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ABSTRACT

Keywords: Background: Physical activity is an important part of a healthy lifestyle
\R/eil.zl.)lllty by reducing the risk of chronic diseases. Noticing the importance of
alidity

measuring physical activity in medical investigations, the purpose of this
study was to evaluate the reliability and validity of the Physical Activity
Level (PAL) questionnaire adapted from the Scottish Heart Health Study
(SHHS)/monitoring trends and determinants in cardiovascular disease
(MONICA) questionnaire to be used in Mashad Cohort Study.

Methods: This cross-sectional study was conducted among thirty-five
healthy participants aged 35-65 years, living in Mashhad, Iran. Translation
of the physical activity level (PAL) questionnaire was performed using
forward-backward method. Test-retest reliability was evaluated by Intra
Class Correlation (ICC) coefficient. Content validity, according to the
opinions of 15 experts, was investigated by using Content Validity Ratio
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(CVR) and content validity index (CVI).

Results: The ICC was reported to be 0.887 (95% CI: 0.779-0.956). The
CVR was 0.47 for the first question, 1 for the next two, 0.87 for the fourth
and fifth, and 0.33 and 0.2 for the sixth and seventh, respectively. The
I-CVI (R) was equal to 1 for all the questions.

Conclusion: The adapted Persian version of PAL questionnaire was
shown to be a reliable and content valid instrument to measure PAL in
35-65 years old healthy population.
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Introduction

Physical activity is a very important part of a
healthy lifestyle throughout all stages of life (1).
The advantages of living a physically active life
have been proved and well-documented by research
in the prevention of a whole range of both mental
disorders and chronic diseases (1, 2). Colon cancer,
heart diseases, breast cancer, type 2 diabetes,
bone fractures, and obesity are among some of
the most important diseases that are positively
affected by physical activity (3-7). Reduction of
depression, anxiety, and stress levels as well as
improvement in the overall mental health are some
of the other benefits of being physically active (8).
For instance, an estimate reported by the World
Health Organization (WHO) in 2002 noted that
approximately 1.9 million fatalities and 19 million
lost valuable working days were attributed to
physical inactivity (9).

Selection of a suitable assessment tool in large-
scale epidemiological studies is a real challenge
for researchers and techniques employed to rate
physical activity vary greatly from study to study
(10, 11). Doubly labeled water, 7-day recall, diaries,
movement sensors, and questionnaires are some
common techniques used for measuring physical
activity with the gold standard being the doubly
labeled water which measures the total energy
spent by the individual (12). This method, however,
does not meet the requirements of the studies
on larger populations as it is both expensive and
complex (13). Recall bias is a possible issue with the
questionnaire method (14). However, this technique
is practical, simple and affordable. That is why most
epidemiological studies are based on questionnaires
in assessing physical activity. This is presently good
enough because no reliable, relatively noninvasive
technology exists for assessing physical activity for
the time being (13, 15).

Considering the critical importance of assessing
physical activity, researchers have designed different
questionnaires for various fields of activities. Some
of the results include International Physical Activity
Questionnaire (IPAQ), which was developed in
1990 in the process of a multi-center study (14
centers) located in 12 different countries. The
project, sponsored by WHO, was outlined in two
long and short scales including 31 and 13 questions
respectively (16). IPAQ is in fact the same as
Global Physical Activity Questionnaire (GPAQ)
which was standardized to be used with cross-
regional studies (17). It is also possible to mention
European Prospective Investigation into Cancer
(EPIC) Nutrition (13), Framingham Physical Activity
Questionnaire (18), Baecke Physical Activity

Questionnaire (19) and Taylor et al. physical activity
questionnaire (20).

The physical activity level (PAL) questionnaire,
adapted from the Scottish Heart health Study
(SHHS)/MONICA questionnaire, assesses current
(past year) physical activity based on time spent
at work, leisure time, as well as time spent in bed.
Despite a global abundance of instruments for
measuring physical activity, the lack of such tools is
highly felt in Iran. As physical activity patterns and
accuracy of self-reports may differ across cultural/
ethnic backgrounds or gender differences, it is
necessary to use reliable and validated instruments
for each study population (21). Few questionnaires
have been tested on the Iranian adult populations
for the assessment of physical activity (22-24). In
order to address the lack of studies on the topic under
discussion, in this paper we decided to examine the
validity and reliability of an adapted questionnaire
translated into Persian. This questionnaire was
intended to be used in data collection of Mashad
Cohort Study.

Materials and Methods

To assess the validity and reliability of the
adapted Persian version of physical activity level
(PAL) questionnaire in 2025, thirty-five healthy
participants aged 35-65 years were included in this
investigation. As this questionnaire was intended
to be used in Mashad Study data collection,
the participants were in the same age range as
Mashad study’s participants. The Mashad study
is a prospective cohort study conducted among
the population residing in Mashhad, northeastern
Iran, aimed at estimating the risk of atherosclerosis.
Each participant provided written consent.
Pregnant and lactating women were not included
in this study. All experiments were performed in
accordance with the declaration of Helsinki and
Mashhad University of Medical Sciences ethical
guidelines and regulations. The research protocol
was approved by the Research Ethics Committees
of School of Medicine, Mashhad University
of Medical Sciences (IRMUMS.MEDICAL.
REC.1386.250). All participants signed a written
inform consent before participating in the study.
PAL was assessed using James and Schofield
human energy requirement equation (25). Estimation
of energy requirement was undertaken as three
components of basal metabolic rate (BMR), thermic
response to food ingestion (TR), and PAL. The TR
was incorporated into PAL, estimated to provide two
components, and the PAL then expressed as a multiple
of BMR (25). The physical activity questions based
on James and Schofield equation were selected from
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the Scottish Heart health Study (SHHS)/monitoring
trends and determinants in cardiovascular disease
(MONICA) questionnaire (26). In this questionnaire,
questions were divided into time spent on activities
during work time (including house work), during
leisure time, and in the bed (including reading
in bed, napping and sleeping). Activities during
work-time and leisure time were divided into three
categories of very active, active and non-active,
providing different examples for each category. This
simplified description of activities let the participants
decide how many hours dedicated to each category of
activities. As shown in Table 1, the integrated energy
index (IEI) for men at inactive, moderate, and active
levels were 1.51, 2.49, and 4.34, respectively. The IEI
for women at inactive, moderate, and active levels
were 1.61, 2.52, and 4.39, respectively.

As the IEI for men and women at different
levels of activities was determined, the total energy
expenditure (TEE) for a 24-hour period was
calculated. Then, TEE divided by BMR provided
the physical activity level. BMR was estimated
using the Food and Agriculture Organization (FAO)/
World Health Organization (WHO)/United Nations
University (UNU) equation (Table 2) (27). PAL was
calculated as TEE/BMR. Individuals with 1-1.39
physical activity levels were classified as inactive
groups, and those with PAL between 1.4-1.59
and 1.6-1.89 were categorized as low activity and
moderate activity groups, respectively. The physical
activity level of high-activity subjects was 1.9-2.5.
Participants’ weight and height were measured
without shoes and with light clothes. Weight was
measured by a calibrated scale and rounded to the
nearest 0.1 kg. Height was measured by a wall-
mounted instrument rounded to the nearest 0.5 cm.
Body mass index (BMI) was calculated as weight/
height’ (kg'm?).

After following the process of forward-backward

translation, 20 subjects (aged 18-65 years) were invited
to fill out the Persian version of the questionnaire in
two independent sessions (3-5 days after the first
session) in order to determine the reliability index.
SPSS software (Version 25.0, Chicago, IL, USA)
was used for all analyses. To evaluate reliability, the
interclass correlation coefficient (ICC) was used. A
95% confidence interval (CI) was reported to describe
the variety in the ICCs. ICC values were interpreted
as 0.81-1.0=excellent; 0.61-0.80=very good; 0.41-
0.60=good; 0.21-0.40=fair; and 0-0.20=poor.

The Content Validity Ratio (CVR) evaluated
the necessity of each item. We requested the fifteen
experts (7 nutritionists, 4 sport physiologists, and 4
epidemiologist) to assess the necessity of the physical
activity level questionnaire items on a three- point
scale as (i) ‘not necessary’ OR (ii) ‘useful but
not essential” OR (iii)’essential’. Then, for each
item, CVR=(Ne-N/2)/(N/2) was calculated, where
Ne=number of experts voting ‘essential’ and N=total
number of recruited experts. We used the Lawshe
Table for CVR to check the minimum value of CVR
for our number of experts to determine whether our
item is valid or not (28). Similarly, for content validity
index (CVI), professional evaluated the relevance of
the of each PAL questionnaire items on a 4-point
rating as (i) ‘not relevant’, (ii) ‘somewhat relevant’,
(iii) ‘quite relevant’ OR (iv) ‘highly relevant’.
CVI (for individual items) was obtained by I-CVI
(R)=Nr/N where Nr=number of experts voting and
N=total number of recruited experts.

Thirty-five participants (65% females, 70%
graduated) completed the questionnaires and
anthropometric measurements. The mean age and
BMI of study participants were 37.55+£14.92 years
and 24.19+3.63 kg/m?. The mean score of PAL in the
first and second measurements was 1.69+0.32 and

Table 1: Integrated energy index (IEI) for men and women at different activity levels.

Activity level Male

Female

Inactive
Moderate

(0.75x1.54)+(0.25x1.4)=1.51
(0.75%2.8)+(0.25x1.54)=2.49
Active (0.60x6.2)+(0.40x1.54)=4.34

(0.75x1.68)+(0.25%1.4)=1.61
(0.75x2.8)+(0.25%1.68)=2.52
(0.60x6.2)+(0.40%1.68)=4.39

Table 2: Equations for calculating basal energy needs and BMR for adolescents and adults (MJ/day).

Adolescent Male Female
(10-17+) 0.0732 W*+2.72 0.0510 W+3.12
Adults

(18-29+) 0.0640 W+2.84 0.0615 W+2.08
(30-59+) 0.0485 W+3.67 0.0364 W+3.47
(>60) 0.0565 W+2.04 0.0439 W+2.49

*W was the average weight (kg).
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Table 3: The CVI and CVR scores for the PAL questionnaire.

Questions CVR CVI
1 0.47 1
2 1 1
3 1 1
4 0.87 1
5 0.87 1
6 0.33 1
7 0.20 1

CVR: Content validity ratio, CVI: Content validity index, PAL: Physical activity level.

Table 4: The interclass correlation coefficient (ICC) and 95% CI for each item of the questionnaire in two repeated

measurements.

No. Question content I1CC 95% CI
1 Can you walk? - - -
2 Please specify your physical activity during daily work: - - -
(Dear interviewer, please explain the table according to the
guide)
3 Work time activities Very active 0.883 0.739-0.948
Active 0.828 0.639-0.918
Inactive 0.894 0.788-0.947
4 Non-work time activities Very active 0.785 0.492-0.909
Active 0.890 0.777-0.946
Inactive 0.770 0.544-0.884
5 In-bed time Reading book 0.997 0.994-0.999

Final score of physical activity level

Napping during the day 0.886 0.775-0.943
Sleeping during night  0.939 0.880-0.969
0.887 0.779-0.956

1.76+0.35, respectively. As it is shown in Table 3,
the CVR for the first question was 0.47, for the next
two questions, it was 1, and for the fourth and fifth
questions, it was 0.87. Other two questions had
CVRs 0f 0.33 and 0.2, respectively. As according to
the Lawshe Table (29) for CVR, the minimum value
of CVR for our number of experts to determine
whether our item is valid or not was 0.49, the first
and the last two questions were removed. The [-CVI
(R) was equal to 1 for all the questions. Among the
four remained questions, question 3-5 were directly
involved in the calculation of PAL. In Table 4, the
ICC and 95% CI for each part of these questions
was presented. The ICC for the final score of PAL
was reported to be 0.887 (95% CI: 0.779-0.956). For
the second question, ICC was not determined.

The results of the current study revealed that the
Persian version physical activity level questionnaire
adapted from the Scottish Heart health Study
(SHHS)/MONICA questionnaire had a good
reliability (ICC of 0.893) and content validity and
in this sense, and it is in line with other studies
(13, 19, 30, 31). The role of physical activity in
disease prevention, mental health improvement and

quality of life increment have been investigated and
confirmed in various studies (14, 32-35). Despite
the abundance of measuring tools for physical
activity, lack of simple, valid and reliable tools is
still felt in Iran (36). Most existing physical activity
questionnaires focus on PA during leisure time
or at work, which limits the application of these
instruments and thus cause errors in the evaluation
of the overall amount of physical activity (37).
IPAQ overcomes this problem by covering five
domains of Job-related, transportation, housework,
sport, and leisure-time, and sedentary behaviors.
Although, they consider duration (minutes) and
frequency (days) of physical activity in the last 7
days, they are relatively more complicated (38, 39).

In the transregional study of Saraik et al.,
which was conducted in 12 countries to investigate
the validity and reliability of IPAQ, the internal
correlation coefficient was 30% and the reliability
coefficient was 80% for IPAQ (38). In another study,
the reliability coefficient of GAPQ was estimated
to be 69% after 2 weeks and 55% after 2 months
(39). In another study, the reliability of the Beck
questionnaire was estimated to be from 78% to
84% for different areas of this questionnaire (40).
Meanwhile, the intraclass correlation coefficient
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of PAL questionnaire in our study was estimated
as 0.89 which is acceptable compared to similar
questionnaires.

This study had some limitations that should be
considered. First, we only focused on the content
validity of the Persian version of the PAL questionnaire
in this study, and the PAL results were not compared
to a valid instrument or gold standard of the PAL
measurement. Second, to determine the reliability and
content validity of the questionnaire, in accordance
with Mashad study, we included adult healthy
population. So, the results may not be generalized
to other age groups or patients. Additionally, factors
such as the small sample size, low proportion of men,
participants’ activity levels, and potentially their
education levels could affect the results.

Conclusion

The results of this study revealed that the PAL
questionnaire in Mashad study was a reliable and
valid instrument to measure PAL in adult healthy
population.
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