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Aims: Our study aimed to develop a two-factor self-administered orthogonal

questionnaire to assess the experience of perceived physical inactivity, to test its

psychometric properties, to confirm its relationships with fear of COVID-19, and finally,

with perceived stress during the pandemic.

Methods: A total of 481 Tunisian subjects collected in several cities, aged from 16 to

67 years with a mean age = 32.48 ± 9.46, and of both sexes participate in our study

with (male: 51.8%) and (female: 48.2%), divided according to the level of study into three

categories. All subjects voluntarily answered the PIPES questionnaire, the IPAQ scale,

the COVID-19 fear scale and the PSS-10 test.

Results: The results of the exploratory and confirmatory factor analysis supported

the robustness of the tool measure. In addition, examination of configurational, metric,

scalar, and strict invariance supported the equivalence of the structure by gender

and educational level. Concurrent validity was established by the positive association

of a negative perception of physical inactivity with scores measured by the IPAQ

scale and a negative association with scores of COVID-19 fear and perceived stress.

Whereas, a positive perception of physical inactivity from the COVID-19 scale was

negatively associated with the IPAQ and positively associated with fear of COVID-19

and perceived stress.

Conclusion: The PIPES-10 scale can be used to measure the perception of physical

inactivity in different situations.
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INTRODUCTION

The benefits of physical activity and exercise on physical and
mental health, as well as the negative impacts of physical
inactivity, have been well documented in the scientific literature
for both adults and children (1–4). For physical health, many
researchers have highlighted the role of physical inactivity in
the prevalence of various pathologies. Several longitudinal and
cross-sectional studies for different age groups and in both sexes
report evidence of the benefits of exercise on the prevention
and treatment of several diseases related to the cardiovascular
systems (5–9), respiratory (10, 11), immune (12), diabetes (13,
14), neurogenic diseases (15, 16), cancer (17), obesity (18), and
many other diseases.

Similarly, in human psychology, numerous studies have
confirmed strong associations between physical inactivity and
various negative behaviors and psychological parameters such
as stress, depression and anxiety (19–22). Moreover, in
contemporary sociology, a plethora of work has established links
and explanatory models for the benefits of physical activity with
several social factors (23–25).

As a result, findings have been reported by physicians,
biologists, psychologists, and sociologists on the need to promote
exercise and regular physical activity. Many researchers cite
sedentary behavior and physical inactivity as a major risk factor
that increases lethality rates in contemporary societies.

Despite all of these substantial changes, lifestyles across
countries vary and physical inactivity in many countries is
likely to persist to become an international pandemic in 2012.
Globally, physical inactivity is presented as the greatest public
health problem of the twentyfirst century (26) and the fourth
leading cause of death (27), its economic consequences are also
severe (27). Physical inactivity is currently considered a pandemic
that has become a major concern for several international
organizations, such as the World Health Organization (WHO)
and the Centers for Disease Control and Prevention (CDC).
Sustained physical inactivity and sedentary behavior are generally
associated with poor physical and mental health and increased
risk of mortality (6, 7, 28–30).

Physical inactivity across multiple populations and countries
is increasingly worsening, particularly during the COVID-19
pandemic, which was a particular global experience characterized
by specific measures that imposed containment, restrictions on
travel between countries, and even habitual travel within cities
of the same country (31, 32). Indeed, during the COVID-19
pandemic, several studies have reported a significant increase in
physical inactivity would be evident due to the requirements of
self-isolation and quarantine in addition to the curfews. In other
words, in several countries, the rapid growth of the COVID-19
pandemic has forced governments to put in place a curfew (33),
stoppages, or restrictions on movement.

Abbreviations: CF-19, COVID 19 Fear; IPAQ, International Physical Activity
Questionnaire; IPAQ-C, International Physical Activity Questionnaire (short, last
7 days); PSS10, Perceived Stress Scale 10 items; MET, Metabolic Equivalent Tasks;
PIPE S, Physical Inactivity Perceived Experience Scale; PIPES1, Physical Inactivity
Perceived Experience Scale (Factor1); PIPES2, Physical Inactivity Perceived
Experience Scale (Factor1).

These government decisions were accompanied by a decrease
in physical loads at work, the cessation of schooling, the
suspension of all sports activities and competitions, in addition
to the closure of several places of physical activities such as sports
centers, sports halls, amusement parks, municipal stadiums and
private fields (31).

Under these specific conditions often accompanied by fear
of COVID-19, stress, anxiety, and depression (34–37), physical
inactivity could significantly increase mortality rates in several
populations (38–40) and particularly in patients and vulnerable
groups such as obese, diabetic, hypertensive, and cancer patients.
In this regard, Stanton et al. (41) reported during the pandemic
an increase in physical inactivity associated with increased
depression, anxiety, and stress.

This increase in inactivity can be dramatic in many
populations and deserves a measurement tool specific to this
environment. Indeed, several physical activitymeasurement tools
have been developed over time to target the perception of
physical activity (42). As an example, Fox and Corbin (43)
developed the physical self-perception profile based on self-
esteem theories. In another work, Kerner and Kalinski (44)
developed a measure for young people through attitudes, beliefs,
perception of control, and intention to engage in leisure-
time physical activity. And Salvador et al. (45) study who
develops the “Perception of the environment and leisure-
time physical activity in the elderly”. However, these scales
were not general (for example, focused on specific physical
activities such as leisure activities), never considered physical
inactivity, and were mostly developed for specific populations.
To the best of our knowledge, there is no measurement
scale which attempted to measure the perception of the
experience of physical inactivity in relation to a pandemic
environment and adjacent specific measures. It is therefore
very important to construct a standard tool that can assess
this, especially in a phase of awareness of the importance of
having a healthy body with strict measures such as movement
restriction and containment. The objective of this paper is to
develop a self-administered questionnaire that measures the
perception of the experience of physical inactivity, to test
its psychometric properties and to confirm the relationships
between the perception of the experience of physical inactivity
with the fear of COVID-19, and the perceived stress during
the pandemic.

MATERIALS AND METHODS

Instruments
The questionnaire items were developed based on an in-depth
analysis of specific literature and expert feedback. Before making
decisions about scale development, we considered several models
and theories in the context of physical exercise, such as the
behavioral epidemiological framework advocated, which looks
at the link between behaviors and health and disease (46), the
theory of planned behavior which has been dominant for years
(47) and the Health Belief Model (48). After examining and
criticizing the first two theories [e.g., (49)], we are committed to
exploiting the latter model for those overarching considerations
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that could classify attitudes toward activity and physical inactivity
at my time.

Indeed, current research based on the Health Belief Model
considers that verbal responses regarding attitudes toward
physical activity must include expressions about the intention to
be physically active or not (50).

As a result, a self-reported measure of attitudes applied to
physical activity must include two constructs: one construct
centered on expressions that promote physical activity, while the
second construct is interested in evaluating a positive attitude
with regard to physical inactivity.

In the process, the theoretical design of the first concept
of perceived experience of physical inactivity (PIPES1) avoided
conceptualizing the construct from a perspective that considers
the specific effects of physical activity on physical health factors,
mental health or social interactions. This allows for a general
conceptualization that can encompass all the factors mentioned
without detailing the perceived benefits that are detailed in the
non-verbal model of attitudes.

For the second concept, which is also the negative perception
of physical inactivity, a general construct was established. This
construct was generally related to barriers to practice without
detailing the reasons for physical activity inability, such as time
required, lack of adequate infrastructure, lack of safety, physical
disability. This choice made it possible to measure the concept
in a global way. As a result, the cognitive and affective response
categories of the Health Belief Model (50, 51). Non-response to
long-form questionnaires in the health context [see: (52–54)], the
cost and time of administration [for example, (55)], led us to
limit ourselves to a reduced number of items.An initial 12-item
instrument was generated to measure the two constructs with 6
items for each. Next, the tool was subjected to a review by two
experts in physical activity behavior and two university professors
specializing in Arabic and English. The thorough review by the
panel of experts recommended the elimination of two items
that could present ambiguities in the responses (their link with
the time factor). The two items “I consider that doing physical
activity is a waste of time” and “I consider that the moment of
doing physical activity is essential” were eliminated.

The final version led to the generation of 10 items that were
retained to measure two orthogonal constructs.

The two factors Positive and Negative perceptions of physical
inactivity were then measured with five-items for each of them.
A five-point Lickert scale was favored for collecting responses as
follows: strongly disagree (1 point), disagree (2 points), neutral (3
points) agree (4 points), totally agree (5 points).

Physical Activity Level
The level of physical activity was assessed by the official Arabic
abbreviated version of the IPAQ (56).

This measure of physical activity has established good
psychometric properties in several populations (57–59).

The seven-item IPAQ-C records self-reported physical activity
over the past seven days. Responses were converted into
minutes of metabolic equivalent tasks per week (MET-min/week)
according to the IPAQ scoring protocol: the total number
of minutes in the last seven days spent in vigorous activity,

moderate-intensity activity, and walking was multiplied by 8.0,
4.0, and 3.3, respectively, to create MET scores for each activity
level. MET scores in the three sub-components were added to
indicate overall physical activity. Levels of physical activity were
also categorized into three categories: small, moderate, and high,
according to the scoring system provided by the IPAQ. In this
research, we consider this classification of three categories to
make a judgment on practicing physical activity.

COVID-19 Fear Scale
An adapted Arabic version of the COVID-19 scale was applied
to illustrate the fear of COVID-19 (60). Reliability and validity
were inspected through 693 Saudi participants and confirmed
the unique construct of the tool. The internal Arabic consistency
was satisfactory (α = 0.88), with a healthy concomitant validity
indicated by significant and positive correlations with the HADS
anxiety scale (r = 0.66).

The initial scale was examined with 717 Iranian participants.
After evaluation, using both the classic test theory and the Rasch
model, the properties of the scale were satisfactory: internal
consistency (α = 0.82) and test-retest reliability (ICC = 0.72)
were acceptable.

Good psychometric properties similar to the original
instrument have been proven in a Turkish version, an Italian
adaptation, and a model built in Bangladesh.

The Turkish version reveals its robustness of measurement
and the one-dimensional nature of the tool in 1,304 participants,
aged 18 to 64, in 75 cities across confirmatory factor analysis, Item
Response Theory, convergent validity, and internal consistency
(Cronbach’s α, McDonald’s ω, Guttmann’s λ6, and composite
reliability). Likewise, Cronbach’s alpha of the Italian version
was 0.871 and displayed high-quality reliability. The results
of the confirmatory factor analysis of the Bangladeshi version
confirmed the unidimensional factor structure of the scale and
very good internal reliability.

Perceived Stress Scale
To assess perceived stress, the version of 10 items in Arabic
validated by Almadi et al. (61) was used. The instrument is
adapted from the initial scale of Cohen et al. (62), which is the
most widely used scale in the world to assess perceived stress
as two first-order components, assessed on a Lickert scale of
5 points.

The psychometric properties of the initial scale and the
different adaptations have confirmed their measurement
robustness in several studies for different populations (63–65).

Data Collection
Data were collected with a total of 481 subjects aged between
16 and 67 years old with a mean age (M = 32.48, SD = 9.46),
over a three month period (March, April, May 2020) in two ways:
(1) on work sites, shops, and administrations in several Tunisian
cities (n = 257, 53.4%) and (2) by a questionnaire sent by email
to several contacts (n= 224, 46.6%).

Study participants consist of males (n = 249, 51.8%) and
females (n = 232, 48.2%). The distribution of the study level was
(34.7%) subjects who had a basic study level (<10 years; n= 167),
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34.5% who had completed their secondary school studies (n =

166), and 30.8% who had a higher level (n= 148). No significant
difference in the χ2 test was demonstrated according to the three
variables: age (p = 0.44), method of administration (p = 0.13)
and level of study (p= 0.49).

Statistical Analysis
Preliminary data analysis was performed to examine the
quality of the data collected and to inspect if there are any
anomalies or missing boxes. Missing data were excluded from
the analysis. Subsequently, tests for univariate (Skewness and
Kurtosis) and multivariate normality by the Mardia coefficient,
were performed. Also, descriptive statistics for each variable
were done.

Exploratory factor analysis was performed by the Unweighted
Least Squares method with Direct-Oblimin rotation and
Kaiser Normalization.

The reliability of the instrument was examined simultaneously
by Cronbach’s α coefficient, McDonald’s ω coefficient, and the
composite reliability coefficient CR calculated from the Factor
Loading set and the error variances.

The questionnaire structure of the entire population was
carried out by confirmatory factor analysis (CFA). Several indices
of the CFA were retained to examine the model: (1) the χ2;
(2) χ2/DF, (3) the comparative fit index (CFI); (4) Tucker-
Lewis index (TLI); and (5) the Root Mean Square Error of
Approximation (RMSEA).

The recommendations of Hu and Bentler (66) suggested
values >0.95 for CFI and TLI and RMSEA values of<0.08 for
reasonable fits. The equivalence of the two-factor and 10-item
model across the three variables gender, study level, and the
method of administration was achieved through confirmatory
multi-group factor analysis for four models of invariance
tested successively.

The first invariance tested is the Configural Invariance. This
step is designed to test whether the indicators have the same free
and fixed load pattern across groups.

Once the Configural invariance is confirmed, the increasing
comparisons from one model to the next, by imposing a
more restrictive level of invariance between the samples of
nested model configuration, are tested according to a complexity
hierarchy with constraints.

The second step, called the metric invariance test, is to
ensure that the different groups answer the questions similarly
or equivalently. The technical examination of metric invariance
consists of showing that factor loadings are similar to the factors
of the measurement scale in the groups.If the metric invariance is
assured, the next step is to evaluate the scale invariance. Scalar
invariance means that the item interceptions are equivalent
between the groups, which means that the group differences in
the item mean should give differences in the means of the factors
constructed by these indicators. In other words, this implies that
subjects with the same value in a factor should have equal values
of the indicators.

The last step is to test the residual invariance or the similarity
of errors across groups. Residual invariance means that the sum
of the specific variance (variance of the item that is not shared

with the factor) and the measurement error variance is similar
for the different groups.

The Chi-square difference between models was performed
to test for invariance in structural equation models. Also, the
difference in CFI which must be<0.01 was retained as a criterion
to establish the factorial invariance.

Concurrent validity was tested by examining the association
between the two instrument factors and the three scales: the IPAQ
scale, the COVID-19 Fear scale, and the Perceived Stress Scale via
a Pearson correlation.

Statistical analyzes were performed using IBM SPSS Software
version 26.0 forWindows. While the examination of the different
factor structures was carried out by IBM SPSS Amos Software for
Windows version 23 (See Table 1) .

We retained the significance levels for a value of p < 0.05 for
all statistical analysis.

Ethics Statement
This work has received approval from the ethics committee
of the “Research Unit, Sportive Performance, and Physical
Rehabilitation, High Institute of Sports and Physical Education,
Kef, University of Jendouba, Jendouba, Tunisia” and received
ethical clearance from theUNESCOChair “Health Anthropology
Biosphere and Healing Systems,” “University of Genoa,
Genoa (Italy),” the “Higher Institute of Sport and Physical
Education of Kef, Kef (Tunisia),” and the “Higher Institute
of Sport and Physical Education of Sfax, Sfax (Tunisia).”
The proposal has been also approved by the “Jendouba
University” Ethics Committee and was undertaken following
the legal standards of the Helsinki declaration in 1964 and its
corresponding amendments.

RESULTS

The statistical analysis began by calculating descriptive statistics
(means and standard deviations) and inspecting the distributions
of the 10 items of the questionnaire. The normality of each
item was considered through the examination of Kurtosis
and Skewness.

The results of the exploratory factor analysis by the
Unweighted Least Squares method using a Direct-Oblimin
rotation with Kaiser Normalization resulted in the extraction of
two factors that explain 72.17% of the total variance.

The 10 items were subjected to exploratory factor analysis
using the Unweighted Least Squaresmethod. The adequacy of the
sampling is supported by the index KMO = 0.92 (Kaiser-Meyer-
Olkin which measures the quality of the sampling and the quality
of the correlation matrices by the significant Bartlett test (x2 =

607,132, p <0.001).

Internal Consistency
Instrument reliability was examined by both Cronbach’s α

coefficient, McDonald’s ω coefficient, and the composite
reliability coefficient CR calculated from a Factor Loading set
and the error variable (derived from the initial model output of
AMOS Software for the whole population).
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Table 2 denotes the reliability coefficients for the two
instrument factors.

To test the factorial invariance of the designed tool, several
successive models were tested. The specification of the links,
variances, and covariances of these models gradually becomes
more severe until the complete invariance of the model is
demonstrated (67, 68).

The results of the configuration invariance by gender
indicated that the model fit was adequate, χ2 (66) = 137.28; p
<0.001; CFI = 0.9842; TLI = 0.975; and RMSEA = 0.047. These
values demonstrate that women and men conceptualize the two
perception constructs of physical activity similarly (See Table 3).

For the metric invariance tests, a non-significant statistical
difference χ2 was demonstrated [1χ2 (8) = 9.10; p = 0.334]. As
a result, participants from different groups respond to items in
the same way, that is, the strengths of the relationships between
specific scale items and their constructed factors are the same
from group to group.

The scalar invariance provided a non-significant
statistical difference χ2 [1χ2 (12) = 9.37; p = 0.670].
As such, the results indicated that the equal interception
constraints kept the solution fit. Assuming the equivalence
of the item intersections, we were able to compare the

TABLE 1 | Mean (M), SD, confidence interval 95%, skewness (S), kurtosis (K), and

factor loadings (λ) by item.

Items Mean SD Skewness Kurtosis Lamda

Item1 2.88 1.36 0.09 −1.14 0.903

Item3 2.98 1.39 0.01 −1.26 0.829

Item5 3.02 1.39 −0.02 −1.24 0.797

Item7 2.99 1.41 0.03 −1.28 0.853

Item9 2.99 1.36 −0.02 −1.21 0.896

Item2 2.65 1.24 0.24 −0.97 0.831

Item4 2.63 1.25 0.28 −0.98 0.845

Item6 2.63 1.24 0.28 −0.89 0.847

Item8 2.60 1.28 0.37 −0.92 0.831

Item10 2.62 1.28 0.24 −1.01 0.842

latent means. This implies that the factor loads and
their means are equivalent to women and men (See
Table 3).

To test for strict factor invariance, equal constraints were
imposed on the factor loads, the intersections, residuals,
variances, and covariances. The results for Strict invariance
across the three variables, the gender, the level of study, and
the methods of administration showed non-significant 1df with
1CFI that are <0.01. This demonstrates the strict invariance of
the tool for the different groups.

For the strict factorial invariance, a statistical difference
χ2 [1χ2 (12) = 20.22; p = 0.063] and a 1CFI = −0.002
were highlighted. This result indicates that our model is
gender invariant (See Table 3).

The tests of configural invariance according to the study level
and the method of administration of the questionnaire proved
the robustness of the factorial structure through the two models
M5 and M9 respectively. Indeed, the results of the configural
invariance for the M5 model presented a value of X² (99) =

174.89, CFI= 0.981, TLI= 0.973 and RMSEA= 0.040. While for
the M9 model, the value of X² (99)= 174.89, CFI= 0.983, TLI=
0.977 and RMSEA= 0.046, which shows good adjustment indices
(See Table 3).

The metric invariance for the level of education and
the method of administration of the questionnaire proved
through the comparisons M6-M5 and M10-M9 respectively. The
comparisons yielded 1X2

= 18.05 (1df = 20; p = 0.584) and
1CFI= 0.000 for the variance according to the level of education.
While for the method of administration of the questionnaire, the
comparisons generated 1X2

= 2.38 (1df = 8; p = 0.967) and
1CFI= 0.002 (See Table 3).

The scalar invariance for the level of education and the
method of administration of the questionnaire proved through
the comparisons M7-M6 and M11-M10 respectively. The
comparisons yielded 1X2

= 27.58 (1df = 20; p = 0.12) and
1CFI = −0.002 for the scalar variance according to the level
of education. While the comparison M11-M10 generated 1X2

=

6.38 (1df= 12; p= 0.90) and 1CFI= 0.001 (See Table 3).
Strict invariance across study level (M8-M7) and according

to the administration of the questionnaire method (M12-M11)

TABLE 2 | Reliabilities of the PIPES-10.

English items Factors McDonald’s

ω

Cronbach’s

α

Composite

reliability

1. The lack of physical and sports activities is understandable to me. PIPES1 0.933 0.933 0.887

2. Reducing or discontinuing my physical and athletic activity is worrying to me.

3. Not being physically active or exercising is something I do not easily accept.

4. The lack of physical and sports activities has several negative repercussions.

5. I consider the decision not to engage in physical and sports activities to be completely unsatisfactory.

6. I canceled many of my physical moves and activities with complete conviction 0.906 0.905 0.881

7. Physical and sporting activities should be discontinued.

8. I find that reducing physical and athletic activity is necessary.

9. I am fully convinced that I should not be physically or physically active.

10. Not doing sports and physical activities has a negative repercussion.
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TABLE 3 | Factorial invariance comparison.

Invariance X²(df) df CFI TLI RMSEA 1 1X² 1df p 1CFI

M.0 91.3 33 0.985 0.980 0.061

Gender

Configural (M1) 137.28 66 0.982 0.975 0.047

Metric (M2) 146.38 74 0.983 0.979 0.043 M2-M1 9.10 8 0.334 0.001

Scalar (M3) 155.75 86 0.982 0.981 0.045 M3-M2 9.37 12 0.670 −0.001

Strict (M4) 175.97 98 0.980 0.982 0.041 M4-M3 20.22 12 0.063 −0.002

Study Level

Configural (M5) 174.89 99 0.981 0.973 0.040

Metric (M6) 192.94 119 0.981 0.978 0.036 M6-M5 18.05 20 0.584 0.000

Scalar (M7) 220.52 139 0.979 0.980 0.035 M7-M6 27.58 20 0.120 −0.002

Strict (M8) 234.71 163 0.982 0.985 0.031 M8-M7 14.19 24 0.942 0.003

Administration

of the Questionnaire

Configural (M9) 131.47 66 0.983 0.977 0.046

Metric (M10) 133.85 74 0.985 0.981 0.041 M10-M9 2.38 8 0.967 0.002

Scalar (M11) 140.23 86 0.986 0.985 0.036 M11-M10 6.38 12 0.90 0.001

Strict (M12) 154.54 98 0.985 0.987 0.035 M12-M11 14.31 12 0.281 −0.001

All values of X² were significant at p < 0.001.

TABLE 4 | Pearson’s correlation between the two dimensions of PIPES, the IPAQ,

the CF-19 fear, and the PSS-10.

IPAQ PIPES1 PIPES2 CF-19 Stress1 Stress2

IPAQ –

PIPES1 0.328** –

PIPES2 −0.380** −0.579** –

CF-19 −0.223** −0.378** 0.331** –

Distress −0.209** −0.219** 0.226** 0.600** —

Coping 0.119** 0.008 −0.012 0.059 0.063 –

**P < 0.01.

demonstrated a value of1X2
= 14.19 (1df= 24 at p= 0.942) and

1CFI=−0.002 for the first invariance and 1X2
= 14.31 (1df=

12 at p = 0.281) and 1CFI = −0.001 for the second invariance
(See Table 3).

As a conclusion, the factorial invariance of the measuring
instrument was confirmed across the gender, the study level, and
also the method of administration of the questionnaire.

Table 4 shows the results of correlations between the two
dimensions of the PIPES scale with the measures of the IPAQ
scale, the COVID-19 fear scale, and the two dimensions of the
PSS10 scale.

A positive association between PIPES1 with IPAQ was
demonstrated by a value of r = 0.328. While a negative
correlation was found between the PIPES2 scale and the IPAQ
scale. The IPAQ was able to explain 38% of the variance in the
internal factor and 32.8% of the variance in the environmental
factor of the PIPES.

Likewise, the results demonstrated a significant negative
correlation between fear of COVID-19 and the PIPES1 scale (r =
−0.378) and a moderate correlation with distress (r = −0.219).

However, no link has been demonstrated between PIPES1 and the
PSS-10 coping subscale.

For the link of PIPES2 with fear of COVID-19 and stress, the
results showed a moderate positive correlation, on the one hand
between PIPES2 and CF-19 (r = 0.331) and on the other hand
between PIPES2 and general distress (r = 0.226).

DISCUSSION

The purpose of the present study was to develop and examine the
psychometric properties of an instrument originally developed to
measure perceived physical activity.

The reliability of the instrument examined in three ways
showed that the two factors selected were consistent.

The results of the exploratory and confirmatory factor
analysis and the factor invariance tests showed the robustness
of the structure. The examination of configurational, metric,
scalar and strict invariance confirmed the equivalence of the
structure according to gender, level of education and mode of
administration of the questionnaire.

Concurrent validity was tested by examining the association
between the two factors of the instrument with the three scales:
the IPAQ, COVID-19 fear, and perceived stress measured in
two components.

The results showed that a negative perception of physical
inactivity was positively associated with the IPAQ scale, and
negatively associated with COVID-19 fear scores and perceived
stress measured by Cohen’s scale. Whereas positive perception
of environment-related physical inactivity in COVID-19 was
negatively associated with the IPAQ and positively associated
with fear of COVID-19 and perceived stress. However, no
association was found between coping strategies and the two
components of the PIPES-10 scale.
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To explain physical activity/physical inactivity, the two main
models that have been put forward are the personality trait-based
model and the ecological model.

The first model focuses on personality and will explain
physical activity/inactivity by specific personality traits. For
example, another study by Hoyt et al. (69) attempted to explain
physical activity adherence through personality trait theory. They
suggested that the traits of extraversion and activity awareness
were associated with exercise behavior.

From the same perspective, Sutin et al. (70) studied the
relationships between personality traits and physical inactivity
in both sexes in several age groups. The results of their study
concluded that lower neuroticism and elevated consciousness
were linked to more physical activity and less physical inactivity.
Furthermore, extraversion and openness were also associated
with more physical activity and less inactivity.

Individuals who are rich in neuroticism (the tendency to feel
negative emotions and stress) tend to avoid physical activity,
while individuals who are rich in extroversion (the tendency
to feel positive emotions and be outgoing) and conscience (the
tendency to be organized and disciplined) tend to be more
physically active (71). Openness to traits (the tendency to be
open-minded and creative) has recently been associated with
greater physical activity (72).

The second model addresses this issue in a system that
integrates external factors to the individual, such as the
environment, culture, politics, and society. Indeed, several
studies have been able to establish the evidence of a great impact
of the environment on personal choices in several contexts,
such as participation in physical activity. Another parameter
that favors the ecological approach is that it is possible to act
on internal and external factors for the promotion of physical
activity (73) while the personality traits are unchangeable
in nature.

Several studies have supported the relationship between
environmental characteristics and physical exercise. The results
highlighted the relationship between physical practice such as
infrastructure, adequate pedestrian walks, easy access to stores
and services, access to recreational parks and public open
spaces, and pedestrian accessible infrastructure, greenery and
aesthetic landscapes, low crime rate, and sense of personal
safety. Similarly, Liu et al. (74) linked access to physical
activity infrastructure at work and home time spent on
physical activity.

The ecological model attempts to explain participation in
physical activity through the combination of internal individual
factors such as beliefs, attitudes, and behavior (intra-individual)
and individual factors such as environment, society, and culture
(extra-individual) at the same time.

Moreover, on the one hand, there is a gap between perception
and adherence to physical activity.

Much more, the perception of health itself can influence the
perception of physical activity. As an example, in an exploratory
work by Martinez-Harvell et al. (75) which aimed to identify
predictors of adherence to physical activity in patients, the
results showed that subjects with poor health, daily smoking,
obesity, or kidney disease did not follow recommendations for
physical activity.

On the other hand, in another study, Tuakli-WosorRowan
and Gittelsohn (76) explored the links between perceptions
of physical activity and physical activity behaviors with health
factors among Ghanaian women using both qualitative and
quantitative analysis. They concluded that physical activity
barriers were associated with the time load that leaves no time
for activity, family, and work obligations, as well as the absence
of sports facilities. While the correct perception was related to
weight loss, health issues and the top motivational factors for
physical activity were “weight loss,” and “increased energy.”

However, specific interventions can affect the perception of
physical activity. In this context, West et al. (77) explored the
effects of a focus group session on behavior change in physical
activity across subjects with a high risk for diabetes. They
showed that the chat session helped improve the maintenance of
physical activity.

During the COVID-19 pandemic, physically inactive people
were considered by several authors to be at higher risk and the
impact of the disease would be more severe.

Therefore, several global scientific recommendations have
emphasized the major importance of maintaining optimal
physical activity despite the security measures of quarantine and
social distancing. In this regard, Hall et al. (38) classified physical
inactivity and sedentary lifestyle as a persistent pandemic and
aggravated by the containment measures taken during the
COVID-19 pandemic period. Other researchers such as (78)
even proposed physical activity as both a physical and mental
therapeutic tool to withstand the negative consequences of
quarantine during the pandemic.

Similarly, Jakobsson et al. (79) recommended that individuals
maintain regular physical activity during self-isolation to prevent
future chronic health problems due to sedentary behavior.
They emphasized maintaining a minimum threshold of 150min
of moderate-intensity physical activity or 75min of vigorous
physical activity per week, as recommended by theWorld Health
Organization as a health support solution (80).

This study makes some recommendations regarding physical
activity practice.

Conclusion and Recommendations
The present study developed an instrument to measure the
perception of physical activity through two factors that have
proven to be robust. The developed scale can be used as a tool
for the perception of physical inactivity.

Examination of associations between PIPES scores with
different background variables should be considered in future
research. For example, the ease of access to physical activity
and sports facilities, the safety of these structures in residential
and professional areas can be linked to the perception of
physical activity.

Also, future research must establish the links between daily
time management and the time devoted to physical activity on
the one hand, and the perception of PIPES physical activity and
inactivity. Difficulty in time management, especially for people
who have a job that requires a lot of time, can lead to a negative
attitude toward physical activity.

Further person-centered studies could be conducted to
categorize populations according to their perceptions of physical
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activity. this can lead to effective awareness campaigns that target
vulnerable and at-risk people.

In future research, it is interesting to buildmeasurement scales
centered on both the perception of physical activity and the
environment. Such an ecological approach can make it possible
for us to measure the perception of physical activity that takes
into account cultural and social specificities. This will facilitate
the intervention for the promotion of physical activity.

Limits of the Study
The first limitation concerns the study of the temporal stability
of the two factors of the instrument, which could not be
implemented in the present study.

Similarly, factorial invariance across different ages was not
investigated, and it is very important to do so, especially for
the elderly.

Although this study offers very interesting avenues for
measuring perceived physical activity from an ecological
perspective that takes into account the COVID-19 pandemic
situation, it would be appropriate to expand the population and
examine the psychometric properties of the instrument and its
factorial invariance in other populations as well as to test for
cultural differences.

It is important to note that examining the tool in specific
populations such as those with chronic illnesses may contribute
to the sensitivity of the instrument.

Finally, another limitation is the need to implement a
review that addresses the relationship between perceived physical
inactivity and environmental factors such as culture, policy and
infrastructure specific to physical activity, and life safety.
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P, Gonçalves I, et al. Preventive and therapeutic potential of
physical exercise in neurodegenerative diseases. Antioxidants

Frontiers in Public Health | www.frontiersin.org 8 March 2022 | Volume 10 | Article 819052

https://doi.org/10.1080/01490400.2020.1774015
https://doi.org/10.1186/s12889-020-08715-4
https://doi.org/10.1016/j.mhpa.2020.100322
https://doi.org/10.3390/nu13020429
https://doi.org/10.1249/JSR.0000000000000623
https://doi.org/10.1161/CIRCRESAHA.118.312669
https://doi.org/10.1001/jamanetworkopen.2020.11686
https://doi.org/10.4187/respcare.08365
https://doi.org/10.15561/26649837.2020.0501
https://doi.org/10.1016/j.pcad.2020.04.006
https://doi.org/10.31128/AJGP-09-19-5091
https://doi.org/10.1007/s13300-019-00750-8
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Guelmami et al. Physical Inactivity Perceived Experience Scale

and redox signaling. (2021) 34:674–93. doi: 10.1089/ars.202
0.8075

17. Matthews CE, Moore SC, Arem H, Cook MB, Trabert B, Håkansson
N, et al. Amount and intensity of leisure-time physical activity and
lower cancer risk. J Clinic Oncol. (2020) 38:686. doi: 10.1200/JCO.19.
02407

18. Crane M, Bohn-Goldbaum E, Grunseit A, Bauman A. Using natural
experiments to improve public health evidence: a review of context and
utility for obesity prevention. Health Res Policy Syst. (2020) 18:1–13.
doi: 10.1186/s12961-020-00564-2

19. Werneck AO, Silva DR, Malta DC, Souza-Júnior PR, Azevedo LO, Barros
MB, et al. Physical inactivity and elevated TV-viewing reported changes
during the COVID-19 pandemic are associated with mental health: a
survey with 43,995 Brazilian adults. J Psychosom Res. (2021) 140:110292.
doi: 10.1016/j.jpsychores.2020.110292

20. Brockmann AN, Ross KM. Bidirectional association between stress and
physical activity in adults with overweight and obesity. J Behav Med. (2020)
43:246–53. doi: 10.1007/s10865-020-00145-2

21. Abeln V, Choukér A, Schneider S. “Physical countermeasures to stress,”
In Stress Challenges and Immunity in Space (Cham: Springer), pp. 577–
92, (2020).

22. Battalio SL, Huffman SE, Jensen MP. Longitudinal associations between
physical activity, anxiety, and depression in adults with long-term physical
disabilities. Health Psychol. (2020) 39:529. doi: 10.1037/hea0000848

23. Villarreal L. Exploring the Relationship between Authentic Leadership, Physical

Activity, and Job-Related Affective Well-Being of Self-Identified Leaders

(Doctoral dissertation, Our Lady of the Lake University) (2020).
24. Bekker T, Sturm J, Barakova E. Design for social interaction through physical

play in diverse contexts of use. Personal Ubiquitous Comput. (2010) 14:381–3.
doi: 10.1007/s00779-009-0269-9

25. Yip C, Sarma S, Wilk P. The association between social cohesion and physical
activity in Canada: a multilevel analysis. SSM-population Health. (2016)
2:718–23. doi: 10.1016/j.ssmph.2016.09.010

26. Blair SN. Physical inactivity: the biggest public health problem of the 21st
century. Br J Sports Med. (2009) 43:1–2. doi: 10.1136/bjsm.2009.059360

27. Kohl HW, Craig CL, Lambert EV, Inoue S, Alkandari JR, Leetongin G, et al.
The pandemic of physical inactivity: global action for public health. Lancet.
(2012) 380:294–305. doi: 10.1016/S0140-6736(12)60898-8

28. Pinto BM, Kindred MD, Dunsiger SI, Williams DM. Sedentary
behavior among breast cancer survivors: a longitudinal study using
ecological momentary assessments. J Cancer Survivorship. (2020) 20:1–8.
doi: 10.1007/s11764-020-00948-x

29. Fletcher GF, Landolfo C, Niebauer J, Ozemek C, Arena R, Lavie CJ. Promoting
physical activity and exercise: JACC health promotion series. J Am Coll

Cardiol. (2018) 72:1622–39. doi: 10.1016/j.jacc.2018.08.2141
30. Doré I, Sylvester B, Sabiston C, Sylvestre MP, O’Loughlin J, Brunet J, et al.

Mechanisms underpinning the association between physical activity and
mental health in adolescence: a 6-year study. Int J Behav Nutri Physic Activ.
(2020) 17:1–9. doi: 10.1186/s12966-020-0911-5

31. Hull JH, Loosemore M, Schwellnus M. Respiratory health in athletes:
facing the COVID-19 challenge. Lancet Respirat Med. (2020) 8:557–8.
doi: 10.1016/S2213-2600(20)30175-2

32. Giustino V, Parroco AM, Gennaro A, Musumeci G, Palma A, Battaglia G.
Physical activity levels and related energy expenditure during COVID-19
quarantine among the Sicilian active population: a cross-sectional online
survey study. Sustainability. (2020) 12:4356. doi: 10.3390/su12114356

33. Abbas AM, Fathy SK, Fawzy AT, Salem AS, Shawky MS. The mutual
effects of COVID-19 and obesity. Obesity Med. (2020) 19:100250.
doi: 10.1016/j.obmed.2020.100250

34. Varma P, Junge M, Meaklim H, Jackson ML. Younger people are more
vulnerable to stress, anxiety and depression during COVID-19 pandemic:
a global cross-sectional survey. Progr Neuro-Psychopharmacol Biologic

Psychiatry. (2021) 109:110236. doi: 10.1016/j.pnpbp.2020.110236
35. Vatansever D, Wang S, Sahakian BJ. Covid-19 and promising

solutions to combat symptoms of stress, anxiety and depression.
Neuropsychopharmacology. (2021) 46:217. doi: 10.1038/s41386-020-00791-9

36. Holmes EA, O’Connor RC, Perry VH, Tracey I, Wessely S, Arseneault L,
et al. Multidisciplinary research priorities for the COVID-19 pandemic: a

call for action for mental health science. Lancet Psychiatr. (2020) 7:547–60.
doi: 10.1016/S2215-0366(20)30168-1

37. Galea S, Merchant RM, Lurie N. The mental health consequences of COVID-
19 and physical distancing: the need for prevention and early intervention.
JAMA Intern Med. (2020) 180:817–8. doi: 10.1001/jamainternmed.2020.1562

38. Hall G, Laddu DR, Phillips SA, Lavie CJ, Arena R. A tale of two
pandemics: How will COVID-19 and global trends in physical inactivity and
sedentary behavior affect one another? Progr Cardiovascul Dis. (2021) 64:108.
doi: 10.1016/j.pcad.2020.04.005

39. Lippi G, Henry BM, Bovo C, Sanchis-Gomar F. Health risks and potential
remedies during prolonged lockdowns for coronavirus disease 2019 (COVID-
19). Diagnosis. (2020) 7:85–90. doi: 10.1515/dx-2020-0041

40. Hamer M, Kivimäki M, Gale CR, Batty GD. Lifestyle risk factors

for cardiovascular disease in relation to COVID-19 hospitalization: a

community-based cohort study of 387,109 adults in UK. MedRxiv. (2020).
doi: 10.1101/2020.05.09.20096438

41. Stanton R, To QG, Khalesi S, Williams SL, Alley SJ, Thwaite TL, et al.
Depression, anxiety and stress during COVID-19: associations with changes
in physical activity, sleep, tobacco and alcohol use in Australian adults. Int J
Environ Res Public Health. (2020) 17:4065. doi: 10.3390/ijerph17114065

42. Coste N, Guiguet-Auclair C, Gerbaud L, Pereira B, Berland P, Gay C,
et al. Perceived barriers to and facilitators of physical activity in people
with knee osteoarthritis: development of the evaluation of the perception
of physical activity questionnaire. Ann Phys Rehabil Med. (2020) 63:202–8.
doi: 10.1016/j.rehab.2019.07.009

43. Fox KR, Corbin CB. The physical self-perception profile: Devlopment
and preliminary validation. J Sport Exer Psychol. (1989) 11:408–30.
doi: 10.1123/jsep.11.4.408

44. Kerner MS, Kalinski MI. Scale construction for measuring adolescent
boys’ and girls’ attitudes, beliefs, perception of control, and intention to
engage in leisure-time physical activity. Percept Mot Skills. (2002) 95:109–17.
doi: 10.2466/pms.2002.95.1.109

45. Salvador EP, Florindo AA, Reis RS, Costa EF. Perception of the environment
and leisure-time physical activity in the elderly. Rev Saude Publica. (2009)
43:972–80. doi: 10.1590/S0034-89102009005000082

46. Sallis JF, and Owen N. Physical Activity and Behavioral Medicine. SAGE
publications (1998).

47. Ajzen I. The theory of planned behaviour: reactions and reflections. Psychol
Health. (2011) 26:1113–27. doi: 10.1080/08870446.2011.613995

48. ChampionVL, Skinner CS. The health belief model.Health BehavHealth Educ
Theory Res Pract. (2008) 4:45–65. Available online at: https://hshe-soh.iums.
ac.ir/files/hshesoh/files/beeduhe_0787996149(1).pdf#page=83

49. Sniehotta FF, Presseau J, Araújo-Soares V. Time to retire the
theory of planned behaviour. Health Psychol Rev. (2014) 8:1–7.
doi: 10.1080/17437199.2013.869710

50. Biddle SJ, Mutrie N, Gorely T, Faulkner G. Psychology of Physical Activity:

Determinants, Well-being and Interventions. London: Routledge. (2021).
51. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process.

(1991) 50:179–11. doi: 10.1016/0749-5978(91)90020-T
52. Armstrong BK, White E, Saracci R. Principles of Exposure Measurement in

Epidemiology. Monographs in Epidemiology and Biostatistics. Vol. 21. New
York, NY: Oxford University Press (1995).

53. Roszkowski MJ, Bean AG. Believe it or not! Longer questionnaires have lower
response rates. J Bus Psychol. (1990) 4:495–509. doi: 10.1007/BF01013611

54. Edwards P, Roberts I, Clarke M, DiGuiseppi C, Pratap S, Wentz R, et al.
Increasing response rates to postal questionnaires: systematic review. Bmj.

(2002) 324:1183. doi: 10.1136/bmj.324.7347.1183
55. Greer TV, Chuchinprakarn N. Business respondents’ behavior: main and

interaction effects of delivery method, questionnaire length, and time of the
week. J Bus Market. (1999) 6:59–88. doi: 10.1300/J033v06n01_03

56. Al-Hazzaa HM. Health-enhancing physical activity among Saudi adults using
the International Physical Activity Questionnaire (IPAQ). Public Health Nutr.
(2007) 10:59–64. doi: 10.1017/S1368980007184299

57. Macfarlane DJ, Lee CC, Ho EY, Chan KL, Chan DT. Reliability and validity
of the Chinese version of IPAQ (short, last 7 days). J Sci Med Sport. (2007)
10:45–51. doi: 10.1016/j.jsams.2006.05.003

58. Lee PH, Macfarlane DJ, Lam TH, Stewart SM. Validity of the international
physical activity questionnaire short form (IPAQ-SF): a systematic review.

Frontiers in Public Health | www.frontiersin.org 9 March 2022 | Volume 10 | Article 819052

https://doi.org/10.1089/ars.2020.8075
https://doi.org/10.1200/JCO.19.02407
https://doi.org/10.1186/s12961-020-00564-2
https://doi.org/10.1016/j.jpsychores.2020.110292
https://doi.org/10.1007/s10865-020-00145-2
https://doi.org/10.1037/hea0000848
https://doi.org/10.1007/s00779-009-0269-9
https://doi.org/10.1016/j.ssmph.2016.09.010
https://doi.org/10.1136/bjsm.2009.059360
https://doi.org/10.1016/S0140-6736(12)60898-8
https://doi.org/10.1007/s11764-020-00948-x
https://doi.org/10.1016/j.jacc.2018.08.2141
https://doi.org/10.1186/s12966-020-0911-5
https://doi.org/10.1016/S2213-2600(20)30175-2
https://doi.org/10.3390/su12114356
https://doi.org/10.1016/j.obmed.2020.100250
https://doi.org/10.1016/j.pnpbp.2020.110236
https://doi.org/10.1038/s41386-020-00791-9
https://doi.org/10.1016/S2215-0366(20)30168-1
https://doi.org/10.1001/jamainternmed.2020.1562
https://doi.org/10.1016/j.pcad.2020.04.005
https://doi.org/10.1515/dx-2020-0041
https://doi.org/10.1101/2020.05.09.20096438
https://doi.org/10.3390/ijerph17114065
https://doi.org/10.1016/j.rehab.2019.07.009
https://doi.org/10.1123/jsep.11.4.408
https://doi.org/10.2466/pms.2002.95.1.109
https://doi.org/10.1590/S0034-89102009005000082
https://doi.org/10.1080/08870446.2011.613995
https://hshe-soh.iums.ac.ir/files/hshesoh/files/beeduhe_0787996149(1).pdf#page=83
https://hshe-soh.iums.ac.ir/files/hshesoh/files/beeduhe_0787996149(1).pdf#page=83
https://doi.org/10.1080/17437199.2013.869710
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1007/BF01013611
https://doi.org/10.1136/bmj.324.7347.1183
https://doi.org/10.1300/J033v06n01_03
https://doi.org/10.1017/S1368980007184299
https://doi.org/10.1016/j.jsams.2006.05.003
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Guelmami et al. Physical Inactivity Perceived Experience Scale

Int J Behav Nutri Physic Activ. (2011) 8:1–11. doi: 10.1186/1479-58
68-8-115

59. Vasheghani-Farahani A, Tahmasbi M, Asheri H, Ashraf H, Nedjat S, Kordi
R. The Persian, last 7-day, long form of the International Physical Activity
Questionnaire: translation and validation study. Asian J Sports Med. (2011)
2:106. doi: 10.5812/asjsm.34781

60. Alyami M, Albuquerque JVD, Krägeloh CU, Alyami H, Henning MA. Effects
of Fear of COVID-19 on Mental Well-Being and Quality of Life: A path

analysis. (2020).
61. Almadi T, Cathers I, Mansour AMH, Chow CM. An Arabic version of the

Perceived Stress Scale: Translation and validation study. Int J Nurs Stud.

(2012) 49:84–9. doi: 10.1016/j.ijnurstu.2011.07.012
62. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J

Health Soc Behav. (1983) 20:385–396. doi: 10.2307/2136404
63. Perera MJ, Brintz CE, Birnbaum-Weitzman O, Penedo FJ, Gallo LC, Gonzalez

P, et al. Factor structure of the Perceived Stress Scale-10 (PSS) across English
and Spanish language responders in the HCHS/SOL Sociocultural Ancillary
Study. Psychol Assess. (2017) 29:320. doi: 10.1037/pas0000336

64. Lee EH. Review of the psychometric evidence of the perceived stress scale.
Asian Nurs Res. (2012) 6:121–7. doi: 10.1016/j.anr.2012.08.004

65. Nielsen MG, Ørnbøl E, Vestergaard M, Bech P, Larsen FB, Lasgaard M, et al.
The construct validity of the Perceived Stress Scale. J Psychosom Res. (2016)
84:22–30. doi: 10.1016/j.jpsychores.2016.03.009

66. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria vs. new alternatives. Struct Eq Model

Multidisciplin J. (1999) 6:1–55. doi: 10.1080/10705519909540118
67. Cheung GW, Rensvold RB. Testing factorial invariance across groups: A

reconceptualization and proposed new method. J Manage. (1999) 25:1–27.
doi: 10.1177/014920639902500101

68. Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for
testing measurement invariance. Struct Equ Model. (2002) 9:233–55.
doi: 10.1207/S15328007SEM0902_5

69. Hoyt AL, Rhodes RE, Hausenblas HA, Giacobbi Jr PR. Integrating five-factor
model facet-level traits with the theory of planned behavior and exercise.
Psychol Sport Exerc. (2009) 10:565–72. doi: 10.1016/j.psychsport.2009.02.008

70. Sutin AR, Stephan Y, Luchetti M, Artese A, Oshio A, Terracciano A. The
five-factor model of personality and physical inactivity: A meta-analysis of 16
samples. J Res Pers. (2016) 63:22–8. doi: 10.1016/j.jrp.2016.05.001

71. Rhodes RE, Smith NEI. Personality correlates of physical activity:
a review and meta-analysis. Br J Sports Med. (2006) 40:958–65.
doi: 10.1136/bjsm.2006.028860

72. Wilson KE, Dishman RK. Personality and physical activity: A
systematic review and meta-analysis. Pers Individ Dif. (2015) 72:230–42.
doi: 10.1016/j.paid.2014.08.023

73. Ainsworth BE, Der Ananian C. Physical activity promotion. Handbook Sport
Psychol. (2020) 20:773–94. doi: 10.1002/9781119568124.ch37

74. Liu Y, Wang X, Zhou S, Wu W. The association between spatial access to
physical activity facilities within home and workplace neighborhoods and
time spent on physical activities: evidence from Guangzhou, China. Int J
Health Geogr. (2020) 19:1–15. doi: 10.1186/s12942-020-00216-2

75. Martinez-Harvell G, Goluboff F, Rodriguez P, Castro G, Barengo NC.
Predictors of adherence to physical activity guidelines in patients with diabetes
mellitus in the US in 2017: An exploratory analysis. PrimCare Diabetes. (2020)
14:645–53. doi: 10.1016/j.pcd.2020.05.001

76. Tuakli-Wosornu YA, Rowan M, Gittelsohn J. Perceptions of physical activity,
activity preferences and health among a group of adult women in urban
Ghana: a pilot study. Ghana Med J. (2014) 48:3–13. doi: 10.4314/gmj.
v48i1.1

77. West AB, Konopka AR, LeBreton KA, Miller BF, Hamilton KL, Leach HJ.
Incorporating Behavior Change Strategies Into an Exercise Trial to Improve
Physical Activity Maintenance Among Adults at High Risk for Type II
Diabetes. J Aging Phys Act. (2020) 28:813–21. doi: 10.1123/japa.2019-0307

78. Jiménez-Pavón D, Carbonell-Baeza A, and Lavie CJ. Physical exercise as
therapy to fight against the mental and physical consequences of COVID-19
quarantine: Special focus in older people. Prog Cardiovasc Dis. (2020) 63:386.
doi: 10.1016/j.pcad.2020.03.009

79. Jakobsson J, Malm C, Furberg M, Ekelund U, Svensson M. Physical activity
during the coronavirus (COVID-19) pandemic: prevention of a decline in
metabolic and immunological functions. Front Sports Activ Living. (2020)
2:57. doi: 10.3389/fspor.2020.00057

80. World Health Organization. (2020). Mental health and psychosocial

considerations during the COVID-19 outbreak. WHO/2019-
nCoV/MentalHealth/2020.1). World Health Organization.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Guelmami, Chalghaf, Tannoubi, Puce, Azaiez and Bragazzi.

This is an open-access article distributed under the terms of the Creative Commons

Attribution License (CC BY). The use, distribution or reproduction in other forums

is permitted, provided the original author(s) and the copyright owner(s) are credited

and that the original publication in this journal is cited, in accordance with accepted

academic practice. No use, distribution or reproduction is permitted which does not

comply with these terms.

Frontiers in Public Health | www.frontiersin.org 10 March 2022 | Volume 10 | Article 819052

https://doi.org/10.1186/1479-5868-8-115
https://doi.org/10.5812/asjsm.34781
https://doi.org/10.1016/j.ijnurstu.2011.07.012
https://doi.org/10.2307/2136404
https://doi.org/10.1037/pas0000336
https://doi.org/10.1016/j.anr.2012.08.004
https://doi.org/10.1016/j.jpsychores.2016.03.009
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1177/014920639902500101
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1016/j.psychsport.2009.02.008
https://doi.org/10.1016/j.jrp.2016.05.001
https://doi.org/10.1136/bjsm.2006.028860
https://doi.org/10.1016/j.paid.2014.08.023
https://doi.org/10.1002/9781119568124.ch37
https://doi.org/10.1186/s12942-020-00216-2
https://doi.org/10.1016/j.pcd.2020.05.001
https://doi.org/10.4314/gmj.v48i1.1
https://doi.org/10.1123/japa.2019-0307
https://doi.org/10.1016/j.pcad.2020.03.009
https://doi.org/10.3389/fspor.2020.00057
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Initial Psychometric Evidence of Physical Inactivity Perceived Experience Scale (Pipes): COVID-19 Pandemic as a Pilot Study
	Introduction
	Materials and Methods
	Instruments
	Physical Activity Level
	COVID-19 Fear Scale
	Perceived Stress Scale
	Data Collection
	Statistical Analysis
	Ethics Statement

	Results
	Internal Consistency

	Discussion
	Conclusion and Recommendations
	Limits of the Study

	Data Availability Statement
	Ethics Statement
	Author Contributions
	References


