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ABSTRACT

Object�ve: The purpose of this study is to translate the REGICOR-short Physical Activity Questionnaire (REGICOR-sPAQ) into Turkish and assess its
validity and reliability.
Mater�al and Methods: REGICOR Short Physical Activity Questionnaire was translated by sports medicine specialists and language control was provi‐
ded. For face and content validity, expert comments were gathered. The pilot study tested the questionnaire's validity and reliability. Data were collec‐
ted at Süleyman Demirel University between January 2022 and March 2023. To examine the reliability, the REGICOR Short Physical Activity Question‐
naire was administered to the participants twice and the results of the two questionnaires were examined by test-retest. To assess concurrent validity,
participants were administered the International Physical Activity Questionnaire simultaneously and the results of the two surveys were evaluated by
correlation analysis. To evaluate criterion validity, the participant filled out the questionnaire after using an accelerometer or pedometer for a week and
the results were examined by correlation analysis. The survey was examined in terms of discriminant validity by asking sociodemographic and demog‐
raphic questions along with the survey.
Results: The sample size consisted of 450 participants (253 female, 197 male; mean age: 26.6±9.4 years), most of whom were university students.
The results obtained from the test-retest reliability for the REGICOR-sPAQ are at a good level (r=0.55-0.81; p<0.001). REGICOR-sPAQ is found to
have good concurrent validity (r=0.29-0.78; p<0.001). The criterion validity is at the medium level (r=0.29-0.49; p<0.001). The REGICOR-sPAQ was
able to make a statistically significant distinction between genders, chronic disease status and medication use in terms of distinction validity (p<0.05).
Conclus�on: This study adapts an international questionnaire to evaluate physical activity in Türkiye. Based on these observations, it can be said that
the Turkish version of the REGICOR-sPAQ is valid and reliable.

Keywords: Adaptation work, physical activity, questionnaire

ÖZ

Amaç: Bu çalışmanın amacı, REGICOR Kısa Fiziksel Aktivite Anketini Türkçeye uyarlamak, geçerliliğini ve güvenilirliğini değerlendirmektir.
Gereç ve Yöntem: REGICOR Kısa Fiziksel Aktivite Anketi spor hekimi uzmanları tarafından çevirisi yapılarak dil kontrolü sağlandı. Görünüş ve kapsam
geçerliliği için uzman görüşleri alındı. Pilot uygulama ile anketin geçerliliği ve güvenilirliği incelendi. Araştırmanın verileri Ocak 2022-Mart 2023 tarihleri
arasında Süleyman Demirel Üniversitesi'nde toplandı. Güvenilirliği incelemek için REGICOR Kısa Fiziksel Aktivite Anketi katılımcılara iki kez uygulandı ve
iki anketin sonuçları test-retest yapılarak incelendi. Eş zamanlı geçerliliği değerlendirmek için katılımcılara aynı anda Uluslararası Fiziksel Aktivite Anketi
uygulandı ve iki anketin sonuçları korelasyon analizi ile değerlendirildi. Kriter geçerliliği yönünden değerlendirmek için katılımcı bir hafta süreyle akselero‐
metre veya adımsayar kullandıktan sonra anketi doldurdu ve sonuçları korelasyon analizi ile incelendi. Anketle birlikte sosyodemografik ve demografik
sorular sorularak, anket ayrım geçerliliği yönünden incelendi.
Bulgular: Örneklem büyüklüğü çoğunluğu üniversite öğrencisi olan 450 katılımcıdan (253 kadın, 197 erkek; ortalama yaş: 26.6±9.4 yıl) oluştu. REGI‐
COR Kısa Fiziksel Aktivite Anketi için test-retest güvenilirliğinden elde edilen sonuçlar iyi düzeyde idi (r=0.55-0.81; p<0.001). REGICOR Kısa Fiziksel
Aktivite Anketinin eş zamanlı geçerliliği iyi bulundu (r=0.29-0.78; p<0.001). Ölçüt geçerliği orta düzeyde idi (r=0.29-0.49; p<0.001). REGICOR Kısa Fi‐
ziksel Aktivite Anketi, ayırt edici geçerlilik açısından cinsiyetler arasında, kronik hastalık durumunda ve ilaç kullanımında istatistiksel olarak anlamlı bir
ayrım yapabildi (p<0.05).
Sonuç: Bu çalışma ile Türkiye'de fiziksel aktiviteyi ölçmek için kullanılmak üzere uluslararası bir anket uyarlandı. Bu bulgulara dayanarak REGICOR Kısa
Fiziksel Aktivite Anketinin Türkçe versiyonunun geçerli ve güvenilir olduğu söylenebilir.
Anahtar Sözcükler: Anket, fiziksel aktivite, uyarlama çalışması
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INTRODUCTION
Phys�cal act�v�ty has pos�t�ve e�ects on phys�cal and mental
health. Phys�cal act�v�ty, wh�ch �s benef�c�al �n both d�sease
prevent�on and treatment processes, has l�near relat�onsh�p
w�th health. Phys�cal act�v�ty has been shown to pos�t�vely
�mpact health-related qual�ty of l�fe. Phys�cal �nact�v�ty �s
shown as the fourth largest cause of death worldw�de and
�s seen as a un�versal problem w�th undes�rable health, eco-
nom�c, soc�al and env�ronmental consequences (1). An est�-
mated 21-25% of breast and colon cancer cases as well as
30% of �schem�c heart �ssues are attr�buted to phys�cal
�nact�v�ty (2).

Sedentary behav�or �s def�ned as act�ons l�ke s�tt�ng and la-
y�ng that �nvolve an energy expend�ture of 1.5 metabol�c
equ�valents (MET) or less when the person �s awake, where-
as phys�cal act�v�ty �s def�ned as any bod�ly movement
made by the skeletal muscles that requ�res energy. One MET
represents energy expended wh�le s�tt�ng at rest. Phys�cal
act�v�t�es are o�en class�f�ed accord�ng to the�r �ntens�ty
w�th reference to MET. The total weekly MET value �s calcu-
lated by mult�ply�ng the phys�cal act�v�ty MET value and
the durat�on of phys�cal act�v�ty (3). The measurement of
phys�cal act�v�ty �s �mportant for assess�ng publ�c health
and mak�ng necessary �ntervent�ons (4).

Phys�cal act�v�ty and sedentary behav�or can be measured
by var�ous subject�ve or object�ve methods. Ind�v�duals ans-
wer quest�ons by remember�ng the�r phys�cal act�v�t�es and
sedentary behav�ors, and as a result, they can get �nforma-
t�on about how act�ve or sedentary they are (5). Quest�onna-
�res are o�en preferred today due to the fact that they are
econom�cal, easy to use and can reach a w�de range of par-
t�c�pants (6). Surveys can be adm�n�stered �n d��erent ways:
face-to-face, by ma�l, phone �nterv�ew, and onl�ne. In the
face-to-face �nterv�ew method, the researcher �nteracts w�th
the person answer�ng the survey (7). Although the marg�n
of error �n surveys conducted �n th�s way �s lower, the res-
ponse rate to the survey �s h�gher, and the rate of remov�ng
unclear parts �s h�gher. It can cause t�me burden for the re-
searcher (8).

Pedometers and accelerometers, wh�ch have become w�-
despread w�th the development of technology today, can be
g�ven as examples of �nd�rect object�ve methods that quan-
t�fy the amount of phys�cal act�v�ty and �nact�v�ty (9). Altho-
ugh dev�ce-based measurements are usually more val�d
and rel�able, they only calculate the t�me elapsed dur�ng
body movements, �n wh�ch case they prov�de �nformat�on
about the person's phys�cal act�v�ty and sedentary perfor-
mance wh�le they are on the body (10). In add�t�on, dev�ce-
based measurements are performed �n d��erent areas
(home, workplace, nature, garden�ng, etc.) lack the d�st�nc-
t�on of phys�cal act�v�t�es performed (11).

The Internat�onal Phys�cal Act�v�ty Quest�onna�re (IPAQ),
wh�ch has short and long vers�ons, �s one of the commonly
used quest�onna�res to evaluate phys�cal act�v�ty. IPAQ
short form �s more w�dely used because �t �s shorter and
more understandable than the IPAQ long form (12). The
IPAQ short form cons�sts of n�ne open-ended quest�ons that
quest�on the person's l�ght, moderate and h�gh �ntens�ty
phys�cal act�v�t�es and �s a quest�onna�re to be f�lled out by
remember�ng the person's last seven days. As a result, IPAQ
short form calculates the total MET/m�n value at d��erent
phys�cal act�v�ty �ntens�t�es. There are some d�sadvantages
of th�s form, though. The quest�ons asked �n the IPAQ short
form are l�m�ted to re�ect�ng d��erent per�ods such as
work, �llness, vacat�on, s�nce �t can only evaluate the last
week. In add�t�on to prov�d�ng ease of use and pract�cal�ty,
the IPAQ short form has only one quest�on that quest�ons
sedentary behav�or along w�th phys�cal act�v�ty (13). Beca-
use the long form �s lss understandable and longer, �t may
not be pract�cable to use �n commun�ty screen�ng (14).

In the REGICOR Short Phys�cal Act�v�ty Quest�onna�re (RE-
GICOR-sPAQ) w�th s�x d��erent quest�ons, �t was asked how
many days a month and how many m�nutes a day members
of the general publ�c engaged �n phys�cal act�v�ty (normal
walk�ng, br�sk walk�ng, nature walk�ng, sta�r cl�mb�ng, f�-
eld and garden work, exerc�se and sports) �n the�r le�sure
t�me (12). The answers g�ven to the quest�onna�re can est�-
mate energy expend�ture for l�ght (<4 MET), moderate (4-5.5
MET), and v�gorous (>6 MET)) phys�cal act�v�t�es as well as
the total weekly energy expend�ture w�th the developed al-
gor�thm. In order to determ�ne the weekly �nact�v�ty t�me,
t�me spent �n front of the TV, computer, game console �s as-
ked separately, on a work or hol�day day. F�nally, the ques-
t�onna�re �ncludes a 6-cho�ce quest�on to determ�ne the oc-
cupat�on's phys�cal act�v�ty level. (15). In th�s study, �t �s
a�med to adapt the REGICOR-sPAQ to Turk�sh, to evaluate
�ts val�d�ty and rel�ab�l�ty w�th the sta� and students of our
un�vers�ty.

MATERIAL and METHODS
Study Des�gn

Perm�ss�on was obta�ned v�a e-ma�l on November 29, 2021,
to adapt �nto Turk�sh the REGICOR-sPAQ developed by Mo-
l�na et al. (15). The research was approved w�th the Süley-
man Dem�rel Un�vers�ty Cl�n�cal Research Eth�cs Board of
Med�cal Faculty eth�cs comm�ttee perm�ss�on dated
23/12/2021 and numbered 377. Upon obta�n�ng the perm�ss�-
ons, the quest�onna�re was f�rst translated �nto Turk�sh.
Then, �n turn, cross-cultural val�dat�on, expert panel (ob-
servat�onal val�d�ty), expert op�n�ons (content val�d�ty), p�-
lot study, sample s�ze est�mat�on, test-retest rel�ab�l�ty,
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construct val�d�ty (concurrent val�d�ty, cr�ter�on val�d�ty),
and d�scr�m�nat�on val�d�ty, stat�st�cal analyses steps were
appl�ed.

Translat�on Steps

In order to use REGICOR-sPAQ �n Turk�sh, the translat�on
steps were carr�ed out us�ng the gu�de that allows the scale
and measurement tools created �n d��erent languages by
Souza and Rj��anastr�rat to be used �n the des�red language
(16). The quest�onna�re was translated �nto Turk�sh by three
�ndependent sports med�c�ne spec�al�sts w�th a good level
of Engl�sh. The sen�or researcher comb�ned the three trans-
lat�ons �nto a s�ngle quest�onna�re by f�x�ng �ncons�stent
translat�ons. Two d�st�nct translators who were nat�ve Eng-
l�sh speakers and had a strong grasp of Turk�sh translated
the quest�onna�re from Turk�sh �nto Engl�sh w�thout see�ng
the or�g�nal. All translat�ons were compared w�th the or�g�-
nal by the respons�ble researcher and the Turk�sh vers�on
of the quest�onna�re was obta�ned (Append�x 1).

Cross-cultural Val�dat�on

Part�c�pants

The study was conducted between January 2022 and March
2023. In order to reach a heterogeneous group �n terms of
age, soc�oeconom�c status and phys�cal act�v�ty, academ�c
and adm�n�strat�ve sta� and students work�ng at Süleyman
Dem�rel Un�vers�ty Med�cal Faculty formed the populat�on
of the study. Noth�ng personal was accessed, and data were
handled w�th conf�dent�al�ty. No pr�vate �nformat�on was
d�sclosed, and pr�vacy was upheld. Every part�c�pant sa�d
that they gave the�r �nformed perm�ss�on. Informat�on abo-
ut the descr�pt�ve data of the part�c�pants was prov�ded
w�th the data form prepared by the researchers.

Procedure

Face-to-face �nterv�ews w�th 450 �nd�v�duals were used to
complete the data form, wh�ch �ncluded quest�ons and par-
t�c�pants' descr�pt�ve �nformat�on. Part�c�pants who agreed
to use �t dur�ng the cr�ter�on val�d�ty phase were followed
w�th accelerometer dev�ces for one week.

REGICOR-sPAQ Calculat�on Method

The REGICOR-sPAQ may be used to assess overall energy
expend�tures �n le�sure act�v�t�es as well as energy expend�-
tures at var�ous levels of phys�cal act�v�ty �ntens�ty. The RE-
GICOR-sPAQ class�f�ed phys�cal act�v�ty �nto l�ght (<4 MET),
moderate (4-5.5 MET), and v�gorous (>6 MET) �ntens�ty le-
vels. All est�mates were made as MET-m�n/wk. Energy ex-
pend�ture est�mates and total energy expend�ture est�mates
for phys�cal act�v�t�es of d��erent �ntens�t�es were est�mated
us�ng the formulae of the REGICOR-sPAQ's Est�mate of

Energy Expend�ture �n Phys�cal Act�v�ty, as shown �n Ap-
pend�x 1.

The est�mated total energy expend�ture score obta�ned �n
REGICOR-sPAQ was categor�zed as 0-600 METs, 600-3000
METs and over 3000 METs, �nsp�red by the IPAQ short form.
These data were presented as descr�pt�ve numbers and per-
centages, by calculat�ng the Kappa value for test-retest rel�-
ab�l�ty. Occupat�onal phys�cal act�v�ty categor�cal var�able
was presented as descr�pt�ve number and percentage.

Weekly sedentary t�me (hours) = [(Number of days worked
per week) x (hours spent �n front of TV, games, computer
dur�ng work�ng day)] + [(number of days worked �n 7-week)
x (da�ly TV, game, computer on vacat�on day) elapsed
t�me)] was calculated us�ng the formula. The total seden-
tary t�me obta�ned was categor�zed as 0-28 hours per week,
over 28 hours per week, and descr�pt�ve values were pre-
sented as numbers and percentages, and Kappa value was
calculated for test-retest rel�ab�l�ty (17).

Measur�ng Dev�ces (Pedometer / Accelerometer)

The X�aom� M� Band 5 (X�aom�, Be�j�ng, Ch�na) �s a dev�ce
equ�pped w�th a three-ax�s accelerometer and a three-ax�s
gyroscope. The reason for �ts use as a pedometer �s pr�ma-
r�ly because �t has a sensor fundamentally used to calculate
step counts. The accelerometer detects v�brat�ons occurr�ng
w�th each step taken by the user, thereby est�mat�ng the
step count. The dev�ce �s attached to the non-dom�nant
wr�st by follow�ng the �nstruct�ons �n the user manual. Par-
t�c�pants were asked to note down the number of steps be-
fore go�ng to sleep every day for a week and forward them
to the researcher.

SenseWear Armband Pro 2 (SWA) (BodyMed�a Inc., P�tts-
burgh, PA, USA) was used as the accelerometer. The Sense
Wear armband has 2-d�rect�on accelerometer, heat transfer,
body temperature, surround�ng temperature close to the
body, and galvan�c sk�n response sensors. It �nd�rectly g�ves
energy consumpt�on, number of steps, phys�cally act�ve
t�me, sedentary t�me, sleep t�me and average MET values
through �ts sensors and so�ware. In accordance w�th the
user manual, the upper r�ght arm �s attached to the tr�ceps
brach�� muscle l�ne �n such a way that �t touches the sk�n.
Part�c�pants were told to cont�nue the�r da�ly l�ves w�th an
accelerometer for a week. At the end of th�s per�od, the ac-
celerometer data of the part�c�pant were recorded on the
computer by the researchers us�ng the SenseWear Armband
v.1.0 so�ware program.

Observat�onal Val�d�ty and Content Val�d�ty

For the observat�onal val�d�ty and content val�d�ty, op�n�-
ons were obta�ned from s�x academ�c�ans (two �n Sports
Med�c�ne, and Phys�otherapy and Rehab�l�tat�on each; one
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�n Publ�c Health and Fam�ly Med�c�ne each) through qual�-
tat�ve and quant�tat�ve data collect�on forms. The content
val�d�ty of the quest�onna�re was analyzed w�th the feed-
back obta�ned. I-CVI values were calculated as 0.83-1.00,
and S-CVI value was calculated as 0.97, and �t was determ�-
ned that content val�d�ty was ach�eved.

P�lot Study

Data �n the p�lot phase of the study were collected by the
researchers �n a face-to-face env�ronment. The surveys were
conducted on a total of 20 people, �nclud�ng academ�c, ad-
m�n�strat�ve sta� and students work�ng at the state un�ver-
s�ty. At th�s stage, �n add�t�on to the n�ne quest�ons �n the
survey translated �nto Turk�sh, part�c�pants were asked to
g�ve descr�pt�ve �nformat�on such as age, gender, mar�tal
status, educat�on level, profess�on, �ncome level, presence
of psycholog�cal and chron�c d�seases and med�cat�on use.

Sample S�ze Est�mat�on

In val�d�ty and rel�ab�l�ty stud�es, �t �s recommended to rec-
ru�t at least 10 t�mes the number of part�c�pants �n the sur-
vey for sample s�ze (18). In th�s context, �t �s su��c�ent to re-
ach at least 90 people w�th a scale cons�st�ng of n�ne �tems.
A total of 450 people were reached w�th the conven�ence
sampl�ng method. W�th th�s number, 25 % of the Süleyman
Dem�rel Un�vers�ty Faculty of Med�c�ne un�verse has been
reached.

Test Retest Rel�ab�l�ty

Kappa analys�s and Spearman Rho correlat�on analys�s
were performed to assess test-retest rel�ab�l�ty of categor�cal
var�ables. Occupat�onal phys�cal act�v�ty var�able, total
energy expend�ture score and categor�cal var�ables of we-
ekly sedentary t�me were subjected to Kappa analys�s. Spe-
arman rho correlat�on analys�s was performed on energy
scores for l�ght, moderate, and v�gorous �ntens�ty phys�cal
act�v�ty, as well as the overall energy expend�ture score and
quest�ons assess�ng sedentary behav�or.

Construct Val�d�ty

Concurrent Val�d�ty

For concurrent rel�ab�l�ty and val�d�ty, the IPAQ short form,
developed by Öztürk and colleagues �n the Turk�sh rel�ab�-
l�ty and val�d�ty study, was used to gauge l�ght, moderate
and v�gorous-�ntens�ty phys�cal act�v�ty performed �n the
last week (13). The var�ables that can be compared �n the
IPAQ short form and the REGICOR-sPAQ are s�m�lar. All
phys�cal act�v�ty var�ables were evaluated w�th Spearman
rho correlat�on analys�s as they d�d not f�t the normal
d�str�but�on.

Cr�ter�on Val�d�ty

In order to understand that part�c�pants f�lled out the sur-
veys correctly, �t �s necessary to evaluate them w�th object�-
ve measurement tools. In prev�ous stud�es, accelerometers
or pedometers were generally used to assess phys�cal act�-
v�ty. In th�s study, Armband and step count MI Band were
used for cr�ter�on val�d�ty. The number of steps obta�ned
from the MI Band and the phys�cally act�ve t�me and step
count values obta�ned from the Armband were subjected to
Spearman rho correlat�on analys�s w�th the total phys�cal
energy expend�ture score and sedentary t�me obta�ned from
REGICOR-sPAQ.

D�scr�m�nant Val�d�ty

D�scr�m�nant val�d�ty was used to determ�ne structural val�-
d�ty. A data form �nqu�r�ng about soc�odemograph�c and
health status was used to learn the ab�l�ty of the quest�on-
na�re to d�st�ngu�sh the phys�cal act�v�ty levels of d��erent
subgroups.

Stat�st�cal Analyses

In the analys�s of data, SPSS v.23 package programs were
used. The Shap�ro-W�lk test exam�ned �f the quant�tat�ve
data followed a normal d�str�but�on. The d��erence
amongst categor�cal var�ables was evaluated through the
Ch�-Square test w�th Monte Carlo correct�on, and the d��e-
rence between the quant�tat�ve var�ables was assessed w�th
the Mann-Wh�tney U and Kruskal-Wall�s tests. Spearman
correlat�on analys�s was used for the correlat�on analys�s.
Kappa compl�ance coe��c�ent was preferred for the exam�-
nat�on of test-retest data. The data are presented as frequ-
ency (n), percentage rat�o (%), mean ± standard dev�at�on,
and m�n�mum-max�mum. Under the 0.05 threshold, the p-
value was regarded as s�gn�f�cant. The rho value was �n-
terpreted as very low correlat�on between 0.0-0.2, low cor-
relat�on between 0.21-0.4, moderate correlat�on between
0.41-0.6, h�gh correlat�on between 0.61-0.8, and very h�gh
correlat�on for >0.8. Kappa values between 0.00-0.20 were
�nterpreted as very low compl�ance, 0.21-0.40 low level
compl�ance, 0.41-0.60 moderate compl�ance, 0.61-0.80
good level compl�ance, and 0.81-1.00 very good level of
compl�ance (18).

RESULTS
Th�s study �ncluded 450 part�c�pants, whose descr�pt�ve fe-
atures are g�ven �n Table 1. The mean age of the part�c�pants
was 26.6±9.4 years and the mean body mass �ndex was
23.4±4.3 kg/m2. The categor�cal data of occupat�onal phys�-
cal act�v�ty that the part�c�pants answered �n the REGICOR-
sPAQ are g�ven �n Table 1. Phys�cal act�v�ty data of the part�-
c�pants �n the weekly MET-m�n are summar�zed �n Table 2.
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Table 1. Descr�pt�ve data of part�c�pants
Features n %
Gender    
Female 253 56.2
Male 197 43.8
Age (yrs)    
18-34 367 81.5
35-44 34 7.6
≥45 49 10.9
Body Mass Index (kg/m2)    
<18.5 37 8.2
18.5-24.9 287 63.8
25.0-29.9 97 21.6
≥30 29 6.4
Mar�tal status    
Marr�ed 92 20.5
S�ngle 358 79.5
Educat�on    
Pr�mary school 23 5.1
H�gh school 38 8.4
College / Un�vers�ty 356 79.2
Master's degree / PhD 33 7.3
Income    
Less than expenses 134 29.8
Equal to expenses 231 51.3
More than expenses 85 18.9
Chron�c d�sease presence    
Yes 76 16.9
No 374 83.1
Psycholog�cal d�sease    
Yes 31 6.9
No 419 93.1
Cont�nuous drug use    
Yes 55 12.2
No 395 87.8
Occupat�onal phys�cal act�v�ty    
Very l�ght phys�cal e�ort 156 34.6
L�ght phys�cal e�ort 69 15.3
Moderate phys�cal e�ort 76 16.9
H�gh phys�cal e�ort 97 21.6
Very h�gh phys�cal e�ort 34 7.6
V�gorous phys�cal e�ort 18 4.0
REGICOR-sPAQ total phys�cal act�v�ty level (MET m�n/wk)
<600 60 13.3
600-3000 285 63.4
>3000 105 23.3
MET: metabol�c equ�valent

Table 2. REGICOR-sPAQ phys�cal act�v�ty character�st�cs of Ind�v�duals
Phys�cal act�v�ty status Mean±SD Med�an M�n-Max
L�ght-�ntens�ty PA (MET-m�n/wk) 1073±1657 839.2 0-27972
Moderate-�ntens�ty PA(MET-m�n/wk) 453.2±1457 139.9 0-16608
V�gorous-�ntens�ty PA(MET-m�n/wk) 938.6±1819 244.8 0-22009
Total energy expend�ture �n PA (MET-m�n/wk) 2465±3428 1644 0-41881
T�me spent sedentary �n the work�ng day (hrs) 2.68±2.04 2 0-15
Sedentary t�me spent on vacat�on (hrs) 3.99±2.79 4 0-15
Number of days worked per week (n) 4.66±1.48 5 0-7
MET: metabol�c equ�valent, SD: standard dev�at�on, PA: phys�cal act�v�ty

Rel�ab�l�ty Analys�s

The 600 MET-m�n/wk level that WHO recommends was met
by 86.6% of the part�c�pants.

The test-retest rel�ab�l�ty for the categor�cal var�ables of RE-
GICOR-sPAQ �s shown �n Table 3. The Kappa value for the
phys�cal act�v�ty level was 0.96, and a very good level of
compl�ance was ach�eved. For the categor�cal var�able of
occupat�onal phys�cal act�v�ty, the Kappa value �s 0.64 and
reveals a good level of compl�ance. The Kappa value for se-

dentary t�me was 0.75 and a good level of compl�ance was
found. The test-retest rel�ab�l�ty of phys�cal act�v�ty �nten-
s�ty and sedentary t�me data of REGICOR-sPAQ �s d�splayed
�n Table 4. Spearman rho correlat�on values for phys�cal ac-
t�v�ty �ntens�ty and sedentary behav�or ranged 0.55-0.81.
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Table 3. Test-retest rel�ab�l�ty for presence of phys�cal act�v�ty
Parameter Kappa p
Amount of phys�cal act�v�ty (MET-m�n/wk)
0-600

0.96 <0.001*600-3000
>3000
Occupat�onal phys�cal act�v�ty
Very l�ght PE

0.64 <0.001*
L�ght PE
Moderate PE
H�gh PE
Very h�gh PE
V�gorous PE
Sedentary t�me (hrs/wk)
0-28 0.75 <0.001*>28
MET: metabol�c equ�valent; PE: phys�cal e�ort; *: p �s s�gn�f�cant at the 0.05 level.

Construct Val�d�ty

To assess concurrent val�d�ty, the assoc�at�on between the
REGICOR-sPAQ and the IPAQ short form was �nvest�gated.
Accord�ng to the Spearman rho correlat�on analys�s, the lo-
west correlat�on was observed at the moderate �ntens�ty
phys�cal act�v�ty level (r=0.29, p<0.001),

Table 4. Test-retest rel�ab�l�ty for phys�cal act�v�ty level

Phys�cal act�v�ty (n=100) Spearman's
Rho p

L�ght-�ntens�ty PA (MET-m�n/wk) 0.72 <0.001*
Moderate-�ntens�ty PA (MET-m�n/wk) 0.55 <0.001*
V�gorous-�ntens�ty PA (MET-m�n/wk) 0.81 <0.001*
Total energy expend�ture �n PA (MET-
m�n/wk) 0.78 <0.001*
T�me spent sedentary �n the work�ng day
(hrs) 0.73 <0.001*
Sedentary t�me spent on vacat�on (hrs) 0.80 <0.001*
Number of days worked per week 0.69 <0.001*
MET: metabol�c equ�valent; PA: phys�cal act�v�ty; *: p �s s�gn�f�cant at the 0.05
level.

and the h�ghest correlat�on was observed �n the t�me spent
sedentary (r=0.78, p<0.001). For cr�ter�on val�d�ty, the corre-
lat�on between total energy expend�ture score (MET-m�n)
obta�ned from REGICOR-sPAQ and �nact�ve t�me and total
number of steps per week �s shown �n Table 5. There was a
moderate correlat�on (r=0.49, p<0.001) between pedometer-
measured steps and total energy expend�ture. It was found
that there was a low level of negat�ve correlat�on between
the number of steps and the t�me spent sedentary (r=-0.30,
p<0.001).

The correlat�on between the total energy expend�ture score
and the number of steps obta�ned from the SenseWear Arm-
band and the phys�cal act�ve t�me �s also shown �n Table 5.

It y�elded a moderate correlat�on between the whole phys�-
cal act�v�ty po�nt and the step count obta�ned from the arm-
band (r=0.41, p<0.001). The total energy expend�ture score
revealed low correlat�on w�th the phys�cally act�ve t�me ob-
ta�ned from the armband (r=0.29, p<0.001).

Table 5. Val�d�ty analyzes compared to IPAQ Short Form, pedome-
ter and armband

Concurrent val�d�ty between IPAQ short form and REGICOR-sPAQ
Phys�cal Act�v�ty Spearman's

Rho p
L�ght-�ntens�ty PA 0.65 <0.001*
Moderate-�ntens�ty PA 0.29 <0.001*
V�gorous-�ntens�ty PA 0.48 <0.001*
Total energy expend�ture �n PA 0.65 <0.001*
Sedentary behav�or (hours/week) 0.78 <0.001*
Concurrent val�d�ty between step count and REGICOR-sPAQ
Total energy expend�ture �n PA 0.49 <0.001*
Sedentary behav�or (hrs/wk) -0.30 0.032*
Concurrent val�d�ty between Armband and REGICOR-sPAQ
Total energy expend�ture �n PA
Number of steps obta�ned from Armband 0.41 0.003*
Phys�cal act�ve t�me accord�ng to data
Armband record 0.29 0.041*
IPAQ: Internat�onal Phys�cal Act�v�ty Quest�onna�re; PA: phys�cal act�v�ty; *: p �s
s�gn�f�cant at the 0.05 level.

Structural Val�d�ty

For d�scr�m�nant val�d�ty, the d�scr�m�nat�on of total energy
expend�ture score w�th gender, age, body mass �ndex, mar�-
tal status, educat�on status, �ncome status, chron�c d�sease
status, psycholog�cal �llness status, and drug use was exa-
m�ned. A stat�st�cally s�gn�f�cant d��erence was found bet-
ween genders (p=0.035), �n chron�c d�sease status
(p=0.001), and drug use (p=0.008). In other var�ables, no
stat�st�cally s�gn�f�cant d��erence was determ�ned (Table 6).
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Table 6. MET-m�n PA levels and compar�sons of subgroups
Parameter n Mean±SD Med�an M�n-Max p
GenderM          
Female 253 2276±3571 1497 0-41881 0.035*Male 197 2708±3227 1871 0-32832
Age (yr)K          
18-34 367 2469±3571 1690 0-41881

0.5335-44 34 2417±3253 1236 73-17197
≥45 49 2466±2317 1487 0-9783
BMI (kg/m2)K          
Underwe�ght (<18.5) 37 2612±3031 1490 82-17197

0.61Normal (18.5-24.9) 287 2447±3414 1717 0-41881
Overwe�ght (25-30) 97 2250±2073 1654 0-11360
Obese (>30) 29 3175±6588 1182 49-32832
Mar�tal statusM          
Marr�ed 92 3034±5572 1698 0-41881 0.73S�ngle 358 2319±2600 1644 0-32832
Educat�on statusK          
Pr�mary school 23 1884±1500 1357 98-5268

0.86H�gh school 38 3723±5500 1640 0-29252
College/Un�vers�ty 356 2375±3304 1644 0-41881
MS degree/PhD 33 2391±2229 1734 392-11360
Income statusK          
Income < expenses 134 2364±4003 1292 0-32832

0.06Income = expenses 231 2540±3410 1788 0-41881
Income > expenses 85 2422±2356 1960 49-16741
Chron�c d�sease statusM          
Yes 76 1589±1500 1140 0-7636 0.001*No 374 2643±3674 1768 0-41881
Psycholog�cal d�seaseM          
Yes 31 3050±3304 2231 0-17197 0.11No 419 2422±3436 1617 0-41881
Cont�nuous drug useM          
Yes 55 1805±1917 1096 0-9281 0.008*No 395 2557±3580 1734 0-41881
PA: phys�cal act�v�ty; BMI: body mass �ndex. K: Kruskal Wall�s test was performed due to non-normal d�str�but�on. M: Mann-Wh�tney U test was performed due to
non-normal d�str�but�on. SD: standard dev�at�on;*: p value �s s�gn�f�cant at the 0.05 level.

DISCUSSION
REGICOR-sPAQ; It conta�ns quest�ons that can class�fy le-
�sure phys�cal act�v�ty as l�ght, moderate and v�gorous,
make a categor�cal class�f�cat�on of occupat�onal phys�cal
act�v�ty and prov�de deta�ls regard�ng sedentary behav�or.
The quest�onna�re �s a v�able and trustworthy tool for est�-
mat�ng sedentary behav�or and moderate-to-�ntense le�sure
phys�cal act�v�ty. The or�g�nal vers�on of the REGICOR-sPAQ
developed by Mol�na and colleagues has su��c�ent stat�st�-
cal values to evaluate phys�cal act�v�ty and �nact�ve behav�-
or (12). Stat�st�cal analyses have shown that REGICOR-
sPAQ, wh�ch we translated �nto Turk�sh, �s a rel�able and
val�d measur�ng tool.

In our study, the Kappa value d�splays a very good level for
phys�cal act�v�ty, a good level for the categor�cal var�able of
occupat�onal phys�cal act�v�ty, a good level of compl�ance
for sedentary t�me. Spearman rho correlat�on coe��c�ents
for phys�cal act�v�ty �ntens�ty and sedentary behav�or ran-
ged from moderate to very h�gh. Accord�ng to the Spearman
rho correlat�on analys�s conducted for the IPAQ short form
and REGICOR-sPAQ, the lowest correlat�on was observed at
the degree of moderate-�ntens�ty phys�cal act�v�ty, h�ghest

correlat�on was observed dur�ng sedentary t�me. The num-
ber of steps and overall phys�cal act�v�ty were shown to be
somewhat correlated, whereas the number of steps and
t�me spent sedentary were found to be �nversely correlated,
although not s�gn�f�cantly so. When the correlat�on betwe-
en the number of steps obta�ned from the SenseWear Arm-
band and the phys�cal act�ve t�me was assessed, a moderate
correlat�on was present between the total energy expend�-
ture and step counts measured from the armband. A low
level of correlat�on was determ�ned between the total
energy consumpt�on score obta�ned from REGICOR and the
t�me spent phys�cally act�ve obta�ned from the armband.
When a data form ask�ng about descr�pt�ve features was g�-
ven for d�scr�m�nant val�d�ty, a stat�st�cally s�gn�f�cant d��e-
rence was present between genders, the state of chron�c d�-
seases, and drug usage.

In the rel�ab�l�ty analys�s performed w�th Spearman rho
correlat�on for phys�cal act�v�ty �ntens�ty and �nact�ve beha-
v�or, coe��c�ents var�ed from 0.55 (moderately correlated for
moderate-�ntens�ty phys�cal act�v�ty) to 0.81 (very h�ghly
correlated for v�gorous-�ntens�ty phys�cal act�v�ty) �n the
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present study. In the or�g�nal art�cle, these values ranged
from 0.79 (h�ghly correlated for modest degree of phys�cal
act�v�ty) to 0.94 (very h�ghly correlated for v�gorous-�nten-
s�ty phys�cal act�v�ty) (15). The reason why the correlat�on
coe��c�ent �s lower �n our study can be expla�ned by the
fact that the number of part�c�pants �s h�gher than the or�g�-
nal vers�on.

Accord�ng to the correlat�on analys�s between the REGI-
COR-sPAQ and the IPAQ short form for concurrent val�d�ty,
the lowest correlat�on was at the modest degree of phys�cal
act�v�ty, and the h�ghest correlat�on was �n the t�me spent
sedentary. In the or�g�nal art�cle, phys�cal act�v�ty levels of
the M�nnesota Le�sure T�me PA Quest�onna�re (MLTPAQ),
wh�ch evaluates the �ntens�ty of le�sure-t�me phys�cal act�-
v�ty and class�f�es �t as l�ght-moderate-v�gorous phys�cal ac-
t�v�ty, were compared w�th the REGICOR-sPAQ. The REGI-
COR-sPAQ was found to be assoc�ated at a h�gher level than
MLTPAQ at all phys�cal act�v�ty levels (15).

In our study, the correlat�on between the total energy ex-
pend�ture score (MET-m�n) obta�ned from the REGICOR-
sPAQ, and the sedentary t�me and the weekly total number
of steps measured w�th the pedometer dev�ce were evalu-
ated for cr�ter�on val�d�ty. It was seen that the number of
steps and total phys�cal act�v�ty were moderately related.
We found that the number of steps taken and the amount of
sedentary t�me had a low �nverse correlat�on. Aga�n, the
correlat�on between total energy expend�ture score (MET-
m�n) obta�ned from the REGICOR-sPAQ and the number of
steps obta�ned from the SenseWear Armband, and phys�cal
act�ve t�me were evaluated for cr�ter�on val�d�ty. There was
a moderate assoc�at�on between the overall energy expen-
d�ture score and the number of steps collected from the
armband.

In the or�g�nal art�cle, the REGICOR-sPAQ and accelerome-
ter (step ep�sodes longer than 3 and 10 m�n) were compared
for cr�ter�on val�d�ty. There was a low level of correlat�on
between the total energy expend�ture score and the 3-m�n
accelerometer data. However, �n the or�g�nal study, a low
level of correlat�on was reported between the REGICOR-
sPAQ and weekly sedentary behav�or detected by the acce-
lerometer (15). Compared w�th the or�g�nal study, the fact
that the research was carr�ed out �n a younger populat�on
that was accustomed to technology and w�th two d��erent
ass�st�ve dev�ces and more part�c�pants may expla�n the st-
ronger correlat�on seen �n our study.

CONCLUSION
As a consequence, the REGICOR-sPAQ test-retest rel�ab�l�ty
scores are at an acceptable level. Concurrent val�d�ty of the
REGICOR-sPAQ was good. Cr�ter�on val�d�ty was moderate.

The REGICOR-sPAQ was able to make a stat�st�cally s�gn�f�-
cant d�st�nct�on between genders, chron�c d�sease status
and med�cat�on use �n d�st�nct�on val�d�ty. In th�s study, an
�nternat�onal quest�onna�re used to measure phys�cal act�-
v�ty was adapted �nto Turk�sh. Based on these results, �t can
be sa�d that the Turk�sh vers�on of the REGICOR-sPAQ �s va-
l�d and rel�able.

REGICOR-sPAQ conta�ns both categor�cal and measure-
ment-type quest�ons. It can calculate phys�cal act�v�ty le-
vels of d��erent �ntens�t�es and total phys�cal act�v�ty score
as MET-m�n/week. It can evaluate the sedentary behav�or of
the person outs�de of h�s profess�onal l�fe. F�nally, �t can
prov�de �nformat�on to the �nterv�ewer about the phys�cal
act�v�ty level of the person's profess�on. REGICOR-sPAQ
comprehens�vely evaluates the person's t�me per�od outs�de
of sleep, w�thout leav�ng any t�me gap. Deta�led �nformat�-
on about the part�c�pant's phys�cal act�v�ty status �s obta-
�ned by rout�nely answer�ng the quest�ons for one month.
The survey prov�des ease of use w�thout creat�ng a t�me and
f�nanc�al burden for part�c�pants and researchers.

Our study was conducted w�th a group of young part�c�-
pants, the major�ty of whom were students, at a state un�-
vers�ty �n Türk�ye. For th�s reason, one of the l�m�tat�ons �s
the �nab�l�ty to reach a part�c�pant aud�ence that w�ll �nclu-
de d��erent age groups and d��erent geograph�cal reg�ons.
It may be poss�ble �n future stud�es to el�m�nate th�s def�c�-
ency by plann�ng the phys�cal act�v�ty survey, wh�ch we
adapted �nto Turk�sh, �n d��erent age groups and d��erent
samples.
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Append�x-1. REGICOR Short Phys�cal Act�v�ty Quest�onna�re-TR
REGICOR Kısa F�z�ksel Akt�v�te Anket�-TR

Serbest zaman f�z�ksel akt�v�tes�
S�ze b�r ay boyunca sürdürdüğünüz f�z�ksel akt�v�ten�z hakkında bazı sorular soracağım. 
Rut�n b�r ayda:
1. a. Kaç gün yavaş veya normal tempoda yürüyüşe çıkarsınız?* .....gün
   b. Günde ortalama kaç dak�ka? ...../.....dk/gün
2. a. Kaç gün hızlı yürüyüş yaparsınız (tempolu yürüyüş)? .....gün
   b. Günde ortalama kaç dak�ka? ...../.....dk/gün
3. a. Kaç gün doğa yürüyüşü yapar veya dağlarda yürürsünüz? .....gün
   b. Günde ortalama kaç dak�ka? ...../.....dk/gün
4. a. Kaç gün merd�ven çıkarsınız? .....gün
   b. Günde ortalama kaç kat? kat/gün
5. a. Kaç gün tarla veya bahçe �şler�nde çalışırsınız? .....gün
   b. Günde ortalama kaç dak�ka? ...../.....dk/gün
6. a. Kaç gün evde, dışarıda/spor salonunda egzers�z veya spor yaparsınız? .....gün
   b. Günde ortalama kaç dak�ka? ...../.....dk/gün
* NOT: İşe g�d�p gelmek �ç�n yapılan yürüyüş dâh�ld�r. İşe b�s�kletle g�d�p gelmek veya hob� amacıyla b�s�klet sürmek de bu maddeye dâh�l
ed�leb�l�r.

Sedanter (Harekets�z) Davranış
Çalışma süres� har�ç �şte çalıştığınız b�r gün boyunca, ortalama kaç saat TV �zler veya b�r b�lg�sayar başında oturur veya v�deo
oyunları oynarsınız? ...../.....saat/gün
İşte çalışmadığınız b�r gün boyunca, ortalama kaç saat TV �zler veya b�r b�lg�sayar başında oturur veya v�deo oyunları oynarsınız? ...../.....saat/gün
Haftada kaç gün çalışıyorsunuz? .....gün

Meslek� F�z�ksel Akt�v�te
Mesleğ�n�zde (veya günlük yaşamınızda) ne tür f�z�ksel akt�v�te yaparsınız?
a. Genelde otururum ve çok az yürürüm (�dar�,...)
b. Oturuyorum ama çok sık orta ş�ddette efor sarf eder�m (kas�yer,...)
c. Genelde ayakta dururum ve çok az yürürüm
d. Çok yürürüm ama yoğun efor sarf etmem (satış elemanı, esnaf,...)
e. Çok yürürüm ve yoğun efor sarf eder�m (postacı, kurye,...)
f. Genelde yoğun efor sarf eder�m (�nşaat �şç�s�,...)
 
 
 
F�z�ksel akt�v�tede serbest zaman enerj� harcamasını tahm�n etmek �ç�n algor�tmalar 
REGICOR f�z�ksel akt�v�te anket� �le serbest zaman f�z�ksel akt�v�tes�nde toplam enerj� harcamasını tahm�n edeb�l�r�z. Ayrıca, f�z�ksel akt�v�tedek�
enerj� harcamasını akt�v�ten�n ş�ddet�ne göre tahm�n edeb�l�r�z: haf�f ş�ddetl� f�z�ksel akt�v�te (<4 MET), orta ş�ddetl� f�z�ksel akt�v�te (4-5,5 MET) ve
yüksek ş�ddetl� f�z�ksel akt�v�te (≥6 MET). Tüm tahm�nler MET-dk/hafta olarak �fade ed�l�r.
Haf�f yoğunluklu f�z�ksel akt�v�tede enerj� harcamasının tahm�n� (FAEH Haf�f) 
FAEH Haf�f = [(Yürünen gün sayısı (1.a) x Günlük yürüyüş dak�kası (1.b) x 4 MET) / 4.29]
Orta yoğunluklu f�z�ksel akt�v�tede enerj� harcamasının tahm�n� (FAEH Orta) 
FAEH Orta = [(Tempolu yürüyüş yapılan gün sayısı (2.a) x Günlük tempolu yürüyüş dak�kası (2.b) x 5 MET) / 4.29] + [Bahçe �şler� yapılan gün sayısı
(5.a) x Günlük bahçe �şler�n�n dak�kası (5.b) x 5 MET) / 4.29]
Yüksek yoğunluklu f�z�ksel akt�v�tede enerj� harcamasının tahm�n� (FAEH Yüksek) 
FAEH Yüksek= [(Doğada yürünen gün sayısı (3.a) x Günlük doğa yürüyüş dak�kası (3.b) x 6 MET) / 4.29] + [(Merd�ven çıkılan gün sayısı (4.a) x Günlük
çıkılan kat sayısı (4.b) x 3.5 MET) / 4.29] + [(Egzers�z/spor yapılan gün sayısı (6.a) x Günlük egzers�z dak�kası (6.b) x 11 MET) / 4.29]
F�z�ksel akt�v�tede toplam enerj� harcamasının tahm�n� (FAEH Toplam) 
FAEH Toplam =FAEH Haf�f + FAEH Orta + FAEH Yüksek


