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Childhood fat has reached pestilence levels in both developed and growing countries Over-
weight and obesity in children have significant impacts on both physical and psychological
health. Children who are overweight or obese are more likely to prevail obese into adulthood
and face a higher threat of developing NCD such as diabetes and cardio vascular diseases at
a younger age. While the exact mechanisms behind the development of obesity are not fully
understood, it is believed to be a multi factorial disorder, persuaded by a blend of genetic,
environmental, and behavioral factors. The importance of research in this area lies in identi-
fying the most significant factors that contribute to reducing obesity in children aged five to
fourteen years. In this context, the use of Nano Hexa Topological Space (N hTS) provides a
novel approach to understanding and addressing childhood obesity. Research using N hTS has
revealed six key areas of action that can be leveraged to combat obesity in children. By inte-
grating this advanced methodology, we aim to identify and implement effective interventions
that can help reduce childhood obesity and its associated risks. This innovative approach, N
hTS, provides a unique framework to analyze the complex factors contributing to childhood
obesity and design targeted strategies for its prevention and reduction.
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INTRODUCTION only to prevent immediate health complications but also
to equip children with the tools to lead healthy and fulfill-
ing lives.Numerous studies have explored the prevalence

and causes of childhood obesity. Al Arjan [1] investigated

Childhood obesity is a pressing medical concern that
affects children and adolescents, posing significant long-
term health risks. Alarmingly, excess weight during child-

hood often sets individuals on a trajectory toward chronic
conditions typically seen in adults, such as type 2 diabetes,
hypertension, and high cholesterol. Beyond these physical
consequences, obesity in children can also severely impact
mental health, contributing to low self-esteem, depression,
and social isolation. Addressing this issue is essential not
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the prevalence of obesity, overweight, and underweight
among students, while other researchers have approached
the issue using mathematical and topological frameworks.
Asmaa and Qaddoori [2] introduced identification func-
tions in Hexa Topological Spaces, contributing to the field
of abstract topology.
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Buvaneshwari and Rasya Banu [3] defined the concept
of Nano bi-topological spaces, and Chandrasekar [4,5]
introduced Nano Tri Star and Nano Quad Topologies,
expanding the study of topological spaces from single to
multiple layered structures. The exploration of these mul-
tilayered spaces continued with Chandra and Pushpalatha
[6], who introduced h-open sets and h-continuous func-
tions in Hexa topological spaces. Levine [7] had laid the
foundation by initiating the study of semi-open sets and
their properties. Mukundan [8] extended the study to Quad
topological spaces, and Khan [9] analyzed p-Continuity
and p-Homeomorphism in Penta topological spaces.

A significant contribution to understanding childhood
obesity came from [10], which used factor analysis to iden-
tify five key factors influencing childhood overweight and
obesity. Recent years have seen a convergence of mathemat-
ical theory and health science applications. In pure math-
ematics, Reilly and Vamanamurthy [11] introduced the
concept of -sets in topological spaces, while Salh and Jasim
[12] studied micro topological spaces in medical contexts,
such as Thalassemia. Saelens et al. [13] conducted a clinical
trial comparing motivational strategies for pediatric obesity
treatment. Silva et al. [14] found that autonomous motiva-
tion for exercise predicted significant Long term weight loss
in women. Seema and Aaron [15] offered a comprehensive
review of childhood obesity, including its epidemiology,
etiology, Comorbidities, and treatment, while Teixeira et al.
[16] examined how motivation, eating behavior, and body
image impact weight control.

On the applied mathematics side, Nano Topological
Spaces (NTS), introduced by Thivagar and Richard [17],
have found relevance in various aspects of civilian life. They
further proposed a computing technique based on nano-
topology to optimize recruitment processes [18]. In par-
allel, Wilfley et al. [19] reviewed behavioral interventions
for obesity in both children and adults, highlighting novel
approaches and practical applications. Wong and Cheng
[20] explored the benefits of motivational interviewing in
promoting weight loss among obese children. Moreover,
Yaseen, Shihab, and Alobaidi [21,22] advanced the field
of nano and penta topologies by introducing Nano Penta
Topological Spaces and characterizing penta-open sets,
offering new theoretical tools for abstract mathematical
modeling.

Definition 1.1 (11). Let H be a non-empty finite set of
members called the universe and R be an equivalence rela-
tion on H named as the indiscernibility relation. Elements
belonging to the same equivalence class are said to be indis-
cernible with one another. The pair (H, R) is saidto be the
approximation space.

Letg € H.

1) The lower approximation of ¢ concerning R is the set
of all members, which can be for positive classified as g
concerning R and is noted by b ; (). Thatis ti  (g) = U{
R (¢): R (g)S¢, ¢ € H} where R (g) denotes the equiva-
lence class determined by ¢ €H.

2) The upper approximation of ¢ concerning R is the set of
all members, which can be possibly classified as ¢ con-
cerning and it is noted by II (). Thatis IT ; (¢) = N{R
(¢):R(e)Ng # ¢, c EH}.

3) The boundary region of ¢ concerning is the set of all objects,
which can be classified neither as ¢ nor as not-¢ concerning
Ritisnoted by B ¢ (). Thatis, Bz (¢) =11z (g) —t ()
Property 1.2 (11). If (H, R) is an approximation space

and ¢, N€ H, then

1) Gr(q) €EcC Il (q)

2) Lr(R)=IIx(R)=Randbty(H)=IIy;(H)=H

3) Hrcun)=IIz () UIl (1)

4) Tp(en) Sy (q) Iz (M)

5 btr(cun)=tg())Utg(n)

6) tir(n) =tz (kg (n)

7) Eig(q) €z (n)and II; (¢) € LI (n) whenever ¢ S n

8) LIg(cc) =[tg(g)]°and iy (¢c) = [Ug (9)]

9) 1y (U g (9)) = big (1 () = [l  (6)

10)big (b (6)) = g (BR (6)) =i (<)

Definition 1.3 (17). Let H be the universe, R be an
equivalence relation on Hand 7 ; (¢) = { H, @, i (¢), LI ¢
(), B g (¢) } where ¢ € H. Then by Property 1.2 7 () satis-
ties the following axioms
1) Hand @ belongsto J ; (g)

2) The union of the member of any sub-collection of 7 y (g)
isinJ ¢ (q)

3) The intersection of the member of any finite sub-collection
of 7 (g)isin J » (). Thatis 7  (c) is a topology on H called
the NT on H with respect to 6. Then (H, 7  (¢)) is a NTS.
The member of 7 () are termed as Nano-open (NO) sets.
Remark 1.4 (17). If 7 R (g) is the NT on H with respect to

G then the set B={H, L R (g), II R (¢)} is the basis for 7 R (¢).
Definition 1.5 (17). If (H, 7 ; (g)) is a NTS concerning

¢ where ¢ € H and if A € H, then the Nano interior of A

is defined as the union of all NO subsets contained in A

and it is denoted by Na Int(cA).The Nano Closure of A is

defines as the intersection of all NC sets containing A and it
is denoted by NaCl(A).

Definition 1.6 (6). Let H be a non empty setand 7, 7,, 75,
94, 35, I are general topology on H. Then a subset A of space
H is said to be is called to be hexa - closed set (referred to as
h-closed). The set H together with h-Topology 7, is called
hexa topological space (referred to as hTS) and is denoted by
(H,7,) where 7, = (H, ¢, 7, 75, 73, 7, 75, T¢)

Definition 1.7 (6). If (H, 7;, ) isa HTS and A € H. Then
1) The h-interior of A is the union of all h-open subset

containedin A and is denoted by h int(cA)

2) The h-closure of A is the intersection of all h-closed
subset con taining A and is denoted by hcl(A)

A NEW FORM OF NANO HEXA TOPOLOGICAL
SPACE

Definition 2.1. Let H be a non-empty universe set J

r1(6)> T r2(6)> T r3(6), T pa(€), T p5(c) and T pe(c) are NT on H
with respect to X. Then a subset A is said to be Nano Hexa
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open (referred to as NhO) if A € (T51(¢)U Tg,())U Tx5(c))U
Tra(IU Ts5(6))U Tge(c)) and its complement is said to be
Nano Hexa closed (referred to as NhC) and the set with six
topologies called Nano Hexa Topological space denoted by
NhTSforallh=1,2,3,4,5,6. These N h-open sets satisfies
all the axioms of NhT .

Remark 2.2. Let H be an universe R be an equivalence

relation on H for ¢ € Hand 7, (¢) = {H, ¢, tig o U r o
Bt fH, ¢ €T ,(g) and L 1,(c) S U g 1,(s)
1) Grp(Q) UIT g h(6) =1 g n(c) €T g 1(c)
2) T UBRu(Q) =1l 4(c) ET g p(s)
3) Gru(Q) UByu(c) =1Ig () €T g plc)
4) B p(©) NI g 4(6) = b g 4(6) €7 g (V)
5) g (&) N B g (6) = By 4(6) €7 g ()
6) tru(c) NBg () =¢€ETru)

Definition 2.3. Let H be the universe set R be an
equivalence relationon H and 7 () = 7 ,(Q)UT ,(q)UT
R3(c)UjR4(q)UjR5(q)UjR6(C)'

Let ¢ € H, 7 Rh(q) satisfies the following axioms
1) Hand ¢ €7 (), whereh=1,2,3,4,5,6
2) The union of the member of any finite sub-collection of

I ru(6) is in T gy, (<)

3) The intersection of the member of any finite sub-collec-
tion of 7 pp,(¢) is in I gy,(q).

That is 7 g,,(¢) is a topology on H is called the N hT on
H then (H, 7 g;,(¢))is called the N hTS. Member of the N hT
are called Nano hexa open sets (referred to as NhO ’s) in H.

Proposition 2.4. If 7y, () is the N hT on H with respect to
H thenthe set B = {H,L ;,(5), B gy(6)} is the basis for 7 ¢ ().

Definition 2.5. A space (H, T, (g)) is NhT- with con-
cern to ¢ where¢ € H and F € H then the N h-interior of
F is the union of all N h-open subset contained in F and
is denoted by N hint(F) thus Nhint(F)is the largest N hO
subset contained in F. The N h-closure of F is the intersec-
tion of all Nh-closed sets containing F and is denoted by
Nhcl(F) thus Nhcl(F) is the smallest NhC set containing F.

Properties 2.6. Let (H, 7 ;,(¢) be a NhT with respect to
¢where¢c € H. Let E E € H. Then
1) Nhint(g) = ¢, Nhcl(gp) = ¢
2) Nhint(H) = H, Nhcl(H) = H
3) Nhint(F) € F € Nhcl(F)
4) F € E implies N hint(F) € N hint(E) and N hcl(F) € N
hcl(E)
5) Fis NhO if and only if Nh int(F) = F
6) Fis NhCifand only if Nhcl(F) =F
7) N hcl(N hcl(F)) = N hcl(F) and N hint(N hint(F)) = N
hint(F)
8) N hcl(FUE) = N hcl(F)UN hcl(E) and N h int(FUE) = N
hint(F)UNhint(E)
9) N hcl(FNE) € N hcl(F)NN hcl(E) and N hint(FNE) = N
hint(F)NNhint(E)
Now we are discussing the following three cases
Case (i) Let H/ R be the equivalence relation defined on
a universeset and six subsets of M.
Example 2.7. Let H = {yi, yj, vk, ¢,y m}and H/ R =
Letg, ={yi} SH= Ty (c) ={H, ¢, {yi}},
G={yk ym} SH=7;,(c)={H ¢ {yk ym}},
G={yiykym}SH=7y,()={H ¢ {yiyk ym}},
G={yiym} S H=7T,0)={H ¢ {yiymj}
Gs = {ym} € H= Jps(c) = {H, ¢, {y m}},
G = vk} S H= T 4(0) = (H o fyk})
Then NAO(H) = {H, ¢, {y i}, fy k}, fy m}, fy i, y m}, {y
k, ym}, {y i, yk, y m}},
NhC(H) = {H, ¢, {yj. v 1L {wjoy I w1k {y i yj, w1}, fy
byl w Loy mp, {yd, yj wl ymp, {y i, v, wk, w i
Case (ii) Using six equivalence relations defined on a
universe set and its six subsets.
Let M = {y i, v j, v k v I, v m} with H/R1 = {{y i}, {vj,
Yk, fy Ly mi}, H/R2 = {{yil, fy m}, {yj, y k w1}, H/R3
={wih fyjh {yL yk ym}}, H/R4 = {{yj}h {y k y1} {yi,

h=1,2,3, Sh Ly (9 Ugy(o) By (9 V(S
4,56
H/R, {wi, yj} {yi} i, yj yk} {wj vk {H, ¢ {yil {yj Wk fwi wji y K}
H/R, {wi, wk} {wi} viyj vky b Wi vkyl} H oAy iviyky D,
Wi yjyk i
H/R; (Wi, yj, ym} i, yj} {yi, yj} 9 H, ¢ {yi,yjl}
H/R, {yj>y m} \2; (i, yj, ym} {yi, ym} {H, ¢, {yjb fyi, y m}, fyi, yj, y m}}
H/R; W),y k ym} {yj, ym} Wi, ), ykym} {yi,ym} {H, ¢, {y i, ym}, {yj, y &,
fyiyjym}}
H/ Ry {wj, wm} 0] H H {H, ¢}
H/R, H/R, H/R, H/R, H/R; H/Rg
L 4(c) {yi} {wi, yj} {yi} {wi} {9} {wi, yj}
Uglo) {wi, yj, yk} {wi, yj} {wi, i yk, i} {yi, yj, ym} {wi, yj yk, ym} {wi, w}
B (<) {{wj, wk} {o} {wj vk, ylf {yi, ym} {vi, yj, yk, ym} {o}
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ym}}, H/RS = {{y 1}, {y i, ym}, {yj,
b Aw L wk, y m}} we get

T r Q) ={H, ¢ {yi}, {y j}, {y i y m}, {yj, yk}, {y i, ¥
ib Wiy wmb iy wkh fyj wk yibivi, wi w ik
IL{v i, vj, v k, ym}. members of 7 R h(X) is called NAO(H)
sets and also the complementof NAO(H) is called NAC(H)

Case(iii) Using six equivalence relations defined in H

and universeset and subsets of H

Example 2.8. Let H = {yi, yj, yk, yl, ym} and ¢ = {y i, y

j} € H with H/ 5y ={{yi}, {yj, wk}, {yi

{\V m}) {\l”]’ \'/k’ \lll}}) H/ R3 ™ {{\I]l, \l”]’ Wm}, {Wl’ ‘I’k}}, H/ R 4
= {wjh, fwj ik {wi, ymi}, HY g 5 = {{yl} {wi, ym, {yj, yk}},

H/ g 6 = {{wil, {wjh{yl, yk, ym}}

NhO(H) = {H, ¢, {yi}, {yj}, {j, vk} {yi, yj}, {yi, ym},
{wi, v, kb, {wi, wj, wm}, {wj, wk, w1} {yi, ), vk, i}, {yi,
Vj, Wk, ym}, {yj, vk y 1, ym}}, NhC(H) = {H, ¢, {yi}, {yl},

{ym}, {yi, ym}, {yk y 1}, {yl, ym},
ym}, {yi, y ym} {yi, yk, yl, y}}

Result: We note that these cases are independent of
each other interms of structural formation of the NATS.

REDUCING CHILDHOOD OBESITY VIA NEW

FORM OF NHTS

Obesity is characterized by an excessive accumulation

of fat under the skin and around body
curb limits. The diagnosis of obesity i

the Body Mass Index (BMI), which is calculated using the

following formula:

vk}, H/Rg={{wi,y BMI=Body weight in kilograms / (Height in meters)”
The WHO has established specific classifications for
obesity situated on BMI, which are used to assess the degree
of obesity. These categories help identify individuals who
may be at risk for fat -related health issues and can guide

intervention strategies.

Table 1. Table of information on obesity measures

S.No  Obesity indicators

> ymph HY g = {tyi}, Overweight 29,99 — 25Kg
2 Low obesity Kg34, 99-30
3 Medium obesity Kg39, 99 - 35
4 Severe obesity Kg40 <

Here we apply the N AT to find the most critical factors
that are used to reduce obesity in children from the age of
5 years to 14 yearsold that revealed the presence of six key
areas of action.

Example 3.1. A sample of 8 male children, aged 8 years,
identified as overweight or obese, was examined in a study
by Asmaa et al. (2021). Additionally, a report by the World
Health Organization (WHO) Commission on Reducing
Childhood Obesity identified six key factors to reduce
childhood obesity.

First Factor: {Promote Healthy Habits - Q,}

The variables of the first factor are represented by { take
nutritionfood, avoid fast food, avoid sugar-sweetened bev-
erages }

Second Factor: { Promote Physical Activity- Q,}

i vk i), {yk, yl

tissues, exceeding the
s typically situated on

1. Promote Healthy Habits

. Promote Physical Activity
child engaging in physical
activity(CEPA)
give  guidance
parent's(GGP)

® W

to  their

N

4.Early childhood Diet
breast milk(BM)
avoid high fat foods(AHFF)

INFORMATION ON

Figure 1. Six key areas of action.

take nutrition food (NF)
avoid fast food(AFF)
avoid sugar sweetened beverages(ASSB)

2. Preconception and Pregnancy
Care

®  manage hypertension(MH
Ending childhood obesity F o manage ggmtional wgigh:?;ain(MGWG]
factors
5.Health, Nutritional Physical
Activity for School - Age children
® nutrition literacy(NL)
®  healthy meals(HM)
6.Weight Management
covers diet(CD)
psycho-social
sunport(PS)

ENDING OBESITY VARIABLE
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Table 2. Table of information on obesity measures

Children Q, Q, Q; Q, Q; Qg Result
A {NE AFE ASSB} {CEPA} {MHT, MGWG} (BM,AHFF}  {NL, HM} {CD} Yes
qd {NE, AFFE, ASSB} {CEPA} {MHT, MGWG} {BM,AHFF}  {NL, HM} {CcD} Yes
q {AFE ASSB} {GGP} {MHT, MGWG} (BM} {NL, HM} {PS} Yes
g {NF} {GGP} {MHT, MGWG} (BM} {NL, HM} {PS} No
n {NE AFE ASSB} {CEPA} {MHT, MGWG} {BM,AHFF}  {NL, HM} {CD} Yes
B {NE ASSB} {GGP} {MHT, MGWG} {BM} {NL, HM } {PS} No
y {NE AFF} {CEPA} {MHT, MGWG} {BM} {NL, HM} {CD} Yes
S {NE AFF} {GGP} {MHT, MGWG} {AHFF } {NL, HM } {PS} No

The variables of the second factor are {child engaging in
physical activity, give guidance to their parent’s }

Third Factor: {Preconception and Pregnancy Care- Q,}

The variables of the third factor are { manage hyperten-
sion, managegestational weight gain}

Forth Factor: { Early childhood Diet- Q,}

The variables of the fourth factor is {breast milk, avoid
high fat foods }

Fifth Factor: { Health, Nutritional Physical Activity for
School - Age Children- Qs}

The variables of the fifth factor is {nutrition literacy,
healthy meals}

Sixth factor: { Weight Management- Qg }

The variables of the sixth factor cover diet, and psy-
chosocial supportHere Q;, Q,, Qs Qu Qs Qg will stand
for Promote Healthy Habits, Promote Physical Activity,
Preconception and Pregnancy Care, Early childhood
Diet, Health, Nutritional Physical Activity for School-
Agechildren, Weight Management .

The domains are as follows

KQ1 ={take nutrition food (NF), avoid fast food(AFF),
avoid sugar-sweetened beverages(ASSB)

Kq2 = {child engaging in physical activity(CEPA), give
guidance totheir parent’s (GGP) }

Kq3 = { manage hypertension(MHT), manage gesta-
tional weight gain(MGWG)}

Kq4 = { breast milk(BM), avoid high fat foods(AHFF)}

Kq5 = { nutrition literacy(NL), healthy meals(HM)}

Kq6 = { covers diet(CD), psycho-social support(PS) }

Case 1: Let H={r, d, g, & n, B, y, 6} be the set of chil-
dren and Q, ={NE AFF, ASSB} be the set of domains. Let H/
Q ={{r d, v} {e}, &}, (B}, {y, 8}}

Case 1.1: Children with reducing Obesity with respect
to Q,. Then the corresponding upper, lower approximation
and the boundary region of g

Then leh(c) = {H) GD) {n: q}’ {Y) 6}) {n: q) Y}) {n) dy Y) T‘|
1 Bau() =(H, ¢ (0 d, ., 8}

Case 1.1.1: When nutrition food (NF) was removed
from Q,

H/(Q, - NF) = {{#, d, & Y}, (&}, (B }, {y. }} we obtain
~7(Q17NT)h(C) ={H) (P> {Y) 6}) {H’ q) Q) Y}, {ﬂ', d.v % Y: n’ 6}};
B(Q1 ~NT) h () =1{H, () {R, q’ &Y n ol # B(th) (¢

Case 1.1.2: When avoid fast food (AFF) was removed
fromQ1

H/Q Lo (6) (i=1,12, 3,4, 5,6} Uqg () Bqp (6) J51 (5)
G = {m d} ¢ {r, d} {a, b} {H, ¢, {a, b}}
o =1{R ! % {r d, v} {a, b, ¢} {H, ¢, {a b e}
6 =1d v} ) {r d, v} {a, b e} {H, ¢ {a, b, e}}
=1{d y.n} ¢ R d v,n} {{Rd y,n} H e {Rd v}
¢ =1{rd v} {r d, v} R d, v} ¢ {H ¢ {7 d v}
G = 1y} ¢ {y, 8} {y, 8} {H, ¢ {y, 8}}
H/Q, Lq1 () Uqi () Bq1 (6) Jq1 (<)
¢ =1{¢ {e {e} % {H, ¢ {e}}
G, = {g B} {e.f} {e B} ¢ {H ¢ {&p}}
6 = {B, 8} {B} {B. v, 8} {y, 8} {H, ¢ {B}, {y, 8} {B. v, 8}
= {a&pl {& &P} (& &P ¢ {H ¢ {e&p}}
G = {& B, o} {e P} {& By 8} {y, 8} {H, ¢ {& B} {y. 8} {& By, 8}
G =1{670 {& B} {epy o {v, 8} {H o { &phiyoL{apy ol
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H/ (Q, - AFF) = {{r d, v, B, { &), {&.{y, 8} we obtain
g(QlfAFF )h(q): {H’ q)) {Y: 6}) {n) q’ Y’ ﬁ })

Case 1.2: Children with not reducing Obesity with
respect to Q,. Then the corresponding upper, lower
approximation and the boundary region of g

ThenJq,() ={H ¢ {&}, BL{&PL{v. L {a &y} {B
v, 8} {6 By, O} (& By, 811, Bolh(<) = {H, . 1y, 8}, (& & B}

Case 1.2.1: When nutrition food (NF) was removed
from Q,

H/(Q, - NF) = {{n, d, & vy}, {&}, {B 1. {y, 8}} we obtain
Jqu-npr(©)={H, ¢, {B}, {& BL {y, 6L, {y, &, B, iR 4, & Y},
{Y> 6’ f}; B}> {H, q’ ez Y> % BH) B(Q]-NF)h(C) = {H» (P) {% B }) {n>
d &y, 1, 81} = Bou,(©)

Case 1.2.2: When avoiding fast food (AFF) was
removedfrom Q,

H/(Q, - AFF) = {{r, d, v, f }, { &}, {&}, {y, 8}} we obtain
g(QlfAFF)h(‘;) = {H’ (P) { Q}’ {ﬂ}» { q’ 8\}) {FI', q’ Y) B }’ {H’, Q) Eu
vehimdegyplhimdypydlindeypy ol
Bqi-arpn(e) = {H, ¢, { & &, {r d, v, B, v, 81} #B(qu) (5)

Case 1.2.3: When avoid sugar sweetened beverag-
es(ASSB)was removed fromQ,

H/(Q, - ASSB) = {{m. 4, v, v, 8}, { &), {& P }} we obtain
~7(Q17A553)h(§) ={H ¢ {e}{&pl{a&phimdyyohin
d&vB Y 6}}:B(QLASSB);,(C) ={H, ¢, R d, & v, B v, 6} {
& & B 1} = Bouy(c)

Therefore CORE = { nutrition food, avoid fast food } (2)

Note: From (1) and (2), we get CORE 1 = { nutrition
food, avoidfast food }

Case2:Let H=1{Rr, d, g & ¥, B, y, O} be the set of chil-
dren and Q, ={ AEPA, GGP } be the set of domains. Let H/
Q={rdyyhiegpdh

Case 2.1: Children with reducing Obesity concerning Q,.

Then the corresponding upper, lower approximation
and the boundary region of X Then J,,(c) = {H, ¢, {R, d, y,
Y Boan(e) = {H, ¢, {R, 4, v, y}}

Case 2.1.1: When child engaging in physical activi-
ty(CEPA)was removed from Q,

H/ (Q, — CEPA) = { g, § P, 8} we obtain J(q,_cgpa)u(<) =
{H, (P}sB(szc};pA)h () =1{H, ¢} = BQZh(C)

Case 2.1.2: When giving guidance to their parent’s
(GGP)wasremoved from Q,

H/(Q,-GGP)={{r, d,y,n}weobtain I, gp (<) = {H,
¢ 8 d v, 1 Bga—gar n(9) = {H, ¢, (R 4, v, n 1} =By (<)

Therefore CORE =child engaging in physical activity (3)

Case 2.2: Children with not Ending Obesity with
respectto Q,. Then the corresponding upper, lower approx-
imation and the boundaryregion of ¢ Then J,,,(c) = {H, ¢,
{& &b, 81}, Bou(c) = {H, ¢, { & & B, 8}}

Case 2.2.1: When child engaging in physical activity
(CEPA)was removed from Q,

H/ (Q, — CEPA) = {{ &, & P, 8}} we obtain J(q,_cgpay(S)
={H, ¢}, Biqa-cepay(Q) = {H, ¢} = By, (¢)

Case 2.2.2: When giving guidance to their parent’s
(GGP)wasremoved from Q,

H/ (Q, -GGP) = {{R, d, y, n}} we obtain T, gep j(S)
={H, ¢, { & & B, 61}, Bgz_gop () ={H, ¢, { & & B, 1} =
Boan(<)-

Therefore CORE = {child engaging in physical activity }
(4)

Note: From (3) and (4), we get CORE 2 = {child engag-
ing inphysical activity}

Case3:Let H=1{r, d, g & V, B, 1, 6} be the set of chil-
dren and Q; ={ HT, MGWG } be the set of domains. Let H/
Q;={rd &gy pn

Case 3.1: Children with reducing Obesity concerning
Q.

Then J3,(6) ={H, ¢, {R, v, 6}, iR d. & v, 6L, (R & v, B,
N, 0} {d & & v, P} Bosu(c) = {H, ¢}

Case 3.1.1: When manage hypertension (MHT) was
re-moved from Q,

H/ (Q; - MHT) = {{®, d, &, & vy, B, n, 8}} we obtain
T a-mumn() ={H, ¢}, Bos_pumn(s) = {H, ¢} = Bys,(c)

Case 3.1.2: When to manage gestational weight gain
(MGWG)was removed from Q3

H/ (Q; - MGWG) = {{n, d, §, & y, B, n, 6}} we obtain
Ja3-mowen(s) ={H, ¢} Bas_mewaen(s) = {H, ¢} = Boz(<)

Case 3.2: Children with not reducing Obesity con-
cerning Q3.

Let H/Q; = {{r, d, & & Y, B, 0, 8}} Then T3,() = {H,
¢} Ban(c) ={H, ¢}

Case 3.2.1: When manage hypertension (MHT) was
re-moved from Q,

H/(Q;— MHT)= {{®, 4, & & Y, P, n, 8}} we obtain 75
ma(S) ={H, @b Bz ymmn(s) = {H, ¢} = Bys,(c)

Case 3.2.2: When manage gestational weight gain
(MGWG)was removed from Q,

H/Q, LQ,(g) (1=1,2,3,4,5,6) UQ, (i) BQ, (ci) JQ, (i)
X, ={rd} ¢ {m.d ny} {#.d,ny} {H, ¢, {r.dn, v} }
X, = (R} ¢ {#.d,ny} {7.d ny} {H, ¢ {r.dn, v} }
X;=1{d v} ¢ {®.dny} {#.d,ny} {H, ¢, {r,dn, v} }
Xy ={d vy} ¢ {#.d, n.y} {#.d ny} {H ¢ {r,dnv}}
X; = {rd, v} ¢ {®.d,ny} {#.d,ny} {H, ¢, {r,dn, v} }
Xe = v} ¢ {#.d, n.y} {7.d ny} {H ¢ {r.dn vt}
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H/ (Q; - MGWG) = {{R, d, &, & Y, B, n, 6}} we obtain
I @3-mawan(S) ={H, ¢}, Bz mewen(6) = {H, ¢} = Bagy(Q).

Therefore CORE 3 = {Nil}

Case4: Let H=1{n,d, g & V, B, n, O} be the set of chil-
dren and Q, ={BM , AHFF } be the set of domains. Let H/
Qi={{r d v} {& & B v} {}}

Case 4.1: Children with reducing Obesity concerning
Q

Then Jqu,(c) ={H, ¢ R d, v} {& & B vh IR d & & v,
B.n}tand Boy(c) ={H, ¢, . d. g & v, B }

Case 4.1.1: When breast milk was removed from Q,

H/ (Qq - BM) = {{r, g, y, 8}} we obtain J gy pppu(S) =
{H, ¢, {r, d, v, 8}}.Bqspann(c) = {H, ¢, {R, 4, y, 8}} = Byu(c)

Case 4.1.2: When avoid high fat foods was removed
fromQ4

H/ (Q4 - AHFF) ={{R, d, §, & Y, B, n }} we obtain J o,
anrpn(©) ={H, ¢, {” 4, & & v, B 1, Biqu_anrpn(c) = { H ¢, {
81.{m de& & v, BH} # Au(Q)

CORE ={breast milk, avoid high fat foods}......... (5)

Case 4.2: Children with not reducing Obesity
concerningQ4.

Let H/Q, = {{r, d, v}, { & & B, v}, {0}} Then Jqy(c) =
Hoh{eaaphiaah vh{aah v ol Bau)=
{H, ¢, {8}, {& & B, Y}}

Case 4.2.1: When breast milk(BM) was removed from
Q

H/ (Q, — BM) = {{r, d, y, 8}} we obtain I qy_ppp(S)
= {H) ¢) {H) CL Y) 8}}’ B(Q4—BM)h(c) = {H) ¢’ {H’ qr Y’ 6}} =
BQ4h(C)

Case 4.2.2: When avoiding high - fat foods (AHFF)
wasremoved from Q,

H/(Q, - AHFF) = {{R, d, & & v, B, n }} we obtain J
anre () ={H, @b Bioy aprr n(6) = {H, ¢} = By (0).

CORE ={breast milk , avoidhigh fat foods} (6)

Note: From (5) and (6), we get CORE 4 ={breast milk,
avoidinghigh-fat foods}

Case 5: Let H={#,d, g, & v, B, n, O} be the set of chil-
dren and Q; = { NL, HM} be the set of domains. Let H/Q;
={r, q) &&Y ﬁ’ n> 6}

Case 5.1: Children with reducing Obesity concerning
Q5. Then J5,(c) = {H, ¢} and Bys,,(c) = {H, ¢}

Case 5.1.1: When nutrition literacy(NL) was removed
from Q;

H/ (Qs — NL) = {{®, d, y, n }} we obtain J(s-~Npn(6) =
{Hx (P}x B(stNL)h(q) = {H> (P} = BQSh(q)

Case 5.1.2: When healthy meals(HM) provided in
schoolwas removed from Q5

H/(Qs —HM) = {{n, d, & & Y, P, 8}} we obtain Jo5_y
() ={H, ¢}, B(qs-um )h(C) ={H, ¢} = BQsh(C)

Case 5.2: Children with not reducing Obesity con-
cerning Q5.

Let H/Q; = {{r, d, &, & Y, B, n, 8}}. Then Jqs,(c) = {H,
¢}, Basn(c) ={H, ¢}

Case 5.2.1: When nutrition literacy(NL) was removed
fromQ5

H/ (Qs — NL) = {{r, d, y, n}} we obtain J o5 _xp),(c) = {H,
(P})B(QS—NL)h(Q) ={H, ¢} = BQsh(C)

Case 5.2.2: When healthy meals(HM) provided in
schoolwas removed from Q.

H/(Qs - HM) = {{n, d, & & Y, B, 1, 8}} we obtain J s
HM)h(c) =1{H, ¢}, B(Qs—HM)h(C) =1{H, ¢} = BQ5h(c). Therefore
CORE = {Nil}

Case6: Let H=1{R, d, g, & V, B, 1, 6} be the set of chil-
dren and Qg = {CD, PS} be the set of domains. Let H/Q, =
{frd y.nb{e&p o}

Case 6.1: Children with reducing Obesity concerning
Q¢ Then 7;(c) = {H, ¢, {R, d, y, n }} and B, (c) = {H, ¢,
Rdynl

Case 6.1.1: When covers diet(CD) was removed from
Qs

H/ (Qs — CD) ={{ &, & P, 8}} we obtain T qs_cp)u(<) =
{H, ¢} Bqs-cpyn(6) = {H, ¢} = Bggu(s)

Case 6.1.2: When psycho-social support(PS) was
removedfrom Qg

H/ (Qg — PS) = {{r, d, y, n }} we obtain J _pg),(c) = {H,
@ 18 d, v, N 1B gs_psyn(€) = {H, ¢, {R, d, v, n}} = Bgi(c)

Case 6.2: Children with not reducing Obesity con-
cerning Q6.

Let H/Qq = {{% d, v}, (& & B v} {8}). Then Jg,(c) =
{H, ¢ {& & B, 0}}, Baei(c) = {H, ¢, { & & P, 8}}

Case 6.2.1: When covers diet(CD) was removed from
Q6

H/ (Qs — CD) = {{ & & B, 8}} we obtain J s cpyu(S)
= {H) P { & & [3) 6}}> B(Q67CD)h(<) = {H, 2 {Q’ & ‘3’ 6}} =
Bth(C)

Case 6.2.2: When psycho-social support(PS) was
removedfrom Q

H/ (Qg — PS) = {{R, 4, y, n }} we obtain T ¢_ps),(c) = {H,
o} B(Q6—P5)h(q) ={H, ¢} = BQsh(C)

Therefore CORE = { covers diet and psycho-social sup-
portare independent of each other }

CONCLUSION

The pervasiveness of fat among infants, children, and
youngsters is rising globally, with more children who are
not yet obese being overweight and on the path to obesity.
Obesity can have a deep impact on a child’s immediate
health, educational outcomes, and overall quality of life.
However, much of this can be mitigated if parents pro-
mote a healthier lifestyle at home. The habits children learn
about healthy eating, physical activity, and making nutri-
tious choices at home often translate into other areas of
their lives. This paper highlights several key factors that can
help reduce childhood obesity, including proper nutrition,
avoiding fast food, encouraging physical activity, breast-
feeding, and limiting high-fat foods. One of the most effec-
tive strategies for preventing childhood fat is to improve the
eating and exercise habits of the entire family. Healthy hab-
its lay the foundation for lifelong well-being in children and
teens. Eating nutritious foods and staying physically active
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are essential not only for healthy growth and development
but also for preventing chronic health issues. These habits
can even contribute to improved academic performance.
However, good health is not just about diet and exercise
children also need adequate sleep and limited screen time
to maintain both mental and physical well-being.

Recommendations of reduce Childhood Obesity as
follows:
o Promote Healthy Food Intake and Reduce Unhealthy

Foods

Develop and implement programs focused on increas-
ing the absorption of nutritious foods (like fruits, vegeta-
bles, whole grains, and lean proteins) while decreasing the
consumption of unhealthy foods (such as junk food, fast
food, and sugary drinks) among children and adolescents.
This could involve public awareness campaigns, school-
based nutrition programs, and incentives for healthy eating.
o Promote Physical Activity and Reduce Sedentary

Behaviour

Create initiatives that encourage children and adoles-
cents to be more active and reduce time spent on sedentary
activities (like screen time). This could include community
sports programs, school physical education reforms, active
transport campaigns (e.g., walking or cycling to school),
and reducing the availability of sedentary activities in lei-
sure time.
o Integrate Non-Communicable Disease Prevention

with Preconception and Antenatal Care

Incorporate strategies for preventing non-communi-
cable diseases (NCDs), such as obesity, into preconcep-
tion and antenatal care. By providing health education and
guidance on nutrition, physical activity, and weight man-
agement to expecting parents, the aim is to diminish the
risk of childhood obesity starting from birth.
o Support Healthy Growth and Habits in Early

Childhood

Provide clear guidelines for parents and caregivers
on promoting healthy eating, physical activity, and sleep
routines in early childhood to ensure proper growth and
development. This could include early childhood education
programs, paediatrician support, and public health cam-
paigns focusing on the importance of balanced diets, sleep
hygiene, and active play.
o Promote Healthy School Environments and Literacy

Develop programs that improve the health and nutri-
tion environment in schools, such as offering healthier
meal options, promoting active breaks, and providing edu-
cation on nutrition and physical activity. Schools can also
serve as hubs for learning about the benefits of a healthy
lifestyle through curriculum integration and extracurricu-
lar activities.
o Family-Based, Multicomponent Weight Management

Services

Offer family-oriented weight management programs
that combine nutrition education, physical activity,

behavioural counselling , and support systems. These pro-
grams should be tailored to children and adolescents who
are obese and include interventions for the entire family,
fostering a supportive home environment for healthy life-
style changes.
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