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INTRODUCTION

1.1 Introduction

“Sedentary” is coined from the Latin word “Sedere” which means “t

behaviour is a term used to characterize those behaviours that are

energy expenditure.

Man was created to be active and energetic hence sedema}y life style is con
nature. Qur grandparents were also active and engaged in vigorous muscular aci
fishing, farming, hunting, tapping and migrating from‘ plabe to place hene'é
stronger, healthier and longer. Health as a quality of life is the result of diverse-.lfact

B onr/ire style is one of the most powerful determinants of health. According

Pl e
Brannon and Feist most deaths in the 20th and 21st century result from diseases that are

associated with individual life style/behaviour.

A relationship between Sedentary Lifestyles and ill health was revealed as early as the 1 7th
century by Bernadino Ramazzini, an occupational physician who discovered that sedentary
life style with its associated physical inactivity has an adverse effect on human metaboliss "'-;5‘:. :

cardiac output, physical function and well-being, Technological advancement and ine

in knowledge have provided man with so many facilities that reduce physical and mus
in know

v airplane, accelerators and a corresponding inerease in the am
iviti rplane, ler d in ‘
activities such as cars, ‘

time spent sitting down at work place, school, home and public pl

1




Despite th i
I ¢ well-known benefits of physical activity, many adults and children lead

sedentary life styles. It has been revealed that most urban dwellers adopt scdcmary {ife
styles which have obvious negative health implications, The health belief model explained
AL Fraie il be willing to adopt a positive behavioural/ lifestyle change based on‘%ix
constructs; Perceived Susceptibility, Perceived Severity, perceived ‘beneﬁ“t;s, Pamai\:ea
barriers, Cues to action and Self efficacy. This theory postulates that peolplc’s perc:l'atgéﬁ
and belief about their vulnerability or proneness to a disease condition have great i&

on their willingness to adopt a positive lifestyle. Owen. Healy, Mathew & Dunstan; (201&)

it
i

Another theory that explains lifestyles is the social theory of life style which sees life style:
as the life of a people, mode of behaviour, habits, beliefs, rituals, it explains thaltwlfgt
people do in different places and times affect them positively or negatively, N‘ i
Family Health Survey (2016). According to a survey report conducted in 2016, by
United States national Health Survey, 36% of adults are totally inactive while 59%'h:;.:vé
never participated in vigorous physical activity lasting more than 10 minutes per week. Th.ls
ugly trend has led to higher risk of various chronic diseases such as obesity, deep vein
thrombosis, heart diseases, Type — 2 diabetes, osteoporosis, cancer, muscle and skin
disorders among others with their resultant increase in morbidity and mortality. It is sad to

note that many well-meaning citizens of our country and beyond are victims of these

chronic diseases which would have been prevented if they had adopted more healthier life

styles.



y.;,:

The aim of :
of this work is therefore to investigate and modeled the concept o f Se dmtm‘y

Behaviour (Lifestyles), examine the factors that enhanca it, identify and di scuss ﬁt: baqkh

implicatlons of Sedentary Life Styles using mathemauehl approach: And ﬁnalt}\ m&ke
necessary suggestions to curb this trend i .;_1

1.2 Statement of the problem e

movement and low energy expenditure less than 1.5 METs (Metabolic Eqmavahé‘
MET is used to assess the energy expenditure during activities. Running expends ene
worth 8 METS, brisk walking has a value of 3-4 METs while Sedentary behavie
activity that expends less than 1.5 MET. Some individuals are elassiﬁcd;s S
because of physical inactivity while others are classiﬁe:;i based on their engagém
activities that do not require high energy consumption. Researchers rely on v
approaches to quantify Sedentary behaviour. This includes; Car time, Chair/Sitting ti

Indoor time and Screen time.

World Health Organization (WHO) (2015), identified obesity as 2 worldwide public health
problem affecting over 100 million people. Reduced physical activity which characterizés’
Sedentary Life Style leads to accumulation of excess calories and fatty acids. This is

because weight maintenance depends largely on the number of calories absorbed through

food intake and the number expended through physxcal activity and metabolism. L'ucas
ood in

Ward and Brain (2008) identified Sedentary lifestyles s a major cause of obesity in lm,
ard and bral ;

indivi is sedentriC, ab! orbs and stores a li :
jait Wi kers. An mdlv1dua], who
ale and female or Si

calo educe(l energy expenditure. These unwanted calories lead to @
. : ‘
alories because of r



1.3 Aim and objectives of the study

SRS B

The aim of this research is to study Modeling and the Ma!heman
of sedentary hfestyle among the children and adult. ‘

The objectives of the study are:

1. To propose and formulate a mathematical model for the seden
2. To determine the Equilibrium points of the model ‘
3.

To investigate the ‘stability behavior of the disease free equilibriu

model equations.

1.4 Significance of the study

'

A sedentary lifestyle being a type of lifestyle with little or no regular physical a.&‘.ti\';il
who sit for over 5 hours daily are at risk of losing muscle strength by 1% dailys.
prolonged sitting, one begins to lose the muscle fibers that are responsible for: ag
movements. The speed of transmission of impulses from the brain to the muscles also ‘s-i‘ovyé

down. If muscles are not used, the fibers become gradually replaced with fat and muscle

wasting eventually cccur. This leads to frequent fatigue on little exertion. 4

: i ; lifestyle to include-change in skin color, fat |
Skin problems are associated with sedentary lifestyle to g 5 |

di its around the eye folds, eczema, body odor and itching among others. These are
ep051 5 U

in; Cthlty
ass Wi ls] excretory pIOCESS related to 1na
OC]ated ith P lo)§

le and Cardiovascular Impact The cardiovascular system is the p:
(]

Sedentary Lifesty
.es and veins, It is responsible for pump

ri
body that contains the heart, artel



cardiovascular system consists of the heart and blood vess
5.

and relaxation, the heart muscle pumps blood throughout the b dy withen
the body is at rest cardiovascular disease as one caused by e

smoking, poor diet and sedentary behaviour.,

Sedentary Lifestyle and Cancer There is a great risk for cancers of the |
cancer due to sedentary lifestyle. This is because an inactive body tissues muscli
can trigger the development of cancerous cells which has high morbidity and m

rates. WHO correlated prolonged sitting time and increased risk of color cancer in

women and endometrial cancer in women.

1.5 Scope and delimitation of the study
g i i

A sedentary lifestyle is becoming a significant public health issue. Sedentary lifestyl

appear to be increasingly widespread in many nations despite being linked to a range of

chronic health conditions.

Sedentary Behavior Research Network (SBRN) defined sedentary behavior as any activit.y

involving sitting, reclining, o lying down that has very Jow energy expenditure.
)

1.6 Definition of terms
Sedentary life style: is type of lifestyle which an individual or group adopt that _do not
edentary li : s

permit regular physical activity.
Behavior Research Network.

Sbrn: Sedentary .



Who: World Health Organization.

Physical activities: Is define as any

in energy expenditure.

Sedentary behavior:

Common Sedentary activities includes: Watching television and

construction, reads, listening to my

'~1

claxes/resting and talking in the




Sedentary behaviour refers to activities that do not increase energy expe
substantially above the resting level, Sedentary activities include sitting, reading, wa
television and using computer for most part of the day with little or no vigorous physi
exer:;ise. Among unhealthy lifestyle, smoking and lack of regular physical actmtym
maje-r Importance in public health because they are higth prevalent and potenﬁaﬂy /
medifiable, Achalu, E.IL, (2018).

The World Health Organization (WHO) (2015) reported a strong relationship betwecn
Iﬁ.értéjity rates and lifestyle practices. WHO further highlighted conditions that promote
unhealthy Iifestylc practices such as lack of adequate health knowledge, acquisition of
HﬁSi&;!fbﬁnation about health matters and development of hazardous lifestyle. One of such
lifestyle 15 physical inactivity or sedentary lifestyle. The World Health Organization rates
m?dﬁ{{l“ate physical activity as one of the three major threats to health alongside cigarette

: i :~a] inactivity is estimated to cause 1.9 million deaths and
nd p iti hysical inactivity 1S €
g and poor nutrition. P

ally. Appropriate regular physical activity isa

on disability adjusted life years glob




knowledge Tegarding risk factors for Coronary hegrt
lESEEe 44% were sedentary in lifestyle
Similarly, in another study conducteq among bankers in Ilorin, 23.

of sedentary lifestyle while 29 6o, were sedentary

HHERE 895 of scdentary lifestyle prevalence exist in Europe with hi

Mediterranean Countries — Portugal (87.8%), Belgium (71.7%). Furtherme A
percent of the populations older than fifty years live a sedentary lifestyle,
behavior and level of physical activity of 425 university population in Flores

was Sfli_diéd liising the self-reporting global physical activity questionnaire

were found to be sedentary. A cross sectional study conducted in South-west Nig

a profession is characterized by sitting for most of the day and is therefore a

cupation. Appropriate knowledge of bankers about sedentary lifestyle and how

d in adopting physically active lifestyle to reduce the health

ledge can be applie

le is considered to be therefore important, This research

ns of a sedentary lifesty

-

<5 the knowledge and practice of ban

kers towards sedentary lifesty
2 Lo asse: }




research is starting to confirm the healt, risks associatéﬁ

have now consistently demonstrateq that leading a sedentary
1. obesity
2. type 2 diabetes
3. some types of cancer
4. cardiovascular disease

5.  early death

control blood sugar levels, regulate blood pressure, and break down fat,

Gne study analyzed data collected over 15 years and found that sedentary l_ifestylg; Were ik

ciated with an increased risk of early death regardless of physical activity levels. This
ciated wi

1al to reduce the amount of time spent being sedentary in addition to
entia

hows that it is ess

ore exercise.




Owstudy with 10,381 Participants associpteq a scdentary Lif

acﬁmty with a higher risk of developing a menta] health dxsorder

A recent review that included data from 110,152 participants fous

sedentary behavior and an increased risk of depression.

2.4 Solutions to a sedentary lifestyle

A more active lifestyle can significantly reduce the chances of chronic.

tal health disorders, and premature death.

1creasing physical activity

h has shown that physical activity, including exercise and sports, can reduce the

: diovascular disease, type 2 diabetes, obesity, and early death.
@d1ovas £l

-stently shows that exercise can improve mental health. A 2018 stud
 also consisten

7194 people found that those who exercised reported flewer
ource of 1,237,

yhlems than those who did not.

10



s.

2.6 Reducing the time spent being sedentary

S ety s important, but spending the majority of the day I

, dangerous.

S

. People can reduce the amount of time they spend being sedents

1 7. Standing rather than sitting on public transport '
| 3. Walking to work

‘ J 4 Taking walks during lunch breaks

i s ni Setting reminders to stand up every 30 minutes when working at a desk

Investing in a standing desk ot asking the workplace to provide one i

| Faking a walk or standing up during coffee or tea breaks
‘aking l

time doing chores around the house, especially DIY or garde.mn% P
more time ‘

ending

nd the buildin
es to leave the office or move arcu uilding )
ng excuses

Bkln pho tside ﬂld wall : t the Sm ]
‘ hone Ca“S ou Sld klng around al -
laking 17}

11










"1 2: Description of fhe Model Parameter

Arameter Description
L——TT*“ Physical activity and potential cofb
'-‘;B\ Sedentary behavior transmission rate.
el Recovery rate of sedentary individual due
[ Natural death rate
T Fraction of susceptible at high risk :
h Pl Rate of acquiring infection by the low




I(1)

3.1: Schematic flow diagram of the model

odel Equation

nodel diagram in fig 1 leads to the following equations

1t + ol + yc — BSI — aSC— uS

- BSI—ol — Tl — pl

asC+ t1— yC—HC
eniently can be written s

' - S
+ ol +yc— (BT— a0~ ¥




lies of the mode]

ness of the Mode]

ﬁon of mode] (D is boundeg and Temain in re

have







N(e)eHt = f ekt

s
1 N(t)eMt = —gut 4 . _ v
() I-le el —--_..__(u)
Whent=0 N(t)=N,

T
Noel = Ee“ +c

N-H+c
T

Put C in equation (ii)

1 m T
N(De"t = —eHt + Ny — —
()E. P 0 m

Divide through by e#*
i} : +
T, s
N(t) E"-t E ek Nu "

et~ ekt et




model maﬂxemaucauy and epidemig,
to mlder solutions in O,

1, 4§E ullib
| quilibrium Point apg Stability Analysis

At aach of the equilibriym point of the mode]

0. Thus the disease free equilibrium model is given by

o)

ic Equilibrium Point

mic equilibrium point with I<0as(8,1,C) 20
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st eigenvalue of the Jacobian matrix Jiis —p, the

eif and only if Rg, <Ro < landRgy <Ro < 1.The

tisfied. All the eigenvalues of the Jacobian matrix J; has neg

e free equilibrium of the system.




used strategies in the fight againgt 3

ucati i : ‘ =
nﬂl a.mp g , acty case. finding aﬂd {
0! C algns Clive ’ ned

ster we inc .
Orporate a compartment of the deceased that is in

rved during an epidemic. Optimal control is best described using

ling. We formulate a model for the optimal control against sedent

‘ormulation of Model

y proposed 2 deterministic compartmental model approach to design a
on effect of the sedentary lifestyle. The proposed model of a disease in 2
Lo .o i three classes, S(t) susceptible, T
¢ i ize N(t) 13 divide into 1
population of size -
infective (sedentary lifestyle) () symptomatic it
infe




aona

death in each class




5.1 Summ ery

World Health Organization (WHO), identified ohes;

ity as a mﬂ
problem affecting over 100 mitigp People. Reduced physica] activiy whig

Sedentary Life Style leads to accumulation of excess calories and fatty

because weight maintenance depends largely on the number of calories abs;

food intake and the number expended through physical activity and metaboli

Ward and Brain (2018) identified Sedentary lifestyles as a major cause of obesit
male and female workers. An individual, who is sedentary, absorbs and stores ‘z'
calories because of reduced energy expenditure. These unwanted calories lead to o
5.2 Conclusion

Sedentary lifestyle and behavioural factors have been implicated for various health risks
identified in this seminar paper. Understanding the relationship between sedentary

behaviour and health outcome and modifying these behaviours are fundamental in reducing

icati i dentary
the morbidity and mortality rates caused by these health complications. Since s

i _communicable but
lifestyle predisposes individual (both old and young) to various non o

i ir
peaple to shift some propartion of (el

devastating diseases, it is feasible to induce

‘ | activities.
f light to moderate energy investing physica

ysic
1, - . 0
sedentary time into large volumes
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commendations
Based on the emerging evidences r 4
with sedentary life style; the following s
1. Work places, schools, business centers 5
individuals to have adequate time for movement and
2. The four key health behaviours are encouraged (involving
smoking, reducing alcohol intake and eating healthy).

3. Individuals are encouraged to reverse from present day sugary, fatty an

diet to our traditional plant/vegetable based diet to reduce the health risk:
high cholesterol diet.

4. Parents are encouraged to monitor and regulate the good intake of their child
as time spent watching TV, video and computer game to reduce obesity with i’ts‘
health risks. ;
5. Proper information should be disseminated on the dangers of sedentary lifestyle thro 0

all available media of communication.
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