3.

Table 3 - Comparison between pre- and post-intervention psychosocial variables

  FEG p NIG p CG p

Pre GDS  4.55±2.94 
0.31£

10.88±2.95
0.008£*

4.4±3.13
0.15£

Post GDS 4.18±3.16  6.63±2.07 4.5±3.34

Pre UCLA 10.91±6.92
0.71£

5.38±3.16
0.04£**

10.9±7.94
0.31£

Post UCLA 10.91±9.04 3.5±2  11.3±8.58

Pre EQ-5D 6.91±1.64
0.11£

6.75±0.46 
0.009£*

7.5±1.72
0.31£

Post EQ-5D 6.55±1.29 5.38±0.52 7.4±1.58

Note: FEG= functional exercise group; NIG= functional exercise and nutritional intervention group; CG= control group; GDS= geriatric 

depression scale; UCLA= UCLA loneliness scale; EQ-5D= Euroqol; £= ANOVA post hoc; *p<0.01; **p<0.05.

Discussion
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inevitable decline, and found that the possibility of 
becoming dependent with age is a worrisome factor, 
expressed in the following common discourse: it is bet-
ter to die young than to feel the anguish and loneliness 
of old age because of fear of physical infirmity. As such, 
physical activity has a positive impact on preserving 
functional capacity and improving quality of life [41]. 

Merquiades et al. found that older adults engaged 
in regular physical activity obtained better results in 
terms of health problems and above all, quality of life. 
These findings corroborate those of the present study, 
where perceived quality of life was better in those who 
exercised regularly [42].

The literature has demonstrated the benefits of 
including health professionals such as physiothera-
pists and nutritionists in basic health units (BHU) for 
quality of life and longevity. This represents an invest-
ment that enhances functional health indicators and 
may reverse the adverse symptoms of disease through 
health orientation and group therapy, which generate 
social bonds and could contribute to a lower risk of 
comorbidities [43,44].

Study limitations include the failure to control el-
derly food intake at home and analyze family support for 
these individuals. Another limitation was not comparing 
with other similar studies involving functional exercises, 
eating habits, non-supplementation and social and emo-
tional issues in the context of public health, suggesting 
the need for new research in the area.

Conclusion

Nutritional intervention and group-based functional 
exercises were effective in minimizing depressive symp-
toms and social isolation and enhancing the quality of 
life of older adults with sarcopenia treated at a public 
health facility.
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