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DAT VAN DE

Thira can, béo phi (TC, BP) dugc xem 13 mot “dai dich” méi cua thé ky
XX boi sy gia ting nhanh chéng va nhitng hé qua nghiém trong vé sitc khoe va
ganh nang bénh tat ma n6 gay ra. Hau qua cua thira can, béo phi tré em dic biét
la tré dudi 5 tudi can dic biét quan tam vi do 1a mbi de doa 1au dai dén strc khoe
khi trudng thanh.

Theo s6 liéu caa T6 chuc Y té thé gigi (WHO) nam 2016 thé gidi co hon
1,9 ty ngudi trén 18 tudi bi thira can, trong d6 c¢6 650 triéu ngudi bi béo phi.
Khong chi ¢ cac nudc co thu nhap cao ma ngay tai cac nude c6 thu nhap thap
va trung binh thi ty 1é thira can, béo phi ciing ting, nhat 13 ¢ cac khu vuc do
thi. Tai Viét Nam, ty 1¢ thira can-béo phi ¢ tré dudi 5 tudi ¢ xu hudng gia
tang, dac biét & cac thanh phd 16n nhu Ha Noi va Thanh phd HO Chi Minh -
noi c6 ty 1é thira can, béo phi tré em cao nhat trén toan quéc.

Thira can, béo phi 13 mot bénh da nhan t6, khong chi do ché d6 an udng thiéu
khoa hoc (méat can bang v&i nhu cau co thé) ma con do nhitng yéu to ¢d lién quan
(gen di truyén, giam hoat dong thé lyc, stress, 6 nhiém méi trudng va ca nhitng vn
dé xa hoi) cling nhu sy twong tac giita gen va méi truong.

Véi muc tiéu thuc hién mdt nghién ctru trén dbi tuong tré mam non mot
cach bai ban, c6 ¢& mau du 10n, dai dién cho cho Ha Noi va gop phan cung cip
mot blrc tranh cip nhat vé thuc trang thira can, béo phi va giai dap phan nao
nhimg cau hoi vé yéu td gen, théi quen dinh dudng, hoat dong thé lyc anh hudng
thé nao dén thira can, béo phi ¢ tré em cac trudng mam non cua Ha Noi, luin an
“Nghién ciru thue trang thira cin, béo phi va mt s6 dic diém gen, thoi quen
dinh dudng, hoat dong thé lwc & tré mam non” duogc thyc hién nham 2 muc
tiéu sau:

1.  Pdnh gid thuc trang thira cin, béo phi va mot so yéu t6 lién quan 6 tré

mam non Ha Ngi nim 2019.

2. Xdc dinh kiéu gen mét so6 da hinh don nucleotid & gen ADRB3, FTO,

MCH4R va phdn tich méi lién quan giita yéu té méi truong va kiéu gen véi

tinh trang béo phi ¢ tré mam non Ha N§i nam 2019.



CHUONG 1
TONG QUAN TAI LIEU

1.1. Dich t& hoc thira cin, béo phi tré em thé giéi va tai Viét Nam

1.1.1. Dich té hec thira can, béo phi tré em trén thé gisi

Béo phi dugc coi 1a mot trong nhimg thach thirc nghiém trong nhat dbi voi
y té cong cong trong thé ki XXI véi s6 luong nguoi béo phi nam 2014 di cao
hon gap d6i so voi nim 1980. TC, BP 1a yéu td nguy co thit 5 gay tir vong véi
gan 2,8 triéu nguoi trudng thanh tir vong hang nam. TC, BP khong chi 13 van dé
strc khoe cong dong ¢ cac qudc gia phat trién ma ngay ca cic qudc gia dang phat
trién s6 lugng nguoi béo phi cling dang tang nhanh, dic biét 1a & khu vuc thanh
thi. Diéu dang lo ngai 1a su gia tang ty 1& béo phi ¢ tré em toan cau dang ¢ mirc
béo dong. Udc tinh dén nim 2030, gan mot phan ba dan s6 thé gidi co thé bi TC,
BP.

Theo T chirc Y té thé gidi, ty & béo phi trén toan thé gisi da tang gan gap
ba lan tir ndm 1975 dén nam 2016. Nam 2016, udc tinh ¢d 41 triéu tré em dudi
5 tudi bi thira can hodc béo phi. TC, BP timg duoc coi 1a mot van dé cua quéc
gia c6 thu nhap cao, nhung tinh trang nay dang gia tang & ca cac nudc thu nhap

thap va trung binh, dic biét 12 & cac khu vyc thanh th.

1.1.2. Dich té hoc TC, BP tré em tgi Viét Nam

Tai Viét Nam, ty I¢ TC, BP & tré em tang gap doi tir 3,3% lén 6,6% trong giai
doan 2000-2005 va 6,6% lén 12% trong gitra 2005 -2010 va ting gan gap rudi tir
12% 1én 17,5% trong giai doan 2010 -2015. Trong vong 15 nam, ty 1€ thtra can tré
em tang hon 4 1an tir 3,3% (2000) Ién 17,5% (2015). O nudc ta ty 1é tré TC, BP &
hoc sinh tiéu hoc c¢6 xu hudng ting cao dic biét tai cac thanh phd 16n nhu Ha Noi
va Thanh phé H6 Chi Minh.
1.2. Cac phuong phap danh gia tinh trang TC, BP & tré em



béanh gia TC, BP thuong dua vao cac phuong phap chinh sau day: danh gia
dua trén cac chi s6 nhan tric; danh gia bang cac chi sé 14am sang va hoa sinh;
danh gia bang khau phan an.
1.3. Hau qua ciaa TC, BP ¢ tré em
1.3.1. Béo phi lam tang nguy co bénh tdt va tir vong
- Béo phi lam tang nguy co bénh tim mach
- Béo phi 1am ting nguy co bénh noi tiét va hoi ching chuyén hoa
- Béo phi lam tang nguy co bénh xuong khép
- Beéo phi lam tang nguy co bénh tiéu hoa
- Béo phi va ung thu
- Béo phi ¢ tré em 1am ting nguy co béo phi & tudi truong thanh®
- Béo phi anh huong t6i kinh té xi hoi
- Béo phi tac dong dén tam 1y, kha ning lao dong, hoc tip
1.4. Céc yéu to nguy co din dén TC, BP ¢ tré em

/

Nang luong an vao Nang luong tiéu hao
y A
Lipid Hoat dong thé luc
Protein Chuyén héa co ban
Tang can Can nang 6n dinh Giam can

Du trit m&

Hinh 1.1. M6 hinh nguyén nhdn va co ché bénh sinh cia béo phi
o Moi lién quan giiva dinh dwéng va béo phi 6 tré em

- Khéu phén an va thoi quen an udng & tré TC, BP, thoi quen in udng va TC,



BP, thtrc an wa thich (d6 an nhanh, nudc giai khat, do ngot), ché bién thire an,
thoi gian an, tdc do an

o Moi lién quan giiva hoat dpng thé luc va béo phi ¢ tré em
- Thoi gian hoat dong thé luc, thoi gian xem tivi va choi dién tir, thoi gian
ngt toi

o Mpt 56 nguyén nhén va yéu t6 lién quan khdc va béo phi 6 tré em
- Tudi xuét hién TC BP, diéu kién kinh té van ho x4 hoi, cn ning so sinh,
suy dinh dudng thé thap coi

o Moilién quan giita yéu 10 gen va béo phi o tré em

Nhitng nghién ciru GWAS va phan tich tong hop (meta-analysis) da phat
hién nhiéu SNP c6 anh huong dén cac tinh trang béo phi va két qua lip lai ¢
nhiéu cong déng dan cu Chau Au, Chau A, Chau Phi. Fall va Ingelsson da théng
ké duoc 88 SNP nam trén cac gen c6 lién quan dén béo phi va cac tinh trang cua
béo phi dugc cong bé tir nghién coru GWAS.

Theo Zhao va Grant thong ké, d¢én nam 2011, c6 20 gen duge bao co lién
quan dén béo phi & tré em nhu: ADCY5, ADRB3, BDNF, CCNL1, ETV5, FAIM2,
FTO, GNPDA2, KCNJ11, KCTD15, MC4R, MSRA, MTCH2, NEGR1, PFKP,
PTER, SDCCAGS, SEC16B, SH2B1, TFAP2B, TMEM18... Nghién ctru nay lua
chon 3 gen FTO, MC4R, ADRB3 dé lan dau tién thuc hién phan tich méi lién
quan dén béo phi ¢ tré em mam non Ha Nbi boi vi mac d6 lién quan manh cua
cac gen nay véi béo phi da dugc bao cao tur nghién cau GWAS thuc hién trén
cac d6i twong tré em trén thé gisi ciing nhu sy hiéu biét vé chtic niang sinh Iy cua

nhitng gen nay.



CHUONG 2
POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém va thoi gian nghién ciru
* Pia diém nghién ciru: Nghién ciru duoc tién hanh tai 36 truong mam non cong
1ap dai dién cho 3 vung dac trung ctia Ha Noi gém:
+ Ving trung tdm ndi d6: quan Hoan Kiém (18 trudng)
+ Vung ven ndi do: quan Hoang Mai (9 truong)
+ Vung ndng thon: huyén Dong Anh (9 truong).
* Thoi gian nghién ciru: T thang 01/2018 dén thang 06/2020
2.2. Poi twgng nghién ciu
- (1) Tré mam non, (2) ngudi truc tiép cham soc nudi dudng tré ¢ nha
va (3) co gido truc tiép nudi day tré ¢ trudng.
2.3. Phwong phap nghién ciru
2.3.1. Thiét ké nghién ciru: Chia lam 2 giai doan
- Giai doan 1: M6 ta cat ngang
- Giai doan 2: Nghién cuu bénh ching

2.3.2. Comau: o
* Giai doan 1: Ap dung cong thirc tinh uéc luong mot ty lé cho mot quan the:

p(L-p)

Ap dung cong thirc:
(&)’

2
n= Zlfa/2

Trong do:

p: Ty 1€ tré¢ TC, BP 1a 0,13 (dugc tinh toan tir nghién ctru thir trén 100 tré
mam non Hoan Kiém, 100 tré mam non Hoang Mai va 100 tré mam non huyén
bong Anh);

& : Sai s6 twong ddi, 1a ty 18 sai 1éch mong mudn giira ty 1¢ thu dugc tir mau
va quan thé: £=0,042;

Z%1.4): hé s6 tin cdy, v6i mirc y nghia théng ké o = 0,05, twong tmg véi

do tin cay 1a 95% thi Z(1-4) = 1,96 ;



Thay céc gia tri vao tinh duoc ¢ miu tbi thiéu 1a n=14.574, thém 5% khéng
dap tmg duoc 15.300 tré tiéu hoc.

Trén thyc té da diéu tra duge 16.550 tré, sau khi da loai trir CAC tré V:fmg mat
trong nhirng 1an cén do, léy mau té bao niém mac ma; phu huynh cua tré, co6 gido
mam non khong tra 16i phiéu hoi tu dién hodc phiéu dién khong du thong tin, sau
khi 1am sach s6 liéu, nghién ctru thu duge 14.720 mau du diéu kién dé phan tich.
Trong d6 c6 14.720 tré mam non (4615 tré ctia Hoan Kiém, 4871 tré ¢ Hoang
Mai va 5234 tré & Pong Anh), 14.720 nguoi cham soc tré va 930 cd gido nudi
day tré & 465 16p (mdi 16p 2 co gido).

Giai doan 2:
- C& mAu trong md hinh tuong tic gitra gen va méi trudng dugc tinh toan bang

phan mém Quanto cho nghién ctru bénh chimg (http:/quanto.software.informer.com)

va dua trén cac thong s6 duge ude tinh tir cac nghién ctru trude day ¢ Viét Nam
va céc dan toc Chau A, cu thé:

- Ty 1& mac béo phi & tré 1-5 tudi: 4,5 %

- S6 SNP dua vao khao sat: 3

- Sai s6 loai I (0): 0,01 v6i gia thuyét kiém dinh 2 phia d3 diéu chinh;
lyc mau 12 0,85.

- Ty 1é alen quan tAm (minor alen) 13 0,15-0,3 véi mo hinh di truyén cong
hop.

- Ty 1& dbi tuong c6 yéu to6 méi trudng twong tac: 0,2-0,3.

- Anh hudng chinh vé di truyén (main effect of genetics): 1,25; anh
huong chinh vé méi truong (main effect of environment): 1,25; anh huéng tuong
tac gen-moi truong: 3,0-6,0.

- Ty 1 bénh : chung 1a 1:2, & mau tinh toan lam tron 1a 320 tré béo
phi va 640 tré binh thuong. Két qua thu thap thuc té cudi cung dugc 1a 354 tré bi
béo phi va 708 tré binh thuong.

2.3.3. Phwong phdp chon méu: chon mdu nhiéu giai doan


http://quanto.software.informer.com/

¢ Giai doan 1: Chon miu cho nghién ciru cit ngang

* Piéu tra sang loc, chon ddi tuong cho nghién ctru bénh ching

- Xin chap thuan tién hanh nghién ctru tir Phong gido duc cua 3 quén huyén.
Dua trén diéu kién thuc té va dé dam bao ¢ mau t6i thiéu nhu tinh toan, nghién
ctru tién hanh chon chu dich 36 trudng mam non cong lap & Ha Noi (18 truong
thuéc Hoan Kiém, 9 trudng thudc Hoang Mai va 9 truong thudc Dong Anh). T
cac truong duoc chon 1dy toan bo sb tré mam non ctia mdi trudng.

- Nhém nghién ctru gtri thu chap thuan tham gia nghién ctru dén phy huynh va
cac ¢b gido mam non, tién hanh can do nhan tric timg tré mam non & 36 truong,
Sau d6 gtri phiéu ty dién dén cac ¢ gido mam non va phy huynh tré mam non.

- Sau 3 tuan giri phiéu nhom nghién ctru dén 36 trudng mam non dé thu phiéu
tu dién tur phu huynh va c6 gido mam non vé kiém tra, lam sach sd liéu va nhap )
ligu.

e Giai doan 2: Chon miu cho nghién ciru bénh chirng
* Sau giai doan 1 nghién ctru phéan loai dugc tinh trang dinh dudng theo ti€u
chuan WHO 2006 va 2007, cu thé nhu sau:

- Tré béo phi: lya chon tré béo phi theo tiéu chuan WHO 2006 cho tré dudi
5 tudi* va WHO 2007 cho tré trén 5 tudi:

+ Véi tré dudi 5 tudi (<60 thang tudi) duge lya chon 1a béo phi khi co
Z-score can ning/chiéu cao > +3SD.

+ Véi tré trén 5 tudi (>60 thang tudi) duoc lua chon 1a béo phi khi c6
Z-score BMI/tudi 16n > +2SD.

- Tré binh thuong:

+ Véi tré dudi 5 tudi: Theo WHO 2006, tré c6 tinh trang dinh dudng binh
thuong khi Z-score can ning/ chidu cao nam trong khoang -2SD dén +2SD,
nhung dé loai trir nhitng tré tiém can suy dinh dudng va tiém cén thira can, nghién
ctru chi chon tré binh thudng cho nghién ciru ny khi ¢ Z-score cin nang/chiéu
cao nam trong khoang -1SD dén +1SD.

+ Véi tré trén 5 tudi: Theo WHO 2007, tré 6 tinh trang dinh dudng binh



thuong khi ¢6 Z-score BMI nam trong khoang -2SD dén +1SD, nhung dé loai
trr nhitng tré ti¢ém can suy dinh dudng hay tiém can thtra can, nghién ctru chon
tré binh thudng cho nghién ctru nay khi c6 Z-score BMI nam trong khoang tir -
18D dén Mean.

e Nghién ctru lya chon dugc 12454 thudc nhom tinh trang dinh dudng binh
thudng (nay goi tit 1a binh thudng) va 679 béo phi 1a d6i twong cia nghién ciru
bénh ching va dugc chon dé phan tich ADN. Tiép dén, nghién ctru chon nhém
bénh va nhém chimg theo ty 1& ghép cip 1 béo phi : 2 binh thuong (cung tudi,
cung gidi, cung 16p hoc) dé 14y mau té bao niém mac ma cho phan tich ADN.
Sau khi trir di nhiing tré béo phi nghi hoc hodc khong 1y dugc mau té bao niém
mac ma va cin ct vao diéu kién thyc té, nghién ctru cudi cung lya chon dugc
354 tré béo phi va 708 tré binh thudng cho phan tich mau ADN té bao niém mac
ma sau nay.

Giai doan 1:
Nghién ciru
cit ngang

12.939 tré khéng Phan loai theo tiéu chuan
TC., BP WHO 2006 VA WHO

12454 tré binh  Gri thuw cho phu huynh xin y kién
thudng cho phép lay té bao niém mac ma 679 tré béo phi
Giai doan 2: l l
N?h‘é" ‘f"‘“ Lua chon nhitng déi twong day du thong tin vé dac diém nhan tric
bénh chimg ctia bé me, can nang so sinh, dac diém dinh dudng, hoat déng thé
L Iwe va mau té bao niém mac ma cho chat luong ADN tét

| |
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Nghién ctru mdi lién quan gitra mét sé dic diém gen, dinh dudng
va hoat dong thé luc véi béo phi

So dé 3.1. So' do cdc buwéc nghién ciru
2.3.4. Ky thudt va cong cu nghién ciru
2.3.4.1. Phurong phdp do chiéu cao ding.
Chiéu cao dugc do bang thudc gd do chiéu cao (46 chinh xac 0,1cm).

2.3.4.2. Phuwong phap do cdn nang.



Can nang duoc do béng can dién tir Tanita voi do chinh xac 0,1 kg, két qua
tinh bang kg va ghi vé6i 1 s6 1é.
2.3.4.3. Phurong phdp ldy mau té bao niém mac ma

* Ghi nhan cho cdc ong nghiém

- Ghi ma code hoc sinh theo code trong file s6 liéu, |6p cta hoc sinh

* Lay mdu

- Trudc khi 1dy mau phai kiém tra lai bang mat thuong dé danh gia so bo co
phai tré binh thudng hay béo phi giong voi danh sach 1y mau mang theo khdng?
Héi lai tén hoc sinh xem c6 dung vai tén ghi trong danh sdch mang cung khong?

- Lay mAu té bao niém mac ma theo danh sach 1 béo phi: 2 binh thuong (d6i
chimng), trong truong hop nhom d6i chimg nghi hoc thi lay bu bang ban du phong
ghi trong danh sach (s6 1 1a béo phi, s6 2 chimg- binh thudng; sé 3 du phong)

- Cho tré suc miéng bang nudc sach trude khi 1dy mau 10 phit

- DuNng 1 taim bong 1ay mau cho 2 mé4, mdi bén trong ma ngody 30-50 lan.

- Sau d6 cho tam bbng da lay mau vao cac 6ng nghiém, bao quan trong
thung lanh luu mau va mang ngay vé Labo Trung tim Truong Dai hoc Y Ha Noi
dé tach chiét ADN.
2.3.4.4. Phwong phdp tach chiét ADN tir té bao niém mac ma

- Xay dung protocol tach chiét ADN tir té bao niém mac mé va thuc hién
tai Labo Trung tim Truong Dai hoc Y Ha Noi dé tach chiét ADN.
2.3.4.5. Phwong phdp xdc dinh kiéu gen ciia SNP nghién ciru

Lu4n 4n Tién si nay st dung Phuong phap dic hiéu alen trong xac dinh kiéu gen
SNP rs1297034 gen MC4R; Phuong phap da hinh chiéu dai doan cit gi6i han
trong xac dinh kiéu gen SN rs9939609 gen FTO va rs4994 gen ADRB3

2.3.5. Vit liéu nghién ciru

2.3.5.1. Trang thiét bi nghién cuu: tai Labo Trung tdm Vién Dao tao Y hoc du
phong va YTCC- Truong Dai hoc Y Ha Noi.
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2.3.5.2. Hod chat

Mot s6 hoa chat sir dung trong dé tai gom:

- Hoa chat dé tach chiét ADN: bo kit tach chiét ADN Winzard ® Genomic
DNA Purification Kit (Promega Corporation, M¥).

- Hoba chét sir dung dé PCR: nuéc khir ion (Fermentas, My), DreamTaq
Green PCR Master Mix (2X) (Fermentas, M¥), moi (Fermentas, M¥).

- Hba chat dé & enzyme cit gi6i han: nude khir ion, enzyme cat gi6i han va
dung dich dém tuong ting (Fermentas, M¥).

- Hoéa chat dé dién di: agarose, d¢ém TBE (Fermentas, M¥), redsafe (Intron,
Han Quéc), marker ®X174 DNA/Haelll (Promega, M¥), nudc cit.

2.4. Phuong phap va ngudng tiéu chi danh gia TC, BP bang cac chi so
nhan trac ‘ ) ’
Phuwong phap danh gia TC, BP bang cac chi so nhdn trac

Can ¢ theo tiéu chudn cuia WHO nam 2006 dua trén Z-score can
nang/chiéu cao cho tré dudi 5 tudi va theo tiéu chuan WHO nidm 2007 dua trén
Z-score BMI/tudi cho tré trén 5 tudi, cu thé:

+ Véi tré dudi 5 tudi: thira can khi c6 Z-score can nang/chiéu cao 16n hon
+2SD; béo phi khi cd Z-score can nang/chiéu cao 16n hon +3SD.

+ V6i tré trén 5 tudi: thira can khi c6 Z-score BMI/tudi 16n hon +1SD; béo
phi khi c6 Z-score BMI/tudi 16n hon +2SD.

2.5. Pao duc nghién cau

- Nghién ctru ndy st dung mot phan sb liéu trong dé tai nghién ctru cap Bo
Gi4o duc va Pao tao “Xay dung mé hinh du bao nguy co béo phi & tré mam non
dua trén mot s6 gen di truyén, thoi quen dinh dudng va hoat dong thé luc”.
Nghién ctru da duoc ch?ip thuan bé1 Hoi déng dao duc trong nghién ctru y sinh
hoc ctia Truong Pai hoc Y Ha Noi s 03NCS17/HMU IRB ngay 08 thang 02
nam 2018.
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CHUONG 3

KET QUA NGHIEN CUU

3.1. Thue trang thira cin, béo phi va mot sé yéu t6 lién quan & tré mam non Ha Noi
Bdng 3. 1. Phan bé ty 1¢ thira can béo phi theo thang tuai va gidi ciia doi trong nghién ciru

s tré béo phi (679 tré chiém 4,6% tong s tré). Trong sb cac tré mam non ndy, nhom tudi cang cao thi ty 16 TC, BP cang
cao. Néu tinh & mdi quén huyé¢n, tré & quan Hoan Kiém c6 ty 1€ TC, BP cao nhét, 1an luot chiém 9,6 va 6,2 %; tré & huyén

Pong Anh cé ty 1é TC, BP thap nhat, lan luot 1a 5,2 va 3,0.

7 Hoan Kiém (n,%) Hoang Mai (n,%) Pong Anh (n,%) Chung (n,%) 5(135) | p(2.4.6)
DPic diém Thira cAn | Béo phi | Thira can | Béo phi | Thira cin | Béo phi ) , .
Thira can | Béo phi t f
(1) (2) (3) (4) (5) (6)
24-359 | 39(47) | 253,00 | 16(45) | 4(11) | 39(41) | 11(1,2) | 94(44) | 40(1,9)
Thé1qng 36-47,9| 60(6,1) | 32(3,3) | 43(3,7) | 25(2,1) | 48(3,4) | 18(1,3) | 151(4,2) | 75(2,1) 001 | <005
tudi |48-59,9 | 179(9,4) | 74(39) | 135(6,1) | 83(3.7) | 85(4,3) | 48(2,4) | 399 (6,5) | 205 (3,3)
60-72 | 172 (19,0) | 147 (16,5) | 182 (16,3) | 134 (12) | 104 (12,4) | 78 (9,3) | 458 (16,0) | 359 (12,5)
Gisi Nam |281(11,5) | 205(8,4) | 218 (8,7) | 166 (6,6) | 158 (5,6) | 112 (4,0) | 657 (8,5) | 482 (6,2) 0.28 0.07
Nt | 169(7,8) | 73(34) | 158(6,7) | 80(3,4) | 118 (4,9) | 43(1,8) | 445(6,4) | 196 (2,8)
Téong 450 (9,6) | 278 (6,2) | 376 (7,7) | 246 (5,1) | 276 (5,2) | 155 (3,0) | 1102 (7,5) | 679 (4,6)
"Kiém dinh 3 Tinh chung & ca 3 quan huyén thi tré thira can (1102 tré chiém ty 1& 7,5% tong s tré) nhiéu hon so véi
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3.2. Kiéu gen mét s6 SNP & gen ADRB3, FTO,
MCA4R va phén tich mjt sé yéu t6 nguy co’ ciia moi
truong va kiéu gen anh hwéng dén béo phi & tré
mam non Ha Nji.
Bdng 3. 2. Pdc diém ciia nhom tré béo phi va nhom tré
binh thuong ¢ Ha Néi trong nghién cizu bénh chiing

) Nhém binh Nhém béo
Pic diém thuwong phi p
(n = 708) (n = 354)
24-35,9 40 20
36-47,9 70 35 N
Nhém tudi 48-59,9 248 124 0,687
>60 350 175
Tong 708 354
~i6i tinh Nam 532 266 1
Nir 176 88
?ﬁn nang Natn 178+29 26,2+40 <0,01%*
ko) Nir 17,1+2,8 25,2 + 3,6
;hiéu cao Nam 1070£7,0 | 1108£77 | _ .,
cm) Nir 105,6 +7,7 | 108,2+8,5 ’
Nir -0,2+1,0 2,2+0,8
7-5COre Nam 02+1.2 3,8+0,6 <0,01**
“N/CC Nir 0,01+0,9 3,6+05
7-score BMI Nam 0,08+1,1 3,56+0,9 <0,01**
Nir -0,11+0,9 3,2+0,9

* Kiem dinh Pt Kiém dinh t test
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Céan nang trung binh cta tré nam va tré nit & nhom
binh thudng (nhém chimg) lan luot 1a 17,8 kg va 17,1 kg,
trong khi & nhém béo phi (nhém bénh) 1a 26,2 kg va 25,2
kg, su khac biét c6 y nghia thong ké v&i p<0,01. Chiéu cao
trung binh cua tré nam trong nhém binh thuong 1a 107 cm,
& nhom béo phi 1a 110,8 cm. Chiéu cao tré nit & nhém binh
thuong 1a 105,6 cm va & nhém béo phi 1a 108,2 cm
(p<0,01). Chi s6 Z-score can nang theo chiéu cao véi tré
dudi 5 tudi va Z-score BMI véi tit ca tré nam va nit thudc
nhom béo phi déu 16n hon 13 rét so véi tré thudc nhdm binh
thuong (p<0,01).

e Dic diém kiéu gen va alen ciia SNP rs9939609 gen
FTO, rs12970134 gen MC4R, rs4994 gen ADRB3 ¢
tré em mdam non Ha Nyi trong nghién cuu bénh
chirng.

Bdng 3.3. Ty I¢ kiéu gen va alen SNP rs9939609 gen

FTO, rs12970134 gen MCA4R, rs4994 gen ADRB3 ¢ tré
em mam non Ha Ngi trong nghién cizu bénh chizng

SNP Nhom binh Nhom béo p
thudong phi
Kiéu gen
rs4994 gen CC 14 (2,0) 15 (4,2) <0,01*
ADRB3 CT 139 (19,6) 86 (24,3)
1T 555 (78,4) 253 (71,5)
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Alen

C 167 116 <0,05
T 1249 592
p-HWE 0,15 0,049
Kiéu gen
AA 30 (4,2) 16 (4,5) 0,11*
AT 235 (33,2) 140 (39,6)
rs9939609 TT 443 (62,6) 198 (56,0)
gen FTO Alen
A 295 172 0,17
T 1121 536
p-HWE 1 0,19
Kiéu gen
AA 35 (4,9) 23 (6,5) 0,55*
AG 209 (29,5) 106 (29,9)
112970134 GG 464 (65,6) 225 (63,6)
gen MC4R Alen
A 279 152 0,57
G 1137 556
p-HWE 0,075 0,04
S6 liéu biéu dién & dang n (%) * Kiém dinh

72 ** Kiém dinh t test
O SNP 154994 gen ADRB3, trong ca nhom binh

thuong va béo phi, ty 18 kiéu gen TT 1a 16n nhat, tiép

dén 1a kiéu gen CT va nho nhét 1a kiéu gen CC. C6 su

khac biét vé ty 1¢ kiéu gen & hai nhém d6i tuong nghién

curu
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(p = 0,016), trong d6 nhom binh thuong c6 ty 1& kiéu
gen dong hop TT cao hon so v§i nhém béo phi (78,4%
so v6i 71,5%) con ty 1¢ hai kiéu gen CC va CT 6 nhoém
binh thudng déu thap hon & nhom béo phi (2,0% so vai
4,2% va 19,6% so voi 24,3%, tuong ung). co6 su khac
biét vé tan s6 alen & hai nhom binh thudng va béo phi
(p = 0,036).

O 2 SNP 159939609 gen FTO, rs12970134 gen
MC4R déu khong c6 su khéc biét c6 y nghia thong ké giita
ty 18 kiéu gen va tan sb alen gitra hai nhom binh thudng
va béo phi. Alen c6 tan s6 thap véi SNP rs9939609 la alen
A, v6i SNP 1512970134 14 alen A.

o MGéi lién quan giiva mét so yéu té moi truwong véi béo
phi 0 tré em ciia nhom bénh va nhom chirng
Bing 3.4. Cdc yéu t6 lién quan vé ba me & gia
dinh voi béo phi trong nghién ciru bénh chirng
(phén tich don bién)
Binh

Pic diém thwong
(n,%)

Beo phi OR
(n,%) | (95%CI)




Ca cha me

déu co 413 103 1
BMI < 23| ©83) | (23.1)
BMI ctia | CP2 03¢ | 5351 900
cha me me co (32.8) | (565) 3,5 (2,6-4,7)
* | BMI >23 ! :
Ca 9ha me 51
déuco | 63(89) | 1 |32 (2150)
BMI > 23 !
168 60
Cannang | 10-12 | 939 | (159) 1
cua me
cua me 112 37 | 0,93 (0,58-
tang khi | <101 158y | (105) |  1,49)
mang thal 428 | 257 | 1,49 (1,2
k y &7
(ko) 2121 605) | (725) | 2.35)
) 578 | 299
Kh 1
Stresskhi| o9 | (81,6) | (84,5)
mang thai 6 130 55 0,82 (058-
(18,4) | (155) | 1,16)
478 | 211
Pé thud 1
Hinh thic| 18| (67,5) | (59,6)
dé bemi | 230 | 143 | 1,41(108-
MO | (325) | (40,4) | 1,84)
| 2500- | 558 | 257 .
CS?S?iﬁg 3.500 | (78,8) | (72,6)
ciatré | <2500 | 16(2,33) | 5(1,4) 0,68 (0,25-

1,87)




3.500 - 63 | 1,44 (1,01-
2000 || q78) | 2,08)
>4.000 | 39(55) |298.2)| ° ég’)%'
, 665 | 328
C 1
Puoc b ° 1 @39 | @27
WM Knong | 43(6,0) |26 (7.3) M2 (()g,)m-
Udng A 161 71
thém stra Khong (22,7) (20,1) !
boto6 |, 547 | 283 | 1,17 (0,86-
thang dau (773) | (79.9) | 1,61)
, , 521 | 198
Thang bat | = 6 thang (736) | (55.9) 1
da‘;uarf;bo 6 thang | 187 | 156 | 2.2 (167-
91 264) | (441) | 2,88)
Thing cai 224 thing|83 (11.7) |35 (99) 1
: , 625 | 319 | 1,21(08-
stame | <24thang | g3 | (90,1) | 1,83)

Nhiing tré c¢6 1 trong 2 cha me¢ hodc ca 2 cha mg c6
BMI > 23 thi con cé nguy co béo phi lan luot 1 3,5 va
3,2 1an so v6i nhiing tré c6 ma cha me c6 BMI <23.
Nhing tré c6 me tang can hon 12 kg trong qué trinh mang
thai c6 nguy co béo phi cao hon 1,49 lan so véi tré c6 me

tang can khi mang thai tr 10-12 kg (p=0,002). Nhiing tré
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dé md c6 nguy co béo phi cao hon 1,4 1an so véi nhiing
tré dé thuong (95% CI, p: 1,08-1,84). Can nang so sinh
ctia tré tir 3500 dén 4000 gram cd nguy co béo phi cao
hon 1,44 1an so v&i nhimg tré c6 can ning khi sinh tir
2500 -3500 gram. Nhimng tré bat dau dn bo sung tir trudc
thang thir 6 c6 nguy co béo phi cao gap 2,2 lan so voi

nhing tré an bo sung sau 6 thang (p<0,01).

o Anh hwéng tong hop ciia yéu té gen va moi truwong
dén béo phi ciia tré mam non Ha Npi

Bdng 3.5. Anh huéng téng hep cria yéu té gen va moi
truong dén beo phi ¢ tré mam non Ha Ngi trong nghién
ciit bénh chuing khi phan tich da bién

Yéu t6 nguy co B+ SE p*

an nang me ting khi mang thai

10-12 kg 0

<10 kg 0,14 + 0,27 0,60
>12 kg 0,61+0,19 <0,01
hing bat diu in bo sung

> 6 thang 0

<6 thang 0,76 + 0,16 <0,01
dc diém hau dn

Binh thuong 0

Hau an 1,52 +£0,18 <0,01

Lwoi an (-2,10 £ 0,62) <0,01




oc do an

Binh thuwong(20-40 phat) 0

Nhanh (>40 phut) 0,45 +0,20 0,02
Chdam (<20 phuit) (-0,45 £ 0,37) 0,22
ong sira, in nhe trwée khi ngi dém

Khéng 0

Co 0,48 + 0,17 <0,01
hich an rau, hoa qua

Khdng 0

Co (-0,28 £ 0,16) 0,04
hoi gian van dong thé duc/ngay

60-120 phut 0

>120 phut (-0,39 £ 0,21) <0,05
4994 gen ADRB3 ddng troi

1T 0

CT 0,16 £ 0,15 0,36
CC 1,00 £ 0,43 0,02
9939609 gen FTO troi

1T 0

AT+AA 0,30 + 0,15 <0,05
Hang sé -1,59 +0.71 <0,05

“ nhdn dwoc tir phan tich héi quy logistic da bién

Khi phén tich tong hop cac yéu td gen va moi truong

thi co6 rat nhiéu yéu to6 anh huéng dén béo phi nhu can

nang cua me tang hon 12 kg, dn bo sung trudce 6 thang,

hau an, toc d§ an nhanh, udng sira hodc an nhe trudc khi
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ngt dém, rs4994 gen ADRB3 ddng trdi, rs9939609 gen
FTO troi.

e M0 hinh du dodn téi wu khd niing bj béo phi cia
tré mam non Ha Ngi trong nghién cizu bénh
charng

3.3.3.1. M hinh t6i wu khi sir dung phwong phdp BMA

(Bayesian Model Averaging)

Tubdi :

Thon diém an dam
An nhe trede ngu
ADRB3 déng troi
Hinh thitc sinh

, y i |
FTO trdi 3
T — — g ]!

Hoat dong thé lye
Thich rau, hoa qua -
M ting cin tha kv— BN § .
Téc d6 an
L L
1 2 3 4 56 7 9 11 14

|

Hinh 3.1. Nhizng mé hinh du dodn khd nang béo phi 6 tré
mam non Ha Ngi khi siz dung phwong phdp BMA

M6 hinh 1 bao gom 4 yéu té: thoi diém an dim,
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udng sita hodc an nhe trude khi di ngu, dic diém hau an,
can nang cua me tang khi mang thai. M6 hinh 5, ngoai 4
yéu t6 gidng md hinh 1 con thém 2 yéu t rs4994 gen
ADRB3 dong troi va rs9939609 gen FTO troi.
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CHUONG 4

BAN LUAN
4.1. Panh gia thuc trang TC, BP va cac yéu td lién
quan ¢ tré em mam non Ha Nbi.

Céc chi s6 nhan tric ¢ tré em nhu can ning, chiéu
cao, BMI, ty 1€ mo co thé thay do6i theo tudi va gidi. Trong
nghién ctru nay co ca tré dudi 60 thang tudi va trén 60
thang tudi nén nghién ctiru ndy ap dung phuong phap xac
dinh tinh trang dinh dudng cua tré theo tiéu chuan cia
WHO 2006 va WHO 2007 14 dya trén 2 chi so: Z-score
can nang/ chiéu cao vai tré dudi 60 thang tudi va Z-score
BMI vé6i tré trén 60 thang tudi.

Két qua trong dé tai luan an nay cho thay, tré mam
non & cd 3 quan huyén cé tinh trang dinh dudng binh
thuong & mirc xap xi 89%. Quan Hoan Kiém co ty 1¢ tré
thira can béo phi cao nhit (15,8%) trong 3 quan huyén va
huyén Pong Anh c6 ty 1& thira cdn béo phi thap nhat
(8,2%). Diéu nay co thé dugc giai thich do quan Hoan
Kiém 1a quan trung tdm cua thanh phé Ha Noi véi diéu

kién kinh t€ phat trién nén tré c6 duoc diéu kién cham séc
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dinh dudng t6t hon tré cac quan huyén khac. Bén canh
d6, & Hoan Kiém lai c6 dién tich nho, dan sb dong, cac
16p hoc cho tré mam non rat nhd, chat choi, cac khu vue
dé tré 6 thé vui choi, tham gia cac hoat dong thé chat lai
it hon han so véi quan Hoang Mai va quan Pong Anh. Do
d6, chinh yéu t6 vé kinh té xa hoi phat trién tot va han ché
vé khong gian cho hoat dong thé luc nay c6 thé 1a yéu t6
nguy co lam ting ty 18 thira can béo phi ¢ Hoan Kiém so
vo1 hai quan huyén con lai.

Bén canh ty 1é thira can béo phi ¢ tré mam non chiém
ty 18 cao thi Ha Noi van chiu ganh ning kép vé dinh
dudng khi ty 16 SDD van con khoang 3,3% va dic biét ty
16 TC, BP ¢ tré dudi 60 thang tudi trong nghién ctru nay
chiém 7,7% trong khi ty 18 ndy & tré trén 60 thang tudi la
12,2%. So sanh véi két qua qua diéu tra trén toan qudc
nam 2017 cua Vién Dinh dudng Qudc gia, thi Ha Noi nim
2018 c6 ty 1& tré mam non SDD da giam dang ké (chi con
3,3% so voi ty 1€ 13,4% nam 2017 trén ca nudc), con ty
1€ thtra can béo thi cao hon ro rét (12,16% so voi 7,6%

cua toan quoc®®. Tuy nhién, so sanh véi két qua diéu tra
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ctia cac nghién ctru khac thi cho thay ty 1é tré SDD nghién
ctru nay thap hon x3 Nam Hoéng huyén Péng Anh, Ha
Noi nam 2019 (4,2%) va thap hon tré néng thon Thanh
Hoa (14,8%), Phu Tho (17,1%). Ngugc lai ty 1€ tré TC,
BP lai thap hon so véi ndi thanh Ha Noi (11,7%) va cao
hon dang ké so véi tré nong thon Thanh Hod, Phu Tho
(0,9%-3,3%).
4.2. Pic diém Kiéu gen va alen ciia SNP rs9939609
gen FTO, rs12970134 gen MCA4R, rs4994 gen
ADRBS3 ciia tré em mam non Ha Ngi trong nghién
ctru bénh chirng.

Nghién ctru trén tong hop trén ca 1062 tré (354 tré
béo phi va 708 tré binh thudng) véi 3 SNP bao gdm rs
4994 cta gen ADRB3, rs9939609 ctua gen FTO va rs
12970134 ctia gen MCA4R déu khong cho thiy su khac biét
¢ ¥ nghia thong ké lién quan dén dic diém nhan tric ¢
ca nhom bénh va nhém ching. Chi c¢6 didc diém can ning
va Z-score can ning/tudi & SNP rs4994 ¢ gen ADRB3 ¢6
su khac biét ¢ y nghia thong ké véi p<0,05. Tré mang

gen CC & gen ADRB3 ¢6 xu huéng c6 murc can nang cao
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nhat va diém Z-score can ning theo tudi 1 cao nhat.

o Moi lién quan ciia 3 SNP trén 3 gen nghién ciru va
béo phi ¢ tré em mam non Ha Nji trong nghién ciru
bénh churng

» Gen ADRB3: Gen ADRB3 (B-3 adrenergic
receptor), biéu hién chu yéu & mé m&, tham gia vao diéu
hoa qua trinh phan giai lipid, sinh nhiét, van chuyén axit
béo tir do va duoc coi 1a mét trong nhitng yéu té chia khoa
ctia hé thong can bang niang luong & nguoi. Trong nghién
ctru ndy ¢ 3 mo hinh di truyén troi, déng tro1 va lan cho
thay SNP rs 4994 trén gen ADRB3 ¢6 anh hudng dén béo
phi. C6 su khac biét vé can nang va Z-score can néng/tuéi
& 3 nhom kiéu gen ctia SNP rs 4994 trén gen ADRB3 gitta
nhom binh thuong va nhdm béo phi (p<0,05).

» Gen FTO: gen FTO da duoc bao cao lién quan
dén can nang so sinh, BMI va béo phi ¢ tré em. Nghién
ctru nay cho thay anh hudéng cua SNP rs9939609 & ca 3
mé hinh di truyén troi, ddng troi va siéu troi véi nguy co
béo phi hon 1,3 1an va p<0,05 & ca 3 md hinh di truyén.

> Gen MC4R: gen MC4R nim trén NST s6 18, tai
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vi tri 1822, c6 kich thudc 1438 kb va chi gdm 1 exon
duy nhat. Protein MC4R déng vai trd quan trong trong
viéc diéu tiét can bang ning luong vi 1a thu thé cua
neuropeptide gdy chan an aMSH ¢ ving dudi doi.
Nghién ctru nay khdng phét hién thay anh huong cia SNP
rs12970134 dén béo phi ¢ tré em tiéu hoc Ha Noi trong
tat ca md hinh di truyén gia dinh.
4.3.3. M6 hinh duw dodn t6i wu khd ning bi béo phi cia
tré mam non Ha Ngi trong nghién cizu bénh ching

Pé xay dung duoc mé hinh du doan can phai phan
tich anh hudéng dong thoi tat ca cac yéu té nguy co da
dugc trinh bay lién quan dén dinh dudng, hoat dong thé
luc va gen & nhom bénh va nhom ching caa nghién ciru
nay, phuong phép Stepwise di duoc sir dung dé xac dinh
Xac xuat ma mdi yéu té nguy co dugc dua vao cac mod
hinh du doan béo phi & tré mam non Ha Noi. Di vai anh
huong cua cac SNP nghién ctu, mé hinh di truyén cho
mdi SNP duoc lya chon dua vao chi sé BIC (Bayesian
Information Criterion) thap nhét, r2 16n nhat.

D061 tuong nghién ctru cua dé tai luan an 1a tré & ltra
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tu6i mam non, day 1 Itra tudi ma tré bat dau chuyén qua
mot giai doan mdi rit quan trong cho viéc phat trién thé
chat va tinh than. Do d6 céc yéu to cham séc cua gia dinh
nhu cho udng sita hodc an nhe trudce khi di ng s& 1lam
tang nguy co béo phi, can nang me tang khi mang thai, an
b6 sung sdm. Mit khéc, ¢ lra tudi ndy tré chua cd y thirc
cao trong viéc diéu chinh an udng sao cho khoa hoc hay
sao cho phu hgp véi ngoai hinh cua tré nén tré thuong an
ubng theo nhu cau va tinh cach ciia ban than. Chinh vi ly
do ndy ma dic diém “hau an hay luoi an” quyét dinh 16n
dén luong thirc an an vao hang ngdy cia tré va 1a dic diém
6 X4c Xuat cao.

Pé lya chon nhitng md hinh du doan c6 kha ning
tng dung trong thuc té nghién cau nay lva chon 3 tiéu
chi: hiéu qua, c6 y nghia thyc tién, it yéu té anh huong
nhit. Do d6, dua trén cac md hinh dy doan trén thé gioi
va Viét Nam nghién cau nay sé xay dung 2 cong thire dé
du doan kha ning béo phi cua tré mam non Ha Noi dua
trén 4 yéu té méi truong va gen FTO, gen ADRB3 cua

nghién cau nay.
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e (CoOng thwrc 1: Cong thirc dw doan béo phi é cong
dong (Khong can phan tich gen)

Cong thac 1:

P =eY/(1+eY)
Trong do:
- P la kha nang bi béo phi cuia tré;
- ¢ 1a co s cua logarit ty nhién, c6 gia tri xap xi
2,718;
- Y = Pbic diém hau an T Pcan nang me ting >12kg khi mang thai T B

an dam tru6e 6 thang diu  + BUéng stta_an nhe trude khi nga dém  ~

2.08.

e CoOng thwirc 2: Cong thirc dw doan béo phi ¢ cac

phong nghién ciru (Can phan tich gen)

Cong thic 2:

P =eY/(1+eY)
Trong do:
- P la kha nang bi béo phi cua tré;
- e la co s6 cua logarit tu nhién, co6 gia tri xap xi
2,718;

- Y = Prs4994 gen ADRB3 déng troi 1a CT T Pbic diém hau an T Pcan

hang me tang >12kg khi mang thai T PTéc do an nhanh + Prso939609
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gen FTO troi la AT/AA + BBé sung in dam trude 6 thang diu + Buéng

stra_an nhe truge khi nga dém = 2;35

Mot sé diém manh trong nghién ctu nay la: Tha
nhat, day 1a nghién ctru dau tién & Viét Nam phan tich anh
huong cuaa rs4994 gen ADRB3, rs9909609 gen FTO,
rs12970134 gen MC4R dén béo phi ¢ tré mam non. Thir
hai nghién ctru ¢ ¢& mau 16n (14.720) cung cap birc tranh
toan canh, danh tin cay vé thuc trang dinh dudng cua tré
mam non Ha Noi. Thir ba, nghién ctru ndy di phan tich
tong hop duoc anh hudng ctia mot sd yéu té gen, dinh
dudng va hoat dong thé luc dén béo phi ¢ tré tiéu hoc Ha
Noi, di xac dinh dugc vai trd quan trong cia cac yéu to
nguy co trong vi¢c xay dung mo hinh duy doan béo phi
cua tré va da xay dung dugc mo hinh dy doan tdi wu doi
v6i béo phi ¢ tré mam non Ha Noi.

Tuy nhién, han ché cta nghién ctru 1a chwa xac dinh
duoc khau phr:?m an va murc do hoat dong thé luc cua tré,
moi chi phan tich duoc 3 SNP thudc 3 gen ¢ tré em mam

non Ha No§i. Chinh vi vay, trong tuong lai can mé rong
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nghién cuu trén nhiéu do6i tuong & cac do tudi, khu vuc
dia 1y khac nhau va phan tich nhiéu SNP trén nhiéu gen
hon ciing nhu phén tich 4nh huéng ciia khau phan va hoat
dong thé luc dén béo phi. Bén canh truc tiép can do nhan
trac va ldy mau té bao niém mac ma & ting tré, nghién
ctru con thu thap s liéu qua phiéu cau hoi ty dién gti dén
phu huynh va c6 gido. Mic du di diéu tra thir bd cau hoi,
d3 tap huan ki cang bd cau hoi cho cac ¢d gido va phu
huynh ciing nhu gui lai s6 dién thoai cia cac nghién ciu
vién cho cac ¢6 gido va phu huynh nhung nghién ctu
cling c6 thé nhiing sai so, ty 18 thu lai phiéu thap hon c&

mau du kién.
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KET LUAN S

1. Thuec trang thira cdin, béo phi va mgt so yéu to lién

quan ¢ tré mam non Ha Ni

> Ty 16 thira can, béo phi tinh theo Z-score BMI & tit ca
14.720 tré mam non Ha Noi (gdm ca tré dudi va trén 60
thang tuoi) 1a 12,16%. Ty 18 thira can, béo phi tinh theo
Z-score can nang/chiéu cao ¢ 11.855 tré dudi 60 thang
tudi & Ha Noi 1a 7,67%. Ty 1¢ thira can, béo phi giam
dan theo cac quan Hoan Kiém, Hoang Mai va Pong
Anh. Ty 1¢ thira cn ¢ quan Hoan Kiém, Hoang Mai,
Pong Anh 1an lugt 14 9,6 %; 7,7% va 5,2%; ty 1 béo
phi 1an luot 14 6,2%; 5,1% va 3,0%.

> Mot sb yéu t6 lién quan dén béo phi & tré mam non Ha
Noi gom: hau an, an theo ¥ thich, an nhanh, ubng sira
hodc an nhe truéce khi di ngt, an nhiéu, va cac loai d6
an ngot, thirc an béo, BMI cha me¢ >23, stress khi mang
thai, an b sung trudc 6 thang, cai stta me¢ trudc 24
thang, xem ti vi trén 120 phut/ngay, thoi gian thé duc
dudi 60 phut/ngay.

2. Kiéu gen mét sé6 SNP ¢ gen ADRB3, FTO, MC4R va

phén tich méi twong quan giita yéu té méi truwong va

kiéu gen anh hwong dén béo phi ¢ tré mam non Ha Nji
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(nghién ciru bénh chirng voi 1062 tré)

» Trong 3 da hinh gen nghién ctru, da hinh rs4994 gen
ADRB3 va SNP rs9939609 gen FTO lién quan dén béo
phi & tré mam non Ha Noi.

> Cac yéu t lién quan 1am ting nguy co béo phi & tré
mam non Ha Noi trong nghién ctru bénh ching gom:
h&u an, thich dn d6 béo, tré ludi van dong, BMI cua cha
me >23, can ndng cia me khi mang thai >12kg, dé mo,
can ning cta tré so sinh tir 3,5-4kg, an bd sung trudc 6
thang.

» Xay dung dugc 2 cong thuc dy doan béo phi cho tré
mam non bao gdm 1 cong thic ap dung & cong dong
(khong can phan tich gen) va 1 cong thirc ap dung trong
phong thi nghiém (c6 can phan tich gen).
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KHUYEN NGHI

> Can khuyén cao cho cong ddng cac hanh vi cd thé
dan dén thira can béo phi ¢ tré nhu: me bi stress khi mang
thai, me tang can hon 12 kg khi mang thai, cho tré an b6
sung som trudce 6 thang, khéng cho tré bu stra me hoan
toan 6 thang dau, an nhanh (duéi 20 phut), dn nhiéu d6
béo, an nhiéu d6 ngot, han ché thoi gian xem tivi
(du6i120 phit mdi ngay), ting cuong thoi gian vui choi,

tham gia c4c hoat dong tap thé cho tré mam non.

> Tiép tuc thuc hién nghién ctu trén nhiéu gen,
nhiéu SNP khac nham xay dung duoc mé hinh dyu doan
béo phi sém dua trén phéan tich gen ngay & giai doan sém
(so sinh, mau gido) dé dua ra ché d6 dinh dudng, hoat
dong thé luc phd hop nhat véi mdi tré ngay tir giai doan
tudi nho.

> Tiép tuc nghién ctu md rong dé xac dinh vai tro
cuia cac yéu tb moi truong, di truyén dén béo phi & cac do

tudi, nhiéu khu vuc song khac nhau caa nguoi Viét Nam,
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» Str dung 2 cong thirc du doan kha nang béo phi &
tré mam non & cac truong hoc, gia dinh, chuong trinh tu
van dinh dudng, co sé'y té (céng thirc 1) va cac co sé €6
kha ning phan tich gen (cong thic 2) dé xac dinh nguy
co bi béo phi cua tung tré, tir 46 dua ra 161 khuyén vé dinh
dudng ciing nhu hoat dong thé luc phii hop véi tung tré ¢

giai doan sém khi tré dang hoc mam non.
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INTRODUCTION

Overweight-obesity is considered a new "pandemic" of the twenty-first
century because of the rapid increase and serious consequences on the health
and the burden of disease that it causes. Consequences of overweight and
obesity in children, especially children under 5 years old, need special
attention because it is a long-term threat to the health of adulthood.

According to the World Health Organization (WHO) in 2016, the world
has more than 1.9 billion people over 18 years old who are overweight, of
which 650 million are obese. Not only in high-income countries but also in
low-income and middle-income countries, the rate of overweight and obesity
also increases, especially in urban areas. In Vietnam, the overweight-obesity
rate among children under 5 years old tends to increase, especially in big
cities such as Hanoi and Ho Chi Minh City, where the prevalence of child
overweight and obesity the highest in the country.

Overweight-obesity is a multifactorial disease, not only due to lack of
science diet (imbalance with body needs) but also related factors (genetic
inheritance, decreased physical activity, stress, environmental pollution
and social problems) as well as the interactions between genes and the
environment.

With the aim of conducting a research on preschool children
methodically, with a large enough sample size, representing Hanoi and
contributing to provide an updated picture of the current overweight-
obesity status and partially answering questions about genetic factors,
nutritional habits, how physical activity affects overweight and obesity
in preschool children in Hanoi, the thesis "'Study on overweight, obesity
status and some factors of genetic, nutritional habits, physical activity
among preschool children™ is implemented with the following 2
objectives:

1. To assess overweight, obesity status and some related factors in
preschool children in Hanoi in 2019.

2. To determine genotypes of some single nucleotide polymorphisms in
the ADRB3, FTO, MCA4R genes, to analyze the relationship between
environmental factors and genotypes with obesity in preschool
children in Hanoi in 2019.



25
CHAPTER 1: LITERATURE REVIEW

1.2. Epidemiology of overweight-obesity in the world and Vietnam
Obesity is considered to be one of the most serious public health
challenges in the twenty-first century, with the number of obese
people in 2014 more than twice as high as in 1980. Overweight-
obesity is the fifth risk factor of deaths with nearly 2.8 million
adults dying each year. Overweight-obesity is not only a public
health issue in developed countries but also in developing countries
the number of obese people is increasing rapidly, especially in
urban areas. It is worrying that the global rise in childhood obesity
Is at an alarming rate. It is estimated that by 2030, nearly one third
of the world's population will be affected by overweight-obesity.
According to the World Health Organization, worldwide obesity
rates nearly tripled between 1975 and 2016. In 2016, an estimated
41 million children under 5 were overweight or obese. Overweight-
obesity used to be considered a problem for high-income countries,
but this situation is increasing in both low-income and middle-
income countries, especially in urban areas.
1.2.1. Epidemiology of overweight-obesity in Vietnam
In Vietnam, the percentage of overweight-obesity in children
doubled from 3.3% to 6.6% in the period 2000-2005 and 6.6% to 12%
between 2005 and 2010 and nearly doubled from 12% to 17.5% in the
period 2010-2015. Within 15 years, the child overweight rate
increased more than 4 times from 3.3% (2000) to 17.5% (2015). In
our country, the rate of overweight-obesity in primary school students
tends to increase, especially in big cities like Hanoi and Ho Chi Minh
City.
1.3. Methods of assessing overweight-obesity status in children
Overweight-obesity assessments are usually based on the
following main methods: assessment based on anthropometric
indicators; assessed by clinical and biochemical indicators; and diet

1.4. Consequnces of overweight and obesity in childrenHau
qua cia TC, BP 6 tré em



26

1.4.1. Overweight and obesity increases the risk of diseases and
deaths

- Obesity increases the risk of cardiovascular disease

- Obesity increases the risk of endocrine diseases and
metabolic syndrome

- Obesity increases the risk of osteoarthritis

- Obesity increases the risk of digestive diseases

- Obesity and cancer

- Child obesity increases the risk of obesity in adulthood

- Obesity affects socioeconomics

- Obesity affects psychology, ability to work and study
1.5. Risks of overweight and obesity in children

— e

| Input energy | l Output energy Ij
| Lipid |—> | Physical activity
S r~
| Protein l—> | Basic metabolism l
\ /
I Weight gain | Weight balance | Weight loss
t 1

| Fat storage |

Figure 1. Cause model and pathogenesis of obesity
o Relationship between nutrition and obesity in children
- Diet and eating habits in overweight -obesity children,
favorite foods (snacks, soft drinks, sweets), food preparation,
meal times, speed of meal
o Relationship between physical activity and obesity in
children
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- Time of physical activity, time of television watching, games,
time of night sleep.

e Some other relevance factors of obesity in children

- Age of overweight-obesity, socio-economic conditions, birth
weight, stunting

¢ Relationship between gene factors and obesity

GWAS studies and meta-analysis have found that many SNPs
affect obesity traits and repeat outcomes in many communities in
Europe, Asia, and Africa. Fall and Ingelsson recorded SNPs on the
genes involved in obesity and obesity traits published from the
GWAS study.

According to Zhao and Grant statistics, by 2011, there were 20
genes reported related to obesity in such children: ADCY5, ADRB3,
BDNF, CCNL1, ETV5, FAIM2, FTO, GNPDA2, KCNJ11,
KCTD15, MC4R, MSRA, MTCH2, NEGR1, PFKP, PTER,
SDCCAGS8, SEC16B, SH2B1, TFAP2B, TMEM18... This study
selected 3 genes, FTO, MC4R, and ADRB3 for the first time to
perform an analysis of obesity association in preschool children in
Hanoi because the strong association of these genes with obesity
has been reported. Report from the study of GWAS in children in
the world as well as the understanding of the physiological function
of these genes.
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CHAPTER 2: METHODOLOGY

2.1. Location and duration of the study

* Location: The study was conducted at 36 public preschools
representing three typical regions of Hanoi including: Inner urban:
Hoan Kiem district (18 schools); Semi-urban: Hoang Mai district
(9 schools); Rural: Dong Anh district (9 schools).

* Time: From January, 2018 to June, 2020
2.2. Study subjects

- (1) Preschool children, (2) care-givers of preschool children at
home, (3) teachers.

2.3. Methodology
2.3.1. Study design: 2 stages

- Stagel: Cross-sectional study

- Stage 2: Case control study
2.3.2. Sample size:

* Stage 1: Apply formula to estimate a rate for a population:

Apply a formula: ., p@-p)
N=Z p—"—7
(pe)

In which:

n: minimum sample size

p: overweight-obesity is 0,13 (calculated from a pilot study on
100 Hoan Kiem preschool children, 100 Hoang Mai preschool
children and 100 preschool children in Dong Anh district);

a @ is a level of statistical significance (o =0.05 with 95%
confidence interval.

€. Relative error, which is the desired rate of deviation between
the rate obtained from the sample and the population, £=0,042;

Z: is the value from the standard distribution, Z%1-o2) = 1,96 with
a =0,05.

Substituting the values for the minimum sample size of n =
14,574, adding 5% does not meet the 15,300 primary school
children.

In fact, 16,550 children have been investigated, after excluding
the absent children from the time of weighing and taking samples
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of cheek mucosa cells; Parents of children, preschool teachers did
not answer self-filled questionnaires or incomplete forms. After
cleaning data, the study collected 14,720 qualified samples for
analysis. In which, there are 14,720 preschool children (4615
children of Hoan Kiem, 4871 children in Hoang Mai and 5234
children in Dong Anh), 14,720 child care providers and 930
teachers raising children in 465 classes (2 teachers in each class).
* Stage 2:

- The sample size in the genetic-environmental
interaction model was calculated using Quanto software
for control studies (http://quanto.software.informer.com)
and based on estimated parameters from studies.
Previous studies in Vietnam and other Asian peoples, in
particular:

— The rate of obesity in children 1-5 years old: 4.5%

— Number of SNP to be surveyed: 3

— Type I error (a): 0.01 with the adjusted 2-sided test
hypothesis; sample force is 0.85.

- The rate of alleles of interest (minor alleles) is 0.15-
0.3 with the conjugate genetic pattern.

- The rate of objects with interactive environmental
factors: 0.2-0.3.

- Main effect of genetics: 1,25; main effect of
environment: 1,25; Effects of gene-environment
interaction: 3.0-6.0.

- The rate of disease: control is 1: 2, the sample size
calculated to round is 320 obese children and 640 normal
children. The final results gathered were 354 obese
children and 708 normal children.

2.3.3. Sampling method: Multi-stage sampling
e  Stage 1: Sampling for Cross sectional study
* Screening investigation, selecting subjects for next case-
control study.
- To take consent to conduct research from the Education Office of
the 3 districts. Based on the actual conditions and to ensure the
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minimum sample size as calculated, the study deliberately selected 36
public preschools in Hanoi (18 schools in Hoan Kiem, 9 schools under
Hoang Mai and 9 schools belonging to Dong Anh). From the selected
schools, take the total number of preschool children from each school.

- The research team sent inform consent forms to participate in the
study to parents and preschool teachers, conducted anthropometric
measurements for each preschool child at 36 schools. Then send the
self-filling form to preschool teachers and preschool parents.

- After 3 weeks of questionnaires sending, the research group to 36
preschools to collect self-filling forms from parents and preschool
teachers to check, clean and enter data.

e Stage 2: Sampling for case control study

* After the first stage, the study classified the nutritional status
according to WHO 2006 and 2007 standards, as follows:

- Obese children: selecting obese children according to WHO
2006 standards for children under 5 years old and WHO 2007 for
children over 5 years old:

+ For children under 5 years old (<60 months old) is selected as
obese when present Z-score of weight / height> + 3SD.

+ For children over 5 years old (>60 months old) is selected as
obese when present Z-score BMI / older age> + 2SD.

- Normal children:

+ For children under 5 years old: According to WHO 2006,
children have normal nutritional status when the Z-score of weight
/ height is between -2SD to + 2SD, but to exclude children who are
near malnourished and undernourished. Near overweight, the study
only selected normal children for this study when the weight /
height Z-score ranged from -1SD to + 1SD.

+ For children over 5 years old: According to WHO 2007,
children have normal nutritional status when the Z-score BMI
ranges from -2SD to + 1SD, but to exclude children who are near
malnourished or near excess For weight, the study selected normal
children for this study when the BMI Z-score ranged from -1SD to
Mean.

* Research selected 12454 belonging to the group of
normal nutritional status (now referred to as normal) and 679
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obesity are the subject of case-control studies and are selected for
DNA analysis. Next, the study selected the disease group and the
control group according to the obesity 1: 2 normal pairing ratio
(same age, same sex, same class) to take samples of cheek lining
cells for DNA analysis. After subtracting the obese children who
missed school or could not get the cheek mucosal cell samples and
based on actual conditions, the final study selected 354 obese
children and 708 normal children for DNA sample analysis from
cheek mucosa cells later.

Stage 1: Cross
sectional
study

12.939 normal

Based on WHO
standards 2006 and 2007
Sending inform consent form to
12454 normal parents for permission collect 679 obesity
cheek mucosa cells
Stage 2:
Case control e T T sobiccts oo b
study characteristics, birth weight, iti; 1 ch istics. physical
y and cheek 1 cell les for good DNA quality

| : | +
708 normal

Research on the relationship between some genetic traits, nutrition
and physical activity with obesity

Diagram 2.1. Steps of the study
2.3.4. Technique and tools of the research
2.3.4.1. Method of measuring standing height
Height is measured with a wooden ruler measuring height
(0.1cm accuracy).
2.3.4.2. Method of measuring weight.
Weight is measured by Tanita electronic balance with 0.1 kg
accuracy, the result is in kg and recorded with an odd number.
2.3.4.3. Method of collect cheek mucosa cells
* Labeling for test tubes
- Write the student code according to the code
in the data file, children’s class
*  Sampling
- Before taking the sample, must check with
the eye to preliminary assess whether the child is
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normal or obese is the same as the list of carry-on
samples? Check the children's name again to see if it
matches the name on the bring-along list?
- Sampling according to the list of 1 obesity:
2 normal (control), in case the control group is absent
from school, compensate with the backup listed in the
list (number 1 is obesity, number 2 controls - normal;
number 3 prophylaxis)
- Let children rinse their mouth with clean
water 10 minutes before sampling
- Use 1 cotton swab to take samples for 2 parts
which inside the mouth, each cheek wipes 30-50 times.
- Then put the sampled cotton swab into test
tubes, store in a cold container to store the sample and
bring immediately to Labo Center of Hanoi Medical
University for DNA extraction.
2.3.4.6. Method to extract DNA from cheek mucosa cells
- Develop protocol to extract DNA from
cheek mucosa cells and perform at Labo Center of
Hanoi Medical University to extract DNA.
2.3.4.7. Method to determine genotype of Single Nucleotide
Polymorphism
- This doctoral thesis apply method Allele Specific - Polymerase
Chain Reaction (AS-PCR) to determine SNP rs1297034 of MC4R
gene and Method of Restriction fragment length polymorphism —
PCR to determine SNP rs9939609 of FTO gene and rs4994 of
ADRB3 gene.
2.3.5. Study materials
2.3.5.1. Study equipments: at the Centre Laboratory of
Preventive medicine and Public health Institute- Hanoi Medical
University.

2.3.5.2. Chemicals
Some chemicals used in the topic include:
- Chemicals for DNA extraction: Winzard ® Genomic DNA
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Purification Kit (Promega Corporation, USA).

- Chemicals used to PCR: deionized water (Fermentas, USA),
DreamTaq Green PCR Master Mix (2X) (Fermentas, USA), primer
(Fermentas, USA).

- Chemicals for incubation of restriction enzymes: deionized
water, restriction enzyme and corresponding buffer solution
(Fermentas, USA).

- Chemicals for electrophoresis: agarose, buffer TBE
(Fermentas, USA), redsafe (Intron, Korea), marker ®X174 DNA /
Haelll (Promega, USA), distilled water.

2.4. Methods and assessment criteria for overweight-
obesity by anthropometric indicators

Evaluation method of overweight-obesity by anthropometric
indicators:

Based on WHO standards in 2006 with Z-score of weight /
height for children under 5 years old and WHO standards in 2007
with Z-score BMI / age for children over 5 years, specifically:

+ For children under 5 years old: overweight when having Z-
score weight / height > + 2SD; obesity with weight / height Z-score
>+ 3SD.

+ For children over 5 years old: overweight when having Z-
score BMl/age > + 1SD; obesity with a BMI / age >+ 2SD.

2.5. Ethical considerations.

- This study uses a part of data in the research project at the
Ministry of Education and Training level “Building a predictive
model of obesity risk in preschool children based on some genetic
genes, nutritional habits and physical activity ”. The study was
approved by the Ethical Council in Biomedical Research of Hanoi
Medical University No. 03NCS17 / HMU IRB dated February 8,
2018.
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CHAPTER 3: RESULTS
3.1. Status of overweight-obesity and some relevance factors
of preschool children in Hanoi
Table 3. 5. Distribution of overweight-obesity by age and sex of

subjects
Hoan Kiem | Hoang Mai | Dong Anh
chaitoris %) | (%) | (%) [T pa fpe
ti Over | Obe | Over | Obe | Over | Obe| Over 3,5) | 4,6)
ics . . . . . . . Obe
weigh | sity | weigh | sity | weigh | sity | weigh sity ¥ ¥
t) 1@ t@B) 1@ | t®) |6 t
24-| 39 (250 16 (14 L] 39 (112 94 (‘109
39| (47) || 45) |57 @ |57 @ |5
re| ) &0 @3] & laa| & las| B |
of |71 ) : ) ' ) ' ) |<0.0/<0.0
| 48| 178 | a| 135 | g% | 85 | 35| 3o |ER L) °
509 9.4) | 7| 61) | ' 43) [57] 65) |
60- | 172 (11467 182 | 134 | 104 (283 458 ?1529
72| (19.0)| 5| (16.3) | (12) | (124) | )7 | (16.0) | ‘g’
Mal| 281 (2803 218 (16?2 158 (1413 657 ?gg
e |a1y) |5 @n |57 6 |57] @5 |5
SeX I Fe 73 80 43 106 | 028|027
mat| 169 | 54| 158 | 3| 18 | | 445 | g
o | 08 |5 6en |57 @ |57 64|
| 0 |5 e (28] 152 [
©8) |57 00 |57 62 |57 @9 |
T2 test

Generally, in all 3 districts, children were overweight (1102
children accounted for 7.5% of the total number of children) more
than the number of obese children (679 children accounted for
4.6% of the total number of children). Among these preschool
children, the higher the age group, the higher the percentage of
overweight-obesity. If calculating in each district, children in Hoan
Kiem district had the highest percentage of Overweight-obesity,
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accounting for 9.6 and 6.2%, respectively; Children in Dong Anh
district had the lowest Overweight-obesity rates, at 5.2 and 3.0,
respectively.
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3.2. Genotypes of some SNPs of ADRB3, FTO, MC4R genes and analyzing some
environmental risk factors and genotypes affecting obesity in preschool children in

Hanoi.

Table 3. 6. Charisteristics of preschool children in normal and obesity group in case-control study

Charisteristics No(rrrln j;%g(;up Ob(ensgy3%2(;up p
24-35.9 40 20
36-47.9 70 35 0.68*
Age group 48-59.9 2438 124 '
>60 350 175
Total 708 354
Sex Male 532 266 1
Female 176 88
Weight (kg) Male 17.8+2.9 26.2 £4.0 <0 01**
Female 171+£28 252+ 3.6 '
Height (cm) Male 107.0+7.0 110.8 + 7.7 <0 01**
Female 105.6 +7.7 108.2 £+ 85
Male -02+10 2.2+0.8
Z-score CN/CC Female 02+1.2 3.8+0.6 <0.01**
Male 0.01+£0.9 3.6+05
Z-score BMI Female 0.08+1.1 35+09 <0.01**
Male -0,11+0,9 3,2+0,9

* test; ** t test
The mean weight for boys and girls in the normal group (control group) was 17.8 kg and 17.1
kg, respectively, while in the obese group (disease group) it was 26.2 kg and 25.2 kg. kg, the
difference was statistically significant with p <0.01. The average height of boys in the normal
group is 107 cm, in the obese group it is 110.8 cm. The height of children in the normal group was
105.6 cm and in the obese group was 108.2 cm (p <0.01). Weight-for-height Z-score for children
under 5 years of age and Z-score BMI for all boys and girls in the obese group were significantly
larger than those in the normal group (p <0.01). .
e Charisteristics of genotypes and alleles of SNP FTO rs9939609, MC4R rs12970134,
ADRB3rs4994 in case-control study.
Table 3.7. Rate of genotypes and allele SNP FTO rs9939609, MC4R rs1297013,
ADRB3rs4994 in case-control study

SNP | Normal group | Obesity group p
Genotypes
cC 14(20) 15(4.2) <0.0L*
cT 139 (19.6) 86 (24.3)
ADRES re4904 T 555 (78.4) 253 (71.5)
Allele
C 167 116 <0.05
T 1249 592
p-HWE 0.15 0.049
Genotypes
FTO rs9939609 AA 30(4.2) 16 (4.5) 0.11*
AT 235 (33.2) 140 (39.6)
T 443 (62.6) 198 (56.0)
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Allele
A 295 172 0.17
T 1121 536
p-HWE 1 0.19
Genotypes
AA 35(4.9) 23 (6.5) 0.55*
MCR o 54650 2563
rs12970134 ; :
Allele
A 279 152 0.57
G 1137 556
p-HWE 0.075 0.04

* test, ** ttest

In SNP rs4994 ADRB3 gene, in both normal and obese groups, the TT genotype rate was
the largest, followed by CT genotype and the smallest was CC genotype. There are differences
in genotype rates in the two study subjects (p = 0.016), in which the normal group had a higher
rate of homozygous genotype than the obese group (78.4% compared to 71.5%) and the rate
of two genotypes CC and CT in the average group are typically lower in the obese group (2.0%
vs 4.2% and 19.6% vs 24.3%, respectively). there were differences in allele frequencies in
normal and obese groups (p = 0.036).

In 2 SNP rs9939609 gene FTO, rs12970134 gene MC4R, there was no statistically
significant difference between the genotype rate and allele frequency between normal and
obese groups. The low frequency allele with SNP rs9939609 is the A allele, with SNP
rs12970134 being the A allele.

e Relationship bertween some environmental factors and obesity in case-control study
Table 3.8.Some maternal& family factors and obesity in case control study (single variable

analysis)
C Normal Obesity OR
Charisteristics (n, %) (n.%) (95%Cl)
Both paren'sBMUT 413 (583) | 103 (29.0) 1
, Father of mother’s 3.5
Parental’s BMI BMI > 23 232 (32.8) 200 (56.5) (2.6-4.7)
Both parent’s BMI 3.2
523 63 (8.9) 51 (14.4) (2.1-5.0)
10-12 168 (23.7) 60 (16.9) 1
Weight gain during <10 112 (15.8) 37 (10.5) © 5%?1349)
pregnancy (kg) : 1.49'
>12 428 (60.5) 257 (72.5) (1.2-2.35)
No 578 (81.6) 299 (84.5) 1
Pregnancy’s stress 0.82
Yes 130 (18.4) 55 (15.5) (058-1.16)
Normal 478 (67.5) 211 (59.6) 1
Delivery mode Caesarean 230 (325) | 143 (40.4) a e N
Birth weight 2.500 — 3.500 558 (78.8) 257 (72.6) 1
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< 2,500 16 (2.3) 5 (1.4) o 205'_61887)
3.500 - 4.000 95(134) | 63(17.8) " e 05
> 4,000 39 (5.5) 29 (8.2) o 928025 )
Yes 665 (93.9) | 328 (92.7) 1
Have breast-feedin 1.23
g No 43 (6.1) 26 (7.3) (0.74.203)
N, No 161 (227) | 71(20) : 11 7
before 6 months Yes 547 (77.3) 283 (79.9) © 86-1 61)
Time of supplement | 6 months 521 (73.6) | 198 (55.9) 212
foods <6 months 187 (26.4) 156 (44.1) 1 67;2 88)
> 24 months 83 (11.7) 35 (9.9) 1
Time of weaning <24 months 625 (88.3) | 319 (90.1) o ;;?83)

Children who has 1 in 2 parents or both parents with BMI > 23 had a 3.5 and 3.2 times
greater risk of obesity than children whose parents had BMI <23. Children whose mothers
gained more than 12 kg during pregnancy were 1.49 times more likely to be obese than babies
whose mothers gained 10-12 kg of weight during pregnancy (p = 0.002). C-section babies
have a 1.4 times higher risk of obesity than normal babies (95% CI, p: 1.08-1.84). Babies with
a birth weight between 3500 and 4000 grams have a 1.44 times higher risk of obesity than
babies with a birth weight between 2500 and 3500 grams. Children who started
supplementation before 6 months had a 2.2 times higher risk of obesity compared to children

who started supplementing after 6 months (p <0.01).
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e Total effects of genetic and environmental factors to obesity of preschool children in
Hanoi
Bdng 3.5. Total effects of genetic and environmental factors to obesity of preschool
children in Hanoi (multivariate analysis)

Risk factors B+ SE p*

Mother’s weight gain during pregnancy

10-12 kg 0

<10kg 0.14 +0.27 0.60

>12 kg 0.61+0.19 <0.01
Time of supplyment food

> 6 months 0

<6 months 0.76 £ 0.16 <0.01

Normal 0

Gluttony 1.52+0.18 <0.01

Anorexic (-2.10 £ 0.62) <0.01
Speed of eating

Normal(20-40 minutes) 0

Fast (>40 minutes) 0.45+0.20 0.02

Slow (<20 minutes) (-0.45 £ 0.37) 0.22
Have milk, snack before bedtime

No 0

Yes 0.48 +0.17 <0.01
Prefer vegetables, fruits

No 0

Yes (-0.28 £ 0.16) 0.04
Duration of physical activity

60-120 minutes 0

>120 minutes (-0.39 £ 0.21) <0.05
rs4994 of ADRB3 co-dominant

TT 0

CT 0.16 £0.15 0.36

CcC 1.00+0.43 0.02
rs9939609 of FTO dominant

TT 0

AT+AA 0.30 +0.15 <0.05
Constants -1.59+0.71 <0.05

p* from multi-variate logistics analysis
When analyzing the synthesis of genetic and environmental factors, there are many factors
affecting obesity such as mother's weight gain more than 12 kg, supplementation before 6
months, gluttony, fast food speed, drinking milk or snack before bedtime, rs4994 co-dominant
ADRB3 gene, rs9939609 dominant FTO gene
¢ Model optimally predicts obesity of preschool children in Hanoi.
3.3.3.1. The optimal model when using the method BMA (Bayesian Model Averaging)
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Age
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1 2 3 4567 91 1417202
Figure 3.1. Model predicting obesity of preschool children in Hanoi when using BMA method
Model 1 includes 4 factors: the time to eat solids, drink milk or a snack before bed, the
characteristics of gluttonous food, the mother's weight increases during pregnancy. In Model
5, in addition to 4 factors similar to model 1, there are 2 more factors, rs4994 of the co-
dominant ADRB3 gene, and rs9939609 of the dominant FTO gene.
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CHAPTER 4: DICUSSION
4.1. Overweight-obesity status and some relevance factors of preschool children in
Hanoi.

The anthropometric indicators in children such as weight, height, BMI, and body fat
percentage vary with age and sex. In this study, there are both children under 60 months old
and over 60 months old, so this study applies the method of determining the nutritional status
of children according to WHO 2006 and WHO 2007 standards based on 2 indicators: Z -score
weight / height for children under 60 months old and Z-score BMI for children over 60 months
old

The results in this dissertation show that preschool children in all 3 districts have normal
nutritional status at approximately 89%. Hoan Kiem district has the highest rate of overweight
and obesity children (15.8%) among the three districts and Dong Anh district has the lowest
rate of overweight and obesity (8.2%). This can be explained by the fact that Hoan Kiem
district is the central district of Hanoi city with developed economic conditions, so children
have better nutritional care conditions than children in other districts. Besides, in Hoan Kiem,
there is a small area, a large population, the classes for preschool children are very small,
cramped, the areas for children to play and participate in physical activities are less. compared
to Hoang Mai district and Dong Anh district. Therefore, it is the well-developed socio-
economic factor and limited space for physical activity that may be a risk factor for an increase
in the rate of overweight and obesity in Hoan Kiem compared to the other two districts. again.

In addition to the high rate of overweight and obesity among preschool children, Hanoi still
has a double burden of nutrition when the malnutrition rate is still about 3.3% and especially
the percentage of overweight-obesity in children under 60. Months of age in this study
accounted for 7.7% while this rate in children over 60 months old was 12.2%. Compared to
the results of a nationwide survey in 2017 by the National Institute of Nutrition, Hanoi in 2018
had a significant decrease in the rate of preschool children malnourished (only 3.3% compared
to the rate of 13.4). % in 2017 nationwide), while the rate of overweight and fat is significantly
higher (12.16% compared to 7.6% nationally). However, compared with the survey results of
other studies, It shows that the rate of malnourished children in this study is lower than Nam
Hong commune, Dong Anh district, Hanoi in 2019 (4.2%) and lower than rural children Thanh
Hoa (14.8%), Phu Tho (17.1). In contrast, the rates of Overweight-obesity children were lower
than those in the inner city of Hanoi (11.7%) and significantly higher than those in rural Thanh
Hoa, Phu Tho (0.9% -3, 3%).

4.2. Charisteristics of genotypes and allele of FTO rs9939609, MC4R rs12970134,
ADRB3 rs4994 of preschool children in case control study.

The study on 1062 children (354 obese children and 708 normal children) with 3 SNPs
including rs 4994 of ADRB3 gene, rs9939609 of FTO gene and rs 12970134 of MC4R gene
did not show any significant difference. statistical significance related to anthropometric
characteristics in both the control group and the control group. Only the weight characteristics
and weight / age Z-score of SNP rs4994 in ADRB3 gene differed statistically with p <0.05.
Children with CC genotype in the ADRB3 gene tended to have the highest body weight and
the Z-score for weight for age was the highest.

e Relationship of 3 SNPs in 3 genes and obesity status of preschool children in case-
control study.

> ADRB3 gene: The gene ADRB3 (B-3 adrenergic receptor), expressed mainly in adipose
tissue, is involved in the regulation of lipolysis, thermogenesis, and free fatty acid transport
and is considered to be one of the key factors of Energy balance systems in humans. In this
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study, in 3 dominant, co-dominant and recessive genetic models, SNP rs 4994 on ADRB3 gene
affects obesity. There was a difference in weight and weight / age Z-score of 3 genotypes
groups of SNP rs 4994 on ADRB3 gene between normal group and obese group (p <0.05).

» FTO gene: The FTO gene has been reported in association with infant

weight, BMI, and obesity in children. This study showed the effect of SNP rs9939609 in
all 3 genetic models dominant, co-dominant and super-dominant with a risk of obesity more
than 1.3 times and p <0.05 in all 3 genetic models.

» MCA4R gene: MC4R gene is located on chromosome number 18, at

position 18q22, has size 1438 kb and consists of only 1 exon. The MC4R protein plays an
important role in the regulation of energy balance because it is the receptor of the anorexic
neuropeptide aMSH in the hypothalamus. This study did not detect the effect of SNP
rs12970134 on obesity among primary school children in Hanoi in all hypothetical genetic
models.

4.3.3. Models predicting obesity of preschool children in case-control study of Hanoi.

In order to build a predictive model, it is necessary to analyze the effects of all presented
risk factors related to nutrition, physical activity and genes in the disease and control groups
of this study at the same time. Stepwise method was used to determine the probability that
each risk factor was included in the models predicting obesity in preschool children in Hanoi.
For the effects of the SNPs studied, the genetic pattern for each SNP was selected based on
the lowest BIC (Bayesian Information Criterion) index, the largest r2.

The subject of the thesis research is preschool children, this is the age at which the child
begins to move through a new stage, which is very important for physical and mental
development. Therefore, family care factors such as feeding milk or a snack before bed will
increase the risk of obesity, maternal weight increase during pregnancy complementary food
early. On the other hand, at this age, children do not have a high sense of how to adjust their
diet to science or to suit their appearance, so they often eat according to their needs and
personality. It is for this reason that the characteristic "gluttonous or anorexic" greatly
determines the child's daily food intake and is a highly probable feature.

To choose predictive models that can be applied in practice, this research chooses 3
criteria: efficiency, practical significance, least influencing factors. Therefore, based on
predictive models in the world2 and Vietnam this study will build two formulas to predict
obesity ability of preschool children in Hanoi based on 4 environmental factors and FTO
gene, the ADRB3 gene of this study.

eFormula 1: Formula for predicting obesity in the community (No need for genetic
analysis)

Formula 1:

P =eY/(1+eY)
In which:
- P is the child's ability to suffer from obesity;
- e is the base of the natural logarithm, with approximate value 2,718;
- y= BGIuttony + Bmother weight gain >12kg during pregnancy + B Supplement foods before 6 months +
BFormuIar milk, snack before bedtime - 2.08.
e Formula 2: Formula for predicting obesity in the Laboratory ( need for genetic
analysis)
Formula 2:

P =eY/(1+eY)

In which:
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- P is the child's ability to suffer from obesity;

- e is the base of the natural logarithm, with approximate value 2,718;

- Y = Brs4994 of co-dominant ADRB3 is CT + [Brsa939609 of dominant FTO is AT/AA + PGluttony +
Bmother weight gain >12kg during pregnancy + B Supplement foods before 6 months + BFormuIar milk, snack before
bedtime - 2,39.

Some strong points in this study are: Firstly, this is the first study in Vietnam to analyze the
effect of ADRB3rs4994, FTO rs9909609, MC4R rs12970134 on obesity in preschool children.
Second, the study has a large sample size (14,720), providing a comprehensive and reliable
assessment of the nutritional status of preschool children in Hanoi. Third, this study has
analyzed the effect of some genetic factors, nutrition and physical activity on obesity in
primary school children in Hanoi, has identified the important roles of these factors. Risks in
building a child obesity prediction model and an optimal predictive model for obesity in
preschool children in Hanoi has been built.

However, the limitations of the study are that the diet and physical activity level of the
children have not been determined yet, only 3 SNPs belonging to 3 genes were analyzed in
Hanoi preschool children. Therefore, in the future, it is necessary to expand research on many
subjects of different ages and geographical areas and analyze more SNPs on more genes as
well as analyze the effects of diet and physical activity. to obesity. In addition to directly
weighing anthropometric measurements and sampling cheek mucosa cells in each child, the
study also collected data through self-filled questionnaires sent to parents and teachers.
Although the questionnaire has been investigated, the questionnaire has been thoroughly
trained for teachers and parents as well as sent back the phone numbers of researchers to
teachers and parents, but the study is also possible. The errors, the return rate of the
questionnaire were lower than the expected sample size.
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CONCLUSIONS

1. Overweight, obesity status and some related factors of preschool children in Hanoi

» The rate of overweight and obesity calculated by Z-score BMI in all 14,720 preschool
children in Hanoi (including children under and over 60 months old) is 12.16%. The rate of
overweight and obesity calculated by weight / height Z-score in 11,855 children under 60
months old in Hanoi was 7.67%. The rates of overweight and obesity decreased gradually
according to Hoan Kiem, Hoang Mai and Dong Anh districts. The overweight rates in Hoan
Kiem, Hoang Mai and Dong Anh districts were 9.6%, respectively; 7.7% and 5.2%; the
obesity rate is 6.2% respectively; 5.1% and 3.0%.

» Some factors related to obesity in preschool children in Hanoi include: gluttony, eating as
you like, eating fast, drinking milk or a snack before bed, eating a lot, and sweets and foods
Fat eating, parent BMI>23, stress during pregnancy, complementary meals before 6 months,
weaning before 24 months, watching TV over 120 minutes / day, exercise time less than 60
minutes / day.

2. Genotypes of some SNPs on ADRB3, FTO, MC4R genes; correlation analysis between

environmental factors and genotypes affecting obesity in preschool children in Hanoi (case-

control study with 1062 children).

» Among the 3 studied SNPs, rs4994 of ADRB3 gene and SNP rs9939609 of FTO gene
related to obesity in preschool children in Hanoi.

> The related factors that increase the risk of obesity in preschool children in Hanoi in a
control study include: gluttony, prefer fatty foods, inactive children, parents' BMI >23,
mother's weight gain >12kg pregnancy, cesarean section, infant weight 3.5-4kg,
supplemental food before 6 months.

> Developed 2 formula for predicting obesity for preschool children, including 1 formula
applied in the community (without genetic analysis) and 1 formula applied in the laboratory
(with genetic analysis required).

RECOMEMDATION

> Itis necessary to recommend to the community behaviors that can lead to overweight
and obesity in children such as: mothers under stress during pregnancy, mothers gaining more
than 12 kg of weight during pregnancy, feeding children early before 6 months, no exclusive
breastfeeding for the first 6 months, eating fast (less than 20 minutes), eating a lot of fatty
foods, eating a lot of sweets, limiting TV viewing time (less than 120 minutes per day),
increasing play time family activities for preschool children.

» Continuing to carry out research on many genes, many other SNPs to build early
obesity prediction models based on genetic analysis at an early stage (neonatal, preschool) to
provide nutrition, Physical activity is best for each child from a young age.

» Continuing to do extensive research to determine the role of genetic and
environmental factors in obesity at different ages and living areas of the Vietnamese people.

» Using 2 formulas to predict the likelihood of obesity in preschool children in schools,
families, nutrition counseling programs, health care facilities (formula 1) and facilities capable
of genetic analysis (formula 2) to determine the obesity risk of each child, thereby giving
advice on nutrition and physical activity suitable for each child at an early stage when the child
is in preschool.



