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Introduction 
Loneliness is a condition in which an individual self-
-perceives being socially isolated, even when they are 
with other people1. In the case of older people, the pre-

valence of loneliness is approximately 25%2. The causal 
origin of loneliness is complex and may be associated 
with psychological, environmental, and social factors2. 
According to recent evidence, older people with the 
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ABSTRACT
Loneliness is a perception of dissatisfaction that seems to be the result of a lack of significant re-
lationships, with multiple potential causal factors. The current body of research is not conclusive in 
relation to the link between loneliness and physical activity (PA) and physical fitness (PF) in adults 
and seniors. The aim of this cross-sectional study is to characterize PA and PF according to levels of 
loneliness (Social Isolation versus Affinities). The 62 Portuguese individuals (64.68 ± 6.85 years; 68% 
women) were assessed for loneliness (University of California Los Angeles 16-item Loneliness Scale 
- UCLA-16). and classified in Social Isolation or Affinities, i.e., presence of significant social rela-
tionships. PA was estimated using a questionnaire (International PA Questionnaire - Short Version 
- IPAQ-SV) and PF was evaluated using the Senior Fitness Test (upper and lower body strength, 
upper and lower body flexibility, cardiorespiratory fitness, agility and dynamic balance). Descriptive 
statistics were used. The comparison between groups was performed using parametric (t-test, AN-
COVA adjusted to sex and chi-square) and non-parametric tests (Mann-Whitney). The prevalence 
of social isolation was 53%. The individuals of the Affinities group spent more minutes per day on 
moderate and vigorous physical activity (MVPA) than the individuals of the Social Isolation group 
(0.00 [0.00 – 12.86] versus 11.43 [0.00 – 17.14] minutes, respectively; p = 0.041). After adjusting 
for sex, the differences were no longer significant. Loneliness groups were not different in relation to 
PF. PA appears to contribute to a better mental profile in adults and seniors. The results should be 
confirmed through studies with larger samples. 

Keywords: Loneliness scale; Sedentary lifestyle; International physical activity questionnaire; Senior 
fitness test.

RESUMO
A solidão é uma percepção de insatisfação que parece resultar da carência de relacionamentos significativos, 
sendo múltiplos os seus potenciais fatores causais. A atual evidência não é robusta no que diz respeito à 
associação da solidão com a atividade física (AF) e aptidão física (ApF) em adultos 50+. O objetivo deste 
estudo transversal é caracterizar a AF e ApF de acordo com a solidão. Os 62 indivíduos portugueses (64,68 
± 6,85 anos; 68% mulheres) foram avaliados para solidão (Escala de Solidão de 16 itens da Universidade da 
Califórnia em Los Angeles - UCLA-16) e classificados como Isolamento Social ou Afinidades, i.e., presença 
de relações socias significativas. A AF foi estimada por questionário (Questionário Internacional de AF - 
Versão Curta - IPAQ-SV) e a ApF medida pela bateria Senior Fitness Test (força de membros superiores e 
inferiores, flexibilidade de membros superiores e membros inferiores, aptidão cardiorrespiratória e agilidade 
e equilíbrio dinâmico. Foram utilizadas estatísticas descritivas. A comparação entre grupos foi realizada 
através de testes paramétricos (teste-t, ANCOVA ajustada ao sexo e qui-quadrado) e não paramétricos 
(Mann-Whitney). A prevalência de isolamento social foi de 53%. O grupo Afinidades apresentou mais AF 
moderada a vigorosa comparativamente ao grupo Isolamento Social (11,43 [0,00 – 17,14] vs (0,00 [0,00 – 
12,86], respetivamente; p = 0,041). Após ajuste para o sexo, as diferenças deixaram de ser significativas. Os 
grupos de solidão não foram diferentes relativamente à ApF. A AF parece contribuir para um melhor perfil 
mental de adultos e idosos, contudo, os resultados devem ser confirmados em estudos com amostras maiores.

Palavras-chave: Escala de solidão; Sedentarismo; Questionário internacional de atividade física; Sénior 
fitness teste.
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greatest risk of loneliness and social isolation are those 
that experience less social support, that live alone, that 
lost family members or friends, or have chronic diseases2.

The importance of loneliness to the population in 
general and to older people in particular centres on 
the relationship established between negative health 
outcomes such as depression3, anxiety3, dementia2, and 
mortality4, and is therefore relevant to public health.

Regular physical activity (PA) has emerged as a strat-
egy capable of mitigating against loneliness5. Although 
some studies have demonstrated that superior levels of 
PA are inversely related to loneliness5,6, others were not 
able to achieve this result7,8. The discordance between 
studies may be justified by multiple factors relating to 
the characteristics of PA, including the contexts (for 
pleasure or for work, for example), the objectives and 
whether it is performed in a group or individually5. To-
gether, these factors may or may not facilitate interper-
sonal relationships that can be more or less significant, in 
addition to altering the perception of social support and 
of loneliness9. Thus, the perception of each individual in 
relation to the effects of practicing PA on loneliness and 
on social and individual (intrinsic)5 support may also ex-
plain why the results between research on correlations 
between PA and loneliness are not always concordant2. 
For example, compared to men, women tend to have a 
greater propensity towards feeling lonely and thus may 
perceive a superior positive effect from the perspective 
of loneliness and social support coming from practic-
ing PA compared to men2. Furthermore, practicing PA 
also increases and/or preserves levels of physical fitness 
(PF) and promotes better functionality, physical inde-
pendence and quality of life10,11. In fact, adjusted levels of 
PF allow frequent, independent outings from the home, 
with the subsequent involvement in different social ac-
tivities12. However, there is still a scarcity of studies that 
examine possible links between levels of loneliness and 
PF, and thus a need to further explore this area13.

Therefore, this study aims to describe and compare 
PA and PF in accordance with the categories of loneli-
ness (Social Isolation versus Affinities) in people aged 
50 and over.

Methods
This study is designed as a transversal observational 
study with a convenience sample. Participants from two 
university outreach programmes (a choral programme 
and a dance programme, based in the Aveiro region of 
Portugal) were invited to participate in the study. Each 

programme has one coordinator. The study’s flowchart 
is presented in Figure 1.

Following approval from the Ethics Committee of 
Lusófona University of Porto, the coordinators of each 
outreach programme were invited to participate in the 
study, with both accepting. 

A meeting then took place between the research 
team and the coordinators in order to explain the 
study’s objectives and procedures. Subsequent to this 
meeting, the programme coordinators invited their re-
spective participants to hear about the study’s objec-
tives and the risks involved. The participants that chose 
to be involved in the study signed informed consent 
forms and before the coordinators evaluated them ac-
cording to the eligibility criteria. The participants then 
provided the coordinators with their telephone num-
bers in order for them to be communicated to the re-
searcher responsible for scheduling face-to-face evalu-
ations and telephone interviews.

After these steps had been taken, the researcher 
contacted the participants to conduct a telephone in-
terview and to schedule the face-to-face evaluation. 
All telephone interviews were conducted by the same 
researcher during the first week of October 2020 and 
aimed to evaluate loneliness and PA. The face-to-face 
data collection served for the evaluation of PF and an-
thropometry. This took place between October and No-
vember of 2020, with COVID-19 sanitary guidelines 
strictly adhered to. The inclusion criteria were: i). aged 
50 or over; ii) physical independence and autonomy to 
perform activities of daily living. The exclusion criteria 
were: i) presenting with any contraindication for OA; ii) 
a medical diagnosis of dementia; iii) living in/attending 
an institution that supports older people (care home). 
All procedures followed the Helsinki Declaration. At 
the end of the study, all the participants that manifested 
interest had access to their individual results.

Socio-demographic information (sex, civil status, 
living alone and level of education) was collected and 
gathered via telephone interviews. 

The anthropometric data, weight (kg) (BC-418, 
TANITA scales) and height (cm) (stadiometer affixed 
to the wall with a measuring tape) were collected by one 
researcher. Based on the weight and height measure-
ments, body mass index (BMI) (kg/ m2) was calculated, 
which was subsequently classified according to the nu-
tritional status normoponderal, overweight and obese14.  

Loneliness was assessed using the Loneliness Scale 
of 16 Items of the University of California in Los An-
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geles UCLA-16 – version validated for Portugal15. The 
results of the validation of this instrument for the Por-
tuguese population showed high internal consistency 
(0.905)15. The scale is comprised of 16 questions for 
which four Likert scale responses options are given 
[Never (1), Rarely (2), Sometimes (3) and Frequent-
ly (4)]15. The results of the UCLA-16 are obtained 
through adding the results for the 16 items. The highest 
possible score is 64 points, while the lowest is 16. The 
higher the score, the greater the possibility that the per-
sonal evaluated is presenting with loneliness. A score of 
(>32 points) characterizes the presence of negative feel-
ings of loneliness (Social Isolation)15. In contrast, scores 
between 16 and 32 points characterize the presence of 
significant social relationships (Affinities) 15.

For physical activity, the short version of the Inter-
national Physical Activity Questionnaire (IPAQ-SV) 
was applied16. Craig et al. 16 determined the validity of 
the IPAQ in various countries, including Portugal. For 
the IPAQ-SV, repeatable data were produced (Spear-
man rho grouped around 0.8) and a reasonable to mod-
erate correlation was found between the data from the 
self-reported IPAQ-SV and the accelerometers (rho = 
0.30, IC 95% 0.23 – 0.36) 16.

The participants were asked to provide informa-
tion about the frequency (days per week) and duration 
(hours or minutes per day) in light, moderate or vigor-
ous PA. A question about the time per day spent in a 
seated position was also included. The daily duration of 
each intensity of PA was calculated by multiplying the 
number of days per week by the time spent per day at 
each intensity. These results were then divided by 7 to 
obtain the daily averages.  

The participants were classified according to PA 
guidelines as physically inactive (<150 minutes/week 
of moderate to vigorous PA) or physically active (≥150 
minutes/week of moderate to vigorous PA)14. 

The Senior Fitness Test (SFT) is a test battery 
that aims to evaluate the different components of PF 
evaluation. The SFT battery is easy to conduct, does 
not require expensive equipment or highly specialized 
technological know-how, and can be employed in a va-
riety of contexts17. The SFT features a strength test of 
the upper (arm-curl test – ACT) and lower members 
(30 seconds getting up and sitting down on a chair - 
30-second chair stand - 30CS), cardiorespiratory apti-
tude (6 minute walk test - 6MWT), flexibility test for 
the lower (sit-and-reach test - SRT) and upper mem-
bers (back scratch test - BST) and agility and dynam-

ic balance (8-foot up-and-go test – 8-ft up and Go). 
Detailed descriptions of each procedure can be found 
in Rikli & Jones17. 

The flexibility tests of the lower and upper members 
and the agility and dynamic balance test were conducted 
in triplicate and the best result was used as the final score.

The statistical procedures were conducted using the 
programme Statistical Package for the Social Sciences 
(SPSS, IBM, USA). The normality of the variables was 
verified through the Kolmogorov-Smirnov (sample 
size >50 individuals) and Shapiro Wilk (sample size 
<50 individuals) tests18. The results of the descriptive 
statistic (mean standard deviation and mean (inter-
quartile amplitude) are presented by variables with 
normative and non-normative distribution, respec-
tively. The comparison between groups (Affinity versus 
Social Isolation) was calculated with a t-test of inde-
pendent samples (for the continual variables with nor-
mal distribution) chi-square test (categoric variables) 
and non-parametric tests (Mann-Whitney U test for 
variables with non-normative distribution). Finally, an 
ANCOVA was used to compare Affinity groups versus 
Social Isolation groups, adjusting for sex. The level of 
significance used was 5%. 

Results
As demonstrated on the study flowchart (Figure 1), 
the initial sample was comprised of 68 individuals. Of 
these, six did not fit the inclusion criteria, as they were 
aged younger than 50 years. Therefore, the final sample 
was of 62 individuals (68% women; 64.68 ± 6.85 years). 

Figure 1 – Study’s flowchart

Table 1 presents the results of the descriptive statistic 
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of the entire sample and the comparison between the 
groups (without adjusting variables) for the studied var-
iables. Of the total sample, 64% were married, 23% lived 
alone and approximately 55% of the individuals had 12 
or more years of schooling. The average BMI of the total 
sample was 26.54 ± 4.15 kg/m2 and 63% of the sample 
were overweight or obese (Table 1). On average, the par-
ticipants spent 360.00 [300.00 – 480.00] minutes per 
day on activities that take place in a seated position. 

In relation to light and moderate to vigorous PA, 

the participants spent 12.86 [4.29 – 20.00] e 6.79 
[0.00 – 15.54] minutes per day, respectively (Table 1). 
The average result of the loneliness scale was 32.03 ± 
7.33 points and 53% of the participants presented with 
Social Isolation. 

The Social Isolation group presented a mean score 
of 37.63 ± 4.17 points in the loneliness test, whereas 
the Affinities group scored 25.66 ± 4.29 points [t(60) = 
11.45 (p < 0.01)] (Table 1). Although a level of statisti-
cal significance was not reached, 30% of the participants 

Table 1 – Descriptive Statistics of the Total Sample and Comparison Between Groups (Social Isolation VS Affinities).
Total Sample

n = 62
Social Isolation

n = 33
Affinities

n = 29 Statistical Inference

Sociodemographic Variables

Age (Years) 64.68 ± 6.85 63.73 ± 7.20 65.75 ± 6.39 t(60) = -1.17 (p = 0.282)

Sex (N, %)

Women’s 42 (68) 26 (79) 16 (55)
Χ2(1) = 3.94 (p = 0.473)

Men’s 20 (32) 7 (21) 13 (45)

Living Alone (N, %)

Yes 14 (23) 10 (30) 4 (14)
Χ2

(1) = 3.94 (p = 0.061)
No 48 (76) 23 (70) 25 (86)

Scholarity (N, %)

< 6 years 21 (27) 9 (27) 12 (41)

Χ2
(2) = 1.94 (p = 0.382)6 to 12 years 10 (18) 6 (18) 4 (14)

> 12 years 29 (55) 18 (55) 11 (38)

Body composition

Body Mass Index (kg/m2) 26.54 ± 4.15 25.84 ± 3.96 27.33 ± 4.29 t(60) = -1.43 (p = 0.743)

Body Mass Index Classification (N, %)

Normoponderal 23 (37) 14 (42) 9 (31)

Χ2
(2) = 2.75 (p = 0.252)Overweight 29 (47) 16 (49) 13 (45)

Obesity 10 (16) 3 (9) 7 (24)

Loneliness

Loneliness (arbitrary units, %) 32.0 3± 7.33 (100) 37.63 ± 4.17 (47) 25.66 ± 4.29 (53) t(60) = 11.45 (p < 0.001)

Physical Fitness

ACT (rep.) 25.08 ± 3.81 25.88 ± 3.64 24.37 ± 3.90 t(34)  = 1.20 (p = 0.889)

30CS (rep.) 19.89 ± 4.77 19.12 ± 4.32 20.58 ± 5.17 t(34) = -0.92 (p = 0.511)

BST (cm) -4.00 [-11.75 – 0.75] - 3.00 [-9.50 – 1.50] - 6.00 [-15.00 – 0.00] U(1) = 1.78 (p = 0.180)

SRT (cm) 1.50 [-12.75 – 7.00] 2.00 [-8.50 – 7.00] 1.00 [-15.00 – 8.00] U(1) = 0.00 (p = 1.000)

6MWT (m) 638.14 ± 84.73 620.53 ± 55.45 653.89 ± 103.30 t(34) =-1.19 (p = 0.111)

8-ft up and go (s) 4.31 [3.95 – 4.50] 4.36 [4.05 – 4.50] 4.29 [3.80 – 4.54] U(1) =0.00 (p = 1.000)

Physical Activity

MVPA (minutes/day) 6.79 [0.00 – 15.54] 0.00 [0.00 – 12.86] 11.43 [0.00 – 17.14] U(1) = 4.15 (p = 0.041)

Fulfills PA Recommendations (N, %) 9 (14) 5 (15) 4 (14) Χ2
(1) = 0.23 (p = 0.879)

Sitting Time (minutes/day) 360.00 [300.00 – 480.00] 360.00 [300.00 – 480.00] 360.00 [240.00 – 510.00] U(1) = 0.38 (p = 0.542)

Light (minutes/day) 12.86 [4.29 – 20.00] 8.57 [2.86 – 19.64] 15.00 [4.29 – 22.50] U(1) = 1.46 (p = 0.231)

ACT = upper limb strength test, arm curl test; 30CS = lower limb strength test, 30-second chair stand; BST = upper limb flexibility test, back 
scratch test; SRT = lower limb flexibility test, sit-and-reach test; 6MWT = cardiorespiratory fitness test, 6 minutes walk test; 8-ft up and go = 
Agility and dynamic balance test, 8-foot up-and-go test; MVPA = Moderate to Vigorous Physical Activity.
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classified within the category of Loneliness live alone, 
compared to 14% (p = 0.06). of the Affinity group. The 
individuals in the Affinities group engaged in moder-
ate to vigorous PA for more minutes per day that the 
individuals in the Social Isolation group (0.00 [0.00 – 
12.86] versus 11.43 [0.00 – 17.14] minutes, respective-
ly; p = 0.04) - Table 1. These differences are no longer 
significant upon being adjusted for the comparison with 
sex (difference in averages: 15.77 ± 35.07; p = 0.66).

Discussion
The core objective of this study was to describe and 
compare PA and PF according to the categories of lo-
neliness (Social Isolation versus Affinities) in adults 
aged 50 and over. The main results demonstrate that 
the Affinities group presents a tendency toward spen-
ding more time on moderate to vigorous PA compared 
to the Social Isolation group. Furthermore, no diffe-
rences were observed between the categories of loneli-
ness for any of the PF variables. 

Some studies report that living alone and widow-
hood are risk factors for the occurrence of Social Iso-
lation19. Within our sample, 70% of the participants 
from the Social Isolation group live with someone. 
This fact corroborates the very definition of loneliness, 
as it may not be related to objective isolation but rather 
with the perceived quality of the relationships1.  

Regarding PF, no differences were observed be-
tween components in relation to the loneliness cate-
gories. Our initial hypothesis was that the people clas-
sified as Affinities would present better PF indicators 
that those classified as Social Isolation, as the former 
should not have difficulty in performing activities of 
daily living and have greater ease in leaving the house 
and having positive relationships from a social perspec-
tive. This hypothesis was not proven. However, another 
study does suggest that better PF may contribute to a 
more favorable score in relation to loneliness12. 

Despite the correlation between higher levels of PA 
and PF having been previously established10,11, the as-
sociation between specific dimensions of PF and the 
capacity to perform daily living activities is still unclear. 
The deterioration of functional aptitude represents a 
higher risk of fragility, loss of independence and phys-
ical incapacity20. Physical incapacity itself may contrib-
ute to higher levels of loneliness12 and is largely deter-
mined by the loss of lean muscle and muscle strength21. 
The participants in our study presented superior scores 
of strength to those reported for similar older popu-

lations17. Other elements of PF that are potentially 
related to loneliness are agility and dynamic balance. 
Agility and dynamic balance are related to greater au-
tonomy and better interaction with the environment, 
which may be important for the maintenance of cog-
nitive function and for the maintenance and creation 
of social relationships22, which in turn impact on levels 
of loneliness. However, our study did not reveal differ-
ences between these components of PF between par-
ticipants with different levels of loneliness.   

The amplitude of the movement of the articula-
tions of the upper limb is imperative for the capacity 
to perform activities of daily living23. Furthermore, a 
reduction in flexibility of the lower limb has been as-
sociated with a risk of wounds, cramps and alterations 
to gait24. However, our study did not find differences in 
the levels of flexibility of the upper and lower members 
between the Affinities group and the Social Isolation 
group. Finally, aerobic resistance is the most frequently 
studied component of PF across all age groups. Aero-
bic resistance is inversely related to the capacity of old-
er adults to perform activities of daily living25 and may 
impact levels of loneliness.  Nevertheless, the plausi-
bility of a relationship between this PF variable and 
levels of loneliness, as suggested in other studies, was 
not found in this study. 

We observe that people classified as Social Isola-
tion present a lesser volume of moderate to vigorous 
PA than the people in the Affinities category, although 
this result lost its robustness after the introduction of 
the sex variable. In our study, although the distribution 
of men and women in the groups Social Isolation and 
Affinities is no different, we understand that adjusting 
for sex was necessary, as women comprise 68% of the 
sample, which may result in bias and lead to biased in-
terpretations. Additionally, the size of the sample did 
not allow for running separate statistic procedures for 
men and women, which means that the results must 
be carefully interpreted. In sum, the removal of the sex 
variable in the comparison between the Loneliness and 
the Affinity groups demonstrated that moderate to 
vigorous PA does not differ between the two groups. 
However, some studies have suggested that female par-
ticipants may practice more moderate to vigorous PA 
(particularly in formal physical exercise programmes) as 
there are additional benefits in terms of social support 
from these programmes, which tend to attenuate the 
perception of loneliness5. Kobayashi & Steptoe26 report 
that adults (aged 50 and over) with higher indicators 
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of loneliness, when compared to their peers with lower 
indicators, presented a lesser probablity of performing 
moderate to vigorous PA. Curiously, and aligning with 
our results, in that particular study the association be-
tween loneliness and moderate to vigorous PA was bro-
ken after correction of confouding variables.

Older people spend a large part of their day sit-
ting down and tend not to achieve their recommended 
PA27. Thus, physical exercise programmes represent an 
opportunity to engage in PA, with positive outcomes 
for mental and physical health27. These programmes 
may simultaneously increase interactions and social 
support9, possibly reducing feelings of loneliness. Sten-
lund et al28, in a longitudinal study over 9 years with 
adults observed a correlation between health behaviors, 
including PA and the subjective sensation of well-be-
ing, including a low precession of loneliness29. 

The field of research regarding the detrimental ef-
fect of sedentary behavior on mental health is recent 
and to the best of our knowledge, the relationship be-
tween sedentariness and levels of loneliness has not 
been explored. Contrary to our initial expectations, we 
did not find greater levels of sedentary behavior among 
subjects with loneliness. However, it is possible to spec-
ulate that sedentary time in front of a television, tele-
phone or other device reduces the quantity and quality 
of social interactions, thus contributing to higher levels 
of loneliness6.  The methodology for the evaluation of 
sedentary time did not include the context or the ob-
jective of the sedentary time. In fact, sedentary activ-
ities are innumerous and can just as easily be positive 
from the perspective of loneliness (sitting in a café, on 
a bench conversing with friends, chatting on the phone 
or on a video call), as they can be negative (sitting in 
front of the television, with no significant interactions 
with others). The non-differentiation of the nature of 
sedentary time is a limitation of this study.  

	T﻿h e limitations of this study include the re-
duced number of participants, the transversal design 
with non-aleatoric participant selection, the subjective 
evaluation of PA and the data collection via telephone 
interview, which may create a bias towards social desir-
ability. For these reasons, the results must be carefully 
interpreted. The strong points of this study include the 
collection of objective data relating to PF while ad-
hering to the restrictions imposed by the Portuguese 
authorities in response to the new coronavirus SARS-
COV-2 pandemic (note that all recommendations and 
safety procedures in vigor were rigorously followed) 

and the recruitment of individuals from two groups en-
gaging in different social-cultural, recreative activities.

There is a strong tendency toward feelings of lone-
liness and a tendency for the category with Affinities 
to present higher levels of moderate to vigorous PA 
than the category Social Isolation, however this result 
requires confirmation through studies with larger sam-
ples. If confirmed, these results would demonstrate that 
PA programmes may be important for mental health. 
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