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Abstract

Background and Aims:

Inadequate physical activity (PA) among Arabic-speaking female adolescents is a major health
concern, yet psychometrically sound instruments are lacking to assess their physical activi-
ty and perceptions related to the behavior. The aim of this cross-section study was to trans-
late; culturally adapt; and evaluate face and content validity, internal consistency and test-re-
test relaibility of the Physical Activity Questionnaire for Adolescents (PAQ-A) and scales
assessing psychosocial factors related PA for use with Arabic-speaking female adolescents.

Methods:

A total of 31 Saudi female adolescents, 13-18 years of age, enrolled in 7th-12th grade in intermedi-
ate (54.7%) and high (45.1%) schools in Saudi Arabia participatedin the study. They were asked to
complete the surveys focusing on their demographic information, PA and perceived barriers to PA,
self-efficacy, PA enjoyment, social support for PA and commitment to PA. The psychometric proper-
ties of the scales, including face validity (6 Saudi female adolescents), content validity (5 bilingual
experts in the field), and internal consistency/test-retest reliability (25 Saudi female adolescents) were
evaluated.

Results:

The PAQ-A and PA perceptions scales had interrater reliability coefficients ranging from .75-1.00,
which reflects acceptable content validity. Also, all scales had good test-retest reliability with the in-
traclass correlation coefficients ranging from .84-.96. Internal consistency was acceptable with Cron-
bach’s a ranging from .84-.90.

Conclusions:
The PAQ-A and PA perceptions scales were found to be reliable and valid tools to use with Ara-
bic-speaking female adolescents.
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Introduction

Physical activity (PA) is defined as any
movement by skeletal muscles that in-
volves energy expenditure'. A is essential
during the adolescence period to maintain
physical and mental health as well as re-
duce the risk of obesity and development
of chronic conditions, such as diabetes
and hypertension***. PA provides social
and psychological benefits as well, such
as improving concentration and learning
67 reducing anxiety and depression*3%1%-
The World Health Organization (WHO)
established a recommendation for adoles-
cents to engage in at least 60 minutes of
moderate to vigorous PA (MVPA) per day
to attain or maintain a state of health''. De-
spite the well-recognized importance of at-
taining sufficient PA, participation remains
inadequate among adolescents, especially
for those who are female. For example, in
Saudi Arabia, approximately 75% of Saudi
female adolescents do not meet the WHO
recommendation®!2,

In Saudi Arabia, numerous factors, such as
sedentary behaviors, inadequate PA, and
lack of PA classes in all-female schools,
contribute to the high prevalence of over-
weight (12.4%) and obesity (20.9%) noted
among female adolescents in the coun-
try>!314, Several studies conducted in Sau-
di Arabia have established physical in-

activity as a major risk factor for several

chronic conditions, including overweight
and obesity, among adolescents'*!>; how-
ever, no studies were found that assessed
PA perceptions among those populations.
Numerous studies conducted in Saudi Ara-
bia have shown dramatic declines in PA
across adolescence'*'¢, particularly among
females'’, indicating that intervening with
female adolescents to help them increase
their PA is a priority. To optimally pro-
mote PA among female adolescents, an
urgent need exists to understand factors
that influence their PA, including those
that are psychosocial'®. Unfortunately, in
Saudi Arabia, reliable and valid scales to
examine psychosocial variables related to
PA among female adolescents are lacking.
Moreover, scales typically used to assess
PA globally, such as the Physical Activity
Questionnaire for Adolescents (PAQ-A),
have not been translated to Arabic and then
tested with Arabic-speaking Saudi female
adolescents to evaluate their psychometric
properties.

Thus, the aim of this study was to translate
(from English to Arabic), culturally adapt,
and evaluate the psychometric properties
of the PAQ-A and the following scales
assessing psychosocial factors related PA
with Arabic-speaking female adolescents
in Saudi Arabia: Perceived Barriers Scale,
Perceived PA Self-efficacy Scale, PA En-

joyment Scale, Social Support Scale, and
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Commitment to PA Scale for Adolescents.
Specifically, internal consistency, test-re-
test reliability, and content validity were

assessed.

Methods

Design, Participants, and Setting

The convenience sample for this cross-sec-
tional study included 31 female adoles-
cents (6 participants for face validity and
25 participnats for internal consistency/
test-retest reliability’>*, 13-18 years of
age, in Jeddah, Saudi Arabia, who were
recruited from a summer student camp by
the first author. Participants were includ-
ed in the study if they: (a) were between
13 and 18 years old, (b) were females, (c)
enrolled in intermediate and high schools,
and (d) were able to read and understand
the assent form and questionnaires writ-
ten in Arabic. Adolescents were excluded
from the study if they had a chronic con-
dition or health problem preventing them
from participating in PA. Approval from
a University institutional review board
(IRB) in the U.S. and King Abdullah Inter-
national Medical Research Center (KAIM-
RC) in Saudi Arabia were obtained before

any data collection.

Procedures
After contacting the principal and obtain-
ing the camp center’s leader permission,

the first author visited the center to recruit

female adoelscents participants. Upon ar-
riving, the center manager briefly intro-
duced the first author to the selected age
groups. Then, the first author approached
each of the six groups to again introduce
herself in more detail and invite ten female
adolescents from each group to participate
in the study. The first author discussed the
study aim, inclusion and exclusion crite-
ria, consent and assent process, and study
procedures with 60 female adolescents.
The first author ensured that the partici-
pants were able to identify the difference
between the consent and assent form and
understand that participation would not
be possible without completed and signed
forms. The first author thoroughly ex-
plained to the prospective participants
their role in the study, such as completing
the questionnaires and providing feedback
and suggestions. The first author assumed
responsibility for obtaining information
related to both tasks.

The first author then distributed the con-
sent and assent forms in an envelope with
the center’s address on it to 60 participants
and asked them to return the completed
forms the next day in the same envelope,
but sealed. The first author explained that
consent and assent forms signed by the
parents and their daughters, respectively,
were needed prior to any study partici-

pation or data collection. The first author
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answered all of the prospective partici-
pants’ questions. Only ten female adoles-
cents were interested in participating and
returned signed consent and assent forms.
To evaluate face and content validity, the
first author invited 10 female adolescents
who were interested to participate, but only
8 were received information about this part
of the study. The first author excluded 2
of the 8 participants because they did not
meet the inclusion criteria (one less than
13 and the other above 18 years of age).
As a result, 6 participants were included
in this part of the study for face validity
evaluation.

To assess test-retest reliability, 25 partic-
ipants who were interested to participate,
completed the questionnaires at baseline
and again two weeks later were recruited
virtually. At both time points, the partic-
ipants completed the questionnaires on-
line via Qualtrics. A recruitment flyer for
the study was created by the first author.
Parents and participants indicated their
interest in participating in the study by
electronically signing consent and assent
forms, respectively. Each participant was
then able to complete the questionnaires
directly through a link provided in the fly-
er. The flyer was sent through electronic
apps called “WhatsApp” to several indi-
viduals known by the first author, and then

a snowballing method was used to send the

flyer to additional people.

Translation procedure:
The translation of these scales was com-
pleted in 4 steps: (a) forward transla-
tion, (b) revision of the translation, (c)
back-translation, and (d) revision of the
All

were translated to Arabic by a bilingual

back-translation®'->2, questionnaires
native Arabic translator who was identified
as being fluent in English by a qualified
translation center in Jeddah, Saudi Arabia.
Then, all translated questionnaires were
translated back to English by another bi-
lingual Arabic translator who was reported
to be fluent in English by another qualified
translation center in Jeddah, Saudi Arabia.
The English, Arabic, and back-translated
versions were compared and discussed by
a panel comprised of five experts in pediat-
rics or survey development who were flu-
ent in Arabic/English languages. The dis-
cussion resulted in a preliminary version

of the scales.

Psychometric properties testing procedure:
After the data were collected, reliability
and validity of the following scales were
examined: Perceived Barriers Scale, Per-
ceived PA Self-efficacy Scale, PA Enjoy-
ment Scale, Social Support Scale, Com-
mitment to PA Scale for Adolescents, and
PAQ-A. The validity of the scales was

evaluated using face validity and content
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validity. The face validity was used to de-
termine the relevance of the items to the
theoretical constructs based on the judg-
ment of non-experts or test participants?!.
To establish face validity, the scales were
pilot tested among 6 female adolescents
who met with the first author individually
so that each adolescent could complete the
paper-pencil questionnaire to report if the
items associated with each instrument were
relevant, easy to complete, meaningful,
and understandable. The six participants
read and completed all questionnaires.
The first author interviewed each partici-
pant and discussed with the participants
any feedback and any recommendations
for improving each instrument. Revisions
and modifications were made to the scales
based on the female adolescents’ feedback
and recommendations. Items that were
identified as being inappropriate to Saudi
culture were removed from the question-
naires, and new items that were reported
as being appropriate to Saudi culture were
added to the questionnaires to replace the
deleted inappropriate items.

For the PAQ-A scale, some choices were
removed from question 1 for the activities
that were not applicable in Saudi Arabia,
such as, rowing/canoeing, in-line skating;
and some activity choices that were appli-
cable in Saudi Arabia were added, such as

Zumba, outdoor play (hide and seek), in-

door chores (mopping, vacuuming, sweep-
ing, cleaning), use of stairs or treadmill,
karate, and tackwondo. Question 2 con-
cerning physical education was removed
from the scale because this type of class
is not offered in female schools in Saudi
Arabia. Question 3 regarding lunch was
changed to breakfast because breakfast is
the only meal served to Saudi students in
schools.

For the perceived barriers to PA scale, item
13 (“It costs too much to do physical activ-
ities that I like”) was changed to “It costs
too much to do physical activities that I
like or participation in the gyms costs a lot
of money;” and item 14 (“It is hard to find
good places to do physical activities that
I like”), was changed to “It is hard to find
good places to do physical activities that |
like or lack of gyms facility in each district”.
The following item (item 18) was added to
the scale to assess barriers to PA evident in
Saudi Arabia: “There are no physical edu-
cation classes in female schools”. The PA
Enjoyment Scale, items 1 and 4 (“It’s fun”
and “I enjoy it”) were combined into one
item (item 1) because female adolescents
reported that both questions had the same
meaning (when translated into Arabic).
For the social support scale, one option
was removed from item 9 (gym teacher,
other teacher, or coach) because it is not

applicable in Saudi Arabia.
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The content validity was used to determine
the relevance of the items of the content
domains in the scales. Five bilingual Ara-
bic-English speaker experts with expertise
in scale development or pediatric nursing
evaluated each modified questionnaire for
item relevance and appropriateness to the
theoretical constructs. A 4-point ordinal
rating relevance scale (1 =notrelevant, 2 =
somewhat relevant, 3 = quite relevant, and
4 = very relevant) was used in this study
to evaluate the relevance of each scale’s
items?.

The content validity was evaluated using
three indicators. First, the interrater reli-
ability (or agreement) regarding all items
of each scale was examined. The process
involved measuring the degree of agree-
ment among several raters for the same
construct and scale based on the same pre-
defined criteria®’. Second, the content va-
lidity index (CVI), which is the most-used
measure among nurse researchers, was
determined. It is defined as “the degree to
which an instrument has an appropriate
sample of items for the construct being
measured”23,p.423). It can be measured
with two index types: the item content va-
lidity index (I-CVI) and the scale content
validity index (S-CVI) ?*. Third, the av-
erage congruency percentage (ACP) was
calculated. It is defined as the average per-

centage across all experts of each expert’s

indication regarding whether the scale is
congruent or relevant to the construct®.
An instrument with an inter-rater reliabil-
ity greater than 75%?%%, an I-CVI of 0.83,
a S-CVI of 0.80 or above?, and an ACP of
90% or higher is considered acceptable®.
Test-retest reliability and internal con-
sistency were determined. The test-retest
reliability was conducted to evaluate the
reliability and stability of all question-
naires over time?!. Test-retest reliability
was assessed by calculating the intraclass
correlation coefficient (ICC)?. The inter-
nal consistency was used to determine the
consistency of the results across the scale
items within the test ?'. Internal consisten-
cy was assessed by calculating Cronbach’s

a for each instrument®®?°,

Measures

Physical activity (PA):

The PAQ-A is a 7-day recall measure of
adolescents’ general PA levels and level
of PA engaged in 7 days during the school
year30, which is a modified version of the
Physical Activity Questionnaire for Older
Children (PAQ-C). The questionnaire for
older children differs from the one for ad-
olescents because it includes a question
regarding “recess”, which does not apply
for adolescents. The PAQ-A can be admin-
istered in a classroom setting, and it pro-

vides a summary PA score derived from
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8 items. A higher mean score indicates a
higher level of PA, and a lower mean score
indicates a lower level of PA*°. Acceptable
internal consistency reliability has been re-
ported with Cronbach’s alpha coefficients
ranging from 0.77 to 0.8831. Moderate and
high concurrent validity (rho = 0.56 and
0.63) was reported for the PAQ-A when its
results were compared with those from an
activity monitor (r = 0.33 and 0.93) %',

Perceived barriers to PA:

The Perceived Barriers of PA Scale is
al7-item scale that is used to measure the
perceived struggles or obstacles that pre-
vent adolescents from engaging in PA3%3,
Cronbach’s alphas ranging from .86 to .88
have been reported**. A higher mean score
on the Perceived Barriers to PA Scale indi-

cates greater barriers to PA.

Perceived PA self-efficacy:

The PA Self-Efficacy Scale is a 6-item
scale used to determine how confident ad-
olescents are while doing PA in their spare
time*. A higher mean score for the scale
indicates a higher level of PA self-efficacy.
PA enjoyment: The PA Enjoyment Scale
includes 6 items to assess pleasant and
non-pleasant PA experiences*. Cronbach’s
alpha coefficients of .78 and .81 have been
noted*. A higher mean scale score indi-

cates a higher level of PA enjoyment.

Social support:

The 8-item Social Support Scale measures
the assistance received from others to en-
courage PA. Cronbach’s alphas ranging
from .93 to .84%7, and item-total correlation
coefficients ranging from .50 to .66 have
been reported. A test-retest reliability co-
efficient of .78 has been noted?®®. Validity
of the scale was established by correlat-
ing the females’ social support mean score
with their accelerometer-measured light,
moderate, and vigorous PA (LMVPA)
and MVPA. The scale had good criteri-
on-related validity based on the positive
correlations with the females’ accelerom-
eter-measured LMVPA (r=.12, p <.0001)
and MVPA (r = .13, p =.006)38. A higher
mean score of the social support scale indi-

cates a higher level of social support for PA.

Commitment to PA:

The Commitment to Physical Activity
Scale for Adolescents (CPASA) is an 11-
item modified version developed from 3
scales**#*4! Internal consistency was sup-
ported for the modified 11-item scale in 5th
to 8th grade females with a Cronbach’s al-
pha coefficient of .81, and item-total corre-
lation coefficients ranging from .35 to .64.
The scale had a good test-retest reliability
coefficient of .88*. Also, the CPASA was
significantly correlated with LMVPA (r =
.10, p=.038) and MVPA (r=.10,p=.032)
42. A higher mean score of the CPASA
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scale indicates a higher level of commit-
ment to PA.

Statistical Analsis:

The Statistical Package for the Social
Sciences computer software was used to
analyze the data. Descriptive statistics
were calculated to describe participant
demographics and the study variables.
For content validity evaluation, the inter-
rater reliability (or agreement), the con-
tent validity index (CVI), and the average
congruency percentage (ACP) were cal-
culated®~2**>2%, The intraclass correlation
coefficient (ICC) was calculated to assess
the test-retest reliability?’” and the Cron-
bach’s alpha was calculated to assess the

internal consistency®.

Results

Demographic characteristics

A total of 31 Saudi female adolescents
were recruited from Jeddah, Saudi Arabia.
Participants’ ages ranged from 13 to 18
years with a mean of 15.22 (SD = 1.67)
years. As shown in Table 1, the largest per-
centage represented 14-year-old females
(n =8, 25.8%). Slightly more than half of
the study participants’ were from interme-
diate schools (7®-9" grade; n= 17, 54.7%),
compared with high schools (10™-12%
grade; n = 14, 45.1%). As shown in Table
1, 8th grade had the highest percentage of
participants (n = 7, 22.5%).

Table 1: Sample Demographic Characteristics (N =31)

Demographic variable n %
Age
13 5 16.1
14 8 25.8
15 5 16.1
16 5 16.1
17 4 12.9
18 4 12.9
Grade
7h 6 19.3
g 7 22.5
gt 4 12.9
10t 5 16.1
I 5 16.1
12 4 12.9
Validity

Face and content validity:

As shown in Table 2, the interrater reliabil-
ity coefficients ranged from 75% to 100%.
The PA Enjoyment scale had the highest
coefficient (IRR =100%). The item content
validity indexes (I-CVI) of all scales were
acceptable at 1.00. The average congruen-
cy percentages (ACP) ranged from 90.80
to 95.20 with the PA Enjoyment scale hav-
ing the highest percentage (ACP = 95.20).
As demonstrated in Table 2, all scales had
acceptable content validity based on the

three indicators*42>2¢,

Reliability

Test-retest reliability:

As shown in Table 3, the intraclass correla-
tion coefficients were reported for all scales

with the Commitment to PA Scale having
the highest coefficients (ICC = .96). As
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Table 2: Content Validity for all Scales

Scales Inter-rater reliability coefficient (%) | I-CVI S-CVI/UA ACP (%)
PAQ-A 87 1.00 1.00 95.00
Perceived barriers to PA 76 1.00 1.00 91.60
PA self-efficacy 90 1.00 1.00 93.60
PA enjoyment 100 1.00 1.00 95.20
Social support 75 1.00 1.00 90.80
Commitment to PA 85 1.00 1.00 93.20

demonstrated in Table 3, all the scales had
good or excellent reliability based on cri-
teria for good reliability ranging between
0.70 to 0.90 and excellent reliability being
greater than 0.90%.

Internal consistency: An internal consist-
ency analysis was performed calculating

Cronbach’s a for each instrument®. As

shown in Table 3, the internal consistency
of the scales ranged from .84 to .90 with
the Commitment to PA Scale having the
highest Cronbach’s a for the (a0 =.90). As
demonstrated in Table 3, all scales had
good reliability based on criteria for “ac-
ceptable internal consistency” ¥ recom-
mended by Tavakol and Dennick (2011).

Table 3: Test-Retest Reliability and Internal Consistency for all Scales

Scales ICC [95% CI] o
PAQ-A .84 [.65,.93] .84
Perceived barriers to PA .94 [.86,.97] .85
PA self-efficacy .88 [.74, .95] .88
PA enjoyment .89 [.76, .95] .89
Social support 95 [.89, .98] .87
Commitment to PA .96 [.91, .98] .90
Discussion ed and applied**. The validity and relia-

To our knowledge, this study is the first to
cross-culturally validate the Arabic version
of scales assessing PA and PA psychosocial
factors related to PA among Saudi female
adolescents. The cross-cultural adaptation
method recommended by Furr & Bacha-
rach (2008) and Waltz et al. (2010) that
consisted of a forward translation of the
scale to Arabic, followed by a back-trans-
lation to English was followed?!'#*; this

method is cost efficient and widely accept-

bility of the Arabic version of scales were
evaluated. The results showed that the
scales were psychometrically sound meas-
ures of PA and psychosocial factors related
to PA among Arabic speaking population.
Importantly, the scales had acceptable
validity, achieving an average of 1.00 of
S-CVI/UA and I-CVI. Moreover, the find-
ings indicated that the scales had good in-
ternal consistency, achieving Cronbach al-

phas ranging from .84 to .90, respectively.
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Modifying previously validated measures
is more efficient and effective than devel-
oping new one, so the changes and modifi-
cations made to the scales were done with
the consideration to the appropriateness to
Saudi culture.

Consistent with a study including Malay
adolescents® and Taiwanese adolescents
as well46, and American adolescents’!, a
good internal consistency were reported
with a high intraclass correlation coeffie-
incets and Cronbach alpha for the PAQ-A,
which supported the results of this study
that the PAQ-A is useful tool among dif-
ferent culture groups. Moreover, the find-
ings of this study were consistent with
others conducted among Dutch adoles-
cents showing good content validity and
inter-rater agreement between items for
PAQ-A that was evaluated by experts in
the field*’, which supports the results of
this study.

Moreover, the findings of this study are
consistent with others showing that the
Perceived Barriers to PA Scale had good
internal consistency and high Cronbach
alpha®?333* which support the results of
this study that the Perceived Barriers to PA
Scale 1s useful tool.

In addition, the results of this study are
consistent with other studies conducted
among American female adolescents that
show Perceived PA Self-efficacy Scale has

a good reliability with high coefficient and
Cronbach alpha***, and contrasted with a
study conducted among adoelscents that
showed acceptable reliability with accept-
able level of Cronbach alpha®.

The findings of this study are consistent
with others showing that PA Enjoyment
Scale had good reliability with high Cron-
bach’s alpha at baseline and at post-inter-
vention®***8, which supports the results of
this study that the PA Enjoyment Scale is a
good scale to be used.

Also, the findings of this study are con-
sistent with others showing that the Social
Support Scale had good reliability with
high Cronbach’s alpha, item-total corre-
lation, and a test-retest reliability coeffi-
cients’”*%, which supported the results of
this study that the PAQ-A is useful tool to
be used among different groups.

In addition, the findings of this study are
consistent with others showing that Com-
mitment to PA Scale for Adolescents had
good reliability with high Cronbach’s al-
pha coefficient and good test-retest relia-
bility coefficient*?, which supported the
results of this study that the Commitment
to PA Scale for Adolescents is useful tool

among different groups.

Strengths and Limitations
The study had strengths and limitations.
The study included Saudi female adoles-

cents, manyof whom are at high risk for
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health-related problems to their low levels
of PA. A rigorous translation process was
employed that adhered to the steps outlined
by Furr & Bacharach (2008) and Waltz et
al. (2010) 22, The sample size was small
and an alternative criterion standard for
each measure was not used; therefore, cri-
terion validity was not evaluated.

PA was measured with a self-report survey
(PAQ-A) that elicited PA over the past 7
days, possibly resulting in recall bias50.
Although test-retest reliability of the
PAQ-A was acceptable at .84, the PAQ-A
reports only PA level and not intensity or
duration, the latter two of which are impor-
tant for achieving adequate health’'. Future
research is needed to examine the duration
and intensity of PA with this population
using an objective measure. Further as-
sessment of the validity of the PAQ-A, as
compared to an objective measure, when
used with Saudi female adolescents is also
recommended. The cross-section study did
not test whether psychosocial factors can
predict future PA among this age group.
A limitation of this pilot study is that did
not determine the construct and criterion
validity due to the small sample size and
future analysis of psychometric properties
with a big sample size among Saudi Ad-
olescents. More research is needed with
female adolescents in Saudi Arabia to ex-

amine the relationships between cognitive

and affective variables and PA measured
objectively, such as with accelerometers.
Limited studies were found in the litera-
ture that objectively measured PA among
children®*** and adolescents in Saudi Ara-
bia®,

Conclusion

The PAQ-A and psychosocial factors relat-
ed to PA were successfully cross-cultural-
ly adapted and translated into Arabic. The
Arabic version of PAQ-A and psychosocial
factors related to PA were found to be reli-
able and valid for future use among female
adolescents in Saudi Arabia. However,
having psychometrically sound measures
for similar constructs in different languag-
es increases the ability to compare study

findings with those from other countries.
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