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Abstract: Governments worldwide have imposed harsh restrictions for decreasing the Covid-19
pandemic and maintaining public health. Yet such limitations have impacted people’s physical
activity. This study examined relationships between changes in physical activity and resilience,
emotions, and depression during two lockdowns in Israel. An online survey was completed twice
by 135 participants during two consecutive lockdowns. The results indicate that resilience and
positive emotions were higher, and negative emotions and depression were lower during the second
lockdown compared to the first one—even though people spent less time performing physical activity
in the later lockdown. Moreover, negative emotions significantly decreased among people who
reported increased physical activity during the second lockdown [M = 2.2 (SD = 0.9) compared to
M =1.9 (SD = 0.8) on a scale of 1-5] and increased among those who reported a reduction in activity
[M =1.8 (SD = 0.7) compared to M = 2.2 (SD = 0.7)]. It could therefore be concluded that while
the Israeli population’s resilience is higher compared to other populations (who do not regularly
deal with crisis situations), their increased physical activity was associated with better resilience
and emotions and lower depression scores. Since lockdowns are an extreme yet often repeated
phenomenon, it is important to understand the psychological implications of engaging in physical
activity.
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1. Introduction

In March 2020, COVID-19 was declared a global pandemic by the World Health Orga-
nization (WHO) (https:/ /www.who.int/docs/default-source/coronaviruse/transcripts/
who-audio-emergencies-coronavirus-press-conference-full-and-final-11mar2020.pdf, ac-
cessed on 9 December 2021). With governments around the globe placing unprecedented
restrictions on people’s daily lives, people’s physical habits were also affected—during
the pandemic in general and lockdown in particular [1]. For example, in a survey among
255 UK students, their physical activity (PA) had decreased from 223 to 173 min per week
since the pandemic outbreak, with an even more pronounced reduction during lockdowns,
when PA participation was hindered due to restrictions [2].

Several reasons have been noted for decreased PA during the pandemic, including
personal barriers, lack of motivation, and lack of appropriate facilities, equipment, and
space [3]. In a systematic review of 64 studies with a total of 86,981 participants [4], PA
changes were reported, most presenting an increase in sedentary behaviors and a decrease
in PA levels. Moreover, in a survey completed by 35 research organizations in Europe,
North Africa, the Americas, and Western Asia, home confinement due to Covid-19 was
found to be associated with reduced PA intensity (i.e., overall PA, walking, moderate, and
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vigorous PA), and with an increase in sitting time from five to eight hours per day [5].
However, the American College of Sports Medicine (ACSM) recommends that adults
engage in moderate-intensity cardiorespiratory exercises for at least 150 min per week, and
that vigorous-intensity cardiorespiratory exercise training should be performed at least 75
min per week [6].

The beneficial effects of PA on both physical outcomes [7] and psychological ones [8]
have been demonstrated extensively. For example, a meta-analysis of randomized con-
trolled trials and prospective observational studies [9] demonstrated that higher levels
of habitual PA are associated with a 31% risk reduction in community-acquired infec-
tious diseases (1 = 557,487), and with a 37% risk reduction in infectious disease mortality
(n = 422,813). Antibody concentration after vaccination was also higher when an adjunct
PA program was in place 6 studies (n = 497).

Correlations between PA and psychological distress has also examined during the
COVID-19 pandemic. In a study of 1332 adults in Portugal (aged 18-55), those who re-
ported participating in more PA than usual during lockdown presented lower levels of
anxiety. Moreover, participants who performed moderate and high PA exhibited lower lev-
els of anxiety and related characteristics compared to participants with low PA [10]. Similar
results were observed in a survey with 2140 participants in Brazil [11]. A drastic reduction
in mental well-being has been reported following the Covid-19 Pandemic, as seen in a sur-
vey of 14,975 individuals from 14 countries. High PA levels pre-restrictions and decreased
vigorous PA during restrictions were found to be associated with decreased mental and
physical well-being [12]. On the other hand, increased moderate PA (~10min/day) during
leisure time, from week two to week four of lockdown, was associated with improved
physical and mental health [13]. Similar results were reported by [14].

Several studies that compared health behaviors between lockdowns found that such
behaviors had worsen during the second lockdown compared to the first one, and that
people were more concerned about their family members contracting the Coronavirus in
the later Covid-19 wave. For example, in Austria, higher consumption levels of alcoholic
beverages were reported during the second lockdown [15], and higher levels of anxiety and
depressive symptoms were reported in the second wave by French university students [16].
In a large-scale study (1 = 2013) conducted in Italy, poor sleep and severe depression
during the second wave were reported [17], and in another Italian survey, increased
daytime dysfunctions due to sleep disruptions and later sleeping times were seen during
the second lockdown compared to the first one [18].

As such, it could be summarized that COVID-19 is associated with higher distress
and lower well-being, which may not be surprising as the pandemic has reduced people’s
PA, which is associated with worsening mental health. However, despite concerns regard-
ing the effects of several repeated lockdowns [19] as examined in the studies described
above, to the best of our knowledge, associations between changes in PA during repeated
lockdowns and mental well-being have not yet been investigated in Israel. Moreover, as
evidence-based data may not always reflect that of other countries [20], this study exam-
ined the relationships between the PA behaviors and mental wellbeing in Israel during two
consecutive lockdowns.

More specifically, these two consecutive lockdowns were examined from several
angles: (1) describing participants’ PA habits during the two lockdowns; (2) comparing
their PA levels with published recommendations; (3) examining changes to PA behavior in
the two lockdowns (4) assessing changes in resilience, emotions, and depression between
the two lockdowns; and (5) comparing resilience, emotions, and depression according to
the presented PA changes.

2. Methods
2.1. Study Design and Participants

In this study, the analysis is based on a nonprobability snowball sampling strategy, in
line with reports of a higher response rate reported using online snowball surveys com-
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pared to other strategies [21]. The study was conducted during the first and second lock-
downs enforced by the Israeli government: 14 March-April 2020 (first wave) (https://www.
gov.il/en/departments/news/11032020_21, https:/ /www.gov.il/en/departments/news/
15032020_01_01, accessed on 9 December 2021); 25 September—17 October (second wave)
(https:/ /www.gov.il/en/departments/news/24092020_01, accessed on 9 December 2021).
The questionnaire was distributed via social media, and to prevent a biased sample, re-
spondents were asked to share the questionnaire with their contacts and ask them to do
the same.

Our inclusion criteria referred to participants aged 18 and above, from anywhere in
Israel. In order to examine the research objectives, although 1855 participants complete our
survey during the first wave, only those who also did so during the second survey were
included in the final study. G-Power analysis 3.14 [22] for analysis of variance (ANOVA)
with repeated measures (RP), within-between interaction and a small effect size f2(v) = 0.04,
« =0.05, and power (1 — B) = 0.85, resulted in a sample size of n = 72, with a critical F = 3.12.
In total, 135 Israeli participants from were eligible for inclusion, after completing the survey
in both the first and second lockdowns. The sample included 42 men (31%) and 93 women
(69%). The participants had an average age of 48.9 years (SD = 14.5), average body mass
index (BMI) of 25.1 Kg/m? (SD = 4.3).

2.2. The Assessment

The questionnaire consisted of six sections that were translated from English into
Hebrew and then back-translated by three professional translators, in line with recommen-
dations of other cross-cultural researchers [23]: (1) Demographic questionnaire; (2) The
International Physical Activity Questionnaire (IPAQ); (3) Positive and Negative Affect
Schedule (PANAS); (4) The Connor-Davidson Resilience Scale (CD-RISC); (5) Question-
naire for measuring depressive moods; and (6) Weight change, based on BMI.

A demographic questionnaire was used to receive background data regarding the
participants.

A short version of the IPAQ [24] was implemented to assess the participants’ PA during
the previous week, including the frequency, duration, and intensity of their different PAs.

A confirmatory factor analysis was conducted to reconfirm the behavior factors for
the entire current cohort. The Kaiser-Guttman rule (eigenvalue > 1) and the scree plot were
used to define the number of factors. Two factors were created for the resilience scale, one
for the depression scale, and two for the PANAS scale with eigenvalues values > 1 [14].

Using the PANAS, participants were asked to rate their emotions during the past
month on a scale of 1 (hardly or not at all) to 5 (to a great extent). This section included
10 questions about positive feelings (e.g., feeling strong or inspired), and 10 questions
regarding negative feelings (e.g., feeling worried or guilty). Cronbach alphas for the
original scale were 0.89 for a positive effect and 0.92 for a negative effect, showing high
reliability [25]. The Hebrew version of this scale ranged from alphas 0.80 to 0.91 [26].

Using the CD-RISC by [27], participants were asked to rate 25 items on a scale of 0 (no
resilience at all) to 4 (great resilience). The original validation of internal consistency was
0.89; Reliability assessed through the test-retest method exhibited high levels of agreement
with an intraclass correlation coefficient of 0.87. Two factors created by factor analysis
were used in the current study: (1) Positive acceptance of change, and (2) Personal ability,
self-competence, and self-control

In this section of the questionnaire, the participants were asked to rate six questions
relating to depressive moods [28] on a 4-point scale. Internal consistency for this section
was 0.86.

Finally, the participants were asked to provide data relating to their BMI.

All participants signed an informed consent form and did not receive any monetary
compensation for their participation. The study was approved by the Ethics Committee at
the authors” academic college, Approval #250.
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After calculating the participants’ daily PA in minutes multiplied by the number of
days each week, the results were divided into three categories: light, medium, and intense
weekly PA. The medium and intense categories were summed together, with each minute
of intense PA being calculated as two minutes of moderate activity.

2.3. Statistical Analysis

The participants were divided into three groups based on the amount of their moderate
to vigorous (MVPA) PA during the given periods: (a) completely inactive; (b) less than the
recommended quantity of PA; and (c) as recommended (or more) by the American College
of Sports Medicine [6]. x? test was used to compare between the waves.

Next, we divided the participants into three groups according to their PA behavior
patterns: (a) decreased PA; (b) no change; and (c) increased PA—during the second wave
compared to the first one.

Each dependent variable was examined for normality assumption via skewness
(5K < [2.0]) and kurtosis (K < 7.00) procedures. Skewness values ranged between —0.69 to
1.01 Kurtosis values ranged between —0.42 to 1.00., therefore a normal distribution was
assumed for dependent variables. ANOVA with repeated measures (Bonferroni correc-
tion) was then used to compare the emotions between the three groups. A mixed RM
ANOVA (two test dates X three activity groups) analysis was used to test changes in the
emotion-related variables. Tukey’s post-hoc multiple comparison tests were performed
when the F-test was significant (p < 0.05). Significant differences are presented as Cohen’s
standardized values. Cohen’s d < 0.30 is considered a low effect, 0.30-0.70 a moderate
effect, and >0.70 a strong effect.

Data were analyzed using the SPSS version 26, by IBM Corp., Redmont, VA, USA.

3. Results

The descriptive data for demographic, resilience, emotions, and depression scores
are summarized in Table 1. Participants were middle age on average, they had a normal
average BMI and most of them were women. All scores for positive resilience and emotions
were higher in the second wave that in the first one. Moreover, the mean depression
factor was significantly lower during the second wave. The mean negative emotions factor,
however, did not differ between waves.

Table 1. Demographic and resilience, emotions, and depression during waves 1 and 2.

1st Wave 2nd Wave

Variable Factors p
Mean (SD) or N(%)
Age (years) 48.9 (14.5)
BMI (Kg/m?) 25.1 (4.3)
Men (%) 42 (31)
Positive
acceptance of 0.31(0.7) 3.4 (0.6) <0.01
Resilience change
Personal ability,
self-competence, 3.1(0.5) 3.3(0.7) <0.01
and self-control
Emotions Positive 3.0 (0.8) 3.5(0.8) <0.01
(PANAS) Negative 1.9 (0.8) 21(0.8) 0.42
Depression 2.0 (0.6) 1.8 (0.6) 0.02

The participants were divided into three categories according to the WHO’s recom-
mendation (2020) (https:/ /www.who.int/news-room/fact-sheets/detail / physical-activity,
accessed on 9 December 2021) for performing 150 min of aerobic PA per week: did not do
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any PA (or less than 15 min per week), did less than the recommendation, and did at least
150 min aerobic PA per week. PA according to WHO recommendations in the first and
second waves are presented in Table 2.

Table 2. PA * Quantities Compared to WHO Recommendations. * PA—Physical activity.

s 2nd Wave 1st Wave .
Significance [ (%)] [ (%)] PA Quantity
Not at all (17.8) 24 (23.0) 31 2 oy
Less than recommended (22.2) 30 (26.7) 36 X)) ==
In line with or higher than recommendations (60.0) 81 (50.4) 68 p=028

Our findings show that in both lockdowns, the majority of participants performed
PA as recommended by the both the WHO and ACSM [6], with no significant difference
between the two waves. PA differences between the second and the first waves were
distributed normally, with the average difference in the number of minutes being M =
—74.8 (SD = 5.3). In other words, decreased PA time was seen during in the second
wave. Average differences were calculated for the three ACSM recommendation categories.
Almost equal distribution was observed in three categories of PA difference between waves:
43 (31.9%) of participants increased their PA in the second wave, 49 (36.3%) didn’t change
their PA in the second wave, and 43 (36.3%) did less PA in the second wave. Resilience,
emotions, and depression scores in waves 1 and 2, according to the three PA difference
categories and the interaction between group and time, are summarized in Table 3 and
presented as a box plot in Figure 1. Significant differences are presented as Cohen’s
standardized values. Cohen’s d < 0.30 is considered low effect, 0.30-0.70 moderate effect,
and >0.70 a strong effect.

Table 3. Resilience, Emotions, and Depression according to PA during 2nd Lockdown.

Category I Category II Category IIT r p be- P
Increased PA No Change in PA Decreased PA Time X tween between
Mean (SD) Mean (SD) Mean (SD) Group Times Groups
Variable 1st 2nd 4 d 1st 2nd 4 d 1st 2nd 4 d
. Positive acceptance of 3.0(07) 33(0.6) <0.01 049 31(07) 33(05) 0.01 038 32(07) 3.4(0.6) 0.08 025 00.74 <0.01 043
Resilience change
Personal ability,
self-competence, and 0.30(0.7) 0.33(0.5) <0.01 0.54 3.1(0.6) 3.3(0.5) 0.09 0.29 3.2(0.6) 3.4(0.5) 0.14 0.21 0.33 <0.01 0.39
self-control
Emotions Positive 3.0(0.7) 3.3(0.6) 0.06 0.62 3.1(0.7) 3.3(0.6) 0.01 0.51 3.2(0.7) 3.4 (0.6) 0.08 0.52 0.67 <0.01 0.98
(PANAS) Negative 022 (0.9) 1.9 (0.8) 022 0.17 1.9(07) 1.9 (0.8) 076 0.05 1.8(0.7) 22(0.7) <0.01 052 <0.01 0.42 047
0.18 (0.6) 022 021 2.1(0.7) 1.8(0.6) 0.001 0.39 1.9 (0.6) 1.9(0.7) 0.97 0.01 0.68 0.03 0.18

Depression

1.9 (0.6)

The mean resilience factors of positive acceptance of change and personal ability were
higher in all categories of PA during the second wave, with no differences between groups
and no interaction between time and category. For Positive acceptance of change, F(2 121) =
0.30, p = 0.74, n* = < 0.01, and for Personal ability, F(5 121) = 1.21, p = 0.33, % = 0.02.

Moreover, positive emotions were higher in all three PA categories during the second
wave, with no significant difference between groups and no interaction between time and
category, F(»118) = 0.023, p = 0.98, 172 < 0.01. Negative emotions were lower among those
who increased PA during the second wave compared to the first wave, and significantly
higher among those who decreased their PA Fy 115 = 4.856, p = 0.009, 7> = 0.03. Therefore,
a significant interaction was observed between groups and time, as presented in Figure 2.
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Figure 1. Box plot of emotion-related variables for the three PA groups in Waves 1 and 2.
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Figure 2. Mean negative emotions in waves 1 and 2.

The depression score was different between the two waves; it was significantly lower
in the second wave only among those who had no change in PA. However, this group had
the highest depression level in wave 1. There was a significant difference between times
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with no change and lower depression scores in all groups in the second wave. There was
no interaction, and also no significant difference between the three groups, F( 121) = 1.73,
p = 0.18, % = 0.03. Changes are presented in Figure 3.

Mean
levels
2.2
2.1

2

1.9 — —

1.8 —
1.7

1.6
1st Lockdown 2nd Lockdown
il | 255 PA L Same 182  ssl==More PA 1

Emotions and resilience
Figure 3. Mean depression levels in waves 1 and 2.

4. Discussion

The purpose of this study was to examine PA engagement during the first and second
COVID-19 lockdowns in Israel and assess the relationships between changes in PA behavior
and resilience and emotional factors—based on the input provided by participants who
completed the questionnaire twice.

The results show that resilience and positive feelings were higher in the second wave
compared to the first one, while depression scores were lower, regardless of the participants’
PA level. These results differ from findings from other countries such as Spain and Germany.
In a Spanish study, researchers assessed the change in mental health four times over a
continuous strict fifty-day period of confinement and found that depressive symptoms
increased between the four assessed time points (Odds ratio = 2.93, 95% confidence interval
= 1.97, 4.38). Moreover, increased MVPA levels were also associated with decreased
depressive symptoms [29]. While their study used the same questionnaire as in the
current study [29] assessed changes in PA during one single home confinement, whereas
the current study compared two consecutive yet discrete lockdowns. In a study from
Germany, the psychological burden and levels of depression increased in the second phase
of restrictions [30].

There may be several explanations for such differences. First, Israel placed differ-
ent restrictions on the first two lockdowns in the country: While the first lockdown in
Israel was very limiting in terms of outdoor activity (similar to countries such as France,
Italy, New Zealand, India, and China), the second lockdown was less strict (similar to
Belgium) Our ongoing list of how countries are reopening, and which ones remain under
lockdown. https://www.businessinsider.nl/countries-on-lockdown-coronavirus-italy-
2020-3?international=true&r=US, accessed on 9 December 2021). Second, it is also possible
that the results reflect different psychologically habituation in different countries. As
such, these differences may emphasize the unique nature of Israel—a country that has
continuously experienced emergency situations over the years, due to social, political, and
historical circumstances [31]. As such, it is possible that the population’s resilience is higher
in Israel compared to other populations that have not had to regularly cope with crises. For
example, during the Gulf War in 1991, Israel as a society was reported to have coped well
with the stress [32]. Later, [33] reported that the psychological impact of terrorist threats
over a 19-month period in Israel was moderate.

We did not find any studies on COVID-19 from additional countries that are frequently
subjected to emergency situations. This hypothesis should therefore be examined in
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additional countries that are in a constant state of instability (such as wars, floods, and
earthquakes). Another possibility is that Israel has the necessary resources for coping
with such crises, as over the years, the government has built a robust, relatively efficient
public health care system, with an extensive array of high-quality medical services and
technologies that are readily available and are often even free of charge, based on the
National Health Insurance legislation that was introduced in 1994 [34]. Moreover, the
deployment of the COVID-19 vaccine in Israel was rapid and successful, due to the well-
organized national efforts of all health sectors in the country, the existing infrastructure,
and the allocation of resources [35].

More than half the participants engaged in PA in both waves, (as per the WHO
recommendations)—a high rate that could be explained by the study sampling that was
conducted by the researchers who are lecturers at a sports college. Moreover, no differences
were seen in the participants’ PA levels between the two waves. The same levels of PA
engagement have been reported by other researchers, such as [36], who found that of
a sample of 317 Italian adults, 60.9%were highly active during lockdown. In a study
by [37] that included 217 participants, being sufficiently active was reported to be higher
prior to the pandemic (68.2% of the participants) compared to 60.6% during COVID-19.
Finally, the 135 participants who completed our questionnaire in both waves may have
been more physically active than average, rendering the sample as unrepresentative of the
Israeli population.

The associations between PA changes and resilience, emotions, and depression ac-
cording to PA changes are in line with the theoretical background for some but not all of
the examined parameters. Negative emotions were lower among those who increased PA
during the second wave compared to the first wave, and significantly higher among those
who decreased their PA. Depression scores were highest in the first wave for those who
presented no change in PA, but were significantly lowered in the second wave, resulting in
lower depression score for all PA groups during the second wave, and with no difference
between them.

The current study had several limitations. First, a snowball sampling method, con-
ducted by researchers from a sports college, had low external validity and generalizability
is not possible. Second, our study examined PA and emotions during the two initial lock-
downs, which occurred within a relatively short period of time of each other. A longer
timeframe may have presented greater changes in PA and emotions. Finally, our hypothesis
that the results in Israel will be different from those seen in other countries needs further
investigation. However, this article is unique as it compares between two lockdowns,
rather than between lockdown and non-lockdown circumstances. Moreover, our findings
indicate clear trends with practical implications, the study seems to have overcome these
possible limitations.

5. Conclusions

Negative emotions and depression factors were lower during the second wave com-
pared to the first. Moreover, in the second wave, all participants expressed higher positive
emotions and resilience factors, and lower negative emotions and depression levels. Re-
gardless, the benefits of PA during an ongoing crisis are clear. As such, stakeholders and
decision makers—in the public health domain and in the education system—should enable
and encourage the population to engage in regular PA, both at home and in the public
domain.
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