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b e M ( )
" 18 coined from the Latin word “Sedere” which means

created to be active and energetic hence sedentary life style is

2 01;{@ grandparents were also active and engaged in vigorous muscula

farming, hunting, tapping and migrating from place to place

with individual life style/behaviour.

hip between Sedentary Lifestyles and ill health was revealed as early as the 17
p be

dino Ramazzini, an occupational physician who discovered that sedentary
Bernadino Ram: »

ivi human metaboli
: with i ciated physical inactivity has an adverse effect on |
with 1ts asso

ical function and well-being. Technological advancement and incre
itput, physical fun ' 8
1 with so many facilities that reduce physical and muscul.

ided man
- prowded d a corresponding increase in the amount o
I

rsa
as cars, airplane, accelerato

me and public places. Jenks, C. (2010) -

o down at work place, school, ho
g

1




;Egbpl’e do in different places and times affect them positively or negal
Farmly Health Survey (2016). According to a survey report conducted
‘United States national Health Survey, 36% of adults are totally inactive v
‘never participated in vigorous physical activity lasting more than 10 minutes per wi

u ')’ trend has led to higher risk of various chronic diseases such as obesity, deep ¥

mbosis, heart diseases, Type — 2 diabetes, osteoporosis, cancer, muscle and

ders among others with (heir resultant increase in morbidity and mortality. It is sa
rders

i d are victims of these
i itizens of our couniry and beyon -
e that many well-meaning ct 4

d if they had adopted more heal

ic di i have been prevente
ic diseases which would




18 METs, brisk walking has a value of 3-¢ METs while Sedentary

activity that expends less than 1.5 MET. Some individuals are classifi
hé@ause of physical inactivity while others are classified based on thek ;
activities that do not require high energy consumption. Researchers
approaches to quantify Sedentary behaviour. This includes; Car time, Ch

Indoor time and Screen time.

Wﬁfld Health Organization {WHO) (2015), identified obesity as a worldwide public

mt:m affecting over 100 million peaple. Reduced physical activity which Charactengg

5 to accumulation of excess calories and fatty acids. Thi

ntary Life Style lead

the number of calories absorbed throu;
se weight maintenance depends Lapety ont (E

: tak d the number expended through physical activity and metabolism,
€ an

ified Sedentary lifestyles a
edentric, absorbs and stores

ident s & major cause of obesity i
nd Brain (2008) ident! _

1 female workers. Al individual, who 18 S



To propose and formulate a mathematical mode] fo

- To determine the Equilibrium points of the model

3. To investigate the “stability behavior of the disease free

model equations,

o
B

1.4 Significance of the study

A sedentary lifestyle being a type of lifestyle with little or no regular p
‘who sit for over 5 hours daily are at risk of losing muscle strength by

prolonged sitting, one begins to lose the muscle fibers that are responsibl

; @jvem&ﬁts- The speed of transmission of impulses from the brain to the muscle

If muscles are not used, the fibers become gradually replaced with fat

ng eventually oceur. This leads to frequent fatigue on little exertion.

edentary lifestyle to include-change in skin ¢

problems are associated with s

its around the eye folds, eczema, body odor and jtching among others %ﬂf

2 ated with poor excretory process related to inactivity.
iated wi

ac rdiovaSCU1aT Impact The cardiovascular system Is th

Lifestyle and €& : 8

! rreries and veins. It is responsible for pi

it, arte

ontains the hea )




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

women and endometrial cancer in women.

1.5 Scope and delimitation of the study

A sedentary lifestyle is becoming a significant public health issuc. Sei bk

R noresinely widespread in many nations despite being linked to

ehronic health conditions.

Sedentary Behavior Research Network (SBRN) defined sedentary behavior as anya
- r lying down that has very low energy expen ditee

inyolving sitting, reclining, ©

L6 Definition of terms ‘i‘
hich an individual or group adopt that do

; . g
ntary life style: is type of lifestyle gﬂ

gular physical activity-

Network.
5

ntary Behavior Research




orld Health Organizatiop

activities: Is define a5 any body moveme; :
ent

mgy expenditure,

&ﬁeg:t;nw behavior:




ty has been related tg 4 causes

of obesity,

diabetes, hypertensitm’, e

olon cancer,
s, €0 » breast cancer, Prostate cancer, psychia

¢ of hospitalization. Sedentary lifestyle is a term used to

inadequate participation in moderate to vigorous physical acti

ves no participation in physical activity and longer time sp

rld Health Orgaﬁization (WHO) (2015) reported a strong relationship be

y rates and 1ifest§le practices. WHO further highlighted conditions that promo

k of adequate health knowledge, acquisition of

ifestyle practices such as 1a

development of hazardous lifestyle. One of such

\ation about health matters and il
ntary lifestyle. The World Health Organization rates

ical inactivity Of sede

£ the three major threats to

health alongside cigar 1

ysical activity as one o
? ‘ d to cause 1.9 million death:

inactivity i estimate:

or nutrition. Physical . 3
priate regular physical activi

ars gIObaHY' Appl’O

ity adjusted life ye




TG e

“@ty physical activity dally
A SW among bank employees in India showeq
knowledge regarding risk factors for COronary heart
lifestyle while 44% were sedentary in lifestyle,
Similarly, in another study conducted among bankers n Tiorin, 23
of sedentary lifestyle while 29.6% were sedentary,

Higher levels of sedentary lifestyle prevalence exist in Europe with hi
Mediterranean Countries — Portugal (87.8%), Belgium (71.7%). Furthenmal
of adults in the United States do not engage in any leisure time physical acti i
percent of the populations older than fifty years live a sedentary lifestyle
behavior and level of physical activity of 425 university population in Flor
was studied I;Sing the-self-reporting global physical activity questionnaire (G !
were found to be sedent;ary- A cross sectional study conducted in South-west

aﬁ‘mﬁé health care workers revealed that only 20.8% of the respondents had adeqy

physical activity level.

Bankmg 43 a profession is characterized by sitting for most of the day and is therefore a

bout sedentary lifestyle and how
S'Sdentaryaccupanon Appropriate knowledge of bankers a

this lﬁlawledge can be appli od in adopting physwaﬂy active lifestyle to reduce the haalt,h

t ’nns Tesearc!
ed to be therefore important.
lmp lfﬁmﬁnﬂ of a sedentary lifestyle is consider

kers towards sedentary. lifest:
d practice of ban!
o assess the knowledge an




3, E@ﬁne types of cancer

I

i

4 uﬁdlovascular disease

Extended periods of inactivity can reduce metabolism and impair the b

od sugar levels, regulate blood pressure, and break down fat.

y analyzed data collected over 15 ysars and found that sedentary Life

ﬂﬁ@ﬁﬁ@‘\?\ﬂm an increased risk o
S‘Wit is essential to reduce the &

i

s of physical activity I

f early death regardles

mount of time spent being sedentary in



One study with 10,381 participants associated a sedentary -
activity with a higher risk of developing a mental health di

<o

A recent review that included data from 110,152 participants :fa-

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 h

mental health disorders, and premature death.

ing physical activity

Research has shown that physical activity, including exercise and sports, can Téd

risk of cardiovascular disease, type 2 diabetes, obesity, and early deah

T i i Ith, A 20!

'\'f-’fﬁenmw;gj' 5o Consistently shows that exercise can improve mental heal

: ised reported fewer:
d that those who exercised !

ce of 1,237,194 peaple foun i

| s than those who did not-

10



g rather than sitting on public transport
g to work

ing walks during lunch breaks

every 30 minutes when working at a desk

¢ reminders to stand up

a standing desk or asking the workplace to provide one

i
w%k or standing up during coffee or ted breaks

1 5
ng mi;;fe time doing chores around the house, especially DIY or gardenin|
. s o leave the office or MOVE around the building

around at {he same time

alls outside and walking







L young) to various non-commupj
nicable but devastating ¢
ting diseases,

£ to shift some proportion of their sedentary time ingo large volumes

investing physical activities,

ing the dynamics of the model system are as follows:

jtible to the infection

e sedentary behavior after infection

tion is home often individual have equal chance of geting infected

iable are talent to be nonnegative



on of the Mode] Variables
Description

Susceptible at time

Asymptomatic Infective (S

Description

. | Physical activity and potential cofounders (assumed)

Sedentary behavior transmission rate,

Recovery rate of sedentary individual due to treatment

Natural death rate

Fraction of susceptible at high risk of infection

Rate of acquiring infection by the low risk susceptible




Schematic Diagram

pl

Figure 3.1: Schematic flow diagram of the model

3.2.1 Model Equation

The mode] diagram in fig 1 leads to the following equations

as® _
dt

a el
10 — g5l—ol — Tl - ¥

7t 4+ ol +yc— BSI— aSC — WS

dc(o
uEiee L e I
= oS+ - yC—H

Or conveniently can be written as

§= m+ol+ye— (B~ aC)S — us

= asliie P!

¢= aSC+ - (y—me

15
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asic properties of the model

.1 Boundedness of the Model

| All solution of model (1) is bounded and remain in region

_“ Q= QO |

 Where

COn= {LOER: 0 < [s0+ 10+ c@ = ]}
Proof:

We begin by splitting the modeIN(t) = S(£) + 1(t) + C(B)

= 11+7,/I+3/€~9§1— a;f/C— us +9€l—7{— /— wl + agi/C+ 7(" _
dt :

uC i

(_ﬂ_wlg',l: w—uS — pl = pC
dt - i

= n—wS+1+ ()
dNEEY
—-d—t—— T IJ-NCt)

DO = - -~ =0

By using integral function We have

gloi=wil s [ o A e

I i.‘.:;,_ e‘fp(t)dt‘ = efﬂdt = efllt

bl F = et

¥

16



. us ut
e -

ent=0 N(t)=No

Noe? = —e? +¢
T
No=—+c¢
u
T
C=N0_";

Put C in equation (ii)

N(t)eut :Eeut + Ny — E
U u

Divide through by e

! T it Ng— z
N(ye"t u© > B
S e e el —

eHt e”t et




B daN
mﬂm-—-< -
Sm-uN andj ttmemﬁahﬂm!‘}{;}ﬁﬂfﬁ)e"‘“d'*{l-ﬁ |

f — @, thus

the system is positively — ir

del is mathematically and epidemiologically in € (
o consider solutions in Q.

3.4 Equilibrium Point and Stability Analysis

- Ateach of the equilibrium point of the model

+ The S, 1,C model has an equilibrium point whihc is disease free.

(Solox Co) = ( 0, 0)

3.4.1 Sedentary Free Equilibrium

At the disease free state, there is no disease in human population which implies

g=1=C=0. Thus the disease free equilibrium model is given by
g

(So.Io; Co) = (ﬁ' 0, 0)

With S =—

3.4.2 Endemic Equilibrium Point

There is endemic equilibrium point with T<0as (8,1, € =0

0= m+t o’ +vC' — sl HSIEL IS =i )

i el - ol e T T )



om equation (i1)

= pST —ol' = ' —

(@st—o—5— W

Il

=0

From equation (i)

0= m+ol'+yC' — @S — as'C’ — us’

0= m+ol +yC' — (gl — aC' — s’
5= 4+ ol +yC'
il m+ol +yC
TR - al -
oint which is disease free (So e G)=
.I’,C‘)S_O

@l - o€’ - W

odel has an equilibrium p

Thercfore, the (S, L, C) m
prium point with I' < 0 as (s

(T—:l sy 0). There is endemic equili
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t and Discussion

model presented in Chapter 3 does

commonly used strategies in the fight against

are educational campaigns, active case-finding and m

previous model does not explicitly capture mortality due t

chapter we incorporate a compartment of the deceased that is

{ransmission.

The success of control strategies depends Jargely on resource mobilisatif '
{he lack of knowledge on sedentary lifestyle was 8 limitation factor in
against the disease. So. the use of effective control Measures with minimal

ring an epidemic. Optimal control is best described using ithe

observed du
r the optimal control against sedes

modelling. We formulate 2 model fo

42 Formulation of Model

proposed a deterministic compartmental maodel approach"tsp &aﬁ@g@

The study
y lifestyle. The proposed model

model on effect of te sedentar of a disease in &
human population of si7€ N() is divide ino three classes, S(t) susceptible, 1(t)
Asymptomatic infective  (sedentary lifestyle)_' C(t) symptomﬁﬁc infective

(cardiovascular disease).

Two rate of transmission were considered, the rate of transmission (it

behavior individuals.a for individual with cardiovascular dis



treatment and applying other

individuals with cardiovascular

ofo . Let pdonate natural death




problem affecting over 100 million people. Reduced phy
Sedentary Life Style leads to accumulation of excess c. ot
because weight maintenance depends largely on the number of
food intake and the number expended through physical activity and
Ward and Brain (2018) identified Sedentary lifestyles as a major cause
male and female workers. An individual, who is sedentary, absorbs and.

calories because of reduced energy expenditure. These unwanted caloties

5.2 Conclusion

Sedentary lifestyle and hehavioural factors have been implicated for vario

identified in this seminar paper. Understanding the relationship between ﬁeﬁ

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

the morbidity and mortality rates caused by these health complications. Since sedentary
lifestyle predisposes individual (both old and young) to various non-communicable but
devastating diseases it is feasible to induce people to shift some proportion of their

nto large volumes of light to moderate energy investing physical activities.

gedentary time i

25




‘Based on the emerging evidences revealed b
with sedentary life style; the following sug;
1. Work places, schools, business centers shoul
individuals to have adequate time for movement and
2. The four key health behaviours are encouraged (involvimg.‘ L

smoking, reducing alcohol intake and eating healthy).
3. Individuals are encouraged to reverse from present day sugary, fatty a
diet to our traditional plant/vegetable based diet to reduce the hea!ﬂu‘iﬁs...

high cholesterol diet.
4. Parents are encouraged to monitor and regulate the good intake of their ¢

as time spent watching TV, video and computer game to reduce obesity with its

health risks.

5. Proper information should be disseminated on the dangers of sedentary lifestyle

all available media of communication.
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