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Differences in self-control, self-efficacy and depressive symptoms between
active and inactive middle-aged and older adults after 1 year of COVID

restrictions

Nicola Camp, Ana Catarina Fernandes Ramos, Kirsty Hunter, Ruth Boat and Daniele Magistro

SHAPE Research Group, School of Science and Technology, Nottingham Trent University, Nottingham, UK

ABSTRACT

Objectives: The psychological impact of the prolonged lockdown measures in the UK as a response
to the COVID-19 pandemic is unclear. Our aim was to determine if there are significant differences in
self-control, self-efficacy, depressive symptoms and leisure motivation between UK older adults with
differing levels of physical activity, and which of these variables can be used to predict activity level
after 1year of lockdown restrictions,

Methods: 521 adults aged 50-92years completed an online survey consisting of several validated
measures relating to physical activity, self-control, self-efficacy, depressive symptoms, and leisure
motivation. Participant’s responses were grouped into active (=150minutes activity per week) and
inactive (<150minutes activity per week). Data was analysed using ANOVA, Pearson’s Correlation and
Multiple Regression (forward stepwise).

Results: We found significant differences in self-efficacy, self-control, and depressive symptoms
between physically active vs inactive subjects. High levels of self-control and self-efficacy were asso-
ciated with higher levels of activity and fewer depressive symptoms. Self-control, amotivation, depres-
sive symptoms and self-efficacy were predictors of physical activity level.

Conclusion: Psychological variables including self-control, self-efficacy, depressive symptoms and
amotivation can be used to predict physical activity levels in UK middle-aged and older adults
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following 1year of Covid restrictions.

Introduction

One year after COVID-19 was announced as a global pandemic,
the global death toll was around 2.6 million with reported cases
of COVID-19 around 120 million. In the United Kingdom alone,
125,000 people had died and around 4.2 million cases had
been reported as of the 16" March 2021, around the time that
this research was conducted (Johns Hopkins Coronavirus
Resource Center, 2021). As the disease mainly spreads through
close contact, the UK government introduced several national
lockdowns, which were in place for a total of 7 months over the
course of a year (The Institute for Government, 2021). These lock-
downs involved social distancing and isolation policies, as well
as the closure of most commercial establishments including
gyms and leisure centres.

These measures, although essential to control the spread
of the disease, have been shown to have deleterious psycho-
logical effects (Brooks et al., 2020). Globally, mental wellbeing
has decreased over the course of the pandemic (Carriedo et al.,
2020; Cheval et al., 2021; Meyer et al., 2020; Sepulveda-Loyola
et al., 2020; Stockwell et al., 2021). It is well known that social
isolation, or the physical separation from others (Cacioppo &
Patrick, 2008), can induce many negative emotions and
decrease cognitive abilities (Pancani et al., 2021). Alongside
this, it has also been suggested that long periods of isolation
can cause people to enter a state of ‘psychological resignation’
(Williams, 2009), resulting in increased feelings of depression
and helplessness. Encouraging online social interactions can

help to reduce the effects of social isolation (Gabbiadini et al.,
2020) through fostering sociability and human connection
when physical, face-to-face connection is impeded (Waytz &
Gray, 2018).

The lockdown restrictions have been especially difficult for
older adults who may be less adaptable to some of the tech-
nology which have allowed people to remain in contact with
family and friends. Krendl and Perry (2021) found that among
US older adults, there was an increased reporting of depression
and loneliness, which was associated with how close they felt
they were to their social network. Essentially, those who were
able to maintain a close relationship with their social network
experienced slightly less depression than those without the
close social relationships, leading to an increase in loneliness
in those without (Krendl & Perry, 2021).

As a result of lockdown closures of gyms and leisure centres,
there has been a general reduction in physical activity in sev-
eral countries. For example, Maugeri et al. (2020) observed a
reduction in physical activity (PA) and energy expenditure
across age groups in ltaly, and Cheval et al. (2021) showed a
reduction in vigorous activity in younger adults from France
and Switzerland. In the UK, within the first months of the pan-
demic (until May 2020), older adults reported similar PA levels
to pre-pandemic but an increase in self-reported sedentary
behaviour (Richardson et al.,, 2021). Sedentary behaviour (SB)
is any waking behaviour characterized by an energy expendi-
ture <1.5 metabolic equivalents (METs) while in a sitting,
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reclining or lying posture (Tremblay et al.,, 2017). It has been
shown that older adults are typically more sedentary than other
groups in society, even without pandemic restrictions, with
many sitting for an average of nine waking hours per day
(Harvey et al., 2014).

Two of the key determinants of older adult physical activity
engagement are self-control and self-efficacy (Lee et al., 2020;
Maher & Dunton, 2020; Sansano-Nadal et al., 2019). Self-efficacy
refers to the individuals’ belief that they can perform a given
activity or behaviour (Bandura, 1977). Self-control relates to an
individual’s willingness, or not, to engage with a certain activity
based on their individual goals (Maher & Dunton, 2020).
Although subtly different, these two concepts are closely related
in that to perform any kind of PA, an individual must have the
belief that they can perform the movement and the willingness
or desire to engage in it. When considering PA interventions for
older populations, focusing on self-efficacy and self-control are
two of the most common strategies employed (Sansano-Nadal
etal., 2019). Within the older population, people often have less
rigid schedules due to retirement or switching to working part-
time and therefore may have more opportunity to engage in
PA (Maher & Dunton, 2020). However, they are also more likely
to experience functional limitations, and be influenced by age-
ing stereotypes relating to increased SB; these may lead to
reduced self-efficacy in relation to PA tasks and therefore a
reluctance to engage with PA (Greenwood-Hickman et al., 2015;
Sparling et al., 2015).

Due to the ongoing lockdown measures in the UK, many
people are adopting a more sedentary lifestyle (Stockwell et al.,
2021), which may in part relate to the reduced access to social
relations which has been suggested as a key component in
older adult PA engagement (Lee et al.,, 2020). Motivation to
engage in exercise comes from either an internal or external
sources (Galli et al., 2018). In older adults, much of the motiva-
tion comes externally from peer or other social interactions (Lee
etal.,, 2020), therefore a reduction in social interactions leads to
a decrease in motivation and an increase in SB. This increase in
SB has also been linked to higher rates of self-reported fatigue
(Maher & Dunton, 2020).This feeling of fatigue leads to impeded
decision making and a preference for easier, or more gratifying
decisions such as sitting and relaxing rather than engaging with
PA (Maher & Dunton, 2020), which in turn leads to a greater
sedentary lifestyle.

This constant cycle of having a sedentary lifestyle, which
leads to feeling fatigued, and therefore a reluctance to be active
may be having a negative influence on mental health, including
an increase in depressive symptoms (Wang et al., 2019; Zhai
etal, 2015). Older adults showed an increase in both sedentary
behaviour and depression within the first few weeks of the pan-
demic and initial lockdown (Maugeri et al., 2020; Richardson
et al,, 2021). Conversely, PA can confer protection against the
onset of anxiety (Schuch et al., 2019) and depression (Schuch
etal,, 2018), is strongly associated with self-efficacy (Netz et al.,
2005) and has been shown to positively associate with mood
(Chan et al,, 2019). Additionally, recent results indicate that
physical inactivity is associated with a higher risk of severe
COVID-19 outcomes. Physically inactive people had a greater
risk of hospitalization, admission to the ICU and death when
compared to physically active ones (Sallis et al., 2021).

To date, the literature published regarding the associations
between PA, SB and the mental well-being of adults during the
COVID-19 pandemic have focused on the beginning of the pan-
demic when all these forced changes were being made. The

relationship between depression, self-efficacy, self-control and
physical activity level after one year of lockdown restrictions
are still unknown. The aims of this study were to; (1) determine
if there are significant differences in self-control, self-efficacy,
depressive symptoms and leisure motivation between UK older
adults with differing levels of physical activity after 1year of
lockdown restrictions and (2) to determine which of these vari-
ables predict physical activity levels

Methods
Sample and recruitment

A sample of older adults (aged 50+) was recruited via email from
local charity groups (e.g. AgeUK, U3A), as well as through social
media platforms including Facebook and Twitter. To recruit a
sample as large and diverse as possible, the only exclusion cri-
teria stated was age. Ethical approval was granted by
Nottingham Trent University, School of Science and Technology,
Non-Invasive Human Ethics Committee, Case number:
19/20-08V.

Procedure

An online survey was published between January 2021 and
March 2021, with the link distributed via email and sharing on
social media. These dates coincided with the third national lock-
down mandated by the UK government. Following the closure
of the survey, responses were checked for eligibility (ensure
participants were aged 50+), and any that did not meet the
criteria were removed. Participants were then categorised as
either’physically active’or‘inactive’based on their reported level
of physical activity. To be considered ‘physically active’ partici-
pants had to report at least 150 min of moderate to vigorous
physical activity per week (as stated in the WHO, 2020 guidelines
on physical activity; Bull et al., 2020). The participants that
reported less than 150 min of physical activity per week were
considered inactive’ Data then underwent a series of statistical
analyses to assess the differences between the two groups.

Data collection instruments

Jisc online surveys (www.onlinesurveys.ac.uk) was used to cre-
ate an online survey which included several validated measures
related to physical and mental wellbeing, self-control, self-effi-
cacy and physical activity/sedentary behaviour:

a. Socio-demographic data (e.g. gender, age, ethnicity, liv-
ing arrangements) and health history questionnaire (Do
you suffer from any diagnosed long-term health condi-
tion (s)? E.g. depression, anxiety, asthma, joint problems,
cancer, diabetes, intestinal problem, cardiac illness.),

b. Physical activity was assessed using a single question’how
many hours have you spent exercising in the last week?’
This type of question has been shown to be a valid mea-
sure for baseline physical activity (Milton et al., 2013)

c. Self-control was assessed using the Brief Self Control Scale
(Tangney et al., 2004). Participants were asked to rate how
much they related to 13 statements, such as’l am good at
resisting temptation; using a 5-point scale ranging from 1
(not atall) to 5 (very much). This scale results in an overall
composite score of between 13 and 65, where 13 indi-
cates low self-control and 65 indicates high self-control.


http://www.onlinesurveys.ac.uk

d. Self-efficacy was assessed using the General Self-Efficacy
Scale (GSE) (Schwarzer & Jerusalem, 1995). Participants
were asked to rate how much each of the 10 included
items related to them, such as ‘Il can always manage to
solve difficult problems if | try hard enough, from 1 (not
atall true) to 4 (exactly true). This scale results in an overall
composite score of between 10 and 40, where 10 indi-
cates low self-efficacy and 40 indicates high self-efficacy.

e. Depressive symptoms were assessed using the CES-D Scale
(Orme et al., 1986). Participants were given 20 statements
relating to how they may feel or behave, such as‘l was
bothered by things that usually don't bother me’ and
were asked to state how often they have felt or behaved
that way in the last week, from rarely (less than 1 day) to
most or all of the time (5-7 days). This scale results in an
overall score of between 0 and 60, where 0 indicates low
depressive symptomology and 60 indicate high depres-
sive symptomology.

f. Motivation to engage in leisure activities was assessed
using the Leisure Motivation Scale (LMS-28) (Pelletier
et al., 1991). Participants were asked to state their most
common leisure activity, and then rate each of the 28
items on a scale of 1 (does not correspond at all) to 7
(corresponds exactly) in relation to why they engage in
their leisure activity, for example ‘Because | experience a
lot of pleasure and satisfaction in learning new things!
For the purpose of this study, the different types of intrin-
sic motivation were grouped, as well as the types of
extrinsic motivation. Therefore, intrinsic and extrinsic
motivation were each scored on a scale of 12 (low) to 84
(high). Amotivation was scored on a scale ranging from
4 (low) to 28 (high).

Statistical analysis

As a preliminary analytical step, data were examined for accu-
racy of data entry and missing values. Little’s test was used to
determine whether data were missing completely at random
(MCAR) throughout the dataset rather than revealing a system-
atic pattern. Little’s test was applied to the entire data set of
activity level, self-control, self-efficacy, depressive symptoms
and motivation and no differences were identified (y*=23,77,
df = 12.0, P = .86), indicating that these data were MCAR and
supporting expectation maximization (EM) imputation. If the
percentage of missing data over the four data points were less
than 3%, an EM algorithm was used to handle missing values
(Nelwamondo et al., 2007).

Following this, a staged analysis process was used. Firstly,
analysis of variance (ANOVA) was used to determine whether
self-efficacy, self-control, depressive symptoms, and motivation
to engage in leisure activities were significantly different
between active and inactive adults. Age, gender and presence/
absence of chronic disease (e.g. diabetes, obesity, heart diseases
and arthritis) were used as covariates. Pearson’s Correlation was
then used to evaluate the strength of the relationships between
activity level, self-efficacy, self-control, depressive symptoms,
and motivation to engage in leisure activities. Finally, multiple
linear regression analysis (forward stepwise selection) was per-
formed to investigate significant predictors of physical activity
hours performed. The independent variables relevant to the
model were selected from the univariate analysis based on a
threshold p-value of 0.05. All data were analysed using the SPSS
computer package (SPSS V. 20.0; Chicago, IL), with statistical
significance defined as p <0.05.
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Results

Overall, 521 participants completed this questionnaire (male =
161, female = 360, mean age = 67.21, SD = 8.86), who were
divided into groups based on number of reported weekly activ-
ity hours completed. The low activity group consisted of 240
participants (male = 61, female = 179, mean weekly hours =
26.99, SD = 5.93). The high activity group consisted of 281 par-
ticipants (male = 100, female = 181, mean weekly hours =35.33,
SD = 7.40).

ANOVA results

A series of univariate ANOVA were conducted to check for dif-
ferences between active and non-active participants whilst
controlling for age, gender and presence of chronic disease.
There was a significant difference between active and non-ac-
tive participants in all variables, except extrinsic leisure motiva-
tion (Table 1).

None of the variables showed a significant interaction with
age or the presence/absence of chronic disease, with self -effi-
cacy and leisure motivation also showing no significant inter-
actions with gender. However, there was a significant difference
in self-control when acknowledging the interaction between
activity level and gender [F(1)=6.720, n?>=0.013 P<0.01], with
active males reporting the highest self-control (M=36.96, SD =
8.03), followed by active females (M=34.43, SD = 6.90), inactive
females (M=27.13, SD = 6.05) and inactive males reporting the
lowest self-control (M=26.57, SD = 5.59).

There was also a significant difference in depressive symp-
toms when acknowledging the interaction between activity level
and gender [F(1)=9.02, n?=0.017 P<0.01], with inactive females
reporting the most depressive symptoms (M=40.64, SD =7.45),
followed by inactive males (M=37.90, SD = 8.18), active males
(M=35.21,SD=7.11) and then active females reporting the few-
est depressive symptoms (M=33.60, SD = 6.09).

Pearson correlation results

Altogether, the results show that higher activity levels are
positively correlated with self-control, self-efficacy, total
motivation, intrinsic and extrinsic motivation, whereas it is
negatively correlated with depression and amotivation
(Table 2).

Multiple regression analysis (forward stepwise) results

Based on the univariate analyses, self-control, self-efficacy,
depressive symptoms, total motivation, intrinsic motivation and
amotivation were the selected variables for the multivariate
model (Table 3). Self-control, amotivation, depressive symp-
toms and self-efficacy were retained as significant predictors of
physical activity level (p <0.001). This model could explain 55.5%
of the variance in physical activity level (adjusted R? = 0.555).

Discussion

Previous studies reported that lockdown restrictions led to an
increased incidence of low physical activity and depressive
symptoms in UK adults aged over 50 years, however these find-
ings focused on the initial months of the pandemic (Richardson
etal., 2021). The aims of this study were to; (1) determine if there
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Table 1. Summary of univariate ANOVA results.

Std.
Variable Mean deviation F Sig
Self-control
Active 3533 741 196.61 .00***
Inactive 26.99 593
General self-efficacy
Active 33.15 3.98 287.91 .00%***
Inactive 25.33 6.42
Depressive symptoms
Active 34.17 6.51 85.95 .00***
Inactive 39.94 7.72
Leisure motivation:
Total motivation
Active 112.34 29.49 11.46 .00***
Inactive 102.87 34.38
Intrinsic motivation
Active 56.56 14.70 108.63 .00%***
Inactive 41.96 17.26
Extrinsic motivation
Active 50.13 14.95 3.89 .05
Inactive 47.36 17.07
Amotivation
Active 5.66 3.52 526.07 .00%**
Inactive 13.55 432

*p <.05, ** p <.01, *** p <..000.

are significant differences in self-control, self-efficacy, depres-
sive symptoms, and leisure motivation between UK older adults
with differing levels of physical activity after 1 year of lockdown
restrictions and (2) to determine which of these variables pre-
dict physical activity levels

Several studies have shown that reduced physical activity
during the COVID-19 pandemic is associated with poorer men-
tal health in adults (Cheval et al,, 2021) including worse depres-
sive symptoms (Meyer et al., 2020; Schuch et al., 2020; Stanton
et al,, 2020). This is especially true for older adults, who have
reported higher levels of sedentary behaviour (Richardson et al.,
2021) and depressive symptoms (Krendl & Perry, 2021) since the

Table 2. Summary of Pearson correlation results.

pandemic began. Our findings add to these existing findings
of the interaction between depressive symptoms and physical
activity by demonstrating a negative correlation between
depressive symptoms and physical activity hours, and that
depressive symptoms were significantly higher in the inactive
group. However, the factors which can influence this relation-
ship have been largely ignored. Self-efficacy, self-control and
leisure motivation are all known to influence physical activity
engagement (Maher & Dunton, 2020; Maher et al., 2016), and
are likely to have been impacted during the pandemic through
significant restrictions in access to facilities and individual’s
choice to participate in usual activities.

Self-control and self-efficacy were both significantly higher
in the active group, were positively correlated with time spent
in physical activity and were predictors of physical activity level.
This is expected, as engagement with physical activity is depen-
dent on the willingness to participate (self-control) and belief
that one can be successful (self-efficacy) (Maher & Dunton,
2020). Although we did not determine pre-covid physical activ-
ity levels, it is possible that those who reported that they are
currently physically active have higher levels of self-control and
self-efficacy and have therefore been able to overcome the
barriers presented by covid restrictions (e.g. the closure of
gyms) and maintain some level of physical activity. Cheval et al.
(2021) reported that although vigorous activity reduced, mod-
erate PA and walking time increased, demonstrating the will-
ingness of people to adjust their habits. This is further
supported by Maugeri et al. (2020) who reported that 33.0%
of inactive individuals became more active while 40.3% of
active individuals became more active during the COVID-19
pandemic.

Total leisure motivation was positively correlated with num-
ber of exercise hours and was significantly higher in the active
group. Interestingly, intrinsic motivation was significantly

Depressive Total Intrinsic Extrinsic
Activity level Self-control Self-efficacy symptoms motivation motivation motivation Amotivation
Activity level 1 - - - - - - -
Self-control 64%** 1 - - - - - -
General self-efficacy 56*** 52wR* 1 - - - - -
Depressive symptoms —43*** —.29%** —.36*** 1 - - - -
Total motivation 16%** —17%** —27%** —13%* 1 - - -
Intrinsic motivation 37 30%%* A27%* —.23%%* 95%** 1 - -
Extrinsic motivation 2% 3xx* 24%x* -.10* 99*** 93*** 1 -
Amotivation —54%x* —.33%x* —AQxxx 26%** —-.06 —.33%x* —-.10* 1
*p <05, p <01, p <.000.
Table 3. Summary of multivariate analysis (forward stepwise) of predictors for physical activity level.
Unstandardized coefficients Standardized coefficients
Model B Std. Error Beta t Sig. Adjusted R?
1 (Constant) —7.568 .681 -11.121 .000 410
Self-Control 399 021 641 19.034 .000
2 (Constant) —-2.576 816 -3.157 .002 498
Self-control 31 021 .500 14.515 .000
Amotivation =273 .028 -330 —9.581 .000
3 (Constant) 2.661 1.142 2330 .020 533
Self-control .288 .021 462 13.717 .000
Amotivation -.230 .028 -.278 —-8.124 .000
Depressive symptoms -.132 .021 —.204 —6.326 .000
4 (Constant) -1.179 1.377 —-.856 392 .552
Self-control 249 .022 401 11.306 .000
Amotivation —-.184 .029 —-.222 —-6.258 .000
Depressive symptoms -114 .021 =177 —5.495 .000
Self-efficacy 136 .028 .180 4.781 .000

*p < 05,%* p <.01, ** p < 000.



greater in the active group, whereas extrinsic motivation
appeared to have no significance in relation to exercise hours.
This suggests that, when forced to exercise alone because of
restrictions, those who rely more on other people, or external
rewards, have been the most negatively influenced. This may
have been a greater issue for older adults, as external support
of family and friends is known to influence older adults’ partic-
ipation in physical activity (Orsega-Smith et al., 2007). However,
none of these aspects of motivation were considered predictors
of physical activity within our analysis, whereas amotivation
was. It is known that motivation typically comes from auton-
omy, or having choice, and being supported by significant oth-
ers (Galli et al., 2018). During the lockdown restrictions, both
were significantly reduced, which may have led to increased
feelings of amotivation and therefore may explain why amoti-
vation can predict physical activity level while the others cannot.

When considering the second aim of this study, our analysis
demonstrated that self-control, amotivation, depressive symp-
toms and self-efficacy were all predictors of physical activity
hours during the pandemic restrictions. This suggests that those
with better self-control and self-efficacy and reduced depressive
symptoms and amotivation may be more likely to engage with
physical activity. This is also supported by other studies that
found that better mental health was associated with being
physically active in adults (Schuch et al., 2020) and older adults
(Carriedo et al., 2020). This may be important to note as the
restrictions begin to ease, any depressive symptoms or feelings
of amotivation may be more prominent due to the lockdown
measures and may therefore have to be mitigated to encourage
a return to physical activity.

Strengths and limitations

To our knowledge, this is the first paper looking at measures of
physical activity after 1year of covid restrictions, as well as how
differences in self-control and self-efficacy may relate to these.
However, there are several limitations.

Firstly, the assessment of weekly PA was self-reported, and
can be subject to bias. Within our sample, there were more par-
ticipants in the high activity group (N=281) compared to the
low activity group (N=240). Secondly, the fact that online ques-
tionnaires were used may have led to a biased population due
to the participants needing to be technology literate. The digital
divide which currently exists within the older population may
have led to a significant portion of the population being
excluded. Thirdly, although using a single question to determine
physical activity has proved to be valid, the question we used
had been slightly reworded and therefore is not an internally
valid measure. Alongside this, we used general questionnaires
such as the GES, rather than more specific measures such as the
Self-Efficacy for Exercise Scale (SEE) as we were interested in
self-efficacy during daily life, rather than specifically in relation
to exercise. Due to the cross-sectional design of this study, it is
not possible to establish a cause-effect relationship between
the amount of physical activity and mental health outcomes or
vice-versa. Future studies should employ a longitudinal design
to investigate which variables influence which, as well as spe-
cifically focus on hours spent at different levels of physical activ-
ity, e.g. moderate and vigorous activity as separate groups.
None of our participants reached the threshold to be consid-
ered ‘vigorously’active, which could be an interesting addition
to future work.
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Conclusions

In conclusion, data from the present study shows that, in this
sample of UK adults aged between 50 to 92 years old, there are
significant differences in self-control, self-efficacy, leisure moti-
vation and depressive symptoms between physically active vs
inactive subjects. Furthermore, self-control, amotivation,
depressive symptoms and self-efficacy are significant predictors
of physical activity level in middle aged and older UK adults
following 1year of COVID-19 restrictions.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

There was no specific funding for this project to declare.
The data that support the findings of this study are available
from the corresponding author, NC, upon reasonable request.

References

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral
change. Psychological Review, 84(2), 191-215. https://doi.org/10.1037/
0033-295X.84.2.191

Brooks, S. K., Webster, R. K., Smith, L. E., Woodland, L., Wessely, S., Greenberg,
N., & Rubin, G. J. (2020). The psychological impact of quarantine and
how to reduce it: Rapid review of the evidence. The Lancet, 395(10227),
912-920. https://doi.org/10.1016/S0140-6736(20)30460-8

Bull, F. C., Al-Ansari, S. S., Biddle, S., Borodulin, K., Buman, M. P, Cardon, G.,
Carty, C,, Chaput, J.-P, Chastin, S., Chou, R., Dempsey, P. C,, DiPietro, L.,
Ekelund, U,, Firth, J., Friedenreich, C. M., Garcia, L., Gichu, M., Jago, R.,
Katzmarzyk, P. T, ... Willumsen, J. F. (2020). World Health Organization
2020 guidelines on physical activity and sedentary behaviour. British
Journal of Sports Medicine, 54(24), 1451-1462. https://doi.org/10.1136/
bjsports-2020-102955

Cacioppo, J. T., & Patrick, W. (2008). Loneliness: Human nature and the need
for social connection. WW Norton & Company.

Carriedo, A., Cecchini, J. A., Fernandez-Rio, J., & Méndez-Giménez, A. (2020).
COVID-19, psychological well-being and physical activity levels in older
adults during the nationwide lockdown in Spain. The American Journal of
Geriatric Psychiatry: official Journal of the American Association for Geriatric
Psychiatry, 28(11), 1146-1155. https://doi.org/10.1016/j.jagp.2020.08.007

Chan, J. S.Y,, Liu, G, Liang, D., Deng, K., Wu, J., & Yan, J. H. (2019). Special Issue -
Therapeutic benefits of physical activity for mood: A systematic review on the
effects of exercise intensity, duration, and modality. The Journal of Psychology,
153(1), 102-125. https://doi.org/10.1080/00223980.2018.1470487

Cheval, B, Sivaramakrishnan, H., Maltagliati, S., Fessler, L., Forestier, C., Sarrazin,
P, Orsholits, D., Chalabaev, A., Sander, D., Ntoumanis, N., & Boisgontier, M.
P.(2021). Relationships between changes in self-reported physical activity,
sedentary behaviour and health during the coronavirus (COVID-19) pan-
demicin France and Switzerland. Journal of Sports Sciences, 39(6), 699-696.
https://doi.org/10.1080/02640414.2020.1841396

Gabbiadini, A., Baldissarri, C., Durante, F.,, Valtorta, R. R, De Rosa, M., &
Gallucci, M. (2020). Together apart: The mitigating role of digital com-
munication technologies on negative affect during the COVID-19 out-
break in ltaly. Frontiers in Psychology, 11, 554678. https://doi.
0rg/10.3389/fpsyg.2020.554678

Galli, F,, Chirico, A., Mallia, L., Girelli, L., De Laurentiis, M., Lucidi, F., Giordano,
A., & Botti, G. (2018). Active lifestyles in older adults: An integrated pre-
dictive model of physical activity and exercise. Oncotarget, 9(39),
25402-25413. https://doi.org/10.18632/oncotarget.25352

Greenwood-Hickman, M. A,, Rosenberg, D. E., Phelan, E. A., & Fitzpatrick, A.
L. (2015). Peer reviewed: Participation in older adult physical activity
programs and risk for falls requiring medical care, Washington State,
2005-2011. Preventing Chronic Disease, 12. https://doi.org/10.5888/
pcd12.140574


https://doi.org/10.1037/
https://doi.org/10.1037/
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1016/j.jagp.2020.08.007
https://doi.org/10.1080/00223980.2018.1470487
https://doi.org/10.1080/02640414.2020.1841396
https://doi.org/10.3389/fpsyg.2020.554678
https://doi.org/10.3389/fpsyg.2020.554678
https://doi.org/10.18632/oncotarget.25352
https://doi.org/10.5888/pcd12.140574
https://doi.org/10.5888/pcd12.140574

6 (&) N.CAMPETAL.

Harvey, J. A, Chastin, S. F,, & Skelton, D. (2014). How sedentary are older
people. A Systematic Review of the 10.

Johns Hopkins Coronavirus Resource Center. (2021, March 15). Johns Hopkins
Coronavirus Resource Center. https://coronavirus.jhu.edu/map.html

Krendl, A. C., & Perry, B. L. (2021). The impact of sheltering in place during
the COVID-19 pandemic on older adults’ social and mental well-being.
The Journals of Gerontology: Series B, 76(2), e53-e58. https://doi.
org/10.1093/geronb/gbaal10

Lee, S., Lee, C, & An, J. (2020). Psycho-social correlates of leisure-time phys-
ical activity (LTPA) among older adults: A multivariate analysis. European
Review of Aging and Physical Activity, 17(1), 1-7. https://doi.org/10.1186/
s11556-020-00238-6

Mabher, J. P, & Dunton, G. F. (2020). Within-day time-varying associations
between motivation and movement-related behaviors in older adults.
Psychology of Sport and Exercise, 47, 101522. https://doi.org/10.1016/j.
psychsport.2019.04.012

Mabher, J. P, Dzubur, E., Huh, J,, Intille, S. S., & Dunton, G. F. (2016). Within-
day time-varying associations between behavioral cognitions and
physical activity in adults. Journal of Sport & Exercise Psychology, 38 (4),
423-434. https://doi.org/10.1123/jsep.2016-0058

Mabher, J. P, Dzubur, E., Huh, J,, Intille, S. S., & Dunton, G. F. (2016). Within-
day time-varying associations between behavioral cognitions and
physical activity in adults. Journal of Sport & Exercise Psychology, 38 (4),
423-434. https://doi.org/10.1123/jsep.2016-0058

Maugeri, G., Castrogiovanni, P, Battaglia, G., Pippi, R., D’Agata, V., Palma, A.,
Di Rosa, M., & Musumeci, G. (2020). The impact of physical activity on
psychological health during Covid-19 pandemic in Italy. Heliyon, 6(6),
€04315. https://doi.org/10.1016/j.heliyon.2020.e04315

Meyer, J., McDowell, C., Lansing, J., Brower, C., Smith, L., Tully, M., &
Herring, M. (2020). Changes in physical activity and sedentary be-
havior in response to COVID-19 and their associations with mental
health in 3052US adults. International Journal of Environmental
Research and Public Health, 17(18), 6469. https://doi.org/10.3390/
ijjerph17186469

Milton, K., Clemes, S., & Bull, F. (2013). Can a single question provide an
accurate measure of physical activity? British Journal of Sports Medicine,
47(1), 44-48.

Nelwamondo, F. V., Mohamed, S., & Marwala, T. (2007). Missing data: A
comparison of neural network and expectation maximization tech-
niques. Current Science, 93(11), 1514-1521.

Netz, Y., Wu, M.-J., Becker, B. J., & Tenenbaum, G. (2005). Physical activity
and psychological well-being in advanced age: A meta-analysis of in-
tervention studies. Psychology and Aging, 20(2), 272-284. https://doi.
org/10.1037/0882-7974.20.2.272

Orme, J. G, Reis, J., & Herz, E. J. (1986). Factorial and discriminant validity of
the Center for Epidemiological Studies Depression (CES-D) scale. Journal
of Clinical Psychology, 42(1), 28-33. https://doi.org/10.1002/1097-
4679(198601)42:1<28::AID-JCLP2270420104>3.0.CO;2-T

Orsega-Smith, E. M., Payne, L. L, Mowen, A. J,, Ho, C. H., & Godbey, G. C.
(2007).The role of social support and self-efficacy in shaping the leisure
time physical activity of older adults. Journal of Leisure Research, 39(4),
705-727. https://doi.org/10.1080/00222216.2007.11950129

Pancani, L., Marinucci, M., Aureli, N., &Riva, P. (2021). Forced social isolation and
mental health: A study on 1,006 Italians under COVID-19 lockdown.
Frontiersin Psychology, 12,1540. https://doi.org/10.3389/fpsyg.2021.663799

Pelletier, L. G., Vallerand, R. J.,, Briere, N. M. &Blais, (1991). Construction et
validation de I'Echelle de motivation vis-a-vis les Loisirs (EML).
Communication présentée au congrés annuel de la SQRP, Ottawa, ON,
28 octobre 1989. Résumé des Communications, p.146.

Richardson, D. L., Duncan, M. J,, Clarke, N. D., Myers, T. D, & Tallis, J. (2021).
The influence of COVID-19 measures in the United Kingdom on physi-
cal activity levels, perceived physical function and mood in older adults:
A survey-based observational study. Journal of Sports Sciences, 39(8),
887-813. https://doi.org/10.1080/02640414.2020.1850984

Sallis, R., Young, D. R, Tartof, S. Y., Sallis, J. F, Sall, J., Li, Q.,, Smith, G. N., &
Cohen, D. A. (2021). Physical inactivity is associated with a higher risk
for severe COVID-19 outcomes: A study in 48 440 adult patients. British
Journal of Sports Medicine, 55(19), 1099-1105. https://doi.org/10.1136/
bjsports-2021-104080

Sansano-Nadal, O., Giné-Garriga, M., Brach, J. S., Wert, D. M., Jerez-Roig, J.,
Guerra-Balic, M., ... Roqué, M. (2019). Exercise-based interventions to en-
hance long-term sustainability of physical activity in older adults: A sys-

tematic review and meta-analysis of randomized clinical trials. International
Journal of Environmental Research and Public Health, 16(14), 2527.

Schuch, F. B, Bulzing, R. A., Meyer, J., Vancampfort, D,, Firth, J., Stubbs, B.,
Grabovac, I., Willeit, P, Tavares, V. D. O., Calegaro, V. C., Deenik, J., Lopez-
Sanchez, G. F, Veronese, N., Caperchione, C. M., Sadarangani, K. P,
Abufaraj, M., Tully, M. A., & Smith, L. (2020). Associations of moderate to
vigorous physical activity and sedentary behavior with depressive and
anxiety symptoms in self-isolating people during the COVID-19 pan-
demic: A cross-sectional survey in Brazil. Psychiatry Research, 292,
113339. https://doi.org/10.1016/j.psychres.2020.113339

Schuch, F. B, Stubbs, B., Meyer, J., Heissel, A., Zech, P, Vancampfort, D.,
Rosenbaum, S., Deenik, J., Firth, J., Ward, P. B., Carvalho, A. F,, & Hiles, S.
A. (2019). Physical activity protects from incident anxiety: A meta-anal-
ysis of prospective cohort studies. Depress Anxiety, 36(9), 846-858.
https://doi.org/10.1002/da.22915

Schuch, F. B, Vancampfort, D., Firth, J., Rosenbaum, S., Ward, P. B., Silva, E.S.,
Hallgren, M., Ponce De Leon, A., Dunn, A. L., Deslandes, A. C., Fleck, M. P,
Carvalho, A. F, & Stubbs, B. (2018). Physical activity and incident depres-
sion: A meta-analysis of prospective cohort studies. The American
Journal of Psychiatry, 175(7), 631-648. https://doi.org/10.1176/appi.
ajp.2018.17111194

Schwarzer, R., & Jerusalem, M. (1995). Generalized self-efficacy scale. In J.
Weinman, S. Wright, & M. Johnston, Measures in health psychology: A
user’s portfolio. Causal and control beliefs (pp. 35-37). NFER-NELSON.

Sepulveda-Loyola, W., Rodriguez-Sanchez, I., Pérez-Rodriguez, P, Ganz, F.,
Torralba, R., Oliveira, D.V., & Rodriguez-Maias, L. (2020). Impact of social
isolation due to COVID-19 on health in older people: Mental and physi-
cal effects and recommendations. The Journal of Nutrition, Health &
Aging, 24(9), 938-947. https://doi.org/10.1007/s12603-020-1500-7

Sparling, P. B, Howard, B. J, Dunstan, D. W, & Owen, N. (2015).
Recommendations for J.P. Maher and G.F. Dunton Psychology of Sport
& Exercise 47 (2020) 101522 9 physical activity in older adults. BMJ,
350(6), h100-h100. https://doi.org/10.1136/bmj.h100

Stanton, R, To, Q. G,, Khalesi, S., Williams, S. L., Alley, S. J.,, Thwaite, T. L.,
Fenning, A.S., & Vandelanotte, C. (2020). Depression, anxiety and stress
during COVID-19: Associations with changes in physical activity, sleep,
tobacco and alcohol use in Australian Adults. International Journal of
Environmental Research and Public Health, 17(11), 4065. https://doi.
org/10.3390/ijerph17114065

Stockwell, S., Trott, M., Tully, M., Shin, J., Barnett, Y., Butler, L., McDermott, D.,
Schuch, F, & Smith, L. (2021). Changes in physical activity and seden-
tary behaviours from before to during the COVID-19 pandemic lock-
down: A systematic review. BMJ Open Sport & Exercise Medicine, 7(1),
€000960. https://doi.org/10.1136/bmjsem-2020-000960

Tangney, J. P, Baumeister, R. F,, & Boone, A. L. (2004). High self-control pre-
dicts good adjustment, less pathology, better grades, and interperson-
al success. Journal of Personality, 72(2), 271-324.

The Institute for Government. (2021). The Institute for Government.
https://www.instituteforgovernment.org.uk/

Tremblay, M. S., Aubert, S., Barnes, J. D,, Saunders, T. J,, Carson, V., Latimer-
Cheung, A. E., Chastin, S. F. M., Altenburg, T. M., & Chinapaw, M. J. M.
(2017). Sedentary behavior research network (SBRN) - Terminology
consensus project process and outcome. International Journal of
Behavioral Nutrition and Physical Activity, 14(1), 75. https://doi.
org/10.1186/512966-017-0525-8

Wang, X, Li, Y., & Fan, H. (2019). The associations between screen time-
based sedentary behavior and depression: A systematic review and
meta-analysis. BMC Public Health, 19(1), 1524. https://doi.org/10.1186/
$12889-019-7904-9

Waytz, A., & Gray, K. (2018). Does online technology make us more or less
sociable? a preliminary review and call for research. Perspectives on
Psychological Science: a Journal of the Association for Psychological
Science, 13(4), 473-491. https://doi.org/10.1177/1745691617746509

WHO. (2020). Prevalence of insufficient physical activity among adults aged
18+ years (age-standardized estimate) (%). World Health Organization.
https://www.who.int/data/maternal-newborn-child-adolescent/monitor

Williams, K. D. (2009). Ostracism: A temporal need-threat model. In: M. P.
Zanna (Ed.), Advances in experimental social psychology (Vol. 41, 275-
314). Elsevier Academic Press.

Zhai, L., Zhang, Y., & Zhang, D. (2015). Sedentary behaviour and the risk of
depression: A meta-analysis. British Journal of Sports Medicine, 49(11),
705-709. https://doi.org/10.1136/bjsports-2014-093613


https://coronavirus.jhu.edu/map.html
https://doi.org/10.1093/geronb/gbaa110
https://doi.org/10.1093/geronb/gbaa110
https://doi.org/10.1186/s11556-020-00238-6
https://doi.org/10.1186/s11556-020-00238-6
https://doi.org/10.1016/j.psychsport.2019.04.012
https://doi.org/10.1016/j.psychsport.2019.04.012
https://doi.org/10.1123/jsep.2016-0058
https://doi.org/10.1123/jsep.2016-0058
https://doi.org/10.1016/j.heliyon.2020.e04315
https://doi.org/10.3390/ijerph17186469
https://doi.org/10.3390/ijerph17186469
https://doi.org/10.1037/0882-7974.20.2.272
https://doi.org/10.1037/0882-7974.20.2.272
https://doi.org/10.1002/1097-4679(198601)42:1<28::AID-JCLP2270420104>
https://doi.org/10.1002/1097-4679(198601)42:1<28::AID-JCLP2270420104>
https://doi.org/10.1080/00222216.2007.11950129
https://doi.org/10.3389/fpsyg.﻿2021.663799
https://doi.org/10.1080/02640414.2020.1850984
https://doi.org/10.1136/bjsports-2021-104080
https://doi.org/10.1136/bjsports-2021-104080
https://doi.org/10.1016/j.psychres.2020.113339
https://doi.org/10.1002/da.22915
https://doi.org/10.1176/appi.ajp.2018.17111194
https://doi.org/10.1176/appi.ajp.2018.17111194
https://doi.org/10.1007/s12603-020-1500-7
https://doi.org/10.1136/bmj.h100
https://doi.org/10.3390/ijerph17114065
https://doi.org/10.3390/ijerph17114065
https://doi.org/10.1136/bmjsem-2020-000960
https://www.instituteforgovernment.org.uk/
https://doi.org/10.1186/s12966-017-0525-8
https://doi.org/10.1186/s12966-017-0525-8
https://doi.org/10.1186/s12889-019-7904-9
https://doi.org/10.1186/s12889-019-7904-9
https://doi.org/10.1177/1745691617746509
https://www.who.int/data/maternal-newborn-child-adolescent/monitor
https://doi.org/10.1136/bjsports-2014-093613

	Differences in self-control, self-efficacy and depressive symptoms between active and inactive middle-aged and older adults after 1 year of COVID restrictions
	ABSTRACT
	Introduction
	Methods
	Sample and recruitment

	Results
	ANOVA results
	Pearson correlation results
	Multiple regression analysis (forward stepwise) results

	Discussion
	Strengths and limitations
	Conclusions
	Disclosure statement
	Funding
	References



