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Abstract

Brief Introduction: The worldwide rising levels of physical inactivity,
especially in the United Arab Emirates (UAE) and the Eastern
Mediterranean region, are alarming. The UAE reports one of the highest
rates of mortality due to non-communicable diseases, and insufficient
physical activity is a major underlying cause. Therefore, action is required

to reduce physical inactivity using evidence-based strategies.

Aims: To evaluate the effect of a 12-week workplace structured exercise
intervention on cardiometabolic risk factors and to determine whether the
workplace exercise intervention improves physical activity levels four

weeks post-intervention.

Methods: This is a pragmatic parallel, randomized controlled trial with a
1:1 allocation ratio to the intervention group and delayed intervention
group (control group). A total of 130 participants were recruited from a
semi-government telecommunications company in Dubai, UAE, after
fulfilling the eligibility criteria. The intervention group received two hours
of weekly exercise during working hours for 12 weeks (maximum one
hour per day) under the supervision of a certified exercise trainer. At the
end of 12-weeks (intervention period), the delayed intervention group
received two hours of weekly exercise time from working hours for four
weeks. The main outcome measure was the change in the cardio-metabolic
risk factors, i.e., systolic or diastolic blood pressure, waist circumference,
fasting plasma glucose, high-density lipoprotein cholesterol, and
triglycerides from baseline to the end of the intervention. The secondary
outcome was to examine the workplace exercise intervention effect on

physical activity levels four weeks post-intervention.
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Results: We did not find a statistically significant change in our primary
outcomes between the two groups. However, the within-group mean
change in the intervention group at week 12 was statistically significant
for fasting plasma glucose [-3.3 mg/dL (95% ClI, —6.5 to —0.02)], HbAlc
[0.3% (95% CI, 0.2 to 0.4)], HDL cholesterol [2.2 mg/dL (95% ClI, 0.6 to
3.8)], waist circumference [-4.5 cm (95% CI, —6.1 to —2.9), body fat
percentage [-1.1% (95% CI, —2.1 to —0.1), WHO Wellbeing score [2.8
(95% Cl, 1.6 to 3.9)], and vigorous physical activity [9.8 minutes (95% ClI,
1.3 to 18.3)]. For the secondary outcomes, the mean changes in the
intervention group at week 16 were statistically significant compared with
baseline: sitting time [-1.1 hour (95% CI, —1.8 to —0.3) and vigorous
physical activity [11.8 minutes (95% CI, 1.9 to 21.5)]. Significant
Contributions: To provide exercise time at the workplace and during
working hours can improve employees' cardiometabolic health and
physical activity levels. Gap Filled: This study addresses a critical public
health issue related to the health of workers in an office setting. Applying a
multilevel health-promoting approach in the workplace environment

enhances employees' health conditions.

Trial Registration: ClinicalTrials.gov ID NCT04403789

Keywords: Workplace exercise, exercise, health benefits of exercise,
physical activity, randomized controlled trial, cardiovascular diseases,

cardiometabolic risk factors, and heart disease risk factors.

viii



Title and Abstract (in Arabic)

A gudaa Ayl gdis 4y 1A JURAY) Jal e Ao Jandl jha B el JAa 00
aslall

s A aals 5 callall eladl gpan 3 o) Jsaddl (e 5y Fiall il siasall () 13 3 5 Aadie

Lyl LY A gy 8 s LS yadlly 5 ¢ Jas giall (3l g 3aniall A yall <l jlaY)

Uiy Ui 5l oLl A18 a5 oy Ll jund) Gl 5 (e il sl ¥ ame lef aal Basial)

e dasll jia ile sual 12 saad alaiall Jasil) i apd 8 3l jal) Calaal Jiam alaal)
O Jandl e byl JAl) S Lo Gl g il gal) (gl Al HUiAY) Jal se

A L) e gl day )1 5 pe any ) Blisl) G i (4

il de ganal 101 manedll danss e Ay ) 505 Ada giae 400 sl 4y jad 08 Al jall dpngle
&b o) e (A e sSa 402 4S5 (90 8 )LEe 130 (et i el Jaaill de sanal g
Jaxill Ao sane il Al Al yuleal agilasin elifiul de (3aaiall Ay el Sl HlaY) A 5) oo
2n) & sl 12 3205 8 sand JS 3 deall Cile s (e ) Bl s jlaad el e
Cluls ) gl de ganall 838 (A (S Ll Cpi 25 431 LS (G 5 Bas) 5 Aol ol

e gene cili (JAal Ban plgiil 2ay JAil 5 58 gl (ol je il ) e g dieles
Ll A jlaal aabd Aoy i 33l 5 & sad JS el e las (e el e Ja gl Jaxil
el Jaka (Jio Al HURTANT ol s 8 il g sl ol 8 G S i) Gulie )
s G g al) J s il 55 el Lo 330l 5 5Ssla g pemdll daima 5 ol L)
s2a s A il il Guliie Ly el i g Jail) Ay (e 4SSN ¢ gaall 5 435S e
eleiil (ya sl Gy 5l 2y ) Blil) G gise e Jasll (1S 8 ol ) Jaill 50
Jaxl

oSl e sanall (o Ailan) AV 53 juai 3ga s pde e Aaud I giliil) jud sl
b e e sl 8 Jaxill de gane dAglan) AVD 3 i asas o gl il
A (530 ~0.02 U —=6.5) Mg/dL —3.2] o seall La 33l 35S sk il ilisl s U
Js sl £ <[(95% 48 520 0.4 ) 0.2) 0.3%] ALC Sl G sle sasell <[(95%
Lase ([(95% 48 (520 3.8 () 0.6) mg/dL 2.2] AU e al) ¢y 5 5l



—1.1%] peadl & 558l dai ([(95% A8 (530 —2.9 I —6.1) pms —4.5] i)

I 1.6) 2.8] (Aaallall dnsall daliia) dlall 55 ([(95% 45 520 —0.1 N —2.1)
(95% 48 (520 18.3 N 1.3) (3382 9.8] (558 ) Llaal 5 [(95% A& 52 3.9
& sl 8 Jauil de sana A Agilan) AVD ) Huaiaga g e Al il 5l LS
6% —0.3 GV —1.8) delu —1.1] cuslall < g AGN miliil) e IS (B e Gualad)
Laalisa [(95% A&l 520 21.5 ) 1.9) Gilaa 11.8] sl Jad) bl 5 [(95% &l
Jalse Gpment I Jaal) e 8 a1 A jlad G gl) anads (535 :dagall Lu 5l

o Aaga Al yall 038 it 15 gadl) ds il gall i) JaLl) Gl gine 30l 55 Al UisY)
Gl (5350 LS| Sl Jaall 8 (il sall A (it e L 58 53 dalall daall Jlae
Lomall A Gty Jaall e Al 3y a3 1) 63 Gl ginsall 33wk dusl
ClinicalTrials.gov ID NCT04403789 :&:_aill S a8

Llall @zl Hl) e dpaaall 235l dazaly Hll (Jandl jie 8 Ay ) sdpai 1) Gl analia
sl ol ey el Jal e



Author’s Contribution

The contribution of Ali Al Rahma to the dissertation was as follows:

I. Participated in planning of the work, had main responsibility for the
intervention work, data collection and processing, and evaluation of
results.

1. Responsibility for writing up the thesis dissertation draft.

Xi



Author Profile

Ali Al Rahma is currently a full-time PhD student,
working as a graduate teaching assistant in the Institute
of Public Health, College of Medicine and Health

Sciences, UAE University. In addition, he has been
teaching and supervising medical students in public
health clerkship. Furthermore, he is teaching Master of Public Health
(MPH) students in the Health Promotion and Disease Prevention course.
His first-author publication was in the BMJ Open, where he published the
protocol for this randomized controlled trial. Ali is also one of the
founding and board of directors members for the Emirates Public Health
Association. He was assigned to the secretary-general role in the
association in 2019. Ali also has experience as a senior health educator in
Dubai Health Authority (DHA) for almost six years. He worked on several
projects that aimed to improve community health in the emirate of Dubai,
UAE. Some of the DHA projects he worked on include Tobacco Free
Dubai, Happiness Prescription (lifestyle intervention), Diabetes Prevention
Framework, and Smart Clinics (virtual). Ali was awarded in the “You Are
Our Pride” program for DHA in the category: Special Honorary Reward in
2018. He was also recently certified as a project management professional
(PMP) by the Project Management Institute, United States. Finally, Ali is
also a certified trainer from DHA and Alpha UK Training, where he can

conduct health and non-health-related workshops.

xii



Acknowledgments

I want to thank my dear advisor, Dr. Javaid, for his guidance, support, and
assistance throughout my PhD. I’'m grateful for his contributions,
encouragement, and constant feedback that helped enhance my skills in
this journey. Also, special thanks to Dr. Mansoor Habib and his amazing
team (Youshey Zakiuddin, Maria Demayo, and Celestina Lucas) for their
immense support in conducting the study. My gratitude extends to the
participants who were dedicated and committed until the end of the study.
I would also like to thank Dr. Tom Loney, Prof. Luai Ahmed, Prof. Syed
Shah, Dr. Thomas Boillat, and Dr. Abderrahim Oulhaj for their great
contributions. | would also thank the certified exercise trainers who
supervised the intervention group with great dedication and commitment:
Nasr Raed Mohamed, Jennifer Towers, Hussain Mohammed Al Essa, and
Hind Albastaki. | am also very grateful to Prof. Michal Grivna, Dr. Iffat El
Barazi, and the Institute of Public Health Family for their tremendous
support and for involving us in golden opportunities that helped shape our
careers. | would also thank Dr. Rami Beiram and Ms. Mariam Saedi for
being there whenever we felt we needed more guidance and support. | am
also thankful for the feedback received from my examiner's committee,
Dr. Rami Al Rifai, Dr. Jeffry King, and Prof. Martyn Standage. | am also
grateful for my PhD colleagues and friends that shared our hardships and

joyful times.

Finally, I would like to thank my beloved family, especially my
parents and my wife, who have supported me from the beginning and
have helped me stay strong and patient throughout this journey, a huge

thank you to them.

Xiii



Dedication

To Allah, for his bountiful blessings. To my beloved parents, wife, and

children.

Xiv



Table of Contents

ISR i
Declaration of Original WOrK...........ccccccvvviiiiiiiecse e iii
AdVISOrY COMMILIER ..o.viivieieiiece et iv
Approval of the Doctorate DISSErtation............cccoverereeieeieniinienise e %
ADSEFACT. ... s vii
Title and Abstract (in ArabiC)........cccceveiiiiiiii i iX
AUthor’s CONIIDULION. .. ..ccivieeiiee e e cee e e e re e e e sere e sneee e Xi
AULNOE Profile......eceieccc e Xii
ACKNOWIEAGMENTS ... st xiii
D70 [ Tor= L1 o] TSSOSO RRPRPRPN Xiv
Table Of CONENES ...oc.veieieeiee e XV
LiSt Of TaDIES ..o Xix
LISt OF FIQUIES.....eeiiice ettt XX
List Of ADDreVIationS.........cccevviiiie i XXi
Chapter 1: INtrOdUCTION.......c.viiiiitiieieee s 3
1.1 OVEIVIBW ..ttt ettt 3
1.2 Statement of the Problem ..o 4
1.3 ReSEArCh QUESTIONS.......ecvviiiiiieiiecie e sie ettt nee e 4
1.4 Research HYPOthESES ........coiiieiiiece et 5
1.5 Research ODJECHIVES ......cccviiiiiiiice s 5
1.6 Literature REVIEW .......ccooviiiiiieii e 6
1.6.1 Physical Activity and Health ... 6
1.6.2 Cardio-metabolic Risk Factors and Physical Activity ................ 8
1.6.3 Physical Inactivity in the Workplace .........cccccoovniiininennn 10
Chapter 2: Research Methods...........coviiiiiiiniieneseeeese e 15
2.1 RESEAICN DESIGN ..c.veieeeeee ettt 15
2.2 STUAY SELHING ..eoveeciee e 15
2.3 Elgibility Criteria........cccviveiiiiiieiesie e 15

XV


file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106138974

2.4 RECTUITMENT .ottt ettt e e e e e e et e e e e e e e e e e eeeeesenaes 16

2.5 INTEIVENTION. ...c.viitiiiiie et 17
2.5.1 COMPAIALOIS....ccveeveeiiesieeiie et ereeste e s e sreesee e e nreesraesrnesrne s 18
2.6 Sample Size Calculation............coceviiiiiieicce 19
2.7 Allocation Sequence GENeration ...........ccceoervereeieneneneneseneeseeeens 19
2.8 Allocation Concealment Mechanism..........ccccceovvneiinienencneneenens 20
2.9 BlINAING ...vviieccee e 20
2.0 OULCOMES ...ttt ettt 20
2.11 MEASUIEIMENTS......eeeieieiiieiie ettt ettt 21
2.11.1 Anthropometry Data .........cccoeveieeviiice e 21
2.11.2 Clinical MeasUrements ........cccovvvererveieseeieseseesseseesseeseenns 21
2.11.3 Questionnaire-based Data...........cccocvvevereviveiiennsieeese e 22
2.11.4 ACCEIEIOMELEN ... .o 22
2.12 Statistical ANALYSIS .....cveveiieiiiieiereee e 23
2.13 Accelerometer Data Processing and Analysis..........c.ccocevereinennne 25
2.14 Process EVAlUALioN.........cccoviiiiiiieie e 25
2.15 Research Ethics Approval ... 26
Chapter 3: RESUIS. ..ot 29
3.1 Overview of the Main FINdiNgS..........ccccorereriininiii e 29
3.2 DesCriptive STatiStICS ....viiiiiiiiiieic e 30
3.2.1 Participant FIOW ...........coooviiiiiiiireeeeee e 30
3.2.2 Baseline and Post Study Characteristics.............ccoovvererienienen. 31
3.3 Primary OULCOMES ......cveiueeiiiiiiteeireste et sre et sre e ste e re e sre e 35
3.3.1 Exercise Session AdNErenCe ........ccocvvvvvrerieinienieene e 35
3.3.2 Between-group and Within-group Differences.............c.cccueu.... 35

3.3.3 Number of Exercise Sessions and Cardio-metabolic
RISK FACIONS ... e 43

3.3.4 Number of Exercise Sessions and

Post-Study MeasUremMents ...........ccoevereneneiieieesese s 43
3.4 .SecoNdary OULCOMES .......coueuiririirierienie et 47

XVi



3.4.1 Physical Activity Within-group Differences

at Weeks 12 and 16........coovveeiiieeiee e 47

3.5 Process Evaluation (Realistic Evaluation)............ccccccoevevvivineineane. 48
3.6 Harms or Unintended Effects in Each Group.......c.ccccoevevviviicinnnne. 52
Chapter 4: DISCUSSION .......ccuiiiiriiitirieieieieese et 55
4.1 Summary of FINAINGS .....ocoviieiiiiee e 55
4.2 Methodological Considerations and Generalizability ..................... 56
4.2.1 Internal Validity .........cccooviiiiiiiieieeeecee e 56
4.2.2 External Validity and Generalizability .............ccoconiiiiinens 57

4.3 Strengths and Weaknesses of the Study .........ccccceveveeiieiiiecienneen, 58
4.3.1 Trial DESIGN ..cvvciviiiceeece e 58
4.3.2 Social-Ecological Model (SEM).......cccceviiiiiniiiinincieiees 59
4.3.3 ENWHP AlIgNMENt .......ccoviiiiiicc e 60
4.3.4 SesSION AHENUANCE .......cvviiviriiie e 60
4.3.5 Physical Activity Measurements...........cccoevvvrienienenenenenenns 61
4.3.6 RECTUITMENT......ccviiiiieieceee e 62
4.3.7 ContamMINALION......oveieieeeieie e 62
4.3.8 Other Important FACOrS...........cooeiereieieieieeee e 62

4.4 FULUE DIrECLIONS ..c.viivveeiicie ettt 63
4.4.1 Negative OULCOMES........ccvviieiieiteeieste e sre et s 63
4.4.2 The Delayed-intervention Group OUICOME .......cccceevverveenrernnne. 64

4.5 Implications for Public Health...............ccocooiiiiiiiiie 66
O S o] Tod 1115 L] o S SS 67
RETEIBNCES ..o ettt e 69
List Of PUDIICALIONS.........ocveiieiiecice e 83
APPENTIX A L. 84
Consent Form - Arabic [2 Pages] ...cooovveerereeeene e 84
Consent Form - English [2 pages] .....cccvoverereneene e 86
Participant Information Leaflet -Arabic [2 pages]........cccoovrvrenenennnne. 88
Participant Information Leaflet -English [2 pages] ........cccoevvvvrenennne. 90



Baseline Information -ArabiC [2 PAgeS] . ...oovrveeererierireeie e 93

Baseline Information -English [2 pages] .......ccccevevieviieviiinnic e 96
IPAQ -ArabiC [3 PAgeS]...ccciiireiieiicieie et 99
IPAQ -ENglish [3 PAgeS]......ccveiveiririiiie e 102
Process Evaluation (Realistic Evaluation) - [3 pages]........c.ccocevervenes 105
APPENAIX B 108
APPENAIX C.oe et nre s 117
Process Evaluation (Realistic Evaluation) Results.............c.ccocceeinnne 117

xviii



List of Tables

Table 1: Measurement Criteria for Cardio-metabolic

RISK FACLOIS ...t 23
Table 2: Measurement Criteria for Physical ACtiVIty ..........c.ccoovvnerennne. 23
Table 3: Participants’ Baseline Characteristics ..........ccovvvevivrsivrnineerveenenenns 33
Table 4: Number of Exercise Sessions Attended ............ccocvvvivvineniennnne 35

Table 5: Within-group and Between-group

Differences at Week 12 are Compared with

Baseline Measurements for All OUtCOMES..........ccceeverervicierinnne 38
Table 6: Multiple Binary Logistic Regression

Analysis for the Relationship between Number

of Exercise Sessions and Cardio-metabolic Risk Factors........... 43
Table 7: Multiple Linear Regression Analysis

for the Relationship between the Number of

Exercise Sessions and Post-study Measurements. .............c....... 44
Table 8: Within-group Differences at Weeks 12

and 16 Compared with Baseline Measurements

for the Intervention Group (Physical Activity

Measurements ONIY)........ccooviiiiiiiineeee e 48
Table 9: International Physical Activity Questionnaire levels ................ 108
Table 10: Participants’ Post-study Characteristics ..........ccocvvvrvriereriennns 109
Table 11: Participants’ Baseline Nutrition Characteristics...........c.cevven. 110
Table 12: Participants’ Post-study Nutrition Characteristics................... 111

Table 13:Within-group and Between-group
Differences at Week 12 are Compared
with Baseline Measurements for All Outcomes
(Per Protocol ANAIYSIS) .....cccveiiiiinieiieieieeeeee e 112

XiX


file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139071
file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139071
file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139071
file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139073
file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139073
file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139073
file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139079
file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139079
file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139079
file:///D:/Dropbox/UAEU/PhD%20Dissertation/Dissertation/PhD%20Dissertation-%20Ali%20Al%20Rahma-Final%20Version%20(005)%20-%20Draft%202.docx%23_Toc106139079

List of Figures

Figure 1: Relationship of Physical Activity,

Sitting Time, and All-cause Mortality Risk in Adults. ................. 6
Figure 2: Dose-response Relationship
between Weekly Physical Activity and Health Benefits............... 8
Figure 3: Factors that Predict Cardiovascular
Diseases and Global Diabetes Mellitus............cc.ccooviniiinenennne. 9
Figure 4: CONSORT (Consolidated Standards
of Reporting Trials) Flow Diagram. ..........cccccceovivnivnienencnennenn 31
Figure 5: Process Evaluation Benefits of Participation Q2. .............cc..c.... 50
Figure 6: Process Evaluation Motivation Rating
FroM 110 7, Q4. 50
Figure 7: Process Evaluation Facilitators,
Engagement, Difficulties, and Barriers Q9-Q12...........c.ccceeee. 51
Figure 8: Process Evaluation Reason for VVolunteering Q1..................... 117
Figure 9: Process Evaluation Positive Effect Q3........c.cccovveveviivciennnn, 118
Figure 10: Process Evaluation Accelerometer
Measurement Q5. ... 119
Figure 11: Process Evaluation Of Study
Components Rating from 1 t0 7, Q6. .......ccccvvvvvririniicenen 120
Figure 12: Process Evaluation Clear
Explanation of Study Rating from 1t0 7, Q7. ....ccccvvvvnnnnn. 121
Figure 13: Process Evaluation Exercise Increase Q8. .........cccecevvevennnn. 121
Figure 14: Process Evaluation Participants'
SUQQeStioNs QL3. .....cviiiiiieree e 122

XX



List of Abbreviations

CRF Cardio-Metabolic Risk Factor

DI Delayed-Intervention Group

ENWHP European Network for Workplace Health Promotion
HDL High-Density Lipoprotein

IN Intervention Group

IPAQ International Physical Activity Questionnaire levels
LDL Low-Density Lipoprotein

MAR Missing at Random

PA Physical Activity

SEM Social-Ecological Model

UAE United Arab Emirates

WHO World Health Organization

XXI






Chapter 1






Chapter 1: Introduction

1.1 Overview

The rising levels of physical inactivity in the Eastern
Mediterranean region (43%) and in the United Arab Emirates (38%) are
alarming and are comparable with the global levels of insufficient physical
activity (PA) (31%) (Guthold et al., 2018; WHO, 2016). Low levels of PA
are associated with various diseases and morbidities (Kyu et al., 2016;
Virtanen et al., 2018). In contrast, PA participation lowers the risk of
cardio-metabolic diseases and improves general health status (Guo et al.,
2015).

One of the most prominent factors affecting PA is the environment
that surrounds the individuals (Dowell & Farley, 2012). For example, the
World Health Organization (WHO) Global Action Plan on Physical
Activity (GAPPA) 2018-2030 considers the workplace environment as a
factor that could promote PA (WHO, 2018).

The increase in sedentary occupations has contributed to the total
rise in physical inactivity levels in most countries (Bauman et al., 2012).
Therefore, interventions to increase PA in the workplace are
recommended. This dissertation reported the results obtained from an
exercise intervention trial in the workplace. The findings are of great
importance for public health and to the UAE government as it is aligned
with the UAE Vision 2021 National Agenda along with Dubai’s Crown
Prince, His Highness Sheikh Hamdan bin Mohammed bin Rashid Al
Maktoum initiatives for PA (Hamdan bin Mohammed, 2019; The United
Arab Emirates’ Government portal, 2019).



1.2 Statement of the Problem

Overwhelming evidence shows that insufficient PA is associated
with many chronic diseases such as circulatory diseases, depressive
disorders, musculoskeletal diseases, diabetes, breast cancer, and diseases
of the digestive system, and contributes to a financial burden on health
systems and on individuals worldwide (Das & Horton, 2016; Ding et al.,
2016; Kyu et al., 2016; Piercy et al., 2018; Virtanen et al., 2018; WHO,
2020; Wisloff & Lavie, 2017). On the contrary, regular PA may serve as
an effective and cost-effective non-pharmacological therapy that improves
health by reducing the prevalence of different co-morbid conditions,
including hypertension, overweight, and obesity, as well as lowering the
risk of death from cardiovascular disease (CVD), and improving the
quality of life and mental health (Fletcher et al., 2018; Kraus William E. et
al., 2015; Piercy et al., 2018; Wisloff & Lavie, 2017). The workplace
environment is a vital arena that could promote PA and improve overall
health (WHO, 2009, 2018, p. 20). Therefore, the objective of this
dissertation is to implement a workplace exercise intervention to improve

cardio-metabolic risk factors (CRF) and PA levels.

1.3 Research Questions

Primary Question:

Does receiving exercise time during working hours in the workplace
improve cardio-metabolic health?

Secondary Question:

Does receiving exercise time during working hours in the workplace
continue to improve physical activity?



1.4 Research Hypotheses
Primary Hypothesis 1

Null: There are no statistically significant mean changes in the
cardiometabolic risk factors between the groups.

Alternative: There are statistically significant mean changes in the
cardiometabolic risk factors between the groups.
Primary Hypothesis 2

Null: There are no statistically significant mean changes in the

cardiometabolic risk factors within the intervention group.

Alternative: There are statistically significant mean changes in the
cardiometabolic risk factors within the intervention group.
Secondary Hypothesis

Null: There are no statistically significant mean changes in the physical

activity levels within the intervention group.

Alternative: There are statistically significant mean changes in the physical
activity levels within the intervention group.

1.5 Research Objectives

Primary objective

To evaluate the effect of a 12-week workplace structured exercise
intervention on CRFs.

Secondary objective

To determine whether the workplace exercise intervention can improve PA

levels four weeks post-intervention.



1.6 Literature Review

1.6.1 Physical Activity and Health

Regular moderate-to-vigorous PA is associated with many health
benefits. These benefits are sometimes attained immediately or require
weeks and months. For example, some of these immediate health benefits
of PA include reduced blood pressure and lowering of anxiety, along with
improvements in insulin sensitivity and sleep. In contrast, an increase in
muscular strength and cardiorespiratory fitness, prolonged reduction in
blood pressure, and decreases in depression symptoms may require weeks
or months of PA engagement. In addition, increasing PA and reducing
sitting time reduces all-cause mortality, as shown in Figure 1 (Bull et al.,
2020; Ekelund et al., 2016; U.S. Department of Health and Human
Services, 2018; WHO, 2020).

Daily
Sitting
Time

Moderate-to-Vigorous Physical Activity

Risk of all-cause mortality decreases as one moves from red to green.

Figure 1: Relationship of Physical Activity, Sitting Time, and All-cause
Mortality Risk in Adults.



Reused with permission (Ekelund et al., 2016; U.S. Department of Health
and Human Services, 2018).

Moreover, the minimum PA recommendations for adults aged 18-
64 years are 150-300 minutes of moderate-intensity aerobic PA or 75-150
minutes of vigorous-intensity aerobic PA per week. An equivalent
combination of moderate and vigorous intensities per week is also
sufficient (Bull et al., 2020; U.S. Department of Health and Human
Services, 2018; WHO, 2020). For additional health benefits, adults are
advised to add two or more days per week for muscle-strengthening
activities that involve all major muscle groups (with moderate or greater
intensity). For further benefits, aerobic PA can be extended to more than
300 minutes of moderate-intensity and more than 150 minutes of vigorous-
intensity per week (or an equivalent of both) (Bull et al., 2020; WHO,
2020).

Furthermore, PA’s highest impact on health benefit gains is
notably significant for those currently doing low activity levels, as
illustrated in Figure 2. The health benefits also proportionally improve per
every additional minute of PA. Therefore, the more time a person is
physically active, the more health benefits (UK Government Department
of Health and Social Care, 2019).



_AREA OF HIGHEST IMPACT

Health benefits
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Figure 2: Dose-response Relationship between Weekly Physical Activity
and Health Benefits.

Reused with permission (UK Government Department of Health and
Social Care, 2019)

1.6.2 Cardio-metabolic Risk Factors and Physical Activity

CRFs are a group of risk factors that increase the risk of chronic
non-communicable diseases (e.g., diabetes, cardiovascular diseases)
(Cannon, 2007; Nichols, 2017). CRFs include but are not limited to
elevated waist circumference, elevated blood pressure, reduced high-
density lipoprotein (HDL) cholesterol, and pre-diabetes (elevated fasting
plasma glucose) (Alberti et al., 2009; Cannon, 2007; Grundy Scott M. et
al., 2018a, 2018b; Klein et al., 2007; Nichols, 2017; WHO, 2008).CRFs
are illustrated in Figure 3. PA is vital in improving the outcome of these
risk factors. The findings of interventional studies have clearly shown a
beneficial effect of PA in clinical or community settings (Arija et al., 2017,
Heath et al., 2012; Marcus Bess H. et al., 2006). For instance, one of the
community setting studies was a multicentred, randomized controlled
community trial involving 364 patients in four different primary care
centers (Arija et al., 2017). The study’s intervention consisted of 120
minutes per week of walking and other social-cultural activities once a

month for nine months for the intervention group (Arija et al., 2017). The



study reported a significant beneficial change in systolic blood pressure,
low-density lipoprotein (LDL) cholesterol, and total cholesterol (Arija et
al., 2017). In contrast, there is limited evidence for the effectiveness of PA
interventions in worksite settings where individuals spend the majority of
their waking hours. In addition, a study in the UAE with a sample of 390
participants showed that the major self-reported barriers to PA were
disease burden (32%), lack of time to exercise (29%), cultural reasons
(29%), and other reasons (Al-Kaabi et al., 2009). The study concluded that
interventions should aim to overcome these barriers to increase PA. Reis et
al. (2016) stated that there is a demand for improving programs, policies,
places, and systems that encourage people to sustain active lives. In
addition, authorities should implement multilevel and multisectoral

interventions to increase PA levels (Reis et al., 2016).
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Figure 3: Factors that Predict Cardiovascular Diseases and Global
Diabetes Mellitus.

ApoB= apolipoprotein B; BP=blood pressure. Reused with permission
(Kahn, 2007)



1.6.3 Physical Inactivity in the Workplace

The environment is considered an important factor that affects PA
(Dowell & Farley, 2012). An environment could include the workplace,
school setting, public places (beaches, neighborhoods, and parks), sports
facilities, family and community centers (WHO, 2018). The WHO's 2018-
2030 Global Action Plan on Physical Activity considers the workplace
environment a vital arena that could promote PA (WHO, 2018, p. 20). In
addition, the WHO stated that the workplace is an ideal setting to provide
planned and structured activities for employees to improve their overall
health (WHO, 20009).

A systematic review relating to workplace PA interventions
included four narrative reviews and one meta-analysis related to the
workplace (Heath et al., 2012). The findings showed that the majority of
studies included in the narrative reviews were of poor methodological
quality (Chau et al., 2010; Engbers et al., 2005; Proper et al., 2002, 2003),
showed inconclusive results (Proper et al., 2003), or focused on analyzing
sitting time instead of low levels of PA (Chau et al., 2010). The meta-
analysis included PA interventions with various study designs, showed the
lack of randomized clinical trials in the workplaces, and reported that
objective measurements were rare among the studies included. In addition,
the meta-analysis found that only 27% of the included studies had
supervised exercise sessions for the participants (Conn et al., 2009).
Furthermore, a worksite intervention investigated daily walking time
between employees that used treadmill workstations (intervention group)
and sit-stand desks (Bergman et al., 2018). The study reported that
although the primary goal was not met, there was a significant increase in
daily walking time in the intervention group (an increase of 18 minutes

from baseline to 13 months) (Bergman et al., 2018). However, data remain
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scarce for PA intervention studies in the workplace, and there is a need for
more evidence-based interventions in the workplace that examine their

effect on metabolic risk factors (Proper et al., 2002).

The European Network for Workplace Health Promotion
(ENWHP) recommends a set of criteria for promoting PA in the workplace
(Guazzi et al., 2014). The criteria include implementing approaches that
encourage PA during working hours, weekends, and non-working hours.
In addition, the ENWHP recommends providing easily accessible PA
facilities and programs in the workplace or at least in external sports
facilities. The final recommendation is to raise employees' awareness
through extensive information about the importance of PA (Guazzi et al.,
2014).

Furthermore, health behavior models such as the Social Ecological
Model (SEM) are used to understand the multidimensional and interactive
effects of different factors on behavior (UNICEF, 2004). The model
identifies organizational and behavioral relationships for health promotion
interventions within an organization. There are five levels of the SEM.
They include the following: 1) individual level, 2) interpersonal level, 3)
community level, 4) organizational level, and the 5) policy/enabling
environment level (UNICEF, 2004). UNICEF (2004) stated that the most
effective public health prevention and control approach should use a

combination of all levels of the SEM.

Moreover, the UAE government advocates the importance of PA
and a healthy lifestyle. For instance, in the National Agenda Vision 2021,
the UAE aims to promote healthy and long life not only through health
services but also through prevention and awareness of healthy lifestyle
behaviors (United Arab Emirates, 2010). In addition, the National Agenda

aims to prevent disease through early interventions that lead to behavior

11



change and consequently improve general health status and quality of life
(United Arab Emirates, 2010). For example, the UAE has a set of key
performance indicators, such as reducing the number of deaths per 100,000
for cardiovascular diseases and decreasing the prevalence of diabetes and
obesity among children (United Arab Emirates, 2019). These indicators
show that preventing cardiovascular diseases and diabetes is one of the top
priorities in Vision 2021. Moreover, the Crown Prince of Dubai, Sheikh
Hamdan bin Mohammed bin Rashid Al Maktoum emphasized that all
sectors should launch new & innovative initiatives that promote a healthy
lifestyle and PA in Dubai. Sheikh Hamdan views these initiatives as part
of the UAE’s vision of a happy and healthy society (Hamdan bin
Mohammed, 2019).

Therefore, as Kohl et al. (2012) reported, the urge for system-
based approaches (e.g., that focus on populations) is the way forward to
increase PA. These approaches focus on several correlates of physical
inactivity when compared to individually-focused approaches, which
concentrate on behavioral science mainly (Kohl et al., 2012). As a result,
we aim to conduct a randomized clinical study following the ENWHP
recommendations and SEM model aspects to examine the effects of a

workplace exercise intervention on cardio-metabolic health and PA.
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Chapter 2: Research Methods

2.1 Research Design

The study is a pragmatic parallel, randomized controlled trial with
a 1:1 allocation ratio to the intervention group (IN) and control (delayed
intervention- DI) group. Participants’ enrolment started on the 28" of
March 2021, and the study ended on the 30" of November 2021.

2.2 Study Setting

The study was conducted in the headquarters building of a semi-
government telecommunications company in Dubai, UAE (du, Emirates
Integrated Telecommunications Company, PJSC). The headquarters
building includes a gym, health center, and a swimming pool (6.14 meters
in length and 4.10 meters in width). The gym is dedicated for du
employees only. It includes a wide range of exercise equipment and
facilities such as free weights, weight machines, rowing machines,
treadmills, cycle ergometers, and space for group classes. The workplace
gym facility was the only study site. In addition, the company’s employees
have a dedicated health center for them in the du headquarters. The health
center provides both preventive and curative services. Preventive services
include screening, vaccination, and health education. Curative services
include managing all acute and chronic illnesses from consultation to

blood tests and writing prescriptions (licensed family medicine clinic).

2.3 Eligibility Criteria
The eligibility criteria for participants to join the workplace

intervention included (inclusion criteria):
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1. Participants must be an employee in the company and have a waist
circumference of >94 cm (>90 cm for South and East Asians) for

males and > 80 cm for females.
2. Aged 18 to 59 years old.
3. Auvailable for the study duration.
4. Participants were willing to commit to the intervention until the end.
5. Signed written consent to participate.
Exclusion criteria include:

1. Severe injury in the joints or the back or any medical condition
prevented them from exercising, or the participant was advised not to

exercise by a doctor.
2. Pregnant.
3. Any planned major surgical procedures during the intervention period.
4. Self-reported cardiovascular disease, lung disease, or cancer.
5. Currently participating in another health promotion program.

(Finucane et al., 2010; Tjgnna et al., 2018)

2.4 Recruitment

An email invitation to attend two information sessions was sent to
all of the company’s employees in Dubai, UAE. The invitation emphasized
that participation is voluntary and that they can withdraw at any time
without giving any reason. The first information session was held on the
2" of February 2021. This session promoted the study and discussed the
importance of nutrition and PA. Personal trainers were also involved in the

first session to answer PA and nutrition-related questions. The second
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information session discussed all the details of the study (e.g., eligibility
criteria, study overview, and intervention details), and all questions were
answered during the session. All employees who wanted to participate and
were eligible were given an appointment in the worksite health center to
complete the required baseline health measurements. During the health
center appointments, the trained nurses and researchers distributed
participant information leaflets and explained the study details. The
information leaflet contained the purpose of the study, eligibility criteria,
participation benefits, and facilitators' contact details. If the participant
agreed to participate in the study, they were required to sign a consent
form. A sample of the consent form and the participant information leaflet

are found in Appendix A.

Furthermore, we did not offer any monetary compensation to
participants. However, we offered free (non-monetary) sports gift vouchers
and participation certificates to improve the low recruitment rates. The
vouchers were also used to encourage participants to complete the post-
study health measurements. The winners were announced via an email sent

to all participants.

2.5 Intervention

The intervention duration was 12 weeks and provided exercise
time of two hours per week during working hours. The two hours were
used on two separate days per week (a maximum of one hour per day),
either in the middle or at the end of the working hours. The intervention
duration was chosen based on recommendations from previous studies that
showed that 12 weeks were adequate to observe significant changes in the
selected cardiometabolic outcomes (Finucane et al., 2010; Heath et al.,
2012). The certified exercise trainers conducted and supervised the

exercise sessions for the IN group in the workplace. In addition, outlook
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calendar invitations and WhatsApp broadcast reminders were sent to the

IN group to remind them to attend the sessions.

Furthermore, the exercise types and durations in the exercise
sessions were based on the American College of Sports Medicine
recommendations (Klika & Jordan, 2013). In every exercise session, all
major muscle groups were targeted. Each one-hour session was conducted
as a moderate to high-intensity interval training and started with 5 minutes
of warm-up exercises, then 50 minutes of resistance and aerobic exercises,
and finally ended with 5 minutes of cool-down exercises. For example,
some of the resistance/aerobic exercises include goblet squat, push-ups,
band pull-a-part, overhead press, lateral raise, box dips, band curls,
hollow-body holds, and glute bridge. The certified trainers supervised the
resistance and aerobic exercises in 7 to 10-minute bouts (Klika & Jordan,
2013). The DI group was asked to maintain their usual lifestyle. However,
when the 12-week intervention period ended, the DI group received two

hours of exercise time per week from working hours for four weeks.

2.5.1 Comparators
Intervention Group: The duration of the intervention is 12 weeks,
and certified exercise trainers supervised the group sessions during

working hours.

Delayed Intervention Group (active comparator): usual routine
during the period of 12-weeks, and after this period, this group was given
two hours of exercise per week for a 4-week duration during working

hours. However, certified trainers did not supervise their sessions.

The main difference between the IN group and the DI group is the
timing and duration of the intervention. In addition, the certified trainers

were only available for the IN group. The purpose of the DI group was to
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encourage participants to participate in the study regardless of their group

allocation.

2.6 Sample Size Calculation

Previous studies relating to PA and CRFs used 80% to 91% power
and effect sizes ranging between 0.51 and 1.82 to find a significant
difference between groups (Irving et al., 2008; Molmen-Hansen et al.,
2012; Tomeleri et al., 2016, 2018). There were various reasons for
choosing these articles for sample size calculations. For example, one
study used a 12-week PA intervention that involved healthy adult
participants (Tomeleri et al., 2018). In addition, the articles cited were
concerned with the effect of exercise on specific metabolic risk factors.
These metabolic risk factors were waist circumference, systolic blood
pressure, fasting glucose, and lipid profiles (Irving et al., 2008; Molmen-
Hansen et al., 2012; Tomeleri et al., 2016, 2018). For the present study, it
was estimated that 124 participants were required at 80% power. It was
also planned that a further 20% more participants would be added because
it is expected that participants might drop out during the intervention.
Therefore, the recruitment of a total of 150 participants was anticipated.
During the period between the 28" of March 2021, and the 19" of May
2021, we recruited a total of 130 participants who fulfilled the eligibility
criteria. Further efforts were made to attract more participants to enroll in
the study through email invitations, internal announcements, and
displaying information leaflets in the elevators, parking areas,
restaurants/cafes in the building, and upon no substantial interest from the

potential participants, we decided to end the recruitment phase of the trial.

2.7 Allocation Sequence Generation
Enrolled eligible participants were randomized 1:1 to IN group

(n=65) and DI group (n=65). The randomization sequence was computer
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generated using statistical software Stata for Windows (Version 15.1,
StataCorp LLC, Texas, USA) and was stratified by sex and age using
random block sizes of 4 and 6 to minimize selection bias. Stratification
cut-off values in sex were male and female and 22-36 (1% percentile) and
37-52 (2" percentile) in age groups. A biostatistician was responsible for

this task and was not related to any part of the study.

2.8 Allocation Concealment Mechanism

In order to minimize allocation bias, the biostatistician concealed
the allocation sequence using computerized random block sizes as
mentioned above. Therefore, the study assessors were not involved in the
allocation generation and allocation sequence. Instead, the assessors were

only involved in the implementation of the assignments.

2.9 Blinding

Single blinding was used to minimize performance bias. The IN
group was renamed Group A and the DI group as Group B to blind
participants from the intervention. Participants were strongly encouraged
not to disclose their allocation status during the health measurement
assessments. In terms of un-blinding participants, it was not required for

this study.

2.10 Outcomes

The primary outcomes in the study included the following CRFs:
elevated waist circumference, elevated blood pressure, reduced HDL
cholesterol, elevated triglycerides, and pre-diabetes (elevated fasting
glucose). The secondary outcome was the PA levels measured both
through responses to questionnaires and through accelerometry. The
measurement of CRFs were for both groups before and after the

intervention period. However, four weeks after completing the
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intervention, only PA levels were assessed for the third time for the IN

group.

2.11 Measurements

Trained nurses in the workplace’s health center conducted the
measurements related to anthropometric data (age, weight, height, waist
circumference), questionnaire-based data, clinical measurements, and
performed the phlebotomy. The primary health outcomes and their criteria
are shown in Table 1. The secondary outcomes are shown in Tables 2 and
9 (Table 9 in Appendix B).

2.11.1 Anthropometry Data

Waist circumference was measured in centimeters using a
measurement tape. The nurses placed the tape above the participants’
hipbones in a standing position. The measurement was taken when the tape
was not compressed on the skin and after breathing out. A body
composition machine measured body mass in kilograms, height in
centimeters, body fat percentage, and skeletal muscle mass in kilograms
(Inbody 230, Korea; with built-in height measurement tool BSM370,
Korea). The participants had to empty their pockets and remove their shoes

for the body composition measurements.

2.11.2 Clinical Measurements

A butterfly needle was used to collect blood samples for HbAlc,
fasting blood glucose, and lipid profiles after 12-hours of fasting. The
drawn blood samples were then stored in a —20°C or colder freezer and
sent to analysis (Automated HbAlc analyzer FORA A1C100, UAE;
Glucose and Cholesterol meter SD LipidoCare, South Korea). In addition,

resting diastolic and systolic blood pressure (Omron, Japan) was measured
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once after the participants sat for at least 5 minutes on a chair with back

support.

2.11.3 Questionnaire-based Data

The validated WHO-5 Well-Being Index questionnaire, as well as
other questionnaires that measure the frequency of food consumption,
eating habits, and PA [International Physical Activity Questionnaire
(IPAQ)] were used at baseline and post-study (Cheikh Ismail et al., 2020;
International Physical Activity Questionnaire, 2005; Topp et al., 2015).
However, the IPAQ was also used for the third time, 4-weeks post-study
for the IN group. IPAQ cut-off points are illustrated in Table 9 in
Appendix B. All questionnaires were completed using Samsung tabs at
baseline, post-study, and 4-weeks post-study measurements. Appendix A

displayed all of the surveys mentioned above.

2.11.4 Accelerometer

Furthermore, for objective PA measurements, all participants wore
the tri-axial accelerometer (AX3 Axivity, UK) on the dominant wrist
(hand used to write) for eight consecutive days (baseline and post-
intervention), similar to previous studies (Doherty et al., 2017; Kim et al.,
2019). The IN group only wore the accelerometer once more, at 4-weeks
post-study measurements. The accelerometer devices were configured to
capture three-dimensional acceleration at 100 Hz with a dynamic range of
18 g. In addition, the devices were programmed to record data at the pre-
specified start and finish times. Participants were informed about the

specifications of the accelerometer and instructions on how to use it.
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Table 1: Measurement Criteria for Cardio-metabolic Risk Factors

Health Outcome

Criteria

Elevated Waist
circumference (cm)

> 94 cm for Europid, Middle Eastern, Sub-
Saharan African males

> 90 cm for Asian, Ethnic Central and South
American males

> 80 cm for females

Elevated Blood
Pressure (mmHg)

Systolic blood pressure > 130 mm Hg
OR Diastolic blood pressure > 85 mm Hg

Reduced HDL-

<40 mg/dL in males and < 50 mg/dL in

cholesterol (mg/dL)  females.
Elevated > 150 mg/dL
Triglycerides

(mg/dL)

Pre-diabetes — > 100 mg/dL

Elevated Fasting
glucose (mg/dL)

(Alberti et al., 2009)

Table 2: Measurement Criteria for Physical Activity

Measurement Criteria

AX3 Axivity Sedentary <15 METS

accelerometer cut- | Light >1.5 METS and < 3.99 METS

points Moderate > 4.0 METS and < 6.99 METS
Vigorous >7 METS

(Open Movement, 2021)

Table 2 shows the cut-point criteria to categorize the AX3 Axivity user's time
spent in a specific PA intensity. The unit, Metabolic Equivalent of Task (METS),
represents the different PA intensities. One MET is calculated as 3.5 ml O . kg”-1
. min ~-1, the rate of energy produced per unit surface area of an average person
seated at rest (Open Movement, 2021).

2.12 Statistical Analysis
Analyses of the collected data are in-line with the CONSORT
statement, and we used the 'intention-to-treat' principle to analyze our

primary outcomes. Moher et al. (2010) recommended that randomized-
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controlled trials need to apply two conditions of intention-to-treat analysis
to preserve the huge benefits of randomization. The first condition is to
include all randomized participants in the analysis (including dropouts).
The second condition is to retain the groups to which the participants were
allocated initially (Moher et al., 2010). This study ensured the integration

of the two conditions for the intention-to-treat analysis.

For comparison between IN and DI arms of the 12-week change in
outcomes, the paired t-test illustrated within-group differences and the
independent t-test for between-group differences. The above analysis and
accepted regression modeling methods such as multiple binary logistic
regression and multiple linear regression were used to explore the
intervention effects on our primary objective. The regression models were
adjusted using prognostic variables. In addition, backward elimination was
used to support the adjustment process in the regression with a stopping
rule for the p-value set as >0.2 as recommended (Chowdhury & Turin,
2020). IBM SPSS Statistics 28.0 was used to perform the statistical

analyses.

The clinical significance of the intervention effect is elaborated
with magnitude-based inferences, confidence intervals, and confidence
levels (Hopkins & Batterham, 2016). Multiple imputation techniques (20
imputations) were used for missing data and to assess the sensitivity of the
analyses based on the missing at random (MAR) assumption. Tan et al.
(2021) reported that MAR is often considered the most reasonable
assumption to analyze primary outcomes. MAR assumes that missing data
is associated with the observed data but not the unobserved data.
Therefore, with the MAR assumption, the unobserved outcomes are
modeled from those who remain in the intervention with similar

characteristics (Tan et al., 2021). Finally, significance tests at 5%, with t-
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tests or chi-squared tests, were used to compare those with complete data

(per-protocol analysis).

2.13 Accelerometer Data Processing and Analysis

Raw accelerometry data were calibrated to 1g of local gravity and
filtered to eliminate machine noise using a fourth-order Butterworth low-
pass filter (set at a cut-off frequency of 20 Hz) (Doherty et al., 2017; Kim
et al., 2017). Euclidean Norm Minus One (ENMO) was used to calculate
the vector magnitude of the acceleration axes (X,y, and z) minus one
gravitational unit (1g) (any negative values were truncated to zero)
(Doherty et al., 2017; Kim et al., 2017). Non-wear time was identified as
time periods of at least 60 minutes, where all three-dimensional axes have
a standard deviation of less than 13 mg. In addition, moderate-to-vigorous
PA was defined as ENMO values of more than 125 milli-g and was
expressed as minutes day* (Doherty et al., 2017; Kim et al., 2017). All
participants who wore the accelerometers had a wear time of more than 72
hours per ENMO of 500 milli-g, and therefore, none were excluded from
the analysis (Doherty et al., 2017; Kim et al., 2017). Data for six days were
used in the analysis, and missing data were imputed through multiple
imputations techniques using IBM SPSS Statistics 28.0. Lastly, the Open

Movement software was used to analyze the accelerometry data.

2.14 Process Evaluation

At the end of the study, a realistic evaluation was used to evaluate
the process and implementation elements. Therefore, a questionnaire was
sent via email and Whatsapp to all participants after study completion. As
presented in Appendix A, the questionnaire includes three major
components of realistic evaluation such as context, mechanisms, and

outcomes of the intervention (Flynn et al., 2019).
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2.15 Research Ethics Approval

The investigators ensured that this study was conducted according
to the Declaration of Helsinki principles, and the conduct was in full
conformity with relevant regulations and the ICH Guidelines for Good
Clinical Practice (CPMP/ICH/135/95) July 1996. Any research conducted
in the emirate of Dubai must be submitted to the Dubai Scientific Research
Ethics Committee (DSREC) in Dubai Health Authority. Therefore, the
research protocol, informed consent form, participant information leaflet,
guestionnaires, and any proposed advertising material were submitted to
the DSREC. The study received ethical approval from this committee with
the reference number DSREC-SR-08/2019 02.
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Chapter 3: Results

3.1 Overview of the Main Findings

The number of participants who joined and were randomized in
the study was 130. All participants were analyzed using intention-to-treat
analysis for the primary outcomes, as shown in Figure 4. Tables 3 and
11(in Appendix B) indicated no statistically significant differences in all
baseline characteristics, IPAQ scores, eating habits, and nutrition
characteristics except for fruit consumption, which was higher in IN group.
There are no statistically significant changes in the between-group primary
outcomes, as shown in Table 5. The only statistically significant between-
group mean change at 12-weeks is the WHO Wellbeing score [2.9 (95%
Cl, 1.1 to 4.8)]. However, the primary within-group mean change at 12-
weeks was statistically significant for fasting plasma glucose [-3.3 mg/dL
(95% Cl, —6.5 to —0.02)], HbA1c [0.3% (95% CI, 0.2 to 0.4)], HDL
cholesterol [2.2 mg/dL (95% ClI, 0.6 to 3.8)], waist circumference [-4.5
cm (95% ClI, —6.1 to —2.9)], body fat percentage [-1.1% (95% ClI, —2.1 to
—0.1)], WHO Wellbeing score [2.8 (95% ClI, 1.6 to 3.9)] and vigorous PA
[9.8 minutes (95% CI, 1.3 to 18.3)] for the IN group. In addition, for the
secondary outcomes, the within-group mean changes in sitting time [-1.1
hour (95% ClI, —1.8 to —0.3)] and vigorous PA [11.8 minutes (95% Cl, 1.9
to 21.5)] were statistically significant at week 16 for the IN group as
displayed in Table 8. These primary and secondary outcomes indicated a

favorable intervention effect within the intervention group except HbAlc.
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3.2 Descriptive Statistics

3.2.1 Participant Flow

Among the 2900 company employees who received the email
invitation to join the study, 248 responded, of which 130 met the eligibility
criteria. The CONSORT 2010 flow diagram is illustrated in Figure 4. The
health measurements were conducted between the 28" of March 2021 and
the 19" of May 2021. After completing the health measurements for 130
participants, they were randomized into the IN (n=65) and DI (n=65)
groups. The allocation of the participants was not changed, and there were
no exclusions after the randomization process. As shown in Figure 4,
approximately 19% of the participants did not complete the post-study
health measurements for various reasons. However, all 130 randomly
assigned participants were analyzed based on intention-to-treat analysis for
the primary outcome (65 IN and 65 DI groups). In contrast, 51 randomly
assigned participants were included only as per-protocol analysis for the

secondary outcome.
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248 Employees were assessed
for eligibility

118 Were excluded

v

118 Did not meet inclusion criteria

| 130 Consented and were randomized ‘

\

Allocation
J

65 Were allocated to intervention group
65 Received 2 hours per week of group exercise
sessions during working hours for 12 weeks

¥ Follow-Up

65 Were allocated to delayed intervention group
No change in working hours (normal working
hours)

8 Were lost to week 12 follow up measurements
1 Had personal reasons
4 Resigned from the company
1 Refused to complete measurements
2 Had work commitments

Analysis

17 Were lost to week 12 follow up measurements
6 Had personal reasons
3 Resigned from the company
5 Refused to complete measurements
1 Had work commitments
2 Did not respond

88% completed week 12 follow up measurements
65 Were included in the intention-to-treat analysis
57 Were inchuded in the per-protocol analysis

74% completed week 12 follow up measurements
65 Were included in the intention-to-treat analysis
48 Were included in the per-protocol analysis

&

[ Secondary Analysis J
Delayed-Intervention Allocatio

57 Were assigned to physical activity assessment 4
weeks after intervention completion.
6 Refused to wear the AX3 accelerometer and
complete IPAQ for the third time
51 Were inchuded in the per-protocol analysis

48 Received 2 hours per week of exercise time during
working hours for 4 weeks

Figure 4: CONSORT (Consolidated Standards of Reporting Trials) Flow

Diagram.

3.2.2 Baseline and Post Study Characteristics

3.2.2.1 Baseline Characteristics and IPAQ Score

As shown in Table 3, there are no statistically significant

differences in all baseline characteristics. The mean age for the IN group is




37.3 and 36.7 for the DI group. In terms of sex, both groups include 75%
male participants and 25% female participants. The highest percentage of
nationalities was Indian, comprising 41% and 46% in the IN and DI
groups, respectively. In contrast, the Emiratis' presence in the study was
low, representing 3% (4 out of 130) of the sample. IPAQ scores were the
same for both groups in vigorous activity (26%) but slightly higher for
moderate activity (45% and 40%) in the IN group compared to the DI
group. However, there is a slight increase in vigorous activity for the IN
and the DI groups post-study (38% and 32%), as shown in Table 10 in
Appendix B.

3.2.2.2 Cardio-metabolic Risk Factors

Baseline CRFs shown in Table 3 were not statistically significant
between the groups. However, overall, the IN group has higher
percentages of CRFs at baseline. For example, reduced HDL cholesterol
(52% IN, 43% DI), elevated triglycerides (28% IN, 25% DI), and elevated
fasting glucose (22% IN, 20% DI) are higher in the IN group compared to
the DI group. Elevated blood pressure is the only exception (52% IN, 58%
DI). In addition, elevated waist circumference is the highest CRF in both
groups because of the eligibility criteria required for the study (e.g., > 80

cm for females and >94 cm, or >90 cm for males depending on ethnicity).

In contrast, the post-study data in Table 10 in Appendix B showed
that the IN group has lower CRFs percentages than the DI group, except
for reduced HDL cholesterol (38% IN, 35% DI). For instance, the IN
group has better outcomes for elevated waist circumference (88% IN, 89%
DI), elevated blood pressure (48% IN, 51% DI), elevated triglycerides
(28%, 35%), and elevated fasting glucose (20%, 22%) compared to the DI

group.
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3.2.2.3 Eating Habits

Furthermore, Table 3 showed that the IN and DI groups consumed
mainly 3-4 meals (48% IN, 48% DI) and 1-2 meals (48% IN, 41% DI) per
day. In addition, the DI group skipped meals more than the IN group (63%

DI, 55% IN), and the most common reason to skip meals was to lose

weight (46% DI, 52% IN). Both groups' water consumption was high for

the 5-7 cups per day category (52% IN, 46% DI). In comparison, in Table

10 in Appendix B, post-study data showed that the number of participants

skipping meals reduced (45% IN, 46% DI), and water consumption of 8 or

more cups per day increased (48% IN, 41% DI).

Table 3: Participants’ Baseline Characteristics

Baseline P
INGroup DI Group
(n=65) (n=65)
Age (years) 37.3 (6.6) 36.7(6.1) 0.55
Sex
Males 49 (75%) 49 (75%)
Females 16 (25%) 16 (25%)
Nationality 0.66
Indian 27 (41%) 30 (46%)
Pakistani 12 (18%) 13 (20%)
Filipino 3 (5%) 6 (9%)
Emirati 3 (5%) 1 (2%)
Other Nationalities 20 (31%) 15 (23%)
Physical Activity Category 0.82
(IPAQ)
Low 19 (29%) 22 (34%)
Moderate 29 (45%) 26 (40%)
Vigorous 17 (26%) 17 (26%)

Data are means (SD) or number of participants (%).
IPAQ = International Physical Activity Questionnaire.
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Table 3: Participants’ Baseline Characteristics (Continued)

Baseline P

INGroup DI Group
(n=65) (n=65)

Cardio-metabolic Risk Factors

Elevated Waist circumference (cm) 65 (100%) 65 (100%) NA
Elevated Blood Pressure (mmHg) 34 (52%) 38 (58%) 0.48
Reduced HDL- cholesterol (mg/dL) 34 (52%) 28 (43%) 0.29

Elevated Triglycerides (mg/dL) 18 (28%) 16 (25%) 0.69
Elevated Fasting glucose (mg/dL) 14 (22%) 13 (20%) 0.82
Number of Meals per Day 0.39
1-2 Meals 31 (48%) 27 (41%)

3-4 Meals 31 (48%) 31 (48%)

5 or More Meals 3 (4%) 7 (11%)

Skipping Meals 0.37
Yes 36 (55%) 41 (63%)

No 29 (45%) 24 (37%)

Reason for Skipping Meals (if yes) 0.60
To Reduce Food Intake 6 (17%) 9 (22%)

To Lose Weight 19 (52%) 19 (46%)

Lack of Appetite 5 (14%) 9 (22%)

Fasting 6 (17%) 4 (10%)

Water Consumed per Day 0.78
1-4 Cups 14 (22%) 16 (25%)

5-7 Cups 34 (52%) 30 (46%)

8 or More Cups 17 (26%) 19 (29%)

Data are number of participants (%).

IPAQ = International Physical Activity Questionnaire. NA = Not Applicable, no difference
in baseline elevated waist circumference. IN, intervention, DI, delayed intervention.

The data for cardiometabolic risk factors and physical activity are as per the criteria
presented in Tables 1 & 2.
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3.2.2.4 Nutrition Characteristics

Moreover, all baseline nutrition characteristics had no significant
difference except for fruit consumption, as illustrated in Table 11 in
Appendix B. The IN group consumed more fruits than the DI group,
especially in the once per day category (51% IN, 38% DI). The other food
types' consumption had similar trends between the groups. However,
bread/rice/pasta consumption in the 2-3 times per day category was
notably higher in the DI group (46%) than in the IN group (23%). Table 12
in Appendix B showed post-study nutrition characteristics. Due to multiple

imputations, the Chi-Square test cannot be applied for post-study data.

3.3 Primary Outcomes

3.3.1 Exercise Session Adherence

The IN group received a 12-week intervention, which included
exercise time during working hours (two hours per week) under the
supervision of a certified exercise trainer. Therefore, the intervention
provided the participants with 24 one-hour exercise sessions throughout
the 12 weeks. However, 55% of participants attended 0-5 exercise

sessions, while 45% attended 6-24 sessions, as shown in Table 4.

Table 4: Number of Exercise Sessions Attended

Percentile Number of Number of
participants exercise sessions
attended
51%-100% 29 (45%) 6-24
0-50% 36 (55%) 0-5

3.3.2 Between-group and Within-group Differences
The main findings of the study are presented in Table 5. The

illustrated measurements showed between-group differences at baseline
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and 12-weeks. The WHO Wellbeing score [2.9 (95% CI 1.1 to 4.8)] is the
only variable with a statistically significant between-group difference at
12-weeks. This difference indicated a positive intervention effect on the IN
group's WHO Wellbeing score.

Furthermore, Table 5 also presents the within-group mean change
between baseline and 12-weeks for each group. For instance, the following
statistically significant mean changes at 12-weeks for the IN group were
noted, fasting plasma glucose [—3.3 mg/dL (95% CI, —6.5 to —0.02)],
HbA1c [0.3% (95% CI, 0.2 to 0.4)], HDL cholesterol [ 2.2 mg/dL (95%
Cl, 0.6 to 3.8)], waist circumference [-4.5 cm (95% CI, —6.1 to —2.9)],
body fat percentage [-1.1% (95% CI, —2.1 to —0.1)], WHO Wellbeing
score [2.8 (95% ClI, 1.6 to 3.9)] and vigorous PA [9.8 minutes (95% ClI,
1.3t0 18.3)]. In contrast, the DI group’s only statistically significant mean
changes at 12-weeks were HbA1c [0.4% (95% CI, 0.2 to 0.6)] and waist
circumference [-3.7 cm (95% ClI, —6.2 to —1.2)]. All statistically
significant measurements showed a favorable within-group intervention
effect except for HbAlc.

3.3.2.1 Per Protocol Analysis Comparison

The CONSORT 2010 guideline stated that per-protocol analysis is
often considered flawed, and therefore, the study results should not be
based on this type of analysis (Moher et al., 2010). However, we present
the per-protocol analysis results in Table 13 in Appendix B to compare
them with our main findings. Our main findings (based on intention-to-
treat analysis) are presented in Table 5. Overall, all statistically significant
outcomes observed in Table 5 were also significant in Table 13, with a few
exceptions. For example, per-protocol analysis for within-group
differences did not have statistically significant vigorous PA in the IN
group. However, sitting time [—0.7 hours (95% ClI, —1.5 to —0.006)] in the
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IN group and HDL cholesterol [0.3 mg/dL (95% CI, 0.2 to 0.4)] in the DI
group were statistically significant. In addition, the between-group
differences were statistically significant for baseline light PA [61.8
minutes (95% CI, 8.3 to 115.3)].
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3.3.3 Number of Exercise Sessions and Cardio-metabolic Risk Factors

Multiple binary logistic regression was used to explore the
intervention effect (e.g., number of exercise sessions) on CRFs, as shown
in Table 6. No statistically significant effect was noted in all of the cardio-
metabolic risk factors.

Table 6: Multiple Binary Logistic Regression Analysis for the

Relationship between Number of Exercise Sessions and Cardio-metabolic
Risk Factors.

Primary Outcome  OR (95% CI)! OR (95% CI)2 OR (95% CI)?3

Elevated Waist 10(09to1.1) 10(09tc1.2) 1.2(0.8t01l.7)
circumference (cm)

Elevated Blood 09(09to1.1) 09(09t011) 09(09tol1)
Pressure (mmHg)

Reduced HDL- 09(09to1.1) 09(09tol1) 0.9(0.9to1.1)
cholesterol (mg/dL)

Elevated 09(09to1.1) 1(09t01.2) 0.9(0.8t01.1)
Triglycerides

(mg/dL)

Elevated Fasting 09(09to1.1) 09(09t0c11) 09(0.8t01.2)

glucose (mg/dL)

OR, odds ratio; ClI, confidence interval.

Model 1 is adjusted for age and sex.

Model 2 is adjusted for model 1 + post-intervention measurements of the variables.
Model 3 is adjusted for model 1 + model 2 + baseline measurements.

Dependent variable is the cardio-metabolic risk factor, and the independent variable is the
number of exercise sessions attended by the intervention group.

3.3.4 Number of Exercise Sessions and Post-study Measurements

Multiple linear regression was used to explore the intervention
effect (e.g., number of exercise sessions) on post-study measurements, as
shown in Table 7. There was no statistically significant effect noted in all

of the post-study measurements.
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3.4 Secondary Outcomes
3.4.1 Physical Activity Within-group Differences at Weeks 12 and 16

The main findings for the secondary outcome are presented in
Table 8. The illustrated PA measurements showed the mean change
between baseline, 12-weeks, and 16-weeks. The data given in Table 8 are
for the IN group only and for those who completed the three PA
measurements (at baseline, week 12, and week 16). There were no
statistically significant mean changes at 12-weeks. However, the mean
changes in sitting time [-1.1 hour (95% CI, —1.8 to —0.3)] and vigorous
PA [11.8 minutes (95% CI, 1.9 to 21.5)] were statistically significant at
16-weeks in comparison with baseline. These mean changes illustrated a
favorable within-group intervention effect subjectively (sitting time) and
objectively (vigorous PA) for the secondary outcomes.
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Table 8: Within-group Differences at Weeks 12 and 16 Compared with
Baseline Measurements for the Intervention Group (Physical Activity
Measurements only).

Measurement

Intervention
Group (n=51)

Baseline Sitting Time (hours) — IPAQ
Difference at 12 weeks

Difference at 16 weeks

9.1(8.4109.8)
~0.6 (-1.3100.1)
~1.1* (-1.8t0 -0.3)

Baseline Sedentary Time (minutes) —
AX3 Accelerometer

Difference at 12 weeks

Difference at 16 weeks

7181.3 (7064.2 to 7298.5)

63.6 (-8.8 t0 135.9)
~31.4 (-121.4 10 58.6)

Baseline Light Physical Activity (minutes) -
AX3 Accelerometer
Difference at 12 weeks

Difference at 16 weeks

527.5 (483.9 to 571.2)

~22.3 (-55.3 10 10.7)
~1.5(-331030.1)

Baseline Moderate Physical Activity
(minutes) - AX3 Accelerometer
Difference at 12 weeks

Difference at 16 weeks

911.4 (828.1 to 994.6)

—~48.8 (~100.7 to 3.0)
~0.3 (-58.4t0 57.8)

Baseline Vigorous Physical Activity
(minutes) - AX3 Accelerometer
Difference at 12 weeks

Difference at 16 weeks

19.8 (12.9 to 26.6)

7.5 (-1.910 16.9)
11.8* (1.9 to 21.5)

Data are the mean difference (95% confidence interval) unless stated otherwise. Within-
group differences at weeks 12 and 16 are compared with the baseline measurement. IPAQ
= International Physical Activity Questionnaire, AX3 Accelerometer data obtained from
AX3 Axivity wearable devices. * = statistically significant p-values in Within-group
differences. Difference at 16 weeks: sitting p-value = 0.01 and vigorous physical activity p-
value = 0.02. Secondary data presented in this table is analyzed per-protocol analysis.

3.5 Process Evaluation (Realistic Evaluation)

The questionnaire was sent via email and WhatsApp to 130

participants. However, 87 participants only completed the questionnaire,
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of which 54 (62%) were from the IN group and 33 (38%) from the DI
group. Figure 5 showed that approximately 98% of the participants
experienced benefits from joining the study, and the highest benefit
experienced was the improvement in health and fitness (27%). In addition,
74% reported that the study positively affected their friends, families,
partners/spouses, or relatives, as shown in Figure 9 in Appendix C. In
addition, Figure 6 showed that the participants considered the study
motivating to increase PA (6.4 out of 7 ratings). Moreover, the participants
were asked to rate different study components and their usefulness to
motivate them to do more PA. Figure 11 in Appendix C showed that the
scores ranged between 5.9 to 6.6 out of 7 for the study components. These
components included the accelerometer (6), health measurement results
(6.6), exercise time in the workplace (6.4 IN group only), equipment

availability (5.9 IN group only), and supervised exercise sessions (6.3 IN

group only).

Figure 7 displayed the study's aspects that facilitated exercising
(A), increased engagement (B), created barriers (C), or caused difficulties
to exercise (D). For example, 20% reported that the timing and location of
the exercise were facilitators to exercise in the workplace. In addition,
most IN group participants (44%) reported that the trainers and facilitators
helped them stay engaged and motivated to exercise in the workplace. In
contrast, the main barrier that prevented the IN group participants from
exercising in the workplace was work commitment (44%). Also, most
participants (54%) reported no difficulties in continuing with the study.
Finally, when asked about the possible suggestions for improving this
study, 33% had no suggestions, 16% wanted the study to continue, 14%
requested more locations and timings for the exercise sessions, and 7%

wanted more focus on nutrition (Figure 14 in Appendix C).
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Figure 5: Process Evaluation Benefits of Participation Q2.

Q2. Have you experienced any particular benefits as a result of
participating in this program? (A) If yes, please specify: (B)
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Figure 6: Process Evaluation Motivation Rating from 1 to 7, Q4.

Q4. Do you feel this program increased your motivation to become more

physically active?
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Figure 7: Process Evaluation Facilitators, Engagement, Difficulties, and
Barriers Q9-Q12.

Q9. Were there any factors that facilitated you participating in exercise at

the workplace? Please specify: (A) Q10. Were there any factors that

helped to keep you engaged and motivated to participate in exercise at the

workplace? Please specify: (B) Q11. Were there any barriers that

prevented you from exercising at the workplace? Please specify: (C) Q12.

Were there any factors which made it difficult for you to continue with the
study? Please specify: (D). Q10-12 are questions applicable for the

intervention group only.



3.6 Harms or Unintended Effects in Each Group

One participant in the IN group reported back pain at his first
exercise session. After further investigation, the facilitators found that the
participant’s back pain existed before joining the intervention and
therefore informed the certified trainers about taking extra care to avoid

any injury. There were no further issues reported after this incident.
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Chapter 4






Chapter 4: Discussion

4.1 Summary of Findings

WHO (2010) stated that the expenditure of energy during working
hours is associated negatively with leisure-time PA. Therefore, it is
important to have interventions and policies that support workplace
exercise to increase PA levels. In our study, employees who received time
to exercise during working hours improved their within-group
cardiometabolic health outcomes and other outcomes. However, the WHO
wellbeing score was the only between-group improvement. A systematic
review that examined PA interventions in the workplace observed similar
well-being improvements (Abdin et al., 2018). Some of the studies in the
systematic review used the same tool that was used in our study (e.g.,
WHO Wellbeing index) (Abdin et al., 2018). In addition, similar studies
and a meta-analysis that investigated PA as the primary outcome in a
workplace setting did not find between-group differences (Bergman et al.,
2018; Jung & Cho, 2022).

Moreover, improvements were notable primarily in the within-
group comparisons for the IN group (e.qg., fasting plasma glucose, HDL
cholesterol, waist circumference, body fat percentage, and vigorous-
intensity PA). These findings support the evidence that PA lowers the risk
of cardio-metabolic diseases and mortality (Chow et al., 2022). In addition,
for the outcome studies at week 16, levels of vigorous-intensity PA
improved, and a decrease in sitting time was observed. Similarly, Jung &
Cho (2022) reported that the intervention group (within-group difference)
had statistically significant PA improvement [standardized mean
difference (SMD) 0.22 (95% CI, 0.03 to 0.41)] along with subgroup
analysis that enhanced PA such as walking activity [SMD 0.70 (95% ClI,
0.21 to 1.19)], using a multicomponent program [SMD 0.19 (95% ClI, 0.05

55



to 0.33)], and use of objective measurements [SMD 0.58 (95% ClI, 0.05 to
1.10)]. In contrast, Bergman et al. (2018) reported no statistically
significant effects on body composition, anthropometric measures, and
metabolic functions in their study. Another workplace study and a
systematic review reported similar findings regarding results related to
metabolic outcomes, which are not statistically significant (Commissaris et
al., 2016; Thompson et al., 2014). For example, Commissaris et al. (2016)
reported that among the 40 studies included in the systematic review,
evidence was either conflicting or insufficient for intervention effects on
lipid and metabolic profiles. In addition, Thompson et al. (2014) stated that
the intervention effect was noted in weight and percent body fat but not in
metabolic measures. In the present study, improvements in PA and cardio-

metabolic measurements were observed in the IN group only (within-

group).

Another meta-analysis investigating PA interventions in a primary
care setting reported statistically significant PA improvements for studies
with self-reported PA measurements (Kettle et al., 2022). For instance,
Kettle et al. (2022) reported statistically significant results for trials that
used self-measurements of PA only. However, trials that used devices to
measure PA showed no statistically significant group difference in PA
(Kettle et al., 2022). In the present study, AX3 accelerometers were used
to measure PA. The results of this study were similar to the results of

between-group differences in the meta-analysis.
4.2 Methodological Considerations and Generalizability

4.2.1 Internal Validity

The facilitators adopted various measures to maintain the internal

and external validity of the study. For instance, information bias and
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confounding factors are common issues in such studies. In our study,
information bias is possible due to the participants recalling their PA
levels, food intake, and mental health status in the past days or weeks (to
answer the questionnaires). The facilitators used validated questionnaires
(e.g., IPAQ and WHO Wellbeing Index) available in Arabic and English to
address this issue. In addition, AX3 Accelerometers were used, which

provide objective measurements of PA.

Furthermore, multiple methods such as restriction, randomization,
and statistical modeling controlled the confounding factors in the study.
For example, the participants were not eligible if they did not meet the
waist circumference criteria or were involved in any health promotion
program. These eligibility criteria restricted participants with relatively
good health conditions from entering the study. This restriction is
necessary because the intervention effect might not be significant in this
category of healthy participants (Bailey, 2005; Bergman et al., 2018). In
addition, the effect of randomization in this study helped balance the
participants’ baseline characteristics between the IN and DI groups.
Finally, the study used regression models that were adjusted for various

prognostic variables to control confounding factors further.

4.2.2 External Validity and Generalizability

Mobher et al. (2010) reported that external validity depends on the
characteristics of the participants and is often a matter of judgment. For
example, some of these characteristics may include the trial setting,
outcomes assessed, and the treatment regimens tested (Moher et al., 2010).
Therefore, for this study, recruitment was open for all working ages (e.qg.,
18-59), both sexes, those with office or non-office job positions, and all

nationalities. In addition, the broad spectrum of characteristics allowed the
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study to be representative of workplaces with similar settings (e.g., 9to 5

working hours and availability of gym workplace).

Another aspect of external validity is the percentage of eligible
participants who refused to join the study (Moher et al., 2010). For
instance, 248 participants showed interest in the study and were assessed
for eligibility. However, only 130 were eligible, and 118 were not.
Therefore, the study excluded those who were ineligible (e.g., 118)
because they did not meet the eligibility criteria and not due to them
refusing to enter the study. As a result, none of the eligible participants
refused to enter this study, indicating a favorable preference and
acceptability for the intervention.

Finally, the process evaluation is another factor that could reflect
the study's external validity (Moher et al., 2010). The applied process
evaluation investigated various aspects of this study. For example, the
evaluation was concerned with the benefits of the study, the different study
components that may motivate PA participation, and perspectives on
barriers/facilitators. Overall, the majority of the 87 participants who
responded to the process evaluation surveys reported positive findings, as
shown previously. Therefore, it is reasonable to assume that the study’s

benefit could be generalizable to workplaces with similar settings.
4.3 Strengths and Weaknesses of the Study

4.3.1 Trial Design

One of the study's many strengths is its prospective, single-blinded
randomized controlled trial design. In addition, the study is adequately
powered using an intention-to-treat analysis. Therefore, the participants
lost to follow-up from the IN and DI groups, as illustrated in Figure 4,

were all analyzed using multiple imputation techniques. This analysis
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ensured that the study results were robust and powered adequately, as

shown in similar structured studies (Robertson et al., 2017).

4.3.2 Social-Ecological Model (SEM)

The study has adopted various aspects of the SEM. The SEM was
used in the planning stage to understand the multidimensional and
interactive effects of various factors that determine behavior. The different
SEM levels, such as the individual level, interpersonal level,
organizational level, and policy/enabling environment level, were enforced
in this UAE based-study.

The individual level of SEM was achieved through the health
measurements (e.g., AX3 accelerometer and clinical measurements) and
the certified trainers’ sessions. These aspects of the study focused on
enhancing the participant’s knowledge, attitude, and behavior towards PA.
The process evaluation also showed a 23% increase in knowledge (Figure
5). In addition, during the supervised exercise group sessions, the IN group
participants formed relationships with their colleagues and trainers. As
reported in the process evaluation, this social network (especially with the
trainers) has dramatically affected participants' engagement and motivation
toward PA (Figure 7).

The most prominent aspects of the organizational level are the
accessibility to the gym equipment and the clinic in the headquarters
building. These facilities enabled the participants to be motivated to
exercise, as shown in Figure 11 in the Appendix. Finally, the
policy/enabling environment level is reflected upon this intervention when
the company permitted exercise time for their employees during working
hours. As a result, granting exercise time required higher management and

line managers’ collaboration and empowerment despite work
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commitments. This level of the SEM is of great importance because,
without providing exercise time during working hours in the workplace,
the intervention will not be possible. In Figure 7, the process evaluation
showed that work commitment was the highest reported barrier (44%),
which further emphasizes the role of the management. Therefore, we can
conclude that the SEM is appropriate and applicable to the UAE setting.

4.3.3 ENWHP Alignment

Another strength in this study is the alignment of the intervention
with the ENWHP recommendations. For example, the intervention
provided accessible and motivational PA sessions during working hours.
Certified exercise trainers supervised the sessions to ensure intervention
compliance. In addition, frequent reminders such as the outlook calendar
invitations and WhatsApp broadcasts were also sent to the IN group

participants.

4.3.4 Session Attendance

Despite all the efforts to retain attendance and compliance, the IN
group’s adherence to the exercise sessions remained low (55% attended 0-
5 sessions only). This intervention's reported attendance or dropouts is
similar to other studies (Commissaris et al., 2016). Commissaris et al.
(2016) reported that 10 out of the 40 studies in the systematic review were
personalized behavior intervention studies. These studies reported
withdrawals and dropouts from the intervention ranging between <60% to
100% (Commissaris et al., 2016). Therefore, the attendance stated in the

present study is to be expected in such interventions.
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4.3.4.1 COVID-19

Another possible reason for the low attendance in the exercise
sessions could be the COVID-19 pandemic during the intervention period
(May to August 2021). For example, in May, WHO designated the Delta
variant as a variant of concern (WHO, 2022a). In addition, the weekly
COVID-19 cases remained high and ranged between 7,715 to 14,820 in
the UAE during the intervention period (WHO, 2022b). The facilitators
informed the participants through emails and WhatsApp messages that all
safety measures were applied. For instance, a maximum of 15 participants
were allocated per session, physical distancing between every participant
(1 meter), and sanitizing all equipment with Isopropyl Alcohol 70%
solution after every session. Throughout the intervention period, there was
one positive COVID-19 case. The trainer and participants in the same
exercise session were traced and informed not to attend any session if they
developed symptoms. In addition, they were asked to perform a
Polymerase Chain Reaction test before their next session. However,
despite these challenges, the study still showed a favorable intervention
effect for the within-group measurements due to the commitment of the
other 45% (attended 6-24 sessions).

4.3.5 Physical Activity Measurements

Using objective measurements (AX3 Accelerometer) for PA
alongside the subjective measurements (e.g., IPAQ) provided more valid
and reliable data (Kettle et al., 2022). In addition, Kettle et al. (2022)
reported that studies that used devices to measure PA compared to self-
reported PA had a larger effect on total PA [0.53, (95% CI1 0.14 to 0.92)]
than self-reported total PA [0.17, (95% CI 0.11 to 0.24)]. In comparison,
the accelerometers used in our study measured PA at three different time

points for the IN group: baseline, post-study, and 4-weeks post-study. The



third measurement (4-weeks post-study) assessed whether the intervention
effect on PA remained. This measurement is important because it reflects
the long-term benefit of the intervention.

4.3.6 Recruitment

Although the recommended number of participants (e.g., 150) was
not met, the study is still adequately powered with 130 participants.
However, many efforts were made to meet the recommended sample size.
For example, a marketing plan was initiated four months before the
intervention phase. The plan included conducting two information sessions
in February 2021 before the recruitment phase. In addition, information
leaflets were sent and displayed through emails, elevators, parking areas,
and restaurants/cafes in the building before and during the recruitment
phase (February until May 2021). Non-monetary sports gift vouchers and
participation certificates were also provided to encourage employees.
Despite all these efforts, 130 participants were recruited, and the
recruitment phase ended on the 19" of May 2021.

4.3.7 Contamination

Participants were strictly advised not to discuss their allocated
group. However, the risk of contamination remained due to the nature of
our study. For example, some participants were colleagues or friends and

therefore unavoidably knew the allocated group.

4.3.8 Other Important Factors

Our study did not investigate participants' smoking and medication
status as factors that could affect the primary outcomes. However,
smoking status was acknowledged as a CRFs, as shown in Figure 3.

Ussher et al. (2014) stated that exercise has the potential to moderate
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psychological withdrawal cravings and symptoms. In addition, exercise
seems to reduce the weight gain from post-smoking cessation in the long
term (Ussher et al., 2014). The weight gain prevention benefit is more
important to female smokers who smoke to control their weight (Ussher et
al., 2014). Therefore, it is necessary to include the participant's smoking

status in future studies.

Furthermore, the medication status is also essential because of its
effect on CRFs. For example, a meta-analysis that included 28 randomized
controlled trials have shown that weight-loss medications are associated
with modest reductions in fasting blood glucose —4.0 mg/dL (95% ClI, —4.4
to —3.6) and waist circumference —3.3 cm (95% ClI, —3.5 to —3.1) (Khera et
al., 2018). The effects of the medications varied among the drugs (e.g.,
Phentermine-topiramate, Liraglutide, Naltrexone-bupropion), however,
none of the drugs improved all CRFs (Khera et al., 2018). Given the
relatively healthy profile of participants in our study, it is unlikely that
these participants would be on any weight-loss medications. Nevertheless,
the medication status of participants may affect the CRFs and, therefore,

should be investigated in future studies.
4.4 Future Directions

4.4.1 Negative Outcomes

It is important to report negative outcomes, especially when
related to the primary outcomes (Duggan et al., 2014; Robertson et al.,
2017). In the current study, the only notable statistically significant non-
primary negative outcome was the increase in HbAlc 0.3% (95% CI1 0.2 to
0.4) in the IN group, as shown in Table 5. Boniol et al. (2017) conducted a
meta-analysis of randomized controlled trials for PA and change in

HbA1c/Fasting glucose, including 76 studies. The findings showed that an

63



increase of at least 100 minutes of PA per week was associated with
reductions of —0.14% (95% CI —0.18; —0.09) in HbAlc (Boniol et al.,
2017). In addition, the findings showed that statistically significant
reductions in Hb1Ac were noted in interventions with supervised PA
compared to interventions with unsupervised PA. In comparison, most of
our participants (55%) in the IN group attended 0-5 supervised PA
sessions only. Therefore, the majority of the IN group participants did not
achieve 100 minutes of PA per week and eventually did not reduce
HbAlc. Furthermore, the meta-analysis reported that 60 studies had a
significantly higher decrease in HbAlc in studies with prediabetes and
type 2 diabetes subjects than in those without diabetes (Boniol et al.,
2017). However, for the present study, the mean HbAlc at baseline for the
IN group was 5.4% (95% CI 5.2 to 5.5), indicating that most participants
do not have diabetes or prediabetes. Finally, HbAlc is not a completely
stable measurement as it could increase over time and up to 1% of the

baseline value per year (Meigs et al., 1996).

4.4.2 The Delayed-intervention Group Outcome

The only statistically significant positive DI group outcome
reported in the study is the waist circumference mean change of —3.7 cm
(95% CI —6.2 to —1.2) at week 12. In addition, this within-group reduction
in the DI group is lower than the change in waist circumference of IN
group and could be mainly due to the Hawthorne effect. McCambridge et
al. (2014) defined the Hawthorne effect as the “participants’ change of
behavior due to participation in the study and awareness of being studied”
and reported that 12 out of the 19 studies included in the systematic review

provided evidence for the existence of this effect.

Furthermore, many factors may have triggered the Hawthorne

effect for the DI group. For example, Waters et al. (2011) stated that
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behavioral assessments and mode of measurement administration are some
factors that may cause an improvement in PA levels for the control group.
Waters et al. (2011) used the term ‘measurement reactivity’ to explain the
effect of measurements on control group outcomes. This term refers to the
situation where baseline measurements for the control group improve the
participants’ awareness or sensitivity toward the intervention. This
improvement eventually leads to a drive to change behavior. The other
factor that was reported in this systematic review is the mode of
administrating the measurements. Waters et al. (2011) stated that studies
with interview-based measurements (e.g., face-to-face) had more frequent
control group improvements than the self-administered measurements

studies.

In the present study, the assessors performed face-to-face baseline
and post-study measurements for all participants. These measurements
may have motivated all participants to increase their PA levels. For
example, the responses to process evaluation questions showed that most
participants were motivated by the study. As a result, as noted in Table 5,
the DI group, representing the control group, had improved PA
measurements (e.g., sedentary, light, moderate, and vigorous PA) despite
being not statistically significant. A similar effect was also reported in
eight out of 29 studies in a systematic review (Waters et al., 2011). The
eight studies reported improved PA levels in the control group. Waters et
al. (2011) stated that the eight studies’ weekly physical activity
improvements in the control group ranged between 60 to 84 minutes. In
addition, five out of the eight studies elaborated that the physical activity
improvements in the control group were not statistically significant
between the groups (Waters et al., 2011). However, according to the
systematic review's criteria, the improvements were still considered

clinically meaningful. Therefore, the improvement in PA in our DI group
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could be one of the main reasons waist circumferences also improved.
Future studies must carefully plan the type and mode of measurements to
minimize the Hawthorne effect and avoid undesirable effects on the
control group.

4.5 Implications for Public Health

The study has applied important principles such as the ENWHP
criteria, CONSORT 2010 guideline, and the SEM during the planning
stage. These principles created an adequately designed randomized
controlled trial. Therefore, as illustrated in the results, the study showed a
favorable within-group intervention effect. The results justify the need to
grant employees exercise time during the workplace. In addition, the
accessibility and convenience of a workplace gym are necessary for
employees to maintain PA. Commissaris et al. (2016) reported that the
constraints set by work tasks or workstations could limit PA substantially
in the workplace. Therefore, granting exercise time in the workplace is

vital to improving employees' health.

Another important aspect is to consider participants' suggestions to
improve the intervention. The analyses of the responses to the process
evaluation questions demonstrate that the most requested suggestions were
to extend this study (16%) and provide more exercise session options
regarding timing and location (14%). Therefore, it would be interesting to
implement micro-exercises during working hours for future interventions.
Micro-exercises are brief and simple (typically 10 minutes, three times a
week) strengthening exercises that strengthen the main muscles (Andersen
et al., 2022). In addition, these exercises can be performed using an elastic
resistance band with other coworkers at the workplace. Therefore, micro-
exercises are convenient because employees do not need to go to the gym,

change clothes, or shower afterward (Andersen et al., 2022). As a result,

66



Andersen et al. (2022) reported that such exercises have been shown to
reduce the risk of long-term sickness absence during working hours (HR
0.86, 95% CI1 0.77 to 0.96).

Furthermore, validated cardiovascular risk prediction models such
as the 2008 Framingham model, 2008 office-based Framingham model,
and the 2013 Pooled Cohort Risk Equation model could be used to
evaluate the effectiveness of future interventions (Al-Shamsi et al., 2020).
However, Al-Shamsi et al. (2020) concluded that these models were
inaccurate in predicting cardiovascular disease risk among Emiratis. In
contrast, our study included only 3% Emirati participants, which means we
might have different accuracy levels for these models. In addition, a UAE-
based pilot study could also validate these models among a multinational
sample (similar to our study) before applying them to evaluate intervention
effectiveness.

Finally, nutrition was also important for the participants (7%), as
reported in the process evaluation, which could have significantly affected
the results of this study. Kettle et al. (2022) reported that one of the studies
initially included in the meta-analysis was later removed (sensitivity
analysis) because the study contained an intensive diet replacement
intervention. The diet intervention had a substantially greater effect on

weight compared to other studies (Kettle et al., 2022).

4.6 Conclusion

In conclusion, the study’s favorable within-group results indicated
the importance of this study from a public health perspective. Therefore, it
is recommended to provide exercise time and an accessible gym in the
workplace to improve employees’ cardiometabolic health and physical

activity. An employee with a good health condition is a benefit for every
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workplace. In addition, the study showed an increase in vigorous PA in the
primary and secondary findings. Increasing PA in office-based workplaces
is necessary to reduce sedentary time and other risk factors. Companies
should therefore enforce policies that support health promotion in the
workplace. Future studies need to investigate further the effectiveness of
this intervention using different workplace settings and working
conditions. For instance, workplaces without a gym, government sector
workplaces, and workplaces with different working hours. Finally, future
studies could also evaluate these workplace interventions with productivity
(e.g., sick leaves), the company’s key performance indicators, and
cardiovascular risk prediction models, which could interest stakeholders

and policymakers.
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Consent Form - English [2 pages]

CONSENT FORM

Research Title: A Workplace Exercise Intervention in Dubai to Improve
Cardio-metabolic Health
By signing this form, I confirm that:

* [ have read and understood the participant information sheet
dated

/ / for the above study and have had the opportunity
to ask questions.
* [ understand that my participation is voluntary and that I can withdraw
anytime.
* [ understand that if [ withdraw from the study, this will not affect my
employment.
* I understand that my participation in the study will not require from me
any payment/cost.
* [ understand that my data will be kept confidential.
* Based on that, I agree to: 1. Take part in this study. 2. I allow the
researcher to use my data from the medical tests for research purpose. |
agree to give the below information:

Mobile:
Email:

Name of participant:
Date: [/ |/
Signature:

Research Assistant/ Associate ONLY

Name of person taking consent:
Date: [/ |/ Signature:

Name of witness: (if participant unable to read/write)
Date: [/ [/ Signature:

Study Identification Unique Code (SUIC):
Name of Principal Investigator:

Dr. Javaid Nauman, Assistant Professor, Institute of Public Health, College
of Medicine & Health Sciences, United Arab Emirates University.
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Names and Contacts of All Project Researchers

Researcher Title Place of Work Email Telephone
Name
Dr. Javaid Institute of Public Health
Nauman |Assistant [(FH). College of javaid.nauman  [+97137137
Professor M(_adlcme and Health @uaeu.ac.ae 466
Sciences (CMHS), UAE
University (UAEU)
Institute of Public Health
Dr. Luai A. |Associate [(\FH): College of luai.ahmed@ua [+97137137
Ahmed Professor M(_adlcme and Health eu.ac.ae 511
Sciences (CMHS), UAE [~
University (UAEU)
Professor Institute of Public Health
Syed (IPH_),_CoIIege of syeds@uaeu.ac. [+97137137
Mahboob Professor Mgdlcme and Health e 158
Shah Sciences (CMHS), UAE ™
University (UAEU)
Institute of Public Health "
Dr. Abderr Associate (IPH), College of aoulhaj@uaeu.a 431137137
ahim Oulha Professor Medicine and Health Cae :
i Sciences (CMHS), UAE [~
University (UAEU)
Senior Employee Wellness &
Director |[Happiness, Human
Dr. of Capital &
Mansoor . . . mansoor.habib [+97144346
Anwar Employee |Administration, Emirates 7@ du.ae 307
Habi Wellness |Integrated
abib ..
& Telecommunication
Happiness [Company “Du”
Public Health and E
pidemiology, +97143838
Dr. Tom  |Associate [C0169¢ Of Medicine e 1o ey @mbr(737
Loney Professor | Mohamm_ed B_m u.ac.ae
Rashid University -
of Medicine and
Health Sciences
Institute of Public
Mr. Ali Health, College of
Muneer Al E:zlr?didate Medicine & Health %@M §§;§50735
Rahma Sciences, United Arab [
Emirates University
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Participant Information Leaflet -Arabic [2 pages]
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Participant Information Leaflet -English [2 pages]

PARTICIPANT INFORMATION LEAFLET
Date: 22/02/2021

Study title

A Workplace Exercise Intervention in Dubai to Improve Cardio-metabolic
Health

Invitation:

This information sheet provides details about a study that is going to be
conducted in du. Please take time to read the following information carefully
and decide whether or not you wish to take part. Please ask us if there is
anything that is not clear or if you would like more information.

What is the purpose of the study?

This study aims to provide evidence that if the workplace environment
promotes behaviour change then physical activity levels could increase and,
therefore, improve health.

If you meet the eligibility criteria and decide to participate in the study, then
you can be assigned into one of the two groups: an intervention group or a
control group. The employees in the intervention group will be provided
time for exercise during working hours. The control group will have no
change in their workplace timing. The employees assigned to this
intervention group will attend exercise sessions in the gym workplace. A
personal trainer will supervise the exercise sessions. The intervention will
be for a 12-week period. The health outcomes for both groups will be
measured before and after the intervention to determine any difference
between the groups. Finally, 4 weeks after the intervention period, only
physical activity levels will be measured for the third time for the
intervention group.

What are the eligibility criteria?

1. Participant must be an employee in the company and have a waist
circumference of >94 cm (>90 cm for South and East Asians) for males
and > 80 cm for females.

2. Available for the study duration.

3. The participant should be willing to commit to the intervention
until the end.

4. Aged 18 to 59 years old.

5. Signed informed consent.

6. Does not have a severe injury in the joints or the back or any

medical condition that would prevent them from exercising or participant
advised not to exercise by a doctor.
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7. Must not be pregnant

8. Must not have any planned major surgical procedures during the
intervention period
9. Does not have cardiovascular disease, lung disease and cancer.

Do | have to take part?

It is entirely up to you to decide whether or not to take part. If you decide
to take part, you will be asked to sign a consent form. If you decide you
want to be part of the study and later on change your mind, you can
withdraw from the study anytime you want to.

What should | do if | take part?

If you agree to take part you will be asked to:

1. Sign a consent form.

2. Book an appointment in the Du Headquarter Health Center — Al
Salam Tower.

3. Complete health measurements that include: waist circumference,

HbAlc, fasting blood glucose, low-density lipoproteins level, blood
pressure, body mass index, waist circumference and percent body fat. These
measurements will be measured twice at different periods (before the
intervention and after the intervention).

4, Complete a 7-question questionnaire about physical activity. This
process will be repeated 3 times during the study.
5. You will be given a watch to wear for 6 days to measure physical

activity. This process will also be repeated 3 times during the study.

What are the possible disadvantages and risks of taking part?

Taking part in this study does not cause you any physical harm. Your
privacy and the confidentiality of your data are very important to us and we
will make every effort to protect them.

What are the possible benefits of taking part?

If you were allocated in the control group, you will get free health
measurements twice during the intervention period. However, if you were
in the intervention group, you will also get free health measurements but
you will also be enrolled in an exercise program for 12 weeks. Also,
participating in this study could help us create future policies that would
grant employees exercise time during working hours.

Will my information be kept confidential?

All information which is collected about you during the course of the
research will be kept strictly confidential. Your name and any other
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information that could directly identify you from the data collected will be
removed and replaced with a code number. Only certain members of the
study group can access these codes. Your health information and research
data will be kept on secure computers.

What if something goes wrong?

It is unlikely that anything will go wrong while you are taking part in the
study. However, If you are harmed by taking part in this research project,
there are no special compensation arrangements. If you are harmed due to
someone’s negligence, or have any concerns about any aspect of the way
you have been approached or treated during the course of this study, you
can contact Dubai Scientific Research Ethics Committee, DHA on
+97142191961/+9714211965 or email on DSREC@dha.gov.ae . In
addition, if you wish to make a complaint or have any feedback, then you
can also contact the researchers:

Mr. Ali Muneer Al Rahma, PhD Candidate, Institute of Public Health,
College of Medicine & Health Sciences, United Arab Emirates University.
Email: 201890025@uae.ac.ae Mobile: 052-7642445

Dr. Javaid Nauman, Assistant Professor Institute of Public Health, College
of Medicine & Health Sciences, United Arab Emirates University. Email:
javaid.nauman@uaeu.ac.ae Telephone: +97137137466
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Baseline Information -Arabic [2 pages]

Baseline Information- fusbuy!) colilul)

Name of Participant:

Gender:
Nationality:
Mobile:
Email:
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Baseline Information -English [2 pages]

Baseline Information- fusbuy!) colilul)

Name of Participant:

Gender:
Nationality:
Mobile:
Email:

Wellness Programs
Please choose one option for every question

A8 LAl il and
sosial)

RENEEN

seilel) o3
HETPSPIETE

Question

Extremel

y
Satisfied

Satisfied

Neutral

Dissatisfie | Extremely
d Dissatisfied

I am very
satisfied with
the health and
wellness
programs that
are available
tomeasaDu
employee.

5

2 1

The wellness
activities in
Du have a
positive
impact on my
health &
wellbeing.

The wellness
activities in
Du have a
positive
impact on my
productivity.

The wellness
activities in
Du have a
positive
impact on my
happiness.
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WHO Well-being Index
Please indicate for each of the five statements which is closest to how you
have been feeling over the last two weeks. Notice that higher numbers

mean better well-being.

Over the last All Most More Less Some of | At no
two weeks: the of the than than the time | time
time time half of half of
the time | the time
| have felt 5 4 3 2 1 0
cheerful and in
good spirits
| have felt 5 4 3 2 1 0
calm and
relaxed
I have felt 5 4 3 2 1 0
active and
vigorous
| woke up 5 4 3 2 1 0
feeling fresh
and rested
My daily life 5 4 3 2 1 0
has been filled
with things
that interest
me
Nutrition
Frequency of food consumption (please tick one option for every food
item)
Food items 4 or more | 2-3 Once | 1-4 Never
times per | times | per times
day per day per
day week
Fruits
Vegetables
Milk/milk
products

Meat/fish/chicken

Bread/rice/pasta

Sweets/desserts

Salty snacks

Coffee/tea

Sweetened drinks

Energy drinks
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Eating habits

1- Number of meals per day:
| 1-2 meals | 3-4 meals | 5 or more meals
2- Do you skip meals?
| Yes | No |
3- Reasons for skipping meals (if the answer is yes to the previous
guestion):
To reduce food To lose weight | Lack of appetite | Fasting
intake
4- Amount of drinking water consumed per day:
[1-4cups | 5-7 cups | 8 or more cups
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IPAQ -Arabic [3 pages]
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IPAQ -English [3 pages]

INTERNATIONAL PHYSICAL ACTIVITY
QUESTIONNAIRE

We are interested in finding out about the kinds of physical activities that
people do as part of their everyday lives. The questions will ask you about
the time you spent being physically active in the last 7 days. Please
answer each question even if you do not consider yourself to be an active
person. Please think about the activities you do at work, as part of your
house and yard work, to get from place to place, and in your spare time for
recreation, exercise or sport.

Think about all the vigorous activities that you did in the last 7 days.
Vigorous physical activities refer to activities that take hard physical
effort and make you breathe much harder than normal. Think only about
those physical activities that you did for at least 10 minutes at a time.

1. During the last 7 days, on how many days did you do vigorous
physical activities like heavy lifting, digging, aerobics, or fast bicycling?

days per week

No vigorous physical activities === Skip to question 3

2. How much time did you usually spend doing vigorous physical
activities on one of those days?

hours per day

minutes per day

Don’t know/Not sure

Think about all the moderate activities that you did in the last 7 days.
Moderate activities refer to activities that take moderate physical effort
and make you breathe somewhat harder than normal. Think only about
those physical activities that you did for at least 10 minutes at a time.

3. During the last 7 days, on how many days did you do moderate
physical activities like carrying light loads, bicycling at a regular pace, or
doubles tennis? Do not include walking.

days per week
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No moderate physical activities === Skip to question 5

4. How much time did you usually spend doing moderate physical
activities on one of those days?

hours per day

minutes per day

Don’t know/Not sure

Think about the time you spent walking in the last 7 days. This includes at
work and at home, walking to travel from place to place, and any other
walking that you have done solely for recreation, sport, exercise, or
leisure.

5.During the last 7 days, on how many days did you walk for at least 10
minutes at a time?

days per week

No walking =P Skip to question 7

6.How much time did you usually spend walking on one of those days?

hours per day

minutes per day

Don’t know/Not sure

The last question is about the time you spent sitting on weekdays during
the last 7 days. Include time spent at work, at home, while doing course
work and during leisure time. This may include time spent sitting at a
desk, visiting friends, reading, or sitting or lying down to watch
television.
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7. During the last 7 days, how much time did you spend sitting on a
week day?

hours per day
minutes per day

Don’t know/Not sure

This is the end of the questionnaire, thank you for participating.
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Process Evaluation (Realistic Evaluation) - [3 pages]
INTERVENTION PROGAM EVALUATION

(Realist Evaluation)

CONGRATULATIONS! You have finished all the requirements of the
intervention. We would like to thank you for participating in the study. In
order to further develop this intervention, we would like you to answer a
few short questions about how you feel the research could be improved. We
would really appreciate your feedback to help us improve future
interventions.

GENERAL
Q1. What was your reason for volunteering for the study?

Q2. Have you experienced any particular benefits as a result of
participating in this program?

Yes No
If YES, please describe benefits:

Q3. Has participation in this study had any effect (positive or negative)
on your friends, family, partner/spouse, or relatives?

Yes No
If YES, please specify:

Q4.Do you feel this program increased your motivation to become more
physically active?

Not at Somewhat Very
all much so
1 2 3 4 5 6 7

Q5.  Are you aware of what the Accelerometer (wrist-band) was
measuring?

Please describe:

The Intervention
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There were several aspects to the intervention and we would like to know
which components you found most useful.

Q6. Please rate each component of the program in terms of its usefulness
in motivating you to exercise more.

Not at Somewhat Useful Very
all Useful
Useful

Accelerometer 1 2 3 4 5 6 7

Health
Measurements 1 2 3 4 5 6 7
Results

Exercise time
in the
Workplace 1 2 3 4 5 6 7
(Intervention
Group only)

Availability of
Equipment
(Intervention
Group only)

Supervised
Exercise
Sessions 1 2 3 4 5 6 7

(Intervention

Group only)

Q7. How clearly was the intervention explained to you?

Not at Somewhat Clear Very
all Clear
Clear
1 2 3 4 5 6 7
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Q8. Do you think the intervention has increased the amount of exercise
you do?

Yes No
If YES, please describe the types of exercise you now do as a result:

Q9.  Were there any factors that facilitated you participating in exercise
at the workplace? (Intervention Group only). (Please specify)

Q10. Were there any factors that helped to keep you engaged and
motivated to participate in exercise at the workplace? (Intervention Group
only). (Please specify)

Q11. Were there any barriers that prevented you from exercising at the
workplace? (Intervention Group only). (Please specify)

Q12. Were there any factors which made it difficult for you to continue
with the intervention? (Intervention Group only) (Please specify)

Future Recommendations

Q13.Do you have any suggestions on how this intervention could be
improved?

Thank you for your time.
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Appendix B

Table 9: International Physical Activity Questionnaire levels

Measurement Criteria

Category One:  This category is the lowest level of physical activity.

Low Individuals who do not meet the criteria for categories
two or three are considered low/inactive.

Category two:  Any one of the following criteria:

Moderate * 3 or more days of vigorous-intensity activity of at
least 20 minutes per day OR
* 5 or more days of moderate-intensity activity or
walking of at least 30 minutes per day OR
* 5 or more days of any combination of walking,
moderate-intensity or vigorous-intensity activities
achieving a minimum of at least 600 MET-min/week.

Category Any one of the following criteria:

three: High * Vigorous-intensity activity on at least 3 days and

accumulating at least 1500 MET-minutes/week OR
* 7 or more days of any combination of walking,
moderate-intensity or, vigorous-intensity activities
achieving, a minimum of at least 3000 MET-
minutes/week

(International Physical Activity Questionnaire, 2005).
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Table 10: Participants’ Post-study Characteristics

Post Study P
IN (n=65) DI (n=65)
Physical Activity Category NA
(IPAQ)
Low 9 (14%) 14 (22%)
Moderate 31 (48%) 30 (46%)
Vigorous 25 (38%) 21 (32%)
Cardio-metabolic Risk Factors
Elevated Waist circumference 57 (88%) 58 (89%) NA
(cm)
Elevated Blood Pressure 31 (48%) 33 (51%) NA
(mmHg)
Reduced HDL- cholesterol 25 (38%) 23 (35%) NA
(mg/dL)
Elevated Triglycerides (mg/dL) 18 (28%) 23 (35%) NA
Elevated Fasting glucose 12 (18%) 14 (22%) NA
(mg/dL)
Number of Meals per Day NA
1-2 Meals 32 (49%) 25 (39%)
3-4 Meals 32 (49%) 34 (52%)
5 or More Meals 1 (2%) 6 (9%)
Skipping Meals NA
Yes 29 (45%) 30 (46%)
No 36 (55%) 35 (54%)
Reason for Skipping Meals (if NA
yes)
To Reduce Food Intake 4 (14%) 9 (30%)
To Lose Weight 18 (62%) 10 (34%)
Lack of Appetite 3 (10%) 7 (23%)
Fasting 4 (14%) 4 (13%)
Water Consumed per Day NA
1-4 Cups 9 (14%) 9 (14%)
5-7 Cups 25 (38%) 29 (45%)
8 or More Cups 31 (48%) 27 (41%)

IN, intervention group; DI, delayed-intervention group; IPAQ, International Physical Activity
Questionnaire.

Data are number of participants (%). NA = Not Applicable, Chi-Square test cannot be applied for post-
study data due to the use of multiple imputations in IBM SPSS 28.0.

The data for cardiometabolic risk factors and physical activity are as per the criteria presented in
Tables1 & 2.
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Table 11: Participants’ Baseline Nutrition Characteristics

Intervention Group (n=65)

Frequency of Food >4/day 2-3/day Once/day 1-4/week Never
Consumption
Fruits* 0 15(23%) 33 (51%) 13(20%) 4 (6%)
Vegetables 0 22 (34%) 24(37%) 19(29%) O
Milk and milk 1(2%) 16 (25%) 23(35%) 21(32%) 4 (6%)
products
Meat/fish/chicken 2 (3%) 10 (16%) 23 (35%) 24 (37%) 6 (9%)
Bread/rice/pasta 1(2%) 15(23%) 24 (37%) 23(35%) 2 (3%)
Sweets/desserts 2(3%) 8(12%) 15(23%) 33(51%) 7 (11%)
Salty snacks 1(2%) 9(14%) 20(30%) 28 (43%) 7 (11%)
Coffeeltea 8 30 (46%) 19 (29%) 7 (11%) 1(2%)
(12%)
Sweetened drinks 1(2%) 1(2%) 9 (14%) 32 (49%) 22
(33%)
Energy drinks 0 0 3 (5%) 8(12%) 54
(83%)
Delayed-Intervention Group (n=65)
Frequency of Food >4/day 2-3/day Once/day 1-4/week Never
Consumption
Fruits 0 9 (14%)  25(38%) 29 (45%) 2 (3%)
Vegetables 0 19 (29%) 21 (32%) 24 (37%) 1(2%)
Milk and milk 2(3%) 13(20%) 25(38%) 20(31%) 5 (8%)
products
Meat/fish/chicken 1 (2%) 16 (24%) 27 (42%) 16 (24%) 5 (8%)
Bread/rice/pasta 1(2%) 30 (46%) 20 (31%) 12 (18%) 2 (3%)
Sweets/desserts 2(3%) 7 (11%) 17 (26%) 34 (52%) 5 (8%)
Salty snacks 1(2%) 9(14%) 18(28%) 31(47%) 6 (9%)
Coffee/tea 5(8%) 36 (55%) 13(20%) 5 (8%) 6 (9%)
Sweetened drinks 1(2%) 3 (5%) 6 (9%) 33 (51%) 22
(33%)
Energy drinks 1(2%) O 2 (3%) 9 (14%) 53
(81%)

Data are number of participants (%). * = statistically significant chi-square test p-value.

Fruit consumption (p-value = 0.25).

110



Table 12: Participants’ Post-study Nutrition Characteristics

Intervention Group (n=65)

Frequency of >4/day 2-3/day  Once/day 1-4/week Never
Food

Consumption

Fruits 5(8%) 16 (25%) 30 (46%) 13(20%) 1 (1%)
Vegetables 5(8%) 20(31%) 27 (42%) 12(18%) 1 (1%)
Milk and milk 1(1%) 19 (29%) 24 (37%) 16(25%) 5 (8%)
products

Meat/fish/chicken 3 (5%) 8 (12%) 27 (42%) 21(32%) 6 (9%)
Bread/rice/pasta 1(1%) 11(17%) 29 (45%) 20(31%) 4 (6%)
Sweets/desserts 2(3%) 1(1%) 14 (22%) 42 (65%) 6 (9%)

Salty snacks 1(1%) 2 (3%) 11 (17%) 39 (60%) 12
(19%)
Coffee/tea 7 29 (45%) 18 (27%) 6 (9%) 5 (8%)
(11%)
Sweetened drinks 0 2 (3%) 7(11%) 25(38%) 31
(48%)
Energy drinks 0 0 0 8 (12%) 57
(88%)
Delayed-Intervention Group (n=65)
Frequency of >4/day 2-3/day Once/day 1-4/week Never
Food
Consumption
Fruits 4 (6%) 20(31%) 18 (27%) 20(31%) 3 (5%)
Vegetables 2(3%) 21(32%) 23(35%) 16(25%) 3 (5%)
Milk and milk 3(5%) 20(31%) 19(29%) 18(27%) 5 (8%)
products

Meat/fish/chicken 1 (1%) 19 (29%) 18 (28%) 18 (28%) 9 (14%)
Bread/rice/pasta 4 (6%) 23(36%) 25(38%) 10(15%) 3 (5%)
Sweets/desserts 3(5%) 6 (9%) 20 (31%) 28 (43%) 8 (12%)

Salty snacks 1(1%) 6 (9%) 16 (25%) 31 (48%) 11
(17%)
Coffee/tea 6 (9%) 27 (42%) 18(28%) 8(12%) 6 (9%)
Sweetened drinks 1 (1%) 4 (6%) 7(11%) 26 (40%) 27
(42%)
Energy drinks 0 0 1 9(14%) 55
(86%)

Data are number of participants (%). Chi-Square test cannot be applied for post-study data
due to the use of multiple imputations in IBM SPSS 28.0.
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Appendix C

Process Evaluation (Realistic Evaluation) Results

4 N
Improve
Weight
11%
Improve
Exercise
Knowledge
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and
Improve
Health
67%
- J

Figure 8: Process Evaluation Reason for VVolunteering Q1.

Q1. What was your reason for volunteering for the study?
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Figure 9: Process Evaluation Positive Effect Q3.

Q3. Has participation in this study had any effect (positive or negative) on
your friends, family, partner/spouse, or relatives? (A) Q3. If yes, please

specify: (B)
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Figure 10: Process Evaluation Accelerometer Measurement Q5.

Q5. Are you aware of what the Accelerometer (wrist-band watch) was
measuring? Please describe:
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Figure 11: Process Evaluation Of Study Components Rating from 1 to 7,
Q6.

E; 6.4+« | 5.9«

Q6. Please rate each component of the program in terms of its usefulness
in motivating you to exercise more: Accelerometer (A), Health
Measurement Results (B), Exercise time in the Workplace (C),
Availability of Equipment (D), and Supervised Exercise Sessions (E).
Note: C, D, and E are only applicable for the intervention group.
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Figure 12: Process Evaluation Clear Explanation of Study Rating from 1 to

7,Q7.

Q7. How clearly was the intervention explained to you? 6.7 out of 7.
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= Increased Motivation and Continuity

Exercise

= Improved Frequency and Type

= General Increase in Exercise Time

26% o B, 24%
i
7,

Figure 13: Process Evaluation Exercise Increase Q8.

Q8. Do you think the intervention has increased the amount of exercise
you do? (A) Q8 If yes, please specify: (B)
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Figure 14: Process Evaluation Participants' Suggestions Q13.

Q13. Do you have any suggestions on how this study could be improved?
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