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Abstract 

Background: workplace is an important setting for health promotion on physical activity programs. Es-

tablishing PA intervention in workplace is believed to give more substantial impact than in many other com-

munities. However, the effectiveness of the physical activity intervention in occupational space has been ques-

tioned. Physical activity is a convoluted and varying behavior, and the ability to measure the association be-

tween physical activity and chronic diseases is strongly dependent on the validity of the tools. Objective: The 

goal of this study is to review the type of measurements, reliability and validity of instruments/methods of 

measuring occupational PA. Method: Relevant peer-reviewed journals were collected from two electronic da-

tabase, Medline and PubMed, using advanced search strategy and eligibility criteria. Results: The searching 

strategy has generated 413 articles in total and the criteria have narrowed the result to 12 relevant articles. The 

BRFSS, the IPAQ-L, the MOSPA-Q, the OSPAQ and the OPAQ have been proven to have good reliability. 

However, these questionnaires showed poor to moderate criterion validity, thus objective measures of occupa-

tional PA, such as accelerator, is still the best option. 
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Abstrak 

 

Latar belakang: tempat kerja merupakan target yang penting dalam pelaksanaan promosi kesehatan ak-

tivitas fisik (olahraga). Intervensi aktivitas fisik di tempat kerja dipercaya dapat memberikan imbas yang lebih 

signifikan dibandingkan intervensi berbasis pada komunitas lainnya. Namun, efektivitas intervensi aktivitas 

fisik pada ruang-ruang kerja masih menjadi pertanyaan. Aktivitas fisik merupakan perilaku yang kompleks dan 

bervariasi sehingga kemampuan untuk mengukur hubungan antara aktivitas fisik dan penyakit kronis sangat 

bergantung pada validitas alat ukur. Tujuan: penelitian ini bertujuan untuk mereview jenis-jenis metode/alat 

ukur aktivitas fisik di tempat kerja serta membandingkan reliabilitas dan validitasnya. Metode: jurnal peer-

reviewed yang relevan dikumpulkan dari dua basis data elektronik, yakni Medline dan PubMed menggunakan 

advanced search strategy dan kriteria eligibilitas. Hasil: pencarian jurnal berdasarkan advanced search strate-

gy memperoleh total 413 artikel dan, setelah penggunaan kriteria inklusi dan eksklusi diperoleh 12 artikel yang 

relevan. Kuisioner BRFSS, IPAQ-L, MOSPA-Q, OSPAQ dan OPAQ terbukti memiliki tingkat reliabilitas 

yang baik. Namun, kuisioner-kuisioner ini menunjukkan validitas kriterion yang sedang hingga buruk, sehing-

ga alat ukur yang obyektif seperti aselerator masih merupakan pilihan terbaik untuk mengukur aktivitas fisik di 

tempat kerja. 

Kata kunci: aktivitas fisik, tempat kerja, okupasional, validitas, reliabilitas 

INTRODUCTION 
Physical activity (PA) is believed to be 

an important modifiable risk factor for sev-
eral chronic disease1-5. Studies have re-
vealed that the lack of physical activity 
leads to several chronic diseases, such as 

diabetes, heart disease, stroke, and cancer6-

8. It is also believed that routine PA could 
provide a number of health benefits includ-
ing reduced risk of morbidity as well as re-
duced risk of premature mortality.  

Most of the adult population spend 
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their time in workplace, sedentarily without 
doing significant physical activity (PA). 
And it is not until recently, workplace is 
more recognized as an important setting for 
health promotion to endorse physical activ-
ity programs. Establishing PA intervention 
in workplace is believed to give more sub-
stantial impact than in many other commu-
nities7. According to World Health Organi-
zation6, workplace offers several ad-
vantages in which considerable number of 
the working population can be reached and 
multiple levels of influence on behavior can 
be targeted. However, the effectiveness of 
the physical activity intervention in occupa-
tional space has been questioned.  

There are limited information on the 
effects of occupational PA on health, as 
only few studies have adequately examined 
the outcome of occupational PA with the 
aim of assessing the health benefits. Avail-
able findings have shown discrepancy; 
where some studies suggest the protective 
effects of occupational PA against9-11, for 
example, cardiovascular disease, while oth-
ers observe no or negative relationship12-14. 
Some studies have suggested that the health 
benefits of PA might vary for different do-
mains of PA11,13,15. Holtermann, Mortensen 
16 has also explained contrasting cardiovas-
cular effects of PA carried out in different 
domains, such as during work and leisure 
time. 

There are different forms of monitor-
ing and evaluation of a PA program de-
pending on the objectives of the program. 
And the result of this evaluation should be 
well communicated to the management/
public health workers. Most intervention 
and epidemiological studies use question-
naires rather than objective measures to 
monitor and measure PA. The main reason 
was practicality and feasibility. However, 
physical activity is a convoluted and vary-
ing behavior17, and the ability to measure 
the association between physical activity 
and chronic diseases is strongly dependent 
on the validity of the tools. Therefore, it is 
essential to have a reliable measurement 
instrument as the basis for drawing conclu-
sion regarding to the impact of the pro-
gram. This study will focus on measure-

ment tools used to monitor and evaluate PA 
intervention program in workplace setting. 
The goal of this study is to review the type 
of measurements, reliability and validity of 
these instruments/methods; and find opti-
mal methods of measuring occupational 
PA. 

 
METHODS 
Literature Research 

Information collected from two elec-
tronic database: Medline and PubMed. I 
searched relevant peer-reviewed journals in 
PubMed using the following advanced 
search strategy: (("motor activity"[MeSH 
Terms] OR ("motor"[All Fields] AND 
"activity"[All Fields]) OR "motor activi-
ty"[All Fields] OR ("physical"[All Fields] 
AND "activity"[All Fields]) OR "physical 
activity"[All Fields]) AND 
((("workplace"[MeSH Terms] OR 
"workplace"[All Fields]) OR 
("workplace"[MeSH Terms] OR 
"workplace"[All Fields] OR "worksite"[All 
Fields])) OR occupational[All Fields])) 
AND ((reliability[All Fields] OR validity
[All Fields]) OR accuracy[All Fields]). The 
similar strategy also applied for Medline 
using: (physical activity.mp. or Motor Ac-
tivity/) AND (workplace or worksite or oc-
cupational space).mp. AND (Reliability or 
validity).mp. or accuracy/). 

 
Eligibility Criteria 

The searching strategy has generated 
413 articles in total (122 Medline and 291 
in PubMed). All the articles were sorted out 
based on the relevance to the keywords and 
then screened for possible inclusion based 
on title and abstract. The inclusion criteria 
were 1) the article should focus on physical 
activity in workplace setting, 2) the study 
was reliability and/ validity study which 
contained information on measurement 
properties, 3) the article should be pub-
lished in English language, and 4) it was 
published from 1995 to 2019. Studies that 
focused on specific population, such as 
pregnant women or elderly were excluded, 
as well as studies related to specific disease 
or symptoms. These criteria have narrowed 
the result to 12 relevant articles (Appendix 
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1&2). 
 

RESULT AND DISCUSSION 
Most of the identified literatures were 

examining the reliability and validity of 
tools that used to measure behavior during 
work, such as walking, lifting, sitting, etc. 
While, intervention such as spatial configu-
ration, perceived physical-social environ-
mental factors, and travel behavior, were 
represented only by one article respective-
ly. In this review, the studies on behavior 
PA (sitting, walking, standing, lifting, etc.) 
are classified as objective measures, subjec-
tive measures, and criterion standards. Ob-
jective measures such as motion sensor 
(accelerometer and pedometer) are fre-
quently used in physical activity studies, 
especially as comparison tools to measure 
criterion validity. Castillo-Retamal and 
Hinckson18, in their review reported that 
accelerometer can be used to capture light 
intensity PA that rarely detected by self-
report measures. But, it also has drawback 
on detecting upper body movement while 
sitting or standing. Generally, objective 
measures offer good reliability and validity 
(ICC= 0.80-0.96, 14 days test-retest period; 
r = 0.92-0.96, p<0.001). However, these 
objective measures are overly expensive for 
population-based studies. 

Subjective measures are the most com-
mon tools used to measure factors associat-
ed with physical activity. In workplace set-
ting, questionnaires are the first preference, 
followed by motion sensor, and indirect 
calorimeter18. Subjective techniques are 
more preferable because they allow assess-
ment in short period of time for large num-
ber of samples. In addition, they offer 
cheaper techniques and have been shown 
not to significantly disturb work tasks. 
Kwak, Proper19 have conducted a systemat-
ic review over 31 articles. This systematic 
review assessed reliability and/ validity of 
30 questionnaires in regard of work index/
activity score, energy expenditure, and du-
ration of activity19. Four prominent ques-
tionnaires in repeatability were identified: 
the BRFSS, the IPAQ-L, the MOSPA-Q, 
and the OPAQ (ICC 0.76-0.83). Good re-
peatability in the work index was shown by 

the BRFSS, and satisfying repeatability in 
energy expenditure and duration of activity 
were shown by the IPAQ-L and the 
MOSPA-Q. While the OPAQ showed good 
repeatability on measuring duration of ac-
tivity. All of these result based on strong 
level of evidence. And all the four ques-
tionnaires are deemed to be feasible to be 
applied in workplace setting as they are 
short and take less than five minutes to 
complete. The BRFSS is a single-items 
measure that is more preferable for rapid 
assessment of occupational PA level in sur-
veillance study20. A more inclusive assess-
ment of time spent are offered by the 
MOSPA-Q and the OPAQ21,22. Both are 
multiple-items measures with various occu-
pational categorize. The same as the 
MOSPA-Q, the IPAQ-L was also reliable 
for measuring both energy expenditure and 
duration of activity, but this questionnaire 
is more focus on moderate and vigorous 
intensity PA, thus it is more suitable for 
assessing health-enhancing PA. However, 
in term of validity, none of the question-
naires showed good validity against accel-
erometer. The TCQ was the only question-
naire that showed moderate objective crite-
rion validity on energy expenditure (r=0.5), 
but there was no appropriate study on its 
reliability. While, moderate-to- high sub-
jective criterion validity was shown by 
TOQ in regard of energy expenditure and 
duration activity (r= 0.57-0.92).19 

Jancey, Tye25, particularly studied 
measurement properties of the OSPAQ and 
found strong to moderate reliability (ICC 
0.66-0.83), and moderate correlation 
against accelerometer. Comparison made 
by Chau, Van Der Ploeg26 on the OSPAQ 
and the MOSPA-Q has shown that the 
OSPAQ was better than the MOSPA-Q in 
term of reliability and validity, especially 
in estimating time spent sitting and stand-
ing at work.  The OSPAQ was also deemed 
suitable tools to measure multiple health 
behaviors in epidemiological studies as it 
needs shorter time for completion and low-
er burden.  

Criterion standard is another option of 
measurement tool beside of objective and 
subjective measures. Criterion standards 
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include indirect calorimeter, direct observa-
tion, and doubly labelled water (DLW). 
They offer excellent reliability and validity 
on energy expenditure. Indirect calorimeter 
works by estimating energy expenditure 
from VO2 consumption and VCO2 produc-
tion18. The benefit of this measure is it can 
detect small change in the variable studied. 
However, this measure is not suitable for 
population-based studies since it can only 
possible to be used in small sample over 
short period of time18. Other shortcomings 
of this measures rely on its cost and diffi-
culty to apply into entire work days. How-
ever, Pernold, Tornqvist27 suggested that 
indirect calorimeter can be employed for 
epidemiological study as validation tool. 
An alternative tool to measure energy con-
sumption was developed by Bernmark, 
Forsman28. Their study was estimating oxy-
gen consumption by measuring heart rate. 
But, this study showed poor precision, thus, 
this alternative criterion standard is not reli-
able for PA measurement. 

Non-behavioral variable such as spatial 
configuration characteristics and perceived 
physical-environmental factors at work-
place are believed to provide insight on oc-
cupant movements. For measuring this type 
of intervention, Duncan, Rashid29 has de-
veloped a self-report instrument named the 
Office Environmental and Sitting Scale 
(OFFESS) to measure influence of spatial 
configuration on sitting behavior. It is re-
ported that OFFESS scales have good inter-
nal consistency (α= 0.7 – 0.86) and also 
reliability (ICC = 0.7 - 0.87, 3 days test-
retest period). This questionnaire is suitable 
for epidemiological studies since the over-
all length of the OFFESS is relatively short. 
The work-site Supportive Environment for 
Active Living Survey (SEALS) were de-
signed by Blunt and Hallam30 to measure 
the influence of perceived physical-social 
environmental factors at workplace to 
physical activity. This survey has shown 
good internal consistency and reliability (α 
= 0.79 – 0.86, Pearson correlation = 0.73 - 
0.96, P<0.005). While, article by Petrunoff, 
Xu (31) measured travel mode and travel 
time to predict the moderate-to-vigorous 
physical activity during travel to workplace 

using an online survey: 
www.activetravel.net.au/professionals/
tools. This survey has moderate criterion 
validity (ρ=0.75; Kw= 0.62, P<0.0001) and 
good reliability (ρ = 0.83; Kw = 0.82; 
P<0.0001). 

 
CONCLUSION 

Work postures are the most measured 
variables in occupational PA studies among 
other predictors of PA level. These varia-
bles are commonly measured by subjective 
measures such as questionnaires. Question-
naires are deemed the most efficient and 
feasible instruments for estimating various 
level of physical activity in workplace set-
ting. They offer practicality, and some of 
them provide good statistical characteris-
tics. The BRFSS, the IPAQ-L, the MOSPA
-Q, the OSPAQ and the OPAQ have been 
proven to have good reliability. However, 
these questionnaires showed poor to mod-
erate criterion validity, thus objective 
measures of occupational PA, such as ac-
celerator, is still the best option. 
Limitation 

There are three main limitations on this 
study. One of them is the publication bias, 
as the search strategy only focus on relia-
bility and/validity study which possibly 
have not identified all studies that measure 
physical activity at workplace. The number 
of the source was only 12 articles, 10 of 
which were single studies with different 
focus of measurement tools. Because of the 
small number of journals that met the crite-
ria, the finding of this study may not be 
generalizable across workplace, occupa-
tion, and PA programs. And differences in 
object measured, type of instruments, and 
statistical methods that were used, make it 
difficult to compare the findings of these 
12 different studies.  

Second limitation of this review is the 
scoring method that was used to classify 
the reliability and validity of the instru-
ments. Others might have preferred to use 
different cut-off point for scoring the data, 
but in this review, Castillo-Retamal and 
Hinckson18 scoring was used to assessed 
reliability and validity data (good:  >0.75, 
moderate: 0.5-075, and poor : <0.5). An-
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other potential limitation could be in the 
judgment on the feasibility of implement-
ing the instruments for occupational PA 
evaluation, especially for large epidemio-
logical studies. Only 5 out of 12 included 
studies mentioned the feasibility of the in-
struments application for large epidemio-
logical studies. Thus, the feasibility criteria 
mostly based on these 5 articles and my 
own judgment. 
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Appendix 1. Search Result 

PUBMED 

  
Query Items found 

1 Search physical activity 391480 

2 Search ((workplace) OR worksite) OR occupational 291051 

3 Search ((reliabity) OR validity) OR accuracy 375801 

4 Search ((physical activity) AND (((workplace) OR worksite) OR 

occupational)) AND (((reliabity) OR validity) OR accuracy) Sort 

by: [relevance] 

291 

MEDLINE 

No Query Items found 

1 physical activity.mp. or exp Motor Activity/ 291527 

2 

(occupational or workplace or worksite).mp. [mp=title, abstract, 

original title, name of substance word, subject heading word, key-

word heading word, protocol supplementary concept word, rare 

disease supplementary concept word, unique identifier] 

251404 

3 

(Reliability or validity).mp. or accuracy/ [mp=title, abstract, origi-

nal title, name of substance word, subject heading word, keyword 

heading word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier] 

176583 

4 1 and 2 and 3 153 

5   limit 5 to (english language and yr="1995 - 2019") 122 
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  Appendix 2: Data Extraction Table 
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Appendix 3. Questionnaire abbreviation 

BRFSS Behavioral Risk Factor Surveillance System 

IPAQ-L International Physical Activity Questionnaire-Long 

MOSPA-Q Monica Optional Study of Physical Activity Questionnaire 

OPAQ Occupational Physical Activity Questionnaire 

OSPAQ Occupational Sitting and Physical Activity Questionnaire 

TCQ Tecumseh Community Questionnaire 

TOQ Tecumseh Occupational Activity Questionnaire 
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