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LOI CAM ON
Tur day long minh, t6i bi€t on sau sac bo me, ngudi da sinh ra t6i, nudi nang niém

dam mé hoc hoi cta t61 va ho trg nang do to1 trong suot ca cudc doi.

T6i xin chan thanh cAm on céc thdy, co gido huéng dan 1a PGS.TS. Nguyén Xuan
Hiép, PGS. TS. Tran Thiiy Nga di rat tan tam khich 18 va chi bao cho t6i trong qua
trinh hoan thanh luén an nay.

T6i xin guri 101 cAm on sdu séac t6i Gido su Lé Danh Tuyén, Vién truong Vién Dinh
dudng; ngudi thay, ngudi anh, ngudi dong nghiép da hun duc ¥ chi quyét tam, rén
giiia tinh ky luat, tao diéu kién dé toi truong thanh, viing vang trong nghé nghiép,

va trong mot giai doan déc biét 1a qué trinh hoan thanh luén an nay.

Loi cam on chan chira yéu thuong duoc giri toi Chong va hai con trai toi, nhitng
ngudi da ludn dang rong vong tay, tiép niang luong cho toi, nhitng ngudi mang dén
thém “viéc”, thém “rac rdi” nhung vdi ¥ nghia than thuong cta tinh yéu va cudc
séng, mang dén cho toi huong vi cia cude doi, niém tin va dong luc dé hoan thanh

luan 4n nay.

Cubi cung, t6i xin chan thanh cam on cac ban dong nghiép ¢ Trung tdm Pao tao,
Phong Ké Hoach, Khoa Vi chat Dinh dudng, Phong T6 chirc Hanh chinh,Vién
Dinh dudng,Trung tim Y té dy phong Tinh Thai Nguyén, Trung tim Y té huyén
Pht Binh, Thai Nguyén 1a nhitng ngudi ludn nhiét tinh gitip do, khong quan ngai
cho t6i thém nhitng khoang thoi gian quy bau va cac k§ nang cua ho dé toi co thé

hoan thanh cong trinh nghién ctru va bao cao luan an
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PAT VAN PE

Thiéu vi chat dinh dudng, gdy ra ganh niang vé bénh tat cho tré em ¢ nhiéu
qudc gia voi nhitng anh huéng ning né t6i phat trién thé chat va tri tué ciing nhu
lam gia ting ty 1& tan tat va tr vong [1]. Thiéu vi chit dinh dudng, dic biét thiéu
vitamin A, thiéu mau thiéu sit, thiéu kém, thiéu Iod cung véi suy dinh dudng van
dang 13 van dé y nghia sttc khoé cong dong & cac nudc dang phét trién (trong d6
c¢6 Viét Nam) [2]. Theo thong ké ciia To chuc Y té Thé gisi (WHO), hang nim
trén thé gidi c6 khoang 3 tridu tré em kho mat, 251 triéu tré thiéu vitamin A thé
tién 1am sang [3], trong d6 viing Chau A va Pong Nam A chiém 35%, ¢ 750 triéu
tré em bi thiéu mau, trén 30% tré em < 5 tudi bi thiéu k&m [4]. Cac van dé thiéu vi
chat khac nhu thiéu vitamin D, thiéu selen ciing con tuong ddi trAm trong & nhimng

nude dang phat trién, dic biét 1a nude ngheo.

O Viét Nam, ty 1¢ thiéu mau ¢ tré em da giam nhung t6i nam 2015, thiéu
mau ¢ tré em dudi 5 tudi van con & mic 27,8% va ty 1¢ thiéu sit o tré em dudi 5
tudi 18n téi 50,3% [2]. Ty 18 thiéu kém & tré em dudi 5 tudi 13 81,2%. Ty 1é nay co

giam xudng vao nam 2015 nhung van con rat cao (69,4%) [2].

O tré nho, thiéu vi chat thuong xay ra dong thdi nhu thiéu sit thudng di
kém voi thiéu vitamin A, thiéu kém va cac vi chat dinh dudng khac [3], thiéu vi
chat di kém tinh trang suy dinh dudng (dic biét & ndng thon, ving nghéo) [5].

Nguyén nhéan chi yéu do khiu phan in cua tré khong dap ing nhu cu.

Tré em tudi hoc dudng (dic biét 7-10 tudi) 1a giai doan quyét dinh su phat
trién t6i da cac tiém nang di truyén lién quan dén tdm voc thé luc va tri tug, 1a giai
doan tich lily chat dinh dudng can thiét cho sy phat trién tiép theo. Day la giai doan
c6 su bién d6i nhanh ca vé thé chat va tam 1y, nhung ciing 1a giai doan rat dé bi ton
thuong vé dinh dudng. Thiéu vi chat dinh dudng & Ira tudi ndy thuong dé lai nhiéu

hau qua trude mat va lau dai cho tré.

Nhiéu chién lugc c6 hiéu qua trong viéc giam tinh trang thiéu vi chit dinh

dudng cho cac nhém ddi twong khac nhau di dugc khuyén nghi va huéng dan [6].



C6 nhiéu nghién ctru trén thé giéi vé hiéu qua cia thyc phim ting cudng vi chat
dinh dudng noi chung [7] va sira ting cudng vi chat dinh dudng cho tré em néi
riéng (dic biét tré em & ltra tudi hoc dudng) nhung hau hét chua trinh bay mot cach
chi tiét va hé thong co s xay dung cong thirc vi chat dinh dudng sir dung dé ting
cudng [8]. Nam 2016, T6 chirc Y té Thé gidi méi co "Huwrdng dan sir dung bét bo
sung da vi chdt ting cwong vao thwe phiam tai hé gia dinh cho tré em 6 dén 23
thang va tir 2 tuéi dén 12 toi” [9], 1a co sé xac dinh ting cuong da vi chat vao

thuc phém cho tré em tudi hoc duong.

O Viét Nam, nham cai thién tinh trang thiéu vi chat dinh dudng, gép phan
nang cao tam voc nguoi Viét Nam, thuc hién muc tiéu Chién luge Qudc gia Dinh
dudng giai doan 2010-2020 va tdm nhin 2030, st dung thuc pham ting cuong vi
chat dinh dudng 12 mot trong nhitng bién phap can thiép quan trong va c6 tinh bén
vitng. Thyc té chua c6 nghién ctru vé cac loai vi chat dinh dudng ting cudng vao
thyc pham thong dung (trong d6 c6 sita) véi cong thire phi hop, cap nhat cho nhu
cau cua tré em ltra tudi hoc dudng. Do vay, viéc trién khai dé tai nghién ctru nay 1a

can thiét.

Muc tiéu chung:

Xay dung cong thirc ting cuong vi chat dinh dudng vao thuc pham théng
dung cho hoc sinh 7-10 tudi theo hudéng dan ctua To chic Y té thé gidi v6i san
pham cu thé 1a sita va danh gia hiéu qua hai loai sira twoi tiét tring c6 dudng va
stra hoan nguyén tiét tring c6 duong duoc ting cudngvi chit dinh dudng di voi
hoc sinh 7-10 tudi sau 6 thang can thi€p tai 5 xa ctia huy¢én Phu Binh, tinh Thai
Nguyén.

Muc tiéu cu thé:
1.Xay dung cong thirc ting cudng da vi chat dinh dudng ting cuong vao sita
cho tré em 7-10 tudi theo hudéng dan cua T chirc Y té Thé gisi nam 2016.

1.1. Xac dinh thanh phan, ham luong vi chat dinh dudng



1.2. Panh gia cam quan thi hiéu chap nhan san phdm sira ting cudng vi chat

dinh dudng & hoc sinh 7-10 tudi.

2. Panh gia hiéu qua cia hai loai sita c¢6 ting cuong vi chat dinh dudng 1én

sy thay ddi can nang, chiéu cao, chi sb khdi co thé cua hoc sinh 7-10 tudi sau 3
thang va 6 thang can thiép.

3. Panh gia hiéu qué cta hai loai sita c¢6 ting cuong vi chat dinh dudng 1én

cai thién tinh trang vitamin A, thiéu mau, thiéu kém, cua hoc sinh 7-10 tudi sau 3
thang va 6 thang can thiép.
Gia thuyét nghién ctru:

1. Sira c6 ting cudng vi chat dinh dudng sir dung cho hoc sinh 7-10 tudi giup

cai thién chi s nhan tric t6t hon nhom ching.

2. Sira co ting cudng vi chat dinh dudng sir dung cho hoc sinh 7-10 tudi gitp
cai thién nong do Vitamin A, haemoglobin, ferritin, va kém huyét thanh t6t hon
nhom ching.

Két qua nghién ctru s& gop phan cung cip bang ching khoa hoc 1a co so cho
chuong trinh cai thién tinh trang dinh dudng cho hoc sinh, gop phan cai thién tam

voc cho nguoi Viét Nam.



Chuong I. TONG QUAN
1.1. VI CHAT DINH DUONG

1.1.1. Lich sir vé vi chit dinh dudng

Vai tro ctia vi chat dinh dudng (VCDD) da dugc biét t6i tir thua binh minh
so khai trong lich str loai nguoi. Nhitng nam 300 trude Cong nguyén, khi con ngudi
chua c6 hiéu biét vé ban chét hoa hoc cua thuc phém, cac thﬁy thube da biét sir
dung gan dé diéu tri quang ga [10]. Cho tdi thé ky XVII va XVIIL, cac quan sat da
goi y cho cac nghién ciru khoa hoc vé thanh phan cta thirc an va gié tri dinh dudng
ctia chung. Vao thap ky 70 cta thé ky XIX, mot thay thuéc ngudi Anh 13 Thomas
Sydenham d3 quan sét thiy ruou vang c6 nhiéu sit s& lam giam sy nhot nhat, xanh
tai & bénh nhan, mot triéu chirng ma sau nay y hoc xac dinh 1a cua bénh thiéu mau
thiéu sat. Nam 1727, James Lind — nha ngoai khoa ngudi Scotland da quan sat thay
cac thuy thu bi bénh “scurvy” (sau ndy dugc xéac dinh 1a bénh do thiéu vitamin @)
c6 dap ung tdt khi duoc diéu tri béng cac thuc phém ¢O vi chua nhu chanh hoac
cam. Tuy nhién, ca “bénh xanh tai” 1an “bénh scurvy” déu khong duoc xem 1a bénh
dinh dudng [11]. Cho t6i tan cubi thé ky XVIIL, vai trd cta cac chét dinh dudng
can thiét trong do c6 vitamin va chét khoang ddi véi stre khoé va bénh tat méi duoc
kham pha. Téi ndm 1912, cic nghién ciru quan sat ¢ mo ta mot s6 ché do an don
diéu khong 1am cho chudt thi nghiém ting trudng va phat trién dugc. F.G Hopkins
d3 dé xuét 1a cac ché d6 an nay thiéu cac hop chat hitu co ma co thé dong vat khong
thé tong hop duoc [10]. Py 1a cac quan sat quan trong, mé dau cho cac kham pha
vé VCDD sau nay trong sudt nhitng thap ky dau tién cia thé ky XIX. Cho toi
nhitng nim 50 cua thé ky XIX, phan 16n cac VCDD can thiét cho co thé con ngudi
va ddc tinh ctua ching da dugc kham pha [12].

T6 chirc Y té thé gidi (World Health Organization — WHO) dinh nghia:
VCDD la nhirng chit co thé chi can vé6i luong rat nho nhung no giup co thé tao ra
cac enzym, cac hormon va céac chat khac can thiét cho sy ting trudng va phat trién,

ma néu thiéu chung s& gy hau qua nghiém trong dbi véi stre khoé [13].



Nhin chung, VCDD la thuat tir chi cic vitamin va chét khoang can thiét cho
co thé. Co thé can khoang 15 loai chit khoang khac nhau (trong dé c6 13 chat
khoang vi lugng nam trong nhom VCDD, 2 chat con lai 1a da lugng) va 14 loai
vitamin khac nhau. Cac loai VCDD nay co thé con ngudi khong thé tu tong hop
duoc ma phai léy tur thue an [14]. Trong s cac VCDD thi vitamin A, sét, kém, lod
1a cic VCDD quan trong nhit ma tinh trang thiéu hut giy ra cic vin d& co
YNSKCD trén toan cau [15]. Su thiéu hut vitamin A, sat, kém 1a nguy co 1é6n dbi

v6i suce khog, su tang trudng va phat trién ca vé thé luc va tri tué€ cta tré em.
1.1.2. Pac diém Iira tuoi hgc dwong va vai tro dinh duwdng doi vai Itva tuoi nay

Giai doan hoc duong hoac tudi thiéu nhi la giai doan tur 6-11 tudi. Nam
2019, sb tré em tudi hoc dudng trén thé gidi 1a 694 tridu tré em, chiém mot ty 16
dang ké trong tong s6 dan s thé gidi [16]. Strc khoe, sy phat trién cia tré em 13
phan 4nh sy twong tac ciia nhiéu yéu tb gém di truyén, dinh dudng, chat luong
cham soc, hoan canh xa hoi, chinh tri, kinh té, cham séc strc khoe, du phong bénh
tat va moi truong. Co thé noi giai doan 6-11 tudi 12 mot bude ngoat quan trong
trong sy phat trién ctia mdi ca thé [17], 1a giai doan phat trién t6i da cac tiém ning
di truyén lién quan dén tam voc thé luc va tri tué. Tré em tudi hoc duong do vay
c6 nhu cau cao vé cac chat dinh dudng. Su phat trién toi wu vé thé chét va trf tué
trong giai doan nay phu thudc vao ché d6 dinh dudng tét [18]. Pay 1a giai doan
tich Iily chat dinh dudng can thiét cho su phat trién tiép theo khi co thé tré bit dau
day thi, ting trudng nhanh, phét trién tri tué, tinh cam nhanh do vay ciing 13 giai
doan réat d& ton thuong vé dinh dudng, d& bi cac thiéu hut vé VCDD. Pay ciing 1a
giai doan quan trong dé tré vi thanh nién, cac em gai chuén bj bude vao giai doan
1am me sau nay c6 mot tinh trang sitc khoe va dinh dudng t6i wu chuan bi cho céc
thé hé tuwong lai. Trong giai doan nay, dinh dudng c6 tam quan trong ddi voi su
ting trudng va phat trién, gitp tré bat kip da ting trudng, phong chdng suy dinh
dudng (SDD), thira can, béo phi, phat trién tot vé tri tué, cam xtic va ting cuong
mién dich chéng d& v6i nhiém khuan. Nghién ciru & cac nude dang phat trién cho

thdy ché do an cua tré tudi hoc duong kém da dang, it thirc dn dong vat, nghéo rau



qua tuoi nhung lai qué thira cac thirc 4n san thira ning luong [19]. Do vy, dinh
dudng du nang luong, giau VCDD gbp phén cai thién tinh trang dinh dudng & cac

nude dang phat trién.

Cham so6c dinh dudng cho giai doan tudi hoc duong dac biét dam bao du
nhu cau VCDD cho tré can dugc cha trong dé dam bao tré phat trién tdi wu, gop

phan nang cao tAm véc va tri tu¢ cho ngudi Viét Nam.
1.1.3. Ganh niing gip ba vé dinh duéng

Céc dang suy dinh dudng khac nhau gop phan gay ra ganh ning kép (double
burden) va ganh ning gip ba (triple burden) vé dinh dudng. Ganh ning kép vé
dinh dudng dugc xac dinh bﬁng su ton tai chung cua thtra can va béo phi va tinh
trang suy dinh dudng; con ganh ning gip ba dé cap dén sy ton tai cia cé thira dinh
dudng, suy dinh dudng va thiéu vi chat dinh dudng va déu lam ting nguy co mic
céc van dé strc khoe khac nhau [20]. Thuc té, tinh trang thira dinh dudng, suy dinh
dudng va thiéu VCDD cung ton tai trong ciing mot qudc gia, mot cong dong va
tham chi trong cting mot ca nhan [21]. Vi du, tré em thdp coi thudng kém theo

thiéu VCDD va c6 nguy co bi thira can khi trudng thanh.
1.1.4. Tinh hinh thiéu vi chét dinh duéng & tré tudi hoc dwong

1.1.4.1.Tvén thé gici

Stic khoe va dinh dudng tot trong sudt nhimg nim thang ngdi trén ghé nha
truong di gép phan vao thanh tich hoc tap, su ting trudng va phat trién cua tré
em[22]. Trudong hoc 1a mot moi trudng thuc tién gitip cung cip cac giai phap can
thiép tich hop, ching han nhu cac bita an du dinh dudng, su bd sung hoic ting
cuong vi chit, van dé kiém soat nhidm khuan... dé cai thién sirc khoe va dinh dudng
ctia hoc sinh. Tuy vy, SDD va thiéu VCDD ¢ tré em Itra tudi hoc duong van dang
1a van dé c6 ¥ nghia strc khoe cong dong (YNSKCPD). Hau hét ddi tuong bi thiéu
vi chat gdp & cac nudc thu nhap thép, diéu kién kinh té con kho khan, ché do an va
cham soc sirc khoe con nhiéu han ché. Thiéu nhiéu vitamin va khoang chét thuong

xay ra dong thoi va anh hudng qua lai 1an nhau trong sudt qua trinh tang trudng va



phat trién cua tré, c6 thé gay ra mot sé hau qua nhu lam ting nguy co mic bénh
nhiém trung (ti€u chay, viém phéi, ho, sét, soi.. .), anh huong to1 sy phat trién thé
luc, nhan thic va két qua hoc tap cua cac em. Thiéu hut VCDD phé bién nhat va
gy anh huéng rd rét 1én sy phat trién thé lyc va thanh tich hoc tap cua tré bao

gom: vitamin A, sat, kém va iod.

Thiéu vitamin A va mdi lién quan dén cac bénh vé mat tr 1au cling da duoc
nghién ctru va ching minh. Vitamin A, dac bi¢t dang acid retinoic 1a dang hoat
d6ng & hau hét cac nhan té bao trong co thé va cé vai trd nhu hoat dong ctia hormon
thiic ddy ting truong [23]. Do d6, thiéu vitamin A anh huong 16n dén su ting
trudng va phat trién ciia co thé. Theo wdc tinh, cho téi ndm 2005 trén thé gidi co
190 triéu tré em tudi hoc duodng bi thiéu vitamin A; 5,2 triéu tré em bi quang ga, va

1 dén 2 triéu tré tir vong do nhiing bénh 1y lién quan dén thiéu vitamin A [24].

Hién nay, thiéu méau dinh dudng do thiéu st van la mot van dé YNSKCD
quan trong trén thé gidi. Theo UNICEF, ¢ khoang 750 triéu tré em bi thiéu méu
do thiéu sit. O cac nudc dang phat trién, ty 18 thiéu mau & tré em van rat cao: 53%
& An Do, 37,9% & Trung Qudc,45% & Indonesia, va 31,8% & Philipine[25], trong
khi d6 cac nude da phat trién ty 18 nay tuong ddi thap: My: 3-20%, Han Quéc: 15%
[26]. O Trung Qudc, theo diéu tra (1992) c6 khoang 20% dan sb bi thiéu mau thiéu
sat, trong d6 tré em tudi hoc dudng 6-10 tudi 1a 40% [27]. Chau Phi va chau A 1a
nhiing noi ¢o ty 1¢ thiéu mau & tré hoc duong cao nhat. Ty 18 thiéu mau & tré hoc
duong & Tanzania 1a 79,6% [28], Nigeria 82,6% [29], Uganda 47% [30]...,&6 mdt
s6 nude chau A nhu An Do 53% [31], Pakistan 59% [32]. Nam 2015, mot nghién
ctru cit ngang thuc hién ¢ Kersa, Ethiopia cho thdy ty 1& thiéu mau chung & tré hoc
duong 14 27,1%: 13,8% thiéu mau nhe; 10,8% & muc trung binh va 2,3% thiéu mau
ning. Tré tiéu hoc 12 nhom tudi cé nguy co thiéu mau cao nhat (ty 1¢ thiéu mau 1a
34,9% so vé6i ty 1& nay & nhom 10-14 tudi 1a 23,6% [33]. Mot nghién ctru khac &
thi trAn Jimma, Ethiopia thu két qua twong tu: ty 18 thiéu mau ¢ nhom tré 6-11 tudi
13 40,5%,0 nhom tré 12-14 tudi 1a 30,1% [34]. Ty 1& thiéu mau cao & tré tiéu hoc



1a do ty 1é thiéu mau o tré tién hoc dudng (<5 tudi) & Ethiopia kha cao (44%) va

c6 thé tré bt dau t6i trudng ma chua duoc diéu tri thiéu mau [35].

Thiéu k&m ciing dang 13 van dé c6 YNSKCP anh hudng téi mot ty 16 khong
nho tré em, trong d6 c6 tré hoc dudng. K&m 1a mot nguyén tb vi luong can thiét, 1a
mdt cofactor trong tong hop mot loat cic enzym, DNA va RNA, tham gia vao
nhiéu chirc ning quan trong trong co thé. Do d6, thiéu kém & tré em gy ra anh
huong 1au dai [36]. Thiéu kém lién quan dén su ting truong kém & tudi tho du
(cham 16n, coi xwong,SDD, cham phat trién chiéu cao), giam kha nang mién dich

va ting ty 16 méic cac bénh truyén nhiém [37].

Céc nghién ciru cho thay tinh trang kém hién dang phd bién & nhiing nudc
c6 thu nhap thap, cac nudc dang phat trién [38]. Ty 1& udc lugng dan s thiéu kém
cao nhét & khu vie nhu Nam A, tiép theo 1a Bic Phi va Trung Dong. Pong Nam
A 13 khu vuc ¢6 nguy co thiéu kém cao dung thi ba trén toan thé gidi [39]. Mot
nghién ciru & mién Béc Ethiopia cho thiy c6 t6i 47% tré hoc dudng bi thiéu kém
[40]. M6t s6 nghién ctru khac cho théy tinh trang thiéu kém & tré em trong do tudi
di hoc va thanh thiéu nién [41-43]. C6 méi lién quan giita ndng do kém thap trong
sudt thoi tho au va bénh truyén nhiém ciing nhu dnh hudng téi phat trién nhan thirc
[44]. Theo WHO, khi ty 18 thiéu kém & cong dong trén 20% thi cin ¢ cic can
thiép dé cai thién tinh trang thiéu kém [45].

1.1.4.2.Tai Viét Nam

Trong nhirng nim qua, Viét Nam c¢6 mirc ting trudng kinh té nhanh chong
va tir nam 2010 Viét Nam da tro thanh mot nudce ¢d thu nhap trung binh thap. Ty
1¢ ho nghéo da giam tir 58% vao dau nam 1990 [46] xudng con 11,1% vao nim
2012 [47]. Viét Nam ciing dang phan d4u dé nhanh chéng try thanh nuéce cé thu
nhap trung binh cao. Song song véi sy phét trién kinh té xa hoi, van dé y té va sirc
khoe ciing duoc cai thién dang ké. Tuy nhién, thiéu VCDD van 1a van dé c6
YNSKCD ¢ Viét Nam. So véi cac nudc trong khu vuc va trén thé gidi, tinh trang

thiéu VCDD (vitamin A, sat, k€m, i-od...) & nudc ta van con cao.



- Tinh trang thiéu vitamin A:

Nho nhitng tac dong tich cuc cta chuong trinh bo sung vién nang vitamin
A liéu cao cho tré dugc bao phu toan quéc tir nim 1993, chiing ta da hau nhu thanh
toan cac thé 1am sang do thiéu vitamin A, tuy van con 1é té mot sé truong hop kho
mat 1am sang (X2/X3). Trong nhitng ndm gan day, ngudi ta dic biét chu y dén thiéu
vitamin A tién 14m sang do tinh pho bién ctia né tai cong déng gdy nén hau qua vé

cham phat trién thé luc thiéu hut mién dich.

Nghién ctru ciia Nguyén Cong Khan & tré dudi 5 tudi tai 6 tinh dai dién Viét
Nam niam 2006 cho thay ty 1¢ thiéu vitamin A tién 1am sang trung binh 1a 29,8%,
thudc muc nang vé YNSKCD, trong d6 mirc nang la Béc Can 61,8% va bic Lic
41,8%. Tré em & khu vuc ngoai thanh co ty 1¢ thiéu cao hon khu vuc noi thanh va

tré & ving nai c6 ty 1¢ thiéu cao hon tré thanh phd [48].

S liéu diéu tra SEANUTS nam 2011 tai 6 tinh thanh cho thay: ty 1¢ thiéu
vitamin A tién 1dm sang & tré em tiéu hoc 1 7,7% va khoang mot nira sb tré em
tiéu hoc (48,9%) c6 tinh trang thiéu vitamin A gidi han (retinol huyét thanh >0,7
va <1,05umol/L) [49].

Két qua diéu tra toan qudc ciia Vién Dinh dudng niam 2015 cho thiy thiéu
vitamin A tién lam sang & tré em du6i 5 tudi van & mirc c6 YNSKCD (13,1%) [2].

Céc nghién ctru tap trung chu yéu ltra tudi tré nho (bu sita me, tré dudi 5
tudi). Chua c6 nhiéu nghién ciru vé tinh trang thiéu vitamin A va ciing nhu cac
bién phép can thiép vé dinh dudng phong chong thiéu vitamin A & lira tudi hoc
duong.

- Tinh trang thiéu mau thiéu sat

Cho dén nam 2015, ty 1& thiéu mau ¢ nudc ta van rat dang lo ngai. Ty 18
thiéu mau & nudc ta van & mirc vira va nang vé YNSKCD tai hau hét cac tinh trén
cac nhom nguy co. Ty 18 thiéu mau trung binh & tré em 1 36,7%, & mirc trung binh
vé YNSKCD; ty 1¢ nay cao nhat & Bic Can 73,4%, thdp nhat & An Giang 17% va

c¢6 xu hudng giam khi tudi cia tré ting 1én [50-52].



Dbi véi tré Itra tudi hoc dudng, nghién ciru cia Nguyén Cong Khanh (1995)
nhan thay ty 18 thiéu mau cua tré em tudi hoc dudong & Ha Noi 7-10 tudi 14 21,5%,
7-14 tudi 1a 13,2%. Con & Ha Tay, ty 1é thiéu mau & nhoém 7-10 tudi 1a 24,5% [53].
Theo Lé Thi Huong (1999) ty 1¢ thiéu méau ciia hoc sinh tiéu hoc & noi thanh Ha
Noi 1a 14,8%, & ngoai thanh Ha Noi 1a 18,8% [54].

Nghién ciru nim 2008 cho thdy c6 tdi 45% tré em tiéu hoc & nong thon bi

thiéu mau thiéu sat [7].

Két qua diéu tra SEANUTS 2011 tai 6 tinh thanh & nudc ta cho thiy ty 18
thiéu mau & tré em tiéu hoc 1a 11,8%. Ty 18 tré co du trir sit can kiét (Ferritin
<15pug/L) 14 6%. Ty 1& tré c6 du trit sit thap (Ferritin<30ug/L) 13 28,8%. Ty 1é thiéu
mau thiéu sit (Hb<11,5g/dl, Ferritin <30ug/L) 1a 23,9%[49].

Co thé noi chua c6 nhiéu nghién ctru cap nhat vé tinh trang thi€u sat va giai

phai can thiép ¢ tré em tudi hoc dudng (7-10 tudi) tai Viét Nam.
- Tinh trang thiéu kém:

Thiéu kém ciing dang 14 van dé co6 YNSKCD, anh huéng khong nho tré em
Viét Nam. M6t nghién ctru thude viing mién nti phia Bic Viét Nam cho thiy nong
d6 k&m huyét thanh & tré 12 — 72 thang tudi thap (514,3 pg/L), ty 1é thiéu k&m kha
cao (86,9%)[7]. Két qua ctia Tong diéu tra dinh dudng nam 2010 cho thay ty 1&
thiéu kém & tré dudi 5 tudi 1a 81,2%. Ty 1¢ nay giam xudng muc 69,4% theo két
qua diéu tra ndm 2014, tuy nhién theo phén loai ctua T6 chirc kém qudc té (IZINC,
2004), ty 1€ thiéu k&m cta tré em dudi 5 tudi tai Viét Nam van & muac do nang vé

YNSKCP. C6 rat it nghién ctru vé tinh trang thiéu k&m ¢ tré em lira tudi hoc dudng.
- Tinh trang thiéu mdt s vi chat dinh dudng khac:

Nguyén nhan thiéu VCDD 1a do ché d6 an nghéo nan, don diéu, do vay
thiéu VCDD thuong khong thiéu don 1¢ mot loai ma thudng thiéu nhiéu loai
VCDD cung lac. Ngoai vitamin A, sét, kém, Tod thiéu c6 YNSKCD, ché do an cua

tré con thiéu cac loai VCDD khéc nhau [55]. Vi viy,mot sd nghién ctru trén thé
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giéi da phat hién thiy tinh trang thiéu selen [56], thiéu folate, vitamin B12 [57],
thiéu vitamin B1, B2, B6 [58], [59] ¢ tré em tudi hoc duong.

Vai trd dinh dudng ddi voi tré em lra tudi hoc dudong cuc ky quan trong,
nhung c6 thuc té 1a cac nghién ciru vé thuc trang dinh dudng, cac van dé can can
thiép ciing nhu cac bién phap can thiép vé dinh dudng cho tré em Itra tudi nay chua

dugc cha y dung mic.
1.1.5. Mt s6 yéu té nguy co thiéu vi chat dinh duéng & tré tudi hoc dwong
- Ché d9 dinh dudng:

Mot trong nhitng nguyén nhan chinh din dén tinh trang rdi loan dinh dudng
1a ché do dinh dudng khong hop ly. Bita an cua tré khong chi 1a ngudn cung cip
ning lwong ma con 13 ngudn cung cap nhiéu chat dinh dudng khac nhau dé co thé
phat trién va co su can dbi giita cac chat dinh dudng v6i nhau. Tuy vay, hién nay
nhiéu nghién ciru trén thé gidi da chi ra ring khiu phan cia cac tré Ita tudi tién
hoc dudng va hoc dudng con mat can ddi va chua dap tmg duoc nhu cau khuyén

nghi [60],[61].

Nam 2014, nghién ciru tong quan cta S. Ocholacho thay & cac nude co thu
nhap thip va trung binh, bira in cia tré hoc dudng thudng nghéo hoa qua, rau xanh

va thtrc an dong vat, ddn dén viéc khong cung cap du protein va cac VCDD [21].

Khau phan dn VCDD cia tré em & ca cac nude phat trién va cac nude dang
phat trién nhin chung déu khong dat muc t6i wu. Mot nghién ciru tién hanh trén tré
5-17 tudi ¢ Dakar, Senegal cho thdy hau hét tré c¢6 khau phan 4n khong cung cép
du nang luong, acid folic va calci. Mot nira $6 tré co luong sdt va vitamin C khau
phan khong du va hon 2/3 s tré c6 khau phan khong du vitamin A, kém va khong
c6 mot vi chat nao dugc tiéu thy nhidu hon mirc nhu cau dinh dudng khuyén nghi
(NCDDKN) [62]. Nghién ctru vé khau phan an cua tré hoc dudng & Cameroon cho
théy muc tiéu thu vitamin A chi dat 20%, folate chi dat 80% & tré gai va nghién
ctru & Ghana ciing cho thay két qua twong tu [63, 64]. Nhiéu nghién ciru chi ra rang

khau phan cua tré tudi hoc duong thuong thiéu nhiéu loai vitamin nhu vitamin A,
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B1, B2, B3, B12, folate, va -caroten [63, 65-68]. Ti€u thu mudi khoang trong khau
phan cia tré tudi hoc duong & cac nude dang phat trién ciing khong dat nhu cau.
Céc nghién ciru déu cho thdy sit, calci, kém, magie déu khong dat murc t6i wu. Vi
du nghién ctru & Uganda cho thiy khau phan an calci va k&m chi dat 56% va 70%
NCDDKN [69], ¢ Iran khau phan calci chi dat 71% va k&m dat 95% (NCDDKN).
Nghién ciru khau phan cta tré & Myanmar ciing cho thay thiéu nhiéu VCDD, trong
d6 thiéu folate 1a 100%, thiéu vitamin A, C, B6 va calci chiém tir 60-100% [70].

Ngay 6 mot qudc gia phat trién 14 My thi khau phan an cia tré ciing thiéu
rat nhiéu loai VCDD khac nhau nhu vitamin A, D, E, folat va calci. Khong nhiing
vay, ché d6 an cua tré tudi hoc duong va tré vi thanh nién gai thiéu vitamin B1, B2,

B3, B6, C, magie, sit va k&m [71].

Két qua diéu tra SEANUTS nam 2011 tién hanh trén tré 6 thang dén 12 tudi
& mot s6 nuéc Pong Nam A cho thdy hon mot nira sb tré Indonesia c6 muc ning
lwong khau phan thap hon nhu ciu ning luong khuyén nghi, hon 50% tré em Thai
Lan tiéu thu cac ché do an c6 ham lugng calci, sat, kém, vitamin A va vitamin C
khau phéan thap [72]. O Malaysia, c6 t&i 1/3 s6 tré c6 khau phan an khong dép tmg

du nhu cau vitamin D va calci [73, 74].
- Hanh vi, théi quen #n udng:

Ddi voi tré vi thanh nién, do c6 sy thay d6i vé nhn thic, thé chat, x hoi va
16i song, nén hanh vi dn udng c6 nhiéu thay doi. Tré vi thanh nién c6 su thay doi
théi quen an udng, thudng bé bita an, nhat 1a budi sang, thay vao d6 13 an céc bira
an nhe, thirc an nhanh. Nhiing thirc an ny thuong c6 ham luong sat, calci, vitamin
B12, vitamin A, chit xo rat thip, an it rau va trai cay. Nghién ctru tai My (1996)
cho thay c6 24% nit va 20% nam tudi vi thanh nién bo bita an sang, ty 1¢ bo budi
sang tang theo tudi, nhat 1a ddi voi nir. Trong s6 tré 14-18 tudi co 34% nir va 28%
nam bo in sang, so voi 15% & lira tudi 9-13 [75]. Mot nghién ciru vé khau phan
cua tré vi thanh nién tai Indonesia 2002 ghi nhan ning lugng tiéu thu hang ngay
1104 -1238 Kcal thip hon nhiéu so v6i khuyén cdo, viéc an udng thiéu nang luong

lién quan dén viéc bo an sang [76].
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O Viét Nam, céc s liéu nghién ciru trong thap ky qua cho t6i gan ddy cho
thiy, bita n cia tré lra tudi hoc dudng phu thudc vao bita an gia dinh, thiéu va
mat can d6i vé gia tri cac chat dinh dudng 13 nhitng yéu td dan dén thiéu cac VCDD
& tré tudi hoc duong. Gan 80% dan sb nudc ta song & nong thon, noi chua ¢6 mang
ludi nha an hoc dudng cho bac hoc nay. Mac du bita an cia nguodi dan ndong thon
hién nay dé c6 chiéu hudng cai thién hon vé mat chat lugng, song nhin chung thuc
phém chu yéu van 1a gao, thic dn dong vat con thép, dac bi¢t luong sira ti€u thy
khong dang ké, luong rau dao dong theo mua; qua chin tiéu thy hang ngay cho bita
an rat it. Bita an gia dinh méi dat khoang 84% nhu cau ning luong va 87% nhu
ciu protein; ngudn protein dong vat trong bita an con thap, dic biét 1a chat béo &
vung nong thon rat thip (chi 6 — 8% ning luong khau phan, trong khi yéu cau
chiém tir 20 — 25%) [51].

Theo tong diéu tra nam 2009-2010 ciia Vién Dinh dudng, ning luong cua
khau phan ciia tré lira tudi 2-5 tudi dat khoang 96% nhu cau dé nghi, khau phan sat
dat khoang 70%, khau phan k&m dat 69%, khau phan iod dat 35%, khau phan k&m
va vitamin A c6 hoat tinh sinh hoc dat tir 32-35%, khau phén vitamin C sau ché

bién dat 65% nhu cau dé nghi [51].

Theo nghién ctru cia Lé Nguyén Bao Khanh va Nguyén Cong Khan, mirc
tiéu thu luong thuc thuc phém & nit hoc sinh tudi vi thanh nién tai Ha Nam khong
dap ung dugc nhu cau theo khuyén cdo ciia Vién Dinh dudng ca vé s luong 1an
chat lugng. Hau qua 1a két qua do nhan tric & cac ddi tugng nay thap hon nhiéu so
v6i quan thé tham chiéu NCHS [77]. Nhiéu nghién ciru khac trong va ngoai nudc
cling c6 két qua twong tu [78, 79].

Nghién ctru ctia Ho6 Thu Mai (2007) thyc hién trén hoc sinh 6-14 tudi tai Ha
Noi cho thiy ning lugng dn méi dat khoang 74% nhu cau khuyén nghi, 13 yéu t6
nguy co bj thiéu dinh dudng nhe can. Ty 18 ning luong Protein, Lipide va Glucide
mat can ddi (14,9:7:78,1). Ty 1é Protein dong vat thap chiém 17,8 % [80].

Diéu tra nhanh vé khau phan dn & tré hoc dudng ciia Vién Dinh dudng nim

20009 tai cac truong tiéu hoc & Hué va Hai Duong cho thdy ning lugng khau phan
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ctia tré 6-11 tudi chi dap ing khoang 70-85%,khau phan sit dat khoang 45-60%,
khau phan vitamin A dat dudi 70%.khau phan k&m dat khoang 60-70%; khau phan
Calci dat khoang 60% nhu cau dé nghj [81].

Téi nam 2011, diéu tra khiu phﬁn cua tré tir 6-11 tudi tai 6 tinh thanh cho
thiy khau phan ning luong dat khoang 76% nhu cau dé nghi, khau phan céc vi
chat dinh dudng déu chua dat so v6i nhu cau. Thap nhét 1a khau phan vitamin D
ctia nhom tudi 6-9 tudi dat 18% va nhom tudi 9-11 tudi dat 13% nhu cau dé nghi.
Khau phan vitamin A tuong g véi hai nhém tudi dat twong tng 1a 54% va 43%
so voi nhu cau, khiu phan vitamin C sau ché bién twong tu ctia hai nhoém tudi dat
61% va 49%, khau phan calci dat 59% va 45% , khau phan sat dat 68% va 54%

so v6i nhu cau [49].

1.1.6. Cac phwong phap danh gia tinh trang vi chit dinh dudng cong dong

(vitamin A, thiéu m4u, sit, kém) ciia hoc sinh Itra tudi hoc dudng
1.1.6.1.Ddnh gid tinh trang thiéu vitamin A

Phwong phdp diéu tra khdu phén dan: Lich sit ché d6 an c6 thé cung cip
bang ching lién quan dén tinh trang vitamin A. Vi mot s6 muc dich, chi can cach
tiép can ché d6 an ban dinh lugng dua trén tan suat dn vao co thé dit tré vao nhém
c6 nguy co thiéu vitamin A. O cac nudc dang phat trién, c6 80-90% tré em tiéu thy
luong carotenoid co trong mdt sd it cic nhom thyc pham [82]. Nhém tu van
Vitamin A quéc t& (IVACG) ciing di dua ra cic hudng din xac dinh phan loai
quan thé thanh "nguy co" nhom thiéu vitamin A. Céch tiép can ban dinh luong nay
da duogc thir nghi€ém ¢ mdt sb quéc gia va dugc str dung lam cong cu phan loai cac

nhom déan cu (khong phai ca nhan) co nguy co va dé gido duc dinh dudng [83].

Ham lugng retinol (vitamin A) trong huyét thanh 13 cach do sinh hoc dugc
str dung pho bién nhat dé xac dinh nguy co thiéu vitamin A cta quan thé[84]. Phan
loai thiéu vitamin A tién 1am sang theo huéng dan cia WHO: ndng do retinol huyét

thanh <0,7 pmol/L.

1.1.6.2. Pdnh gid tinh trang thiéu mdu
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Xét nghiém thudong ding dé chan doan thiéu mau 13 dinh lugng huyét sic
t6 (Hemoglobin-Hb). Udc tinh ty 1¢ thiéu mau dya trén phuong phap xac dinh nong
d6 Hb va sir dung ngudng danh gia tinh trang thiéu mau dinh dudng duoc WHO
cong bd nim 2001 cho ting nhém ddi twong khac nhau. Ngudng xac dinh thiéu
mau di v6i tré em: tré 6-59 thang 1a Hb<110 g/L, tré 6-11 tudi 1a Hb<115 g/L va
tré >12 tudi 1a Hb<120 g/L [85].

C6 nhiéu phwong phap dinh lugng ndng d6 Hb trong mau, trong d6 phuong
phap cyanmethemoglobin duoc coi 1a tiéu chuan vang, thuong dugc sir dung dé so
sanh va chuan hoa cac phuong phap khéac [85]. Trong mot s6 nghién ciru tai thuc

dia, ngudi ta con sir dung may do quang ké HemoCue dé dinh lugng Hb.
1.1.6.3.Pdnh gid tinh trang thiéu st

Sét 1a mot loai khoang chét thiét yéu can thiét cho co thé con nguoi va chi
duoc hap thu qua con duong an udng. Sat binh thuong khi hap thu vao mach mau
ton tai dudi dang ion Fe*+va Fe**, mot phan khac thi duoc dy trir dudi dang
ferritin (1a protein du trir sit) chira khoang 20% tong luong sit cua co thé. Xét
nghiém dinh luong sat huyét thanh noi chung va xét nghiém dinh luong Ferritin
noi riéng gitp danh gia nhitng rdi loan chuyén héa sit trong co thé. Trong tinh
trang khong nhiém tring, ndng do6 ferritin huyét thanh 1a mot chi s 1y tuong dé
chan doan tinh trang thiéu sit va theo ddi cac can thiép thiéu st & cong dong.
Ngudng xac dinh thiéu st v6i tré <5 tudi 1a ferritin huyét thanh <12 pg/L, tré >5
tudi 1a ferritin huyét thanh <15 pg/L. Cac nghién ciru gan day ciing sir dung chi s6
dinh lugng céc thu thé transferrin huyét thanh trong chan doan thiéu sat [85].
1.1.6.4. Pdnh gid tinh trang thiéu kém

Ddnh gid khdu phan: Nguyén nhan pho bién nhat cua viéc thiéu kém & cac
nude dang phat trién khong chi do khau phan khong di kém, ma con do gia tri sinh
hoc cia k&m trong khau phan in thap, cing voi d6 13 vé sinh kém géy ra ty 1é cao
céc bénh nhiém tring nhu bénh tiéu chay lam tang nhu cau kém. Cac thuc pham

chtra nhiéu k&m bao gdm thit (dic biét 1a gan), hai san va trimg. Ché d6 an co it
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thyc pham chtra kém va chta rat nhiéu ngii cdc chua tinh ché, dan dén luong
phytates (chat e ché hap thu k&m) trong khau phan cao [86]. Bé danh gia k&m
trong khau phan, cac phuong phap tiéu chuin thudng duogc sir dung nhu cac ban
ghi vé thuc ph?lm, bd cau hdi nho lai hay bg cau hoi v tan suat tiéu thu thuc phém
[87]. Han ché 16n nhét ciia cac phuong phap danh gia ché d6 an 1a cac bang thanh
phan thuc pham qudc gia ¢6 dit lidu vé cac thuc pham dia phuong nhung thudng
khong ddy du hodc khong chinh xac ma ciing khong phai ludn c6. Hon nira, cho
du c6 dir liéu ham luong kém trong thyc pham, nhung dit lidu vé ndng d6 phytate
hau nhu luén thiéu. Do d6, rat kho ude lugng chinh xac mirc hap thu kém bang

phuong phap danh gia khau phan an.

Noéng dj kém huyét twong (hodc huyét thanh) 13 chi sé dugc sir dung rong
rdi nhat dé x4c dinh tinh trang kém. Nong d6 kém huyét twong thudng dap tung véi
viéc bd sung ké€m, dac bi¢t & nhitng bénh nhan c6 muc kém thép hodc rat thép [88].
Tuy nhién, ndng d6 k&m huyét trong bi anh hudng boi nhidu yéu tb nhu tinh trang
viém, an chay, mang thai, thudc tranh thai va thudc diéu tri bénh tim [88, 89]. Viém
nhiém gy giam ndng do k&m, nhin d6i lai dan dén ndng d6 kém cao hon. Do do,
su bién d6i ndng do kém c6 thé 1én dén 20% giira ngay va dém. Hon nira, cic mau
sinh hoc d& bi nhiém kém tir moi trudng, vi du tir cac dng mau, va cudi cung 1a sy
phan hiy mau ciia cic mau méu sé& 1am ting nong d6 k&m trong huyét twong vi
hong cau chira hon 10% kém so véi huyét twong. Do d6, dé xét nghiém tin cay can

phai lay méu can than, st dung dung cu chuan.

Xdc dinh nong dp kém trong nwéc tiéu: Luong kém thai qua nudc tiéu
chiém khoang 15% luong k&m mat hang ngay. Khi tiéu thy mot khau an an thiéu
kém, luong k&m bai tiét co thé giam 96% [90]. Vi thé, ndng do kém trong nudc
tiéu co thé 1a mot chi s6 co gia tri vé tinh trang k&m. Lowe di bao cao rang c6 mdi
lién quan gifta lwong kém tiéu thu va nong do kém trong nudc tiéu. Kém trong
nude tiéu 1a chi sé hitu ich vé tinh trang k&m, nhung chi ¢ nhimg ngudi co tinh

trang k&m vira phai [88]. Tuy nhién, hién nay van chua c6 du dir liéu vé kém niéu
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(thuong duogc biéu hién lién quan dén creatinine tiét ni¢u) dé dua ra cac khuyén

cao viing chic vé tinh hiéu luc va tinh hitu dung nhu mét chi sb vé tinh trang kém.
1.2. TANG CUONG VI CHAT DINH DUONG VAO THUC PHAM
1.2.1. Lich sir ting cwong vi chit dinh dudng vao thue pham

Tir dau thé ky 19 d3 co cac nghién ctiru khoa hoc 13 co s¢ cho viée ting
cudng VCDD vao thyc pham; trong d6 c6 cac nghién ciru vé ky thuat, do on dinh,
tuong tic va hiéu qua cua bd sung VCDD vao thuc pham. Sau do6, cac ki thuat
ting cudng VCDD vao thuc pham d3 dugc ap dung & cac nudc phat trién do c6
nén cong nghiép san xudt thyc pham va hé thong thi trudng thue pham rong khip.
Nam 1923, Thuy Sy 1a nudc dau tién ting cuong iod vao mudi dé phong ngira
budu ¢6 va dan don [91]. Anh va My 1a cac nude tiép theo nhanh chong ap dung
ting cuong vitamin D vao sita phong ngira cdi xwong cho tré em. Sau dé, nhiéu
nude chau Au va chau My khac ciing da ting cudng mot hodc nhidu loai VCDD
vao thuc pham. Sang thé ky XX, ting cudng VCDD vao thuc pham da tr¢ thanh
mdt phuong phap dugc cha trong dé phong ngira thiéu VCDD & cac nudc dang
phat trién.

Nam 1990, hoi nghi thuong dinh vi tré em da dé ra cac muc tiéu vé VCDD
va xac dinh tang cuong VCDD vao thuc phém la mot trong ba cach tiép can dé

phong chdng thiéu VCDD [92].

Tang cuong VCDD vao thuc phém 1a bd sung thém mot hodc nhiéu loai
VCDD can thiét vao mét loai thuc phém co thanh phﬁn gé)m VCDD d6 hodc khong
v6i muc dich du phong thiéu hut mot hodc nhiéu VCDD trong cong dé)ng hoac cho
mot nhom dbi twong dic biét [93]. Tang cuong VCDD vao thue pham bao gom ca
cac luong thuc san xuat dong goi tap trung hodc cac san pham thuc pham dong goi
khac hoac bao gém ca tang cuong VCDD tai ho gia dinh (nhu viéc tron bot bd
sung da VCDD vao thtrc an trudce khi dn). Chién lugc ting cudng VCDD vao thuc
pham c6 thé sir dung mot, hai loai hoic da VCDD.
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Thuc phém mang la céac thuc phém duoc lya chon dé tang cuong mot hoac
nhiéu loai VCDD. Theo WHO, thyc pham mang can dap tung dic tinh sau [94]:
Puoc da sé ngudi dan st dung, trong d6 dic biét 1 duge nhom dbi tugng co nguy
co cao thiéu VCDD sir dung; La loai thyc pham duoc tiéu thu thuong xuyén hang
ngdy voi mie tiéu thy tuong ddi hing dinh, nhét 1a duoc nhém ddi tuong nguy co
cao tiéu thu; Pugc san xuét tap trung véi $6 lugng 16n dé co6 thé kiém soat duge
chat lwong va ham luong vi cht ting cuong; Quy trinh san xuat khong yéu cau ky
thuat phirc tap khi duoc ting cuong VCDD; C6 mang ludi phan phéi rong rai, dam
bao thuc pham sau khi ting cudng VCDD c6 thé dén tay ngudi dan va dic biét

nhoém ddi twgng quan tam.

Chat ting cudng 13 nhitng hop chit cia VCDD duoc lya chon dé ting cuong
vao thyc pham. Lya chon chét ting cudng thuong dya trén cac yéu cau co ban 1a
gia thanh; kha nang hap thu cao khi ting cudng vao thuc pham; khong 1am thay
d6i cam quan ctia thuc pham sau khi duoc ting cuong; khong bi e ché do cac chat
{rc ché tu nhién c6 sin trong thanh phﬁn thuc phém mang hodc thuc phém thuong
dugc ngudi dan sir dung trong bita dn; cd cac phuong phap do ludng, kiém soat

ham luong ctia VCDD khi dugc ting cuong vao thyc pham [95].

Viéc lva chon su két hop gitra thuc phém mang va chét tang cudng co thé
quyét dinh toi hidu qua va sy thanh cong ciia cac chuong trinh can thiép nén can

dugc nghién ctru can than trudce khi trién khai trén dién rong.

Thuc phém tang cuong VCDD la céc loai thuc phém sau khi da duogc tang

cuong thém mot hoac nhiéu loai VCDD va duoc dua ra tiéu thu

1.2.2. Phwong phap ting cwong vi chat dinh dudng vao thwe phim

C6 nhiéu phwong phap ting cudng VCDD vao thuc phdm. Hau hét cac
phuong phap déu yéu cau ky thuat don gian va dé thyc hién.

Phuwong phdp khudy trén: Ding k§ thuat do luong va khuay tron mot luong
VCDD da xéc dinh vao mdt lugng nhét dinh thuc phém thanh phém. KV thuat nay
thudng duge thuc hién & khau cudi cing trong diy chuyén san xuat thuc pham

ngay trude khi dong goi. Hau hét cac thuc pham ting cuong VCDD déu dugc san
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xudt theo phuong phap nay. Cac vitamin tan trong nudc s& duoc hoa tan vao nudc,
sau d6 dem khudy tron dung dich vé6i cac thyc pham ¢ dang 1ong nhu sita, nudc
hoa qua, dd uéng hodc ¢6 thé tron & dang bot voi cac thuc phém kho nhu bot my,
bot ngd, bdt gao, hay sita bot. Vitamin tan trong dau co thé duogc khqu tron truc
tiép v6i thyc pham nhu dau n, bo dong vat, bo thyuc vat hay sdt mayonaire. Cac
vitamin tan trong dau ciing c¢6 thé dwoc san xuat & dang bao phim siéu nho
(microencapsulate) dé tron v6i thuc pham bot tan trong nude va dé bao vé cac
vitamin ndy khong bi anh hudng tir cac tic nhan oxi hoa va cac thanh phan khéac

ctia thuc pham [96].

Tang cuwong VCDD vao gao va dwong: Day 1a phuong phap doi hdi ky
thuét phirc tap hon, c6 nhiéu k¥ thuat khac nhau dé ting cuong VCDD vao gao. K§
thuat néng 1a tron VCDD vao bot gao, sau d6 cho hon hop bot nay vao cac may ép
dun dé tao hinh hat gao (tuong ty nhu cach san xuét my tom) voi nhiét do cao. Ky
thudt ép dun lanh 1a k¥ thuat cling tron VCDD vao bot gao va ép dun nhung véi
nhiét do chi khoang 70°C. Hat chira VCDD s€& c6 mau tréng duc nén dé phan biét
voi hat gao binh thuong. Ky thuat bao phim la ky thuat phun VCDD vao céc hat
gao, sau do cac hat gao nay dugc bao béng 16p nhya thuc phém an duoc dé dam
bao VCDD khéng bi rira trdi trong qua trinh vo gao trude khi ndu. K§ thuat phun
bui 1a hat gao dugc danh bong sau d6 dugce tron voi bot vitamin, khodng chat dé
hdn hop bot nay dinh vao bé mit hat gao vi lyc tinh dién. Gao tang cuong VCDD
theo k¥ thuat nay s€ bi tréi 16p VCDD khi vo gao, nén khong dugc vo gao trude
khi ndu [97].

V61 phuong phap tang cuong VCDD vao duong, vitamin A ¢ dang bot duoc
gin v6i tinh thé duong. Khi trién khai ting cudng VCDD, céc hat vitamin A-tinh
thé duong, hodc cac hat gao mang VCDD s€ dugc tron voi duong hoac gao binh

thudng theo ty 18 dé dat duoc liéu lugng VCDD mong mudn trong thuc pham [98].

Ting cwong VCDD tai h$ gia dinh hodc tai cong dong: Phuong phap nay
cho phép tiang cuong VCDD vao thyc pham tai nha. Thyc té phuong phap nay 1a

su két hop giita uéng bd sung va ting cudng vao thuc pham, thuong duoc ap dung
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khi can ting cuong VCDD cho thyc phdm cua tré em. Phuong phap nay co thé
duogc ap dung cho mot s san phadm nhu bot bd sung da vi chit dung tron vao thirc

an cho tré em hay cac san phdm thuc phim dang sét ding phét trén banh my [11].

Tang cwong VCDD sinh hoc: Dam d6 dinh dudng trong thuc pham s& dugc
1am giau thém théng qua viéc nhan gidng vat nudi, ciy trong thong thudng, hodc/va
cai tién thuc hanh nong nghiép, va/hodc cong nghé sinh hoc hién dai ma khong hy
sinh bat ky ddc diém nao cua thyc pham dugce ngudi tiéu dung ua thich hodc cac
dic tinh quan trong nhat ddi voi néng dan [99]. Thudng hay gip nhiéu nhit 13 ting
cuong VCDD vio thirc dn cho gia stic hodc phan bon cho cdy trong. Khi gia stc
an thirc 4n ting cuong VCDD, hodc cdy trong dugc bon phin cé ting cuong
VCDD, cac thuc phém thu dugc nhu thit, lwvong thue, hay rau mau s€ c6 ham lugng
VCDD ting 1én. Mot s6 nghién ctiru dd cho thiy ting cudng VCDD sinh hoc ¢6
hi€u qua voi vige cai thién né)ng dd mét s6 loai VCDD nhu vitamin A, sit, kém
[100]. Phuong phap nay tuong ddi ty nhién nhung méi nén van cin dugc nghién
ctru thém vé& hiéu qua gia thanh, hiéu qua t6i tinh trang VCDD ciing nhu tac dong
to1 mai truong.

1.2.3. Hiéu qua ciia tiing cwong vi chit dinh dudng vao thwe pham ddi véi tinh

trang vi chit dinh duéng

Tang cudng VCDD vao thyc pham 13 mot trong nhitng chién lugc an toan va
c6 hiéu qua dé phong chdng thiéu VCDD va da duoc trién khai ¢ nhiéu qudc gia
trong hon mot thé ky qua. Tuy nhién, khong c6 nhidu qudc gia danh gia diy du
hiéu qua ctia chuong trinh nay ddi voi stc khoé cong dong [101]. Hiéu qua cua
tang cuong VCDD chil yéu duoc danh gia qua cac nghién ciru hiéu luc (efficacy)

va nghién ctru hiéu qua (effectiveness).
1.2.3.1. Déi véi tinh trang vitamin A

Vitamin A dugc ting cudng vao nhiéu loai thyc pham khac nhau str dung
cho tré em tudi hoc duong gdm bot my, my chinh, bo thyc vat va duong. Keats

phan tich tong quan cho thiy v6i nhom tré tir 5-9 tudi, thuc phim ting cuong
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vitamin A lam ting dédng ké ham luong retinol huyét thanh. Chuong trinh ting
cuong vitamin A vao thuc phdm trén dién rong c6 thé giup giam 2,7 triéu tré em
bi thiéu vitamin A mdi nam [9].

Nghién ctru cua Solon st dung my chinh tdng cudng vitamin A cho bira an
gia dinh c6 tré nho cho thay c6 cai thién déng ké chi sé retinol huyét thanh cua tré,
dac biét nhitng tré em da bi thiéu vitamin A [102]. Muhilal cting nghién ctru hi¢u
qua ctia my chinh ting cudng vitamin A trén tré em tudi hoc dudng cho thiy két
qua tuong ty. Ty 1€ tré em bi vét Bitot giam tur 1,2% xuéng con 0,2% sau can thiép,
tuy nhién ty 1¢ kho mét khong thay d6i. O nhom can thiép, dudng ting truong chiéu
cao cua tré tot hon, chi s6 Hb ciing ting dang ké. Ty suét tir vong & nhom chimg
cao gip 1,8 1an nhém can thiép. Nong d6 vitamin A trong sita ctia ba me sir dung

my chinh tdng cudng vitamin A trong bita an ciing tang 1én [103].

Guillermo nghién ctru hi¢u qué cuia dudng tang cudong vitamin A véi tré em
tudi hoc duong cho thiy chi sé retinol huyét thanh ting 76% tré em & nhom can
thiép. Trong d6 ddc biét nhoém tré co chi sb retinol huyét thanh trung binh ¢ murc

dudi 20pg/dl thi chi sé nay ting gan gip doi [104].

Mejia str dung dudng ting cudng vitamin A cho tré nho cho thay ngoai cac
chi s retinol huyét thanh, retinol-biding protein ting 1én thi cac chi sé nhu ferritine
huyét thanh, d6 bdo hoa transferritin va total iron binding capacity ciing ting 1én
dang ké (p<0,05)[105]. Két qua nay ciing cho két qua tuong tu v6i nghién ctru ciia
Muhilal 14 thyc pham ting cuong vitamin A c¢6 thé gitp cai thién chuyén hoa st
va tinh trang sat ctia co thé [103, 105]. St dung dudng ting cudng vitamin A trong
cac chuong trinh qudc gia cho tré em tudi hoc dudng ciing cho két qua cai thién

tinh trang vitamin A & tré [106].

Nghién ctru st dung bt my tdng cuong vitamin A lam banh cho bita an tai
truong cta tré em 6-13 tudi cling cho thiy hiéu qua cai thién tinh trang vitamin A.

Sau 30 tuan, ndng do retinol huyét thanh tang (p=0,02). Panh gi4 d4p Gng thay doi
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lidu twong tmg (MRDR) cho thay banh ting cuong vitamin A 1am giam 50% s tré
c6 du trit vitamin A trong gan thap [107].

Nghién ciru cia Xuan Zhang vé hiéu qua ciia banh quy ting cudng vitamin
A véi cic liéu lwong khac nhau va udng vién nang vitamin liéu cao trén tré em tir
3-6 tudi cho thdy hiéu qua giam tinh trang thiéu vitamin A (p<0,05) & ca 2 nhom.
Céc chi s6 tang truong gém can ning theo tudi, chidu cao theo tudi va can ning
theo chiéu cao ciing ting dang ké. Sau 9 thang, chi sé Hb cai thién va ty 1¢ thiéu
mau giam dang ké [108]. Chen nghién ctru bot gia vi ting cudng vitamin A sir

dung cho tré tir 2-7 tudi ciing cho két qua giam ty 18 thiéu mau[109].

Sandjaja st dung dau 4n ting cudng vitamin A cho tré tir 6 thang t6i 9 tudi
tai Indonesia cho thdy ham luong retinol huyét thanh ting tir 2-19%, ham luong

vitamin A trong sita me ciing ting 1én dang ké [110].

Nhu vay, cac nghién ctru vé ting cudng vitamin A vao thyc phdm nhu my
chinh, dudng bot my va bot gia vi déu cho thay hiéu qua déi véi tinh trang vitamin
A va thém hiéu qua v&i chuyén hoa sét va cai thién tinh trang thiéu mau. Tuy nhién,
ham lwong vitamin A trong thuc phdm cta cic nghién ctru rat khac nhau, chua
thdng nhét va céc tac gia ciing khong dé cap cac co sé dé tinh liéu vitamin A ting

cudng vao thuc pham lya chon.
1.2.3.2. Péi véi tinh trang siit

Céc hop chét ctia sit dugc WHO khuyén nghi sir dung dé ting cuong VCDD
vao thuc pham déu dugc hap thu tét vao co thé nguoi [98, 111, 112]. Sét cling
duoc ting cuong vao nhiéu loai thuc pham khac nhau.

Nghién ctru ctia Philippe Longfils vé& hi¢u qua cta nudc mam ting cudng
st trén tré em tudi hoc duong cho théy ca can nang, néng do Hb, né)ng do ferritin
huyét thanh déu duoc cai thién so véi nhém chimg, ca sat EDTA va sit sulfat sir

dung trong nghién ciru déu hap thu tét va an toan cho tré em [113].

Junsheng Huo str dung xi dau ting cudng sit EDTA trong bita an cho tré

em tir 11 — 17 tudi cho théy c6 hi¢u qua cai thién tinh trang thiéu mau thiéu sét
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(ndng d6 Hb, sit huyét thanh, Ferritin huyét thanh ting). Khong c6 sy khac biét co
giita sir dung sat EDTA liéu thp 5 mg/ngay va liéu cao 20 mg/ngay [114].

Sit EDTA khi dugc ting cudng vao thuc pham khong bi anh hudng boi cac
yéu té can tr hip thu sat nhu phytic acid hay polyphenols. Nghién ctru ctia Abirazi
st dung bot dau ting cudng sit EDTA (10mg/bita) trong bira in tai trudng cua tré
tir 5-12 tudi & ving co sdt rét luu hanh cho thay cac chi s Hb, ferritin huyét thanh,
dur trit sat ctia co thé déu ting so voi nhom chimg (p<0,001), ty 18 thiéu sit va thiéu

mau do thiéu sit déu giam [115].

Cac nghién ciru ting cudng sit vao bot ngd sir dung cho bita an tai trudong
cho tré em dudi 14 tudi ¢ Brazil [116], va tré em tir 3-8 tudi & Kenya [117] ciing
cho két qua twong tu. Tuy nhién, nghién ctru & Kenya cho thay st dung sit EDTA
lidu thap (28mg/kg bot ngd) co lam giam ty 1é thiéu sat nhung khong lam thay doi
ty 1¢ thiéu mau.

Tang cudng sit vao bot my liéu 6mg sit EDTA cho 1 bira an tai truong cua
tré em tir 6-15 tudi ciing lam giam ty 1& thiéu mau sau 7 thang can thiép. Céc chi
s6 Hb, ferritin huyét thanh, transferrin receptor, zinc protopophyrin déu ting so v6i
nhom ching (p<0,0001) nhung khong thay co su cai thién vé cac chi sb kiém tra

nhan thuc [118].

Nghién ctru & Costa Rica st dung hai hop chét sit khac nhau 1a ferrous
fumarate tang cuong vao bdt my va ferrous bisglycinate tang cuong vao bot ngd
v6i liéu luong ude tinh dap ung duoc 50% NCDDKN cho tré em tir 1 dén 7 tudi
trong thoi gian tir nam 1996 téi 2009. Can thiép cho thay hiéu qua cai thién tinh
trang thiéu mau va quan trong nhat 1a ty 1& thiéu mau thiéu st da giam tir mic
6.2% (95% CI: 3,0% - 9,3%) trudc can thiép xudng mirc khong con phat hién ra
dugc sau khi can thiép [119].

Gao 1a loai lvong thuc chinh ¢ nhiéu qudc gia nén 13 mot thuc pham 1y
tuong dé ting cuong VCDD do d& dat do bao phii cao. Nghién ctru thir nghiém

lam sang sir dung gao tang cuong sit cho bira an tai truong cua tré em 6-13 tudi &
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An D9 ciing cho thdy hiéu qua lam ting du trit sit trong co thé. Ty 18 thiéu sat va
thiéu mau. Thir nghiém cam quan cho thay gao dugc ting cudng sét ¢ lidu 3-5mg
sat/100g gao khong khéc biét so vdi gao binh thudng ca trude va sau khi ndu [120].
Nghién ciru ctia Trinidad danh gia hiéu qua cua gao ting cudng sat ciing cho két
qua twong tw. Ca hai hop chat sit 1 sit EDTA va sit fumarate (ferrous fumarate)

déu hiéu qua véi tinh trang thiéu mau va thiéu sat [111].

Zimmermann nghién ctru gao ting cuong sat st dung cho tré em tiéu hoc
két hop tay giun tai An do ciing cho thiy ty 18 thiéu sit giam. Dac biét, nghién ctru
nay con cho thy sir dung gao ting cudng st 1am giam lwong chi nhiém doc man

tinh & nhém can thiép [121].

Angeles-Agdeppa va cong su ciing st dung gao dugc ting cuong sit loai
ferric pyrophosphate dang hat bao phim trong thoi gian 9 thang cho thiy c6 tac
dung giam thiéu mau ¢ tré em 6 dén 9 tudi: ty 1é tré bi thiéu mau giam va nong do
Hb tang (p= 0.000) [122].

Walter str dung banh quy dugc tang cuong Hb cho bira an tai truong cua tré
em ciing co két qua ting dang ké ham lugng Hb (p<0,01)[123]. M6t nghién ciru
khac cta Bouhouch & Morocco ciing sir dung thyc pham mang 13 banh quy ting
cuong v6i hai loai hop chat siat 1a ferrous sulfate (FeSOs) va sat EDTA
(NaFeEDTA) cho hai nhém tré em khac nhau tir 7-9 tudi. Két qua cho thay ca hai
loai hop chét st déu c6 tac dung cai thi¢n tinh trang sat. Diéu tha vi & nghién ctru
nay 1a str dung banh quy ting cudng sit giup lam giam lugng chi trong mau, gitp

giam nguy co ngd doc chi [124].

O Viét Nam, Lé Thi Huong nghién ctru so sanh hi¢u qua cua thuc phém
ting cuong sit voi udng bd sung vién sit trén tré em tiéu hoc cho thiy my an lién
ting cudng sit co hiéu qua ting nong do Hb, ferritine huyét thanh va mirc dy trix
sdt ctia co thé, 1am giam ty 1 thiéu mau va twong duong véi hiéu qua cia udng bo
sung sit néu tré str dung dung lidu khuyén nghi. Ty 1¢ ting nay twong duong véi

mdt ntra hi€u qua toi da ctia bi¢n phap uong vién sat. Nhu vay, ¢ cac vung co thiéu
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sat & mirc d6 vira va nhe thi thuc phdm ting cuong sit 1a giai phap hop 1y dé giam

ty 1& thiéu mau thiéu sat [125].
1.2.3.3. Péi véi tinh trang kém

K&m 1a VCDD can cho su ting truong va phat trién ¢ tré em nhung co thé
& tinh trang thiéu k&m khong biéu hién bénh dic hiéu, do vdy twong dbi khé phat
hién néu khong co cac xét nghiém mau. Khi c6 biéu hién céc triéu chimg thiéu kém
thi su ting trudng va phat trién da bi anh huong trong mot thoi gian dai. Do vay,
viéc dy phong thiéu kém 13 quan trong va sir dung thuc pham ting cuong kém 1a
mot giai phap tuong dbi hiéu qua. Nhiéu loai thuc phdm khac nhau di duoc ting
cuong k&m dé str dung cho cac nghién ciru va cac chwong trinh can thiép [126].
Hau hét cac nghién ciru déu cho thay ting cudng k&m vao thyc pham khong lam

anh huong t6i hap thu ciia cac VCDD khac, dic biét 1a sit.

Nghién ciru cia M Hambidge cho thiy st dung bira sang ngii cc an lién co
ting cuong kém ¢ tré em 5 tudi véi lidu luong kém dap tmg 25% RDA trong 9

thang d4 1am ting ndng d6 k&m huyét thanh (p<0,05) [127].

Kilic nghién ctru sir dung banh my ting cuong kém véi lidu 2mg/kg/ngay
k&m nguyén té cho tré em tir 7-11 tudi c6 mirc kém huyét thanh thip trong bita n
tai truong trong 3 thang. Lidu k&m xéc dinh trong nghién ctru nay 1 nho sir dung
két qua nghién ctru trude d6 vé hidu qua udng bd sung kém tdi hdi phuc SDD. Két
qua cho thiy ndng do k&m huyét thanh va nong d6 k&m bach cau (leukocyte zinc)
ting dang ké (p<0,01). Cac chi sé can ning, ndong d6 albumin huyét thanh va
phosphatase kiém ciing ting c6 y nghia (p<0,01). Albumin huyét thanh ting do
kém c6 anh hudng téi tong hop protein va 1am ting mirc d6 ngon miéng. Chirc
ning mién dich cia tré cling duoc cai thién rd rét. Néng do kém sir dung trong
nghién ctru khong gy cac phan tng phu hodc ngd doc kém ¢ tré. Vé Iy thuyét,
kém thudng tranh chip véi dong khi gin véi cac thy thé hap thu va van chuyén.

K&m gin voi calci, phytat tao thanh cac chat khong tan, anh hudng téi hap thu sat.
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Tuy nhién, liéu lugng sit trong nghién ctru nay khong 1am anh huéng tdi cac chi

s6 dong huyét thanh, calci, phosphor, ferritin huyét thanh va haemoglobin [128].

Ohiokpehai nghién ctru ting cuong kém vao hon hop chio bot ngd va dau
tuong trong bira 4n tai truong cua tré em tiéu hoc tir 6-9 tudi tai Kenya véi lidu
kém 13 5mg kém trong 100g chao, twong duong dung 100% RDA. Két qua cho
thdy sy cai thién rd rét tinh trang kém huyét thanh va giam sd ngay nghi hoc cua

tré em (p=0,042) [129].
1.2.3.4. Péi véi tinh trang da vi chét dinh dwing

Céc VCDD c¢6 su twong tic voi nhau trong co thé [130]: Vitamin C giup
ting cudng hip thu sat tir thuc phdm hodc tir ché pham cua sat [16, 131], ting
cuong vitamin A hodc kém giup cai thién chuyén héa sat. Khi ché d6 an ngheo
nan, don diéu, co thé cling thuong thiéu nhiéu loai VCDD hon 1a mét loai don 1é.
Tré em tudi hoc duong 14 giai doan phat trién quan trong nén cang c6 nguy co thiéu
nhiéu loai VCDD. Ting cudng da VCDD véi viée két hop tir hai cho t6i nhiéu loai
VCDD khac nhau trong nhiéu loai thuc phém khac nhau do vady da dugc nghién
ctru ap dung. Cac nghién ctru st dung thuc pham ting cudng da VCDD ¢ tré em
cho thay c6 sy cai thién ddng ké ham luong huyét thanh ctia cac VCDD, dic biét
ting cudng cac VCDD nhu vitamin A, sit va cac VCDD khac lam ting dang ké
ham luong Hb huyét thanh [101]. Ddi v6i tré tudi hoc dudng nhidu nghién ciru da
cho thiy céc can thiép da vi chat mang lai loi ich vé tinh trang VCDD, sirc khoe,
ting trudng va phat trién tré em dong thoi chi rd da VCDD c¢6 hiéu qua hon mot
VCDD don 1¢ [55]. Tang cudng nhiéu VCDD vao thyc pham 1a mot giai phap tot
dé cung cAp VCDD cho tré em. Nghién ciru so sanh hiéu qua cta sir dung thyc
pham ting cuong tir 3 VCDD trd 1én voi viée st dung 1-2 VCDD cho thay hiéu
qua (effect size) cua thyc pham ting cuong VCDD d6i véi chiéu cao va véi can
ning c6 y nghia théng ké [132]. Hiéu qua (tinh bang effect size — ES) ctia thuc
pham ting cuong nhiéu VCDD ciing lam ting ¢ y nghia thong ké véi cac chi sd
Hb, k&m, retinol huyét thanh va su phat trién van dong ¢ tré em [133]. Thuc pham

tang cudong nhidu VCDD c6 chira sat cai thién tinh trang ting trudng tré em tot
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hon, va thdm chi ca tinh trang sit ciing tot hon so véi thyc pham khong ting cudng
sat hodc chi ting cudng st don 1 [132].

Winichagoon nghién ctru st dung bot gia vi ting cudng VCDD gdm sat
(5mg), kém (5mg), vitamin A (270ug) va iod (50p) trong mot khau phan an cho
hoc sinh tiéu hoc tai Thai Lan cho théy co cai thién néng do Hb, kém huyét thanh
va iod, giam ty 1& bénh tat va ting chirc ning nhan thirc ngin han nhung khong anh
huong toi cac chi s6 nhén tric [134].

A Seal nghién ctru sir dung bot ngd ting cuong VCDD gom vitamin A, B,
B2, B3, B6, B12, acid folic, st va k&m cho tré em dudi 5 tudi & Zambia. Két qua
cho thiy can thiép c6 hiéu qua cai thién nong do vitamin A, ndng do sat huyét

thanh va giam ty 1& thiéu mau (p<0,001) [135].

Tai An Do, nghién ctu bita an trua tai trudng cua tré em tiéu hoc duge bd
sung da vi chat gdm Vitamin A (375pg), kém (4,2mg), acid folic (225ug) va
Vitamin B12 (1,35ug) cho thiy hiéu qua cai thién nong do vitamin A, sit huyét

thanh, folat va giam mirc d6 thiéu vitamin B12 [136].

Tai Viét Nam, nghién ctru ciia DS Thi Hoa cho thiy khi cho tré em tiéu hoc
an banh bich quy c6 bd sung sit va vitamin A trong 6 thang da 1am giam dang ké
ty 18 SDD thap coi [137]. Tran Thay Nga nghién ciru trén tré 6-8 tudi sir dung banh
quy ting cuong VCDD vdéi 16 loai vitamin va khoang chat khac nhau trong d6 ¢6
sét, kém, vitamin A cho théy cai thién dang ké n@)ng do Hb, ferritin, kém va retinol
huyét thanh; 1am giam nguy co thiéu mau, thiéu kém va thiéu iod. Diéu tha vi 1a
nhiém giun khong anh hudng téi hiéu qua cua banh quy ting cuong VCDD ma
nguoc lai banh quy ting cuong VCDD gitip 1am ting hiéu qua tiy giun. Tuy nhién,
hi€u qua cai thi¢n tinh trang VCDD thé hién rd nhat & nhom tré vira duge dn banh

quy ting cudng VCDD vira duoc tay giun [138].
1.2.4. Hi¢u qua gia thanh

Tang cudng VCDD vao thuc phdm cho nhidu ngudi dn nhat nén giai phap
nay huéng tryc tiép toi cong dong nhiéu hon 1a t6i timg c4 nhan va mang tinh chat

du phong thiéu VCDD nhiéu hon 14 diéu trj [98]. Chinh vi vay hiéu qua gi4 thanh
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cua phuong phap nay dong vai tro quan trong. WHO danh gia mdt chuong trinh
can thiép c6 hiéu qua gia thanh khi ¢ hiéu qua gia thip hon it nhat 3 1an GDP binh
quan dau nguoi [139].

So sanh lgi ich kinh té thiy chi phi cho ting cuong VCDD vao thyc pham c6
ty 18 loi ich cao: chi phi thip, din tdi ting cuong VCDD vao thuc pham dugc dit
1én hang dau trong cac dau tu cong lién quan t&i xa hoi. Ty 16 nay 1a 6:1 (loi ich 6
1an cao hon dau tu) néu tinh hiéu qua so v&i ning suat lao dong, va ting 1én 36:1
(loi ich 36 1an cao hon dau tu) néu tinh hiéu qua vé nhan thuc tri tué [140]. Thiéu
VCDD, dic biét thiéu vitamin A, sit, kém va Iod gay thiét hai 11% GDP & cac
quéc gia chau A va chau Phi; dau tu vao VCDD duge coi 1a mot trong 4 dau tu
tt hang diu cho uu tién phat trién (gém VCDD, kiém soat HIV/AIDS, tur do
thwong mai va phong chéng sbt rét) [141].

Hiéu qua gia thanh con dugc danh gia bang chi phi ngian ngira nguy co tir
vong, hodc chi phi cho mdt nim séng khoe manh khong bénh tat (Disability-
adjusted life-year - DALY). Tuy theo khu vyc va loai VCDD, hiéu qua gia thanh
ctia thye pham ting cuong VCDD 14 $22 cho 1 DALY & cac qudc gia Dong Phi
va la $140 cho 1 DALY ¢ Chau My La tinh. Hi¢u qua gia cua tang cuong VCDD
vao thuc pham 1a tir 22 dén 60 USD cho 1 nam séng khoe manh (DALY) thip hon
nhiéu so véi hiéu qua gia diéu tri viém phoi 85 USD/DALY va 152 USD/DALY
cho diéu tri tiéu chay bang bu nudc duong udng (udc tinh trén 80% chi phi) [142].

Vi cac chuong trinh tang cuong VCDD trén dién rong, udc tinh gia thanh la
mdt bude quan trong, trong d6 can phai tinh dén chi phi cia doanh nghiép (dau tu
co s& vat chat, chi phi mua chét ting cudng), ciing nhu céac chi phi ctia xa hoi (chinh
sach, theo ddi, va danh gia...). V&i nhitng loai thyc pham nhu lvong thuc, gia vi
thuong dugce tiéu thu vai sé luong 16n. Do d6, viée ting gia du chi chut it cling c6
thé c6 anh hudng sau sic. Dé dam bao su thanh cong cua chuong trinh, gia thanh
san pham ting cudng VCDD khong nén vuot qua 1% dén 2% so v6i thuc pham
khéng ting cudong VCDD [126]. Hau hét cac VCDD c6 gia thanh khong cao, cac

trang thiét b1 san xuat cong nghié€p déu c6 san do da sur dung cho vi¢c bod sung cac
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phu gia, nén gia thanh ting hau nhu khong dang ké.
1.2.5. Phwong phap ting cwong vi chit dinh duéng vao sira

Stra [a mot loai thuc an dugc st dung rong rai trén thé gid1, ¢ chlra nhiéu
loai chat dinh dudng, sira lai rat dé tiéu hoa va hap thu ddi vai tré em. Theo khuyén
céo cia WHO thi sita 13 mot trong nhitng nhoém thuc pham can thiét trong bira an
hang ngay cta tré. Tuy nhién, sira ¢ nhugc diém 1a ham lugng cac vi chat dinh
dudng khong cao, vi vay ting cudng VCDD vao sita giup khic phuc nhuoc diém
nay va co thé dap Gmg nhitng nhu cau dinh dudng can thiét cho co thé cua tré trong
nhimg giai doan phat trién quan trong. Sita ting cuong VCDD duoc chip nhan

rong rii nhu mot can thiép dé cung cap thém VCDD véi su dong thuan cao [143]

Trudc day, cac nghién ctru chi yéu 12 sita cong thirc va dbi tuong 1a tré nho
dudi 2 tudi cho cac két qua khac nhau vé hiéu qua cua sita ting cudng sit. J.
Williams nghién ctru hiéu qua cua sita ting cudng sit cho tré em tir 6-9 thang tudi
trong 18 thang. Két qua cho thy sita ting cudng sit ¢6 hiéu qua ngin ngira thiéu
mau va 1am giam su suy giam phat trién tAm van dong & tré nho [144]. A. Stekel
thir nghiém 1am sang st dung sira cong thirc ting cudng sit cho tré 3 thang t6i 15
thang tudi ciing cho thiy két qua ngin ngira thiéu mau [145]. Sita ting cudng sat
cling gitp phong ngira thiéu mau nhung khong c6 hiéu qua tdi ting trudng va phat

trién cling nhu tan suit bi om cua tré [146-151].

Tuy nhién, mot nghién ciru thir nghiém 1am sang mu kép tién hanh trén tré
so sinh c4n ning binh thudng cia D. Steven lai khong thay hiéu qua cua sita cong
thirc ting cuong sit dbi voi tinh trang thiéu mau. Cac chi sé Hb, ferritin huyét
thanh khong khéc bi¢t gitra hai nhém chiing va nhém can thi¢p. Nhu vay, stra cong
thirc ting cudng sit khong phai 1a ngudn cung cép sit tir thirc dn quan trong doi
v6i tré nho [152]. Két qua nay ciing twong dong véi nghién ctru thir nghiém 1am
sang mu kép cua D. Tuthill trong d6 cho tré dudi 3 thang an sita cong thirc ting
cuong sit khong 1am thay doi tinh trang sit & tré 3 thang va 12 thang tudi [153].

Rivera tién hanh nghién ctru st dung sira tang cuong sat ferrous gluconate
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va vitamin C ddi véi tré em tir 12 d&én 30 thang & Mexico. Két qua cho thiy c6 hiéu

qua cai thién tinh trang thiéu mau va thiéu sat sau 12 thang [151].

Céc nghién ctru vé sita cong thic ting cuong kém chu yéu tién hanh trén
tré em dudi 2 tudi cho thay cac két qua khong thong nhét vé vé hiéu qua cai thién
tinh trang k€m [126]. P. Walravens nghién ctru hi¢u qua cuia sita cong thuc tang
cudng k&m cho tré em dudi 6 thang tudi cho thiy & tré trai cao hon (p<0,025) va
can nang hon (p<0,05) so vé1 nhém chimg. Tuy nhién & nhom tré gai thi khong
thdy su khac biét nay v6i nhom ching. O nhoém tré can thiép, nong d6 kém huyét
thanh cao hon va cac biéu hiéu réi loai tiéu héa it hon [154].Tré nhod bi SDD sir
dung sita cong thuc ting cuong kém ciing cho thiy c6 tic dung ngin ngira thiéu
kém, tang truong tot hon, chirc nang mién dich duoc cai thién, ndng d6 IgA trong
nudc bot cling tang 1€n [155]. Trong khi do, Torrejon nghién ctru sira ting cuong
ca sit va kém cho tré nho dung trong 18 thang cho thay cai thién tinh trang sat
nhung khong cai thién tinh trang k&m huyét thanh [156]. Nghién ctru hiéu qua cua
sira ting cudong k&m trén tré em sinh non hodc tré bi SDD ning cho thay sy ting
truong cua cac ddi twong nay co dugce cai thién nhung cac nghién ctru trén tré du

thang va khoe manh thi khong cho két qua tuong tw [157, 158].

Poi véi tré em tudi hoc dirong, nhidu nghién ctru vé sita ting cuong tir 1
dén 6 loai VCDD khac nhau nhu sat, kém, vitamin A, D, E, B2 trén tré em tir 7-9
tudi cho thay cai thién chi s6 nhan tric thap, it co cai thién nhan thic, tinh trang
hoat dong thé chat hodc chi s6 bénh tat (morbidity). Cac loai sita duoc ting cuong
sat trong thoi gian can thiép trung binh 8 thang c6 hiéu qua gitip cai thién tinh trang

hemoglobin chut it so voi nhom ching [159].

Nghién ctru ¢ Philippines trén tré 6 tudi trong thoi gian 4 thang sir dung sita
bot pha c6 tdng cuong sat, k&m, vitamin A, D, va C. Tré duoc chia thanh 2 nhom
udng 1 cbc sita hodc 2 cde sita (1 cde sita chira 33g sira bot pha trong 150ml nuée).
Két qua cho thay chi s6 Hb huyét thanh tiang c6 y nghia ¢ nhom udng 2 cbc sita

(p<0,05). Ca hai nhom déu co ting ham luong kém huyét thanh va ham lugng
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vitamin C, D sau can thiép (p<0,05). Tuy nhién, nghién ctru nay khong cong bd

ham lugng VCDD da dugc tang cudng trong stra [160].

Nghién ctru & Mong ¢o trén tré 9-11 tudi sir dung sira ting cudng vitamin
D liéu 300IU/ngay cho thiy cé cai thién ndng d6 25(0OH)D huyét thanh; Diéu thi
vi 12 nghién ctru nay con cho thay ting cuong vitamin D vao sira véi liéu thip c6
hiéu qua cai thién ndng d6 25(OH)D huyét thanh tét hon so véi udng vitamin D
lidu cao mét 1an 13.700IU (p<0,0001) [161]. Nghién ctru tai Trung qudc trén tré
10-12 tudi st dung sita ting cudng 5-8 pg cholecalciferol 1am ting chiéu cao
(>0,6% chiéu cao ding va >0,8% chiéu cao ngdi), ting nong d6 khoang ctia xwong

(>1,2%) va mat do xuong [162].

Wang tién hanh nghién ctru tai Trung Qudc trong 6 thang trén tré em hoc
cép 2 st dung sira tang cuong 8 loai VCDD (vitamin A, D, E, B2, pantothenic acid,
phosphor, calci va kém). Két qua cho thay tré em nhom can thiép c6 diém cao hon
& nhiéu moén hoc nhu van hoc, toan, dao dic va hoat dong thé luc tot hon so vai
dung stra khong tang cuong VCDD (p<0,05). Tré em st dung sita ting cuong
VCDD ciing thé hién nang luc ban than, sir dung chién lugc nhan thic trong hoc
tap tot hon va cam thdy it lo ling hon so v6i dung sira khong ting cuong VCDD
(p<0,001) [163].

Bardosono nghién ctru trong 6 thang trén tré em tudi hoc dudng bi SDD
thiéu can st dung sita ting cudng sat, kdm (ham lugng 6,56 mg sit va 2,38mg kém
trong 54g stta/ngay). Sita nén str dung cho nghién ctru ciing c6 chtra 17 loai VCDD
khac nhau gém vitamin A, D, E, K, C, B1, B2, B3, B6, B9, B12, kali, magie, kém,
sat, calci va phospho. Két qua cho thiy c6 sy cai thién tinh trang dinh dudng véi
can ning ting t6t hon (p=0,0045), cai thién vé nhan thirc va tri nhd & nhém ubng
stra tdng cuong VCDD so v&i nhom udng sira khong tang cuong VCDD (p=0,001).
Tuy nhién, khong c6 sy cai thién vé kha ning hoat dong thé chit [164, 165].

Tai Viét Nam, nghién cuu hi€u qua cua stra giau da vi chét va sita thuong &
hoc sinh tiéu hoc tai Yén Phong, Bic Ninh cho thay ty 16 SDD thé thap coi va gay

com giam c6 y nghia (10%) & nhom sira c6 b6 sung da vi chat va nhom stra thuong,
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khong giam & nhém ching. Tinh trang thiéu vitamin A, thiéu kém & nhom sira c6

bd sung da vi chat giam nhiéu nhat so voi hai nhom con lai [166].

Nghién ctru hidu qua str dung sita twoi TH True milk bd sung vi chat “Sira
tuoi tiét trung sita hoc dudng - c¢6 dudng”’cua hoc sinh miu gido va tiéu hoc cho
thdy ty 16 SDD & ca 3 thé (thé nhe can,thé thap coi, thé gay com) déu giam. Ty 1¢
Ca/P da dugc cai thién, hd trg cho su h?ip thu calci duge tdt hon. Sau 5 thang can
thiép, ty 1& thiéu mau, thiéu vitamin A giam c6 ¥ nghia théng ké (p< 0,05). Nong
d6 kém ting va ty 1¢ thiéu kém giam (p<0,05)[167]. Nghién ctru nay chi tién hanh

danh gia hiéu qua san pham sira tuoi tiét tring do cong ty TH Truemilk san xut.

Céc nghién ctru ting cudng da vi chat vao sita da trién khai tai Viét Nam chua
cap nhat cong thirc v6i loai VCDD va ham luong theo huéng dan cia Tb chic Y
té Thé gidi, ddng thoi ciing chwa dénh gia cam quan ciing nhu su chdp nhan san

pham cua tré em.

Trén thi truong hién nay cé hai loai stta dong hop thuong dugc str dung cho
tré em tudi hoc duong 13 sira twoi va sira hoan nguyén. Nghién ctru nay tién hanh
tang cudng VCDD vao ca hai loai sita nham dwa ra cac khuyén nghi vé dinh dudng

cho chuong trinh stra hoc duong va cho nguoi tiéu dung.
1.2.6. Cam quan thyec pham ting cwong vi chit dinh duéng

Cam quan thuc phém bao gém mau sic, mui vi, tinh chit ty nhién cua san
pham va cam nhan cta ngudi sir dung d6i v6i san pham thuc pham d6. Cam quan
c6 vai tro quan trong téi viéc stir dung san pham, gop phan quyét dinh thanh cong
ciia du an phong chdng thiéu VCDD sir dung thyc pham ting cudng VCDD.
Hudng din cia WHO va FAO cho thdy hop chét sir dung ting cuong vi chit vao
thuc pham phai dat duoc tiéu chi khong 1am anh hudng t6i cam quan san pham
[98]. C6 thé lua chon cac loai hop chat vitamin va chét khoéng khac nhau ting
cudng cho timg loai thyc phim mang khac nhau dé dam bao khong anh huong t6i

mau sac, mui vi, tinh chat ctia sdn pham thyc pham cudi cung.

Mot s6 nghién ctru cho thay khong co sy khac biét vé cam quan ciing nhu
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cam nhdn ciia nguoi tidu dung khi so sanh gita thuc pham ting cuong va thuc
pham khéng ting cudng VCDD. Ting cuong mot sé loai VCDD khac nhau khong
lam anh huéng t6i tinh chat cam quan nhu mau sic, mui vi cia san pham cudi
cung.Banh quy st dung bot my ting cudng 22 loai khoang chit va vitamin khac
nhau khong c6 sy khac biét vé cam quan so v6i banh quy dung bot my khong ting

cuong VCDD [168].
*Mot s6 han ché ciia cic nghién ciru ting cwong VCDD vao sira

Rat nhiéu cac nghién ctru ting cudng VCDD vao sita tip trung vao tré dudi

5 tuoi, chua c¢6 nhiéu nghién ctru cho Ira tudi tré hoc duong.

Hau hét cac nghién ctru chi tang cuong mdt hodc mot vai loai VCDD, khong

c6 da dang cac loai VCDD khéc nhau.

Mot s6 nghién ctru cho lra tudi tré hoc dudng khong cong bd ham lugng cua
céc loai VCDD dugc ting cudng vao sita, trong khi phan 16n cic nghién ctru cong
bd ham luong VCDD ting cudng vao sita thi khong cong bd co so xdy dung cac

cong thuc tang cuong VCDD trong nghién ctru.

Ham lugng cac VCDD dugc tang cudng vao sira cia cac nghién ctiru chua

cap nhat cac hudng dan ciia T chirc Y té thé gidi.

Hién nay thi truong Viét Nam c6 hai loai sita thong dung 1a stra tuoi va sira
hoan nguyén, dugc song song luu hanh. Chua c¢6 nghién ctru nao ddnh gia hiéu qua
tang cuong VCDD ddi véi ca hai loai sita nay dé c6 khuyén nghi phu hop vé viée

st dung sita tdng cuong VCDD.

Chua thay cong bo cac nghién ctru vé su chap nhan thi hiéu cua tré em doi
v6i1 cd hai san pham sita tuoi tang cuong VCDD va sita hoan nguyén tdng cuong

VCDD.
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Chuwong I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong, dia diém va chit liéu nghién ctru
2.1.1. Poi twong nghién ciru
2.1.1.1. Péi twong danh gid hiéu qud can thi¢p t6i tinh trang nhén tric dinh dwing

Toan bd hoc sinh 7-10 tudi hoc tai 6 truong tiéu hoc, 1a hoc sinh tir 16p 2
dén 16p 4.

Thoi diém nghién ciru: tién hanh vao thang 3, cudi hoc ky II va kéo dai cho
t6i sau ky nghi he, do vay khong tién hanh dbi tugng hoc sinh 16p 5. Panh gia hiéu
qua can thiép t6i tinh trang nhan tric dinh dudng cta tit ca cac d6i twong nay.

Tiéu chuan lwa chon:

e Tré trong do tudi 7-10 tudi tai thoi diém diéu tra ban dau (To), khéng udng
bd sung vitamin va khoang chét trong 3 thang qua.

e Tré chua day thi.

e Dang cu tri thuong xuyén tai 5 xa thudc dia ban nghién ctru (trén 1 nam).

Gia dinh tu nguyén dong ¥ cho tré tham gia nghién ciru.

Tiéu chuan loai trie:

e Khong dung nap lactose (thong qua hoi tién sir udng sira)

e Suy dinh dudng cip & mirc d6 ning (CN/CC < -3SD), thap coi HAZ < -
3SD, nhe can véi WAZ < -3 SD[169].

e Mic céc di tat bam sinh: sttt mdi, ho ham éch, tim bam sinh hodc céc bénh
ly truyén nhiém, bénh man tinh niing, bénh 16i loan chuyén hoa.

e (6 ké hoach chuyén khoi dia ban nghién ciru trong 12 thang toi.
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Gia dinh khong dong ¥ cho tré tham gia nghién ciru

2.1.1.2. Péi twong dinh gid higu qud can thiép lén tinh trang vi chit dinh duwéng

Hoc sinh tir 7-10 tudi c¢6 -3,0 SD < HAZ < -1,0 SD cua 6 trudng tiéu hoc

(5 x4) tai huyén Pht Binh tinh Thai Nguyén. Tré em thap coi va c6 nguy co thap

coi dugce lua chon do & dbi twong nay cac tinh trang dinh dudng, VCDD dé c6

thay ddi v&i thoi gian can thiép ngan hon so véi tré em binh thudng.

Tiéu chuan lwa chon:

Hoc sinh trong do tudi 7-10 tudi tai thoi diém diéu tra ban dau (To), dd tham
gia diéu tra sang loc ban dau.

C6 nguy co SDD thap cdi hodc thp coi (-3,0 SD <HAZ-score < -1,0). Cac
tré nay dé c6 thay ddi vé tinh trang dinh dudng va VCDD trong thoi gian
can thiép ngdn hon so véi cac tré binh thuong

Tré chua day thi.

Gia dinh ty nguyén cho tré tham gia nghién cuu.

Tiéu chudn loai trir: teong tu nhu tiéu chuan loai trir trong danh gia nhén tric, bd

sung thém tiéu chi Hb va retinol huyét thanh, cu thé:

Khong dung nap lactose (thong qua héi tién str udng sita)

Suy dinh dudng cdp ¢ mirc d6 nang (CN/CC < -3SD), thap coi HAZ < -
3SD, nhe can véi WAZ < -3 SD[169].

Mic céc dj tat bAm sinh: sttt méi, hé ham éch, tim bam sinh hodc cac bénh
ly truyén nhiém, bénh man tinh niing, bénh 16i loan chuyén hoa.

C6 ké hoach chuyén khoi dia ban nghién ctru trong 12 théng t6i.

Gia dinh khong dong ¥ cho tré tham gia nghién ciru

Bi thiéu mau véi hemoglobin <80g/L[170] hodc bi thiéu Vitamin A nang
(ndng do retinol huyét thanh <0,35 pmol/L)[171].

2.1.1.3. Péi twong dinh gid cam quan thi hiéu sita ting cwong vi chit dinh dwong

Tré 7 — 10 tudi trong tir hai nhom st dung sita ting cudng VCDD.
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2.1.2. Pia diém va thoi gian nghién ciru

Dia diém: Nghién ctu duoc tién hanh tai 6 truong tiéu hoc cua 5 xa thude
huyén Phu Binh, tinh Thai Nguyén. Phu Binh 1a mét huyén trung du, gidp thanh
phd Thai Nguyén vé phia bac, thuéc nhém dia hinh déng bang nim & ria dong
bang Bic b, xen k& go ddi. Huyén c6 kinh té nong nghiép 1a chu yéu v6i cay nong
nghiép chinh 13 lta, c6 cac tuyén duong giao thong ndi voi cac khu céng nghiép
nhung chua phat trién nén kinh té vin nghéo. Pay 14 dia phuong dap tng yéu cau:

Dan s6 dong, tinh trang suy dinh dudng tré tiéu hoc cao,

Chinh quyén dia phwong, trung tam y té du phong tinh, huyén, tram y té x4,
va céc truong tiéu hoc tinh nguyén hop tac.

Chon 5 xa ctia huyén Phu Binh bao g@)m: Ban Dat, Tan Khanh, Nga Mi, Ha
Chau va Duong Thanh. C6 bdn xi ¢6 bdn truong tiéu hoc twong tng, riéng xa Nga
Mi c¢6 hai truong tiéu hoc 13 Nga Mi 1 va Nga Mi 2

Thoi gian nghién ctru: Tir thang 2 ndm 2017 dén thang 3 nim 2018
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Hinh 2.1. Ban d6 huyén Pha Binh
[ - cdc xa lva chon tham gia nghién ciru. Nguon: Internet)

2.1.3. Chit li¢u nghién ciru
2.1.3.1. Svra swr dung cho nghién ciru

Hai san pham sira str dung trong nghién ctru 14 sita tuoi tiét tring c6 dudng
va slta hoan nguyén hay con goi la stra tiét trung c6 duong, dugc ting cuong
VCDD. Day la hai loai stta dugc st dung rong rai trén thi truong hi¢n nay. Ca hai
loai sita déu duogc phép sir dung tai Viét Nam theo xac nhan cong bd phit hop quy

dinh an toan thuc phém cua Cuc An toan Thuc phém, BO Y té.
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Stra tuoi dong hop 1a stra tuoi tié€t trung dugc xur ly & nhiét d cao tir 140
dén 150 @6 C trong khoang thoi gian ngan (dudi 30 gidy), sau d6 sita dwoc lam
lanh va dong géi trong bao bi gidy tiét tring dic biét nén c6 thé bao quan ¢ nhiét
d6 binh thudng trong khoang thoi gian kha dai tir 6 thang dén 1 nam. Sita hoan
nguyén 13 sira bot duoc nha san xuét pha ché lai v6i nude, dong hop va cé thé cho
thém cac loai huong li¢u khac nhau. Nguoi tiéu dung, dac biét & nong thon thuong

it phan biét rd hai loai sira nay va su dung rdng rai nhu nhau.

Xay dung cong thirc ting cuong VCDD vao sita 1a mot phan cia nghién
ctru nay, duoc tién hanh trude khi san xuit sita ting cuong VCDD dé danh gia hiéu

qua tai Phu Binh, Thai Nguyén

Cong thirc tang cudng VCDD vao sita sau khi xay dung xong dugc chuyén
cho cong ty san xuat. Sita dugc ting cudng VCDD theo phuwong phap khudy tron,
c6 trai qua cac cong doan thanh tring, tiét tring, ddng hoéa. Cac nguyén liéu thanh
phan theo cong thire duogc khudy tron, hoa tan véi sita nguyén liéu. Sau d6 hdn hop
nay duoc dong hoa, thanh tring, 1am lanh va di vao bon chira trung gian. Sau khi
duoc chuan hoa, hdn hop lai dugc dong hoa, tiét triung, 1am ngudi roi divao hé
thdng may rot va dong hop. Cong nghé san xuat hién dai trén day chuyén khép kin
tir khau tron nguyén liéu dén khau rét va dong hop. Tai cong ty san xudt, timng cong
doan trén day chuyén déu dugc phong kiém soat chat lugng cta nha may kiém soat
chit ché theo hé thong kiém soat chat luong qudc té dat tiéu chuan ISO 9001 va
FSSC 22000 (Phu luc 1).
2.1.3.2. Trang thiét bi

Cén dién tir TANITA SC 330 cua Nhét xac dinh chinh xdc can nang véi do
chinh xac 0,1kg. Can c6 chirc ning tu tinh cac thong sd vé chi s6 khdi co thé, khdi
md, khéi luong co, khéi luong xuong theo phan mém ty dong ctia may.

Thudc gb cia Viét Nam véi do do chinh x4c 0,1cm dé do chiéu cao ding

May sic ky long cao ap (LCMS/MS ABSiex ctia M) dugc st dung dé do

nong do retinol huyét thanh.
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May do quang phd hdp phu nguyén tir (AAS Analytik jena novAA 400p,
cia Puc) duoc st dung dinh lwong Hb huyét thanh theo phwong phap
cyanmethemoglobin.

Bo kit ELISA va may xac dinh (Bio tek, ciia My) duoc sir dung dé dinh
luong ferritin huyét thanh theo phuong phéap xac dinh ban chit khang thé dic hiéu.

May quang phd hap phu nguyén tir (AAS AAS Analytik jena novAA 400p,

cua buc) dugc su dung dé dinh luong né)ng do kém huyét thanh.
2.2. Phwong phap nghién ctru

2.2.1.Xay dung cong thirc ting cwong vi chit dinh dudng vao sira
Co s6¢ khoa hoc xay dung cong thure ting cueong VCDD vao sita nhu sau:

e Thong tur cia BO Y té vé quan ly thyc pham chirc ning (thong tu
43/2014/TT-BYT ngay 24/11/2014) va Thong tu ciia Bo Y té vé Ban hanh
danh muc vi chit dinh dudng st dung trong thuyc pham (thong tu
44/2015/TT-BYT ngay 30/11/2015) dé tham chiéu cic co s& phap 1y cho
viéc xay dung cong thirc va san xudt sita ting cuong VCDD sir dung cho
nghién ctru.

e Céc sb liéu nghién ctru vé tinh hinh thiéu VCDD 6 , tré em tudi tién hoc
duong va hoc dudng tir 3-11 tudi, cac sb lidu vé diéu tra khau phan cua
ngudi dan Viét Nam va cia tré em tir 3-11 tudi dé khang dinh chéc chin cac
loai VCDD thiéu c6 YNSKCDP va trong khau phan an [49, 51]. Do s6 luong
cac nghién ctru vé tinh trang thiéu VCDD ¢ tré em tudi hoc duong va vé
khéu phﬁn riéng cho lua tudi nay tai Viét Nam con han ché nén viéc xay
dung cong thuc taing cuong VCDD vao sita st dung cac nghién ctru cho
nhom dbi twong co6 s6 tudi gan nhit (tién hoc dudng). Tham khao nay dua
trén suy luan 1a véi tinh hinh thiéu VCDD 6 Ita tudi tién hoc dudng cao va
khau phan an ctia ngudi dan Viét Nam noi chung, cia tré em ndi riéng con
thiéu nhiéu VCDD, nhung khéng c6 can thiép dic hiéu thi & lira tudi 16n

hon tré s& van tiép tuc thiéu VCDD.
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e Nhu cau khuyén nghi vitamin va khoang cht cho tré 6 - 11 tudi trong tai
liéu Nhu cau dinh dwdng khuyén nghi cho nguwoi Viét Nam [172)],

e Hudng dan cua T6 chirc Y té thé gii vé bd sung da vi chat cho tré 6-23
thang va tré 2-12 tudi [11], hudéng dan ctia nhom tu vin qudc té vé bot ting
cudng da VCDD [173], khuyén nghi ctia Quy ctru tro Nhi dong Lién hiép
qudc (UNICEF) va Bo Nong nghiép Hoa Ky (USDA) vé thanh phan VCDD
ctia thuc pham diéu tri va du phong SDD cép tinh [174], [175], [176], quy
dinh cta Cuc quan 1y Thudc va Dugc phim Hoa Ky (FDA) vé ham luong
vitamin A va D trong sita [177],[178] 14 cac tai liéu dugc sir dung dé xac
dinh loai VCDD, ham lugng cua timg loai VCDD nay va tham chiéu cac
yéu t6 k¥ thuat.

e Hudng dan ciia T6 chirc Y té thé gidi vé ting cudng VCDD vao thyc phdm
[98], trong d6 d& xuét cac hop chat c6 chira VCDD khuyén nghi ting cudong
vao thyc pham va mic hap thu.

e Cac budc xay dung cong thirc:

- Lua chon loai VCDD can tang cuong;

- Xac dinh ham lugng cua tirng loai VCDD duogc tang cuong;
- Lua chon sita can ting cudng;

- Banh gia cdm quan sita dugc tang cuong VCDD

- Theo doi hi€u qua cua sira tang cuong VCDD
2.2.2. Panh gia hiéu qua can thiép ciia sira ting cwong vi chit dinh dudng
2.2.2.1. Phwong phdp nghién ciru
Ddnh gid tinh trang dinh duéng: Nghién ciru mo ta ¢t ngang

Ddnh gid hiéu qud can thiép: Nghién ctru thir nghiém can thiép cong dong ngau
nhién c6 nhom dbi chig, danh gia trudc — sau can thiép dé kiém tra gia thuyét sir
dung sita twoi bo sung vi chit va sita dinh dudng bd sung vi chit cho hoc sinh 7-

10 tudi cai thién chi sb nhan tric va ham lugong VCDD 6 hoc sinh tiéu hoc.

2.2.2.2. Cé' méu
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- C& miu danh gia tinh trang dinh dudng;
Tién hanh trén toan bd tré 7-10 tudi tir 16p 2 dén 16p 4 tai 6 trudng cua 5 xa,
téng s6 14 2.094 hoc sinh.

- C& miu cho danh gia hi¢u qua can thiép 1én tinh trang dinh dwéng

262 X (Zl—d/2+ Zl_ﬁ)z
(Ho- Ha)?

Cong thirc tinh ¢& mau:n = [179]

Trong do:

n: ¢& mau can thiét

a: Mirc sai 1am loai 1 duoc xéac dinh 1a 5% (Za =1,96)

B: Sai 1am loai 2 dugc xac dinh 1 10%, luc kiém dinh 14 90% (Zp= 1,28)
to: Chi s6 nhén tric sau can thiép

Ka: Chi s nhan trac trudc can thiép

§: Do léch chuan gia tri trung binh cua chi sb quan sat.

+ U'c tinh ¢& miu cho khac biét 2 gid tri trung binh ciia Z-score chiéu cao
theo tudi da vao nghién ciru trude day [179]: po-pa = 0,18,5=0,44

Ap dung cong thire cu thé tinh dugc n =103 tré/nhém

+ Udc tinh ¢& mau cho khac biét chiéu cao giita nhom can thiép va nhém
ching véi mong mudn sy khéc biét cho 2 gia tri trung binh vé chiéu cao ciia nhom
nghién ctru va can thi€p, dua vao nghién ctru trude day [167]: po-pa = 0,39,6=2,05

Ap dung cong thirc cy thé tinh dugc n =474 tré/nhém.

Trén thuc té, nghién ctru tién hanh diéu tra trén toan bo tré tiéu hoc tir 16p 2
dén 16p 4 cua 6 truong tiéu hoc duoc chon. Do vay, nghién ctru da tién hanh danh
gia thuc trang dinh dudng 14 2.094 hoc sinh. Sé lugng 16n hon nhiéu so véi ¢ mau
t6i thiéu can co.

- C& miu cho d4nh gia hiéu qua can thiép 1én tinh trang VCDD

26%x (Z1-aj2+ Z1-p)*
(U1— p2)?

Cong thirc tinh ¢& mau: n = [179]

Trong do:

n: ¢& mau can thiét
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a.: Mrc sai 1am loai 1 duoc xé4c dinh 12 5% (Zo2 =1,96)

B: Sai 1am loai 2 duoc xé4c dinh 1a 10%, luc kiém dinh 1a 90% (Zp=1,28)

wi: Chi s6 tinh trang dinh dudng sau can thiép

112: Chi s6 tinh trang dinh dudng trudc can thiép

§: Do léch chuan gia tri trung binh

Ap dung cu thé cho danh gi4 tinh trang dinh dudng:

+ C& méu ap dung véi chi sb Hb

pi1 - p2: Chénh 1€ch gié tri trung binh cia Hb gita hai nhom sau can thiép 1a
3,6 g/L,

8: Do 1éch chuén gid tri trung binh ciia Hb giira hai nhom sau can thiép =
10,5 g/L [179].

Ap dung cong thuc tinh cu thé ¢& mau dé co su khac biét mong mubn vé
cai thién ndng do Hb trung binh giira hai nhom sau can thiép 1a 146 tré/nhom.

+ C& méu ap dung cho chi sd retinol

pi-p2= 0,08 umol/l: chénh 1éch gia tri ndng do retinol trung binh;

& = d6 1éch chuan gia tri trung binh ctia ndng do retinol: 0,27 [180];

Ap dung cong thirc tinh cu thé ¢d miu dé c6 sy khac biét mong mudn cai
thién ndng do retinol trung binh lan =196 tré/nhom

+ C& mau cho su khac biét vé nong do ferritin huyét thanh: voi cach tinh
trong tup-pe=22,12 pg/L [181], & = 40,42; tinh dugc ¢& mau n =58 tré/nhom;

+ C& mau cho su khac biét vé néng ddé kém trung binh tuong ty c6 pi-po=
1,15 pmol/L [179]; 6=3,13; tinh dugc c& mau n = 127 tré/nhom

Nhu vay, ¢& mau dé co su khac biét mong mubn vé cai thién gia tri trung
binh cac chi s6 sinh hoa trude va sau can thiép 1a 196 tré/nhém 1a dap ung.

Két hop cdc chi sé trén: C5 mau tbi thiéu can 196 tré/nhém tham gia thir
nghiém can thi¢p, du phong 20% tré bo cudc trong thoi gian can thi€p nén thuc té

da chon 251 tré/nhom; 2 nhém can thi€p = 502 tré va 250 tré/nhém chiing.

Nhu véy tong sd da chon 752 tré ¢ SDD thép coi hodc nguy co SDD thép
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coi phan tich dénh gia hiéu qua can thiép t6i tinh trang nhén tric dinh dudng va

VCDD.
- Cé miu diéu tra khiu phin:

t2x8%2xn
e2xn+t?x 42

Cong thirc tinh ¢& mau: n = [179]

Trong do
n: ¢& mau can thiét
t: phan vi chuan hoa (thudng bang 2 & xac suit 0,954)
8: do 1éch chuan 13 351,2 (két qua tong diéu tra SEANUT 2011) [49]
e: sai s6 chuan 1a 100 kcal
n: tong sb tré 7-10 tudi & cac x4 diéu tra

Ap dung cong thirc tinh toan dugce ¢d mau 1a 50 tré/nhoém.

- Cé miu cho danh gia cam quan thi hiéu sira ting cuong VCDD: Mbi
nhém chon ngau nhién 25% s tré uéng sita. Mdi nhém ¢ 700 tré nén ¢& mau mdi
nhom 1a 175 [182]. Thuc té di chon 188 tré nhom udng sita twoi ting cudng VCDD
va 172 tré nhom udng sira tiét tring ting cuong VCDD tham gia danh gia cam

quan thi hiéu sira ting cuong VCDD.

2.2.3. Phuwong phap chon miu

Chon dia diém nghién cuu: Chon chu dich huyén Phu Binh, tinh Thai
Nguyén 1a mét tinh thudc viing mién ndi phia Bic, noi cac xa trén dia ban co trudng
tiéu hoc, dan sé dong, twong dong. SO Y té, trung tdm Y té du phong tinh, huyén
nhiét tinh, ddng y trién khai nghién ctu.

Chon xd: Chon ngiu nhién 5 x ctia huyén Pha Binh c6 diéu kién kinh té
va mirc sdng twong dwong nhau, ty 1& SDD cao theo bao cdo cua trung tim y té
huyén (trong huyén c6 1 thi tran va 20 xa). Can bd y té nhiét tinh tham gia chuong
trinh, c6 truong hoc va nguodi dan nhiét tinh tham gia.

Chon truong: Chon toan bd truong tiéu hoc tai 5 xa duoc chon.

Chon doi twong nghién ciru:
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Buoc 1: Lap danh sach toan bo hoc sinh 16p 2-4 cua 5 xa. Tién hanh diéu
tra tinh trang dinh dudng cua toan bd hoc sinh tai 5 xa va xac dinh tré SDD thép
coi va nguy co SDD thép coi. S6 tré dd tham gia sang loc va can thiép dénh gia
tinh trang dinh dudng 1a 2.094 hoc sinh 7-10 tuoi.

Buoc 2: Phan nhém nghién ctru danh gia hiéu qua can thi€p tdi tinh trang
dinh dudng tré. T sb tré da duoc chon trén, dua vao chi sd nhan tric HAZ Score,
chi s6 c6 nguy co SDD thap coi (-3,0<HAZ<-1,0) [179]va dap ting cac tiéu chi lua
chon tham gia danh gia tinh trang VCDD, chon ngiu nhién don dugc 752 tré. Sau
do, tré duoc xap xép ngdu nhién vao 3 nhom sao cho da mdi nhém 250 tré dua trén
don vi 1a trudong va 16p, dé dam bao tinh twong dong tinh trang dinh dudng va dé
tranh sir dung chéo loai sita trong cing 1 16p. Chon 175 tré trong mdi nhom udng
stta danh gia cam quan thi hiéu sita ting cuong VCDD va 50 tré danh gia khau

phan. Cu thé cac nhom nhu sau:

- Nhom 1: Nhém st dung sira twoi ting cwong VCDD (n=701): Ngoai
ché d6 an nhu binh thudng, mdi ngay tré duoc sir dung 2 khau phan sita twoi tiét
tring c6 dudng cé ting cuong VCDD. M&i khau phén 1a 1 hop sira 180ml.

S6 lugng sira ciia mdi tré nhom can thiép (nhém 1 va 3): 2 hop/ngay (mdi

hop 180 ml/lan) x 7 ngay tuan x 6 thang (khoang 26 tuan).

- Nhém 2: Nhém chirng (n=700): St dung ché d6 an nhu binh thuong, ké
ca udng sita (khong bao gom sita sir dung trong nghién ctru). Sau 6 thang khi da
danh gia tinh trang VCDD va nhan trac ¢ cd nhém can thiép va nhom chimg két
thiic, cac tré & nhém ching bit dau duoc stir dung sira mdi ngay 2 khau phén sira
tang cuong vi chét chia 2 bita trong 6 thang tiép theo.

S6 lugng sita ciia mdi tré ciing 1a 2 hop/ngdy (mdi hop 180 ml/lan) x 7
ngdy/tudn x 6 thang

- Nhom 3: Nhém sir dung sira hoan nguyén ting cwong VCDD (n=693):
Ngoai ché do dn nhu binh thuong, mdi ngay tré dugc st dung 2 khau phan sita
hoan nguyén tiét tring c6 dudng, co ting cuong vi chat dinh dudng. Mdi khau phan

la T hop stra 180ml.
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Toan bg tré¢ dugc chon vao nghién ctru s€ dugc theo doi tinh hinh st dung

san pham va tinh hinh bénh tat trong sudt thoi gian nghién ciru

Chon diém nghién ciu (Toin b tré 7-10 tudi cia 5 xa)

2,094 tré 7-10 tudi tham gia can thip

Y

752 trée HAZ score <-1

'

Y

Ty Nhém 1: 701 tré cén do, Nhom chimg 2: 700 hoe sinh cén do, Nhém 3: 693 tre can do,
251 tré HAZ<-1 xét nghiém, 250 tré HAZ<-1 xét nghiém, 251 tré HAZ<-1,0 xét nghiém,
Theo dii b | | 33 tré phong van khau phin 57 tré phong van khau phan 64 tré phong van khau phin
1t va tiéu chay l l l
T Nhom 1: 668 ré cin do Nhim chimg 2: 660 tr cin do b 32 0} Wi 0
C | 249 e HAZ To<e1 xét nghigm 242 tré HAZ To<-1 xéf nghigm AANCHAL Tee | 1ft aghive
- 188 tré ddnh gid cim quan i i 172 tré dénh gid cim quan
Theo doi bénh =
161 vi iéu chay | ' l
Nhém 1: 660 tré can do Nhom ‘chl'mg 2: 653 l:l’é (.‘-F—iI.lﬁdo Nhom 3: 664 tré cin do
% 227 tré HAZ To<- xét nghiém LR ICHAZTS Lt nghitn 208 tré HAZ To<-1 xét nghigm

So sénh 3 nhém, két luan

(tinh trang dinh dudng, VCDD)

Hinh 2.2. So db thiét ké nghién ciru

2.2.4. Phan phoi san pham nghién ctru

Sita dwoc nhoém nghién ciru 1én ké hoach cho cong ty san xuat, sau d6 duoc
chuyén cho tram y té xd dé cap phat cho ting truong (phong y té trudng)

- Tai trudng hoc: hang ngay sita dugc phong y té truong cép phat cho giao
vién 16p (theo ddi qua sb ghi chép).

Gi4o vién céc 16p truc tiép phat sita vao budi sang (udng sau khi hoc hét tiét
1) va budi chiéu (gio ra choi sau tiét 1 budi chidu). Cac gido vién theo dai tré khi
ubng, khuyén khich tré udng sita, dam bao tré udng hét sira theo khau phéan va thu
lai vo hop

Tai gia dinh: Gido vién chu nhi¢m phat stta cho phu huynh (hoac nguoi
chiam soc tré) dé cho tré udng vao ngay nghi (thr 7, chl nhat, ngay nghi, ngay 18),
dam bao tré duoc udng sd lwong diy di trong vong 1 tudn (14 hop/ tré/ tuan).

Khi nhéan san pham nghién ctru vé nha, ngudi nudi dudng tré dugc hudng
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dan cach theo ddi va ghi chép viéc str dung sita cia tré tai ho gia dinh. Ghi chép
hang ngay, ngay sau khi tré ubng sira. Cho tré udng 2 lan/ngay (sau bita sang 1 gio
va budi chiéu gio ra choi/trude bira chiéu 1 gio). Giir lai vo hop dé ddi khi nhan
stta moi.

Nhu véy, tong sb luong sita phat cho mot tré 1 360 hop (30 ngay/ thang *6
thang * 2 hop/ngay), st dung lién tuc trong 6 thang.

Trong qua trinh uéng, phy huynh/hoc sinh/cé gido déu duoc huéng din theo
ddi cac van dé strc khoé xay ra (dau bung, tiéu chay, di tmg, budn nén, sét,..). Néu
can phai dua tré dén tram y té dé kham kiém tra strc khog, loai trir nguyén nhan do
udng sira.

Bita an cta tré duoc duy tri binh thuong & ca 3 nhom tré, yéu cau dam bao
v¢ sinh, rua tay trudc khi an va uéng stra, sau khi di v€ sinh.

Vo6 hop sira sau khi uéng duoc gido vién chii nhiém thu hdi (bao gdm ca vo
hop phat vé gia dinh), ndp vat tu clia nha truong. Viée tiéu hily vo sira duge truong
t6 chirc tién hanh 2 1an/tuan tai trudng voi sy giam sat cua trung tim y té huyén

Phu Binh, tram y té x4.

2.2.5. Theo doi, giam sat

Pé dam bao thong tin thu thap chinh xac trong qua trinh can thiép, nhom
nghién ctru cta Vién Dinh dudng, bao gdm ca nghién ctru sinh tip huan cho nhan
vién y té, cac cong tac vién 1a gido vién, ngudi cip dudng va phu huynh vé cic
thong tin can thu thap, cach thirc ghi chép vao biéu miu béo cao (phy lyc 2).

Theo doi lugng stra sir dung hang ngay cua tré¢ (nhom can thiép) tai gia dinh
va nha truong: sd lugng sita dugce tré udng hang ngay tai truong va tai ho gia dinh
dugc gido vién va ba me ghi lai vao biéu mau theo ddi di dugc thiét ké sin. Gido
vién chii nhiém kiém tra giam sat lai hang tuan ghi chép viéc udng va theo ddi tinh
hinh bénh tat (tré nhém chung dugc theo doi tinh hinh bénh tat).

D6i v6i tré nhom chimg: gido vién va gia dinh theo ddi tinh hinh bénh tat.

- Theo di trién khai can thiép tai cac trudng: Trung tim Y té huyén, tram y

té cac xa lam nhiém vy giam sat phan phat san pham, st dung san pham, ghi chép
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tinh hinh str dung stta & cac truong, 16p thudc dia ban quan ly. Cac can b tram y
té co nhiém vy dén tham cac 16p co tré tham gia (2 1an/tudn) dé thu thap, giam sat
trién khai. Tong két theo tuan va theo thang vé s6 lugng san pham tré udng, s6 ngay
udng. Tré tiéu thy trén 80% s6 luong san pham tiéu thy s& duoc coi 1a ding du sb
luong va dua vao phén tich sé liéu.

- Theo doi gitra gidm sat vién va cac cong tac vién: Gidm sat vién 1a can bd
trién khai dé tai (cua Vién Dinh dudng, bao gdm nghién ctru sinh) thyc hién giam
sat 2 tuan/lan, giam sat ngdu nhién it nhat 10% s6 tré dé xem xét lai cac thong tin
do gido vién cac truong bao cao. Néu thong tin giita gido vién va nghién ctru vién
khong tring nhau, thong tin dugc kiém tra lai.

- Nghién ciru sinh truc tiép theo doi, giam sat trién khai cac k¥ thuat dinh
luong cac VCDD trong nghién ctru, truc tiép cting nhom nghién ctru trién khai cac
ky thuét xét nghiém tai Vién Dinh dudng theo quy trinh k¥ thuét quy dinh.

2.2.6. Phuong phép thu thp s6 ligu va tiéu chuén danh gia

Tai cac thoi diém: Giai doan diéu tra ban dau (To), sau 3 thang (T3) va sau
6 thang sau can thiép (Ts), toan bo tré & 3 nhom duoc can do dé danh gia cac chi
s6 nhén trac, ldy mau tinh mach dé xét nghiém chi s6 hemoglobin, ferritin, kém va

vitamin A huyét thanh; phong van khau phan 24 gid qua (tai diéu tra ban dau va

diéu tra két thuc).
Bang 2.1: Tom tit cac chi s6 giam sat va danh gia
) Diéutraban | Sau 3 thang | Sau 6 thang
Chi so theo doi dau can thiép can thiép
(To) (T5) (To)

Phanphat va theo doi s6 lugng

stra ti€u thu & doi twong hang ngay >
Phat hién theo doi ti€u chay >
Theo doi tinh hinh bénh tat >
Phat hién theo ddi cac dau hiéu roi .
loan tiéu hoa khac g
bénh gia tinh trang dinh dudng X X X
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Xét nghiém vitamin A huyét thanh

Xét nghiém ferritin huyét thanh

Xét nghiém kém huyét thanh

Xét nghiém hemoglobin

Chi s0 nhan trac

I e e
o] I B ] e

Khau phan an 24h

IR R I R I R I I

Thi hi€u cdm quan san pham

a) Nhom théng tin chung vé nhén khau hoc

Thong tin dugce phong van boi can bd nhom nghién ciru da dugc tap huan. Thu
thap cac thong tin bang phiéu phong véan thiét ké sin (phu luc 3), gdm céac nodi
dung:

Tudi, gi61, dan tQc, dia chi cua tré tai thoi diém diéu tra ban dau (Ty).

Tinh trang kinh té - x4 hoi chung ctia ca gia dinh. Theo phén loai clia xa d6i
v6i ho gia dinh, gdm 3 mirc nghéo, can nghéo va binh thuong [183].

Trinh d6 hoc van, nghé nghiép ctia b me tré.

Céch cham soc va nudi tré (theo thap dinh dudng va nhirng 101 khuyén dinh
dudng hop 1y cho Itra tudi hoc dudng).

Tién st bénh tt cta tré.

Tinh trang stc khoe (sbt, tiéu chay, nhidm khuan hé hap cip....) trong hai

tuan trude khi tré bat dau tham gia nghién ctu.

b) Nhom chi 56 vé nang luong tiéu thu va khdu phcfn tiéu thu

- Hoi ghi khau phan 4n va tan sudt tiéu thu lvong thyuc thyc pham: phong van
bd me tré bang phuong phap hoi ghi 24 gid qua va bd cau hoi vé tan suét tiéu thu
thuc pham trong thang qua (phu luc 4). Cac diéu tra vién ciia Vién Dinh dudng
duoc tp huan truc tiép tham gia thu thap s liéu. Gia tri dinh dudng cta thuc pham
dugc tinh toan dua trén bang thanh phé‘m thie 3n Viét Nam. Khau phﬁn an duoc
tién hanh & thoi diém diéu tra To dé wdc tinh gid tri dinh dudng trong ché d6 an cua
tré.

- Tinh trang chip nhan san pham: ddi twong dugc coi 1a chip nhan st dung
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sira khi sir dung sita > 80% s6 ngay quy dinh. San pham duoc coi 1 chap nhan khi

su dung trén 80% san pham nghién ctru trong thoi gian can thi¢p
¢) Nhom chi so nhan trac
Céc thong tin v€ nhan trac hoc géom tudi, can ndng va chi€u cao cua tré.

- Céch tinh tudi: Tudi cua tré duoc tinh bang cach lay ngay thang nam diéu tra

trr di ngay thang ndm sinh cua tré, va phan loai theo WHO, 2006 [184].

Bang 2.2: Cach tinh tudi cua tré

S6 thang tudi Tudi ciia tré
84 thang dén 95 thang 30 ngay 7 tudi
96 thang dén 107 thang 30 ngay 8 tudi
108 thang dén 119 thang 30 ngay 9 tudi
120 thang dén 131 thang 30 ngay 10 tudi

- Xdac dinh can nang: Can dién tt TANITA SC330 duogc kiém tra va chinh trude
khi sir dung, tré duoc cin va ghi két qua bang don vi kg va 1 s 1é sau ddu phay.
Sau d6, ctr cAn khoang10 tré lai kiém tra va chinh cén 1 lan.

- X4c dinh chiéu cao: Thudc gd 3 manh duogc lap dyng sat tudng, tré dugc do
chiéu cao dung, két qua duoc ghi v6i don vi 1a cm va 1 s6 1¢ sau dau phay.
* Tiéu chudn déanh gid cdc chi sé nhén trdc dinh dwdng

- Panh gia tinh trang dinh dudng cta tré em tir 7-10 tudi: Dwa vao quan thé
tham khao cia WHO 2007[169].

Bang 2.3. Danh gia chi s6 Z-score vé tinh trang dinh dudng

STT Chi s0 Z-Score Panh gia
1 Chi 50 Z-score vé cin ning theo tudi
Z-Score <-3 SD SDD mirc ning

Z-Score <-2SD SDD murc vira va nhe

Z-Score > -2SD Tré binh thuong
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2 | Chi s6 Z-Score chiéu cao theo tudi

Z-Score < -3 SD

SDD muirc nang

Z-Score <-2SD SDD murc vira va nhe

Z-Score > -2SD

Tré binh thuong
Z-Score <-1 Nguy co SDD
3 | Chi s6 Z-Score BMI theo tudi
Z-Score <-3 SD SDD mirc nang

Z-Score < -2SD SDD mtrc vira va nhe

-2SD < Z-Score < 1SD Tré binh thudng

1SD < Z-Score < 2SD Tré thira can

2SD < Z-Score < 3SD Tré béo phi

d) Nhéom cdc chi s6 huyét hoc va sinh hod
- Tré thudc dbi twong can thiép duoc ldy mau tinh mach dé lam xét nghiém. Thoi
diém: 1an 1 (thoi diém T,), 1an 2 (T3) va lan 3 (T,) 1dy mau tinh mach dé xét nghiém,
mdi 1an 1ay 3 ml mau tinh mach déu vao budi sang tir 8h dén 9h30 sang. Cac xét
nghiém duoc phan tich ¢ khoa Vi cht Dinh dudng, Vién Dinh dudng

- Chi s6 vitamin A huyét thanh:

Sau khi tach 0,5 ml mau toan phﬁn dé xét nghiém Hb, con lai dugc cho vao
mot dng nghiém khac bao quan ngay trong phich lanh, ly tdm trong vong 4 gid &
tdc d6 3000 vong/phit dé tach huyét thanh. Cac mau huyét thanh dugc gitr ¢ nhiét
d6 khoang -80°C cho dén khi dugc phén tich. Retinol huyét thanh dugc phan tich
dura vao phuong phap sic ky 1ong cao ap (HPLC).

Danh gié tinh trang thiéu Vitamin A huyét thanh theo huéng din cia WHO
[185]:
Tré coi 1a thiéu vitamin A tién 1am sang (TVA-TLS) khi néng do retinol huyét
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thanh < 0,7umol/L va > 0,35umol/L;

Tré coi 1a thiéu vitamin A ning khi ndng do retinol huyétthanh < 0,35umol/L;
thiéu vitamin A gii han (TVA-GH) khi 0,7umol/L < SR <1,05 pmol/L.

- Chi s6 Hb:

Hb dugc danh gia bang phuong phap cyanmethemoglobin.

Panh gia tinh trang thiéu mau theo hudéng din cia WHO, 2001 [85]: tré duoc
coi 14 thiéu mau khi ndng d6 Hb< 115 g/L; Mirc d6 thiéu mau ning < 70 g/L; trung
binh 14 100 >Hb >70 g/L va nhe 1a 115 >Hb > 100 g/L.

- Chi sb ferritin huyét thanh:

Ferritin huyét thanh duoc dinh luong theo phwong phap xac dinh ban chat
khang thé dic hiéu sir dung kit ELISA.

Panh gia tinh trangdu trit sit theo huéng dan cia WHO, 2001 [85]: duy trix
satthap khi ham luong Ferritin huyét thanh <30 mg/L, du trir st can kiét khi ham
lwong Ferritin huyét thanh < 15 mg/L.

- Chi s6 kém huyét thanh:

K&m huyét thanh duoc dinh luong theo phuong phap quang phd hap phu
nguyén tir (AAS).

Panh gia tinh trang thiéu k&m dwa vao hudéng dan cia WHO va t6 chirc tur
van kém qudc té [87]. Thiéu kém dugc xac dinh khi nong d6 kém trong méau (budi
sang) <9.9 umol/L (tic < 65 pg/dL).

e) Nhém chi sé bénh tdt

Tré dugc theo ddi cac ddu hiéu bénh tat (ho, sdt, tiéu chay, non, ddy bung..)
hang ngay, trong 6 thang can thiép bang so ghi chép dugc phat khi bat dau nghién
ctru. Gido vién va hoc sinh/nguoi cham soéc tré ghi nhén lai cac triéu chung, dau
hiéu cta tiéu chay/viém dudng ho hip (néu c6) vao so ghi chép.

Chan doan tiéu chay va nhiém khuan ho hip theo bénh hoc nhi khoa [19].

@) S chdp nhdn sir dung san phdm va cam quan thi hiéu san pham
- Tinh trang chép nhan san phém: ddi tuong dugc coi la chép nhén st dung
sira khi sir dung sita > 80% sd ngay quy dinh. San pham duoc coi 1a chap nhan khi

str dung trén 80% san pham nghién ctru trong thoi gian can thiép.
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- Panh gi4 cam quan cia san pham: bang phuong phap chdm diém cam quan
thi hiéu san phém cua hoc sinh, st dung thang Hedonic 9 diém thé hién cam nhén
ctia tré vé mirc do thich (Degree of like - DOL) [182] v6i céc tiéu chi vé mau sic,
mui, vi, cam giac d6i voi sita ting cuong da VCDD. Trong d6 diém 0 tng voi cuc

ky khong thich va diém 9 twong tng véi mie cuc ky thich.

1-Cuc ky khong thich 6-Twong dbi thich 7-Thich
2-Rét khong thich 4-Tuong ddi khong thich 8-Rét thich
3-Khong thich 5-Khong thich cling khong ghét  9-Cuc ky thich

Dénh gia cam quan cua san pham duoc thyc hi¢n vao diéu tra gitta ky T3

2.2.7. Xir Iy va phén tich sb liéu

S6 liéu duge nhap bﬁng phﬁn mém Epidata 3.1. S6 liéu vé nhan trac hoc duoc
xtr Iy bang phan mém WHO AnthroPlus, 2006. S6 liéu khau phan dugc xir 1y bang
phan mém ACCESS 2010. Phan tich sé liéu bang phan mém SPSS 18.0.

Céc phép théng ké duoc ding dé phan tich s6 liéu 1a:

T- test dé so sanh hai gi tri trung binh cung thoi diém.

T-test ghép cip dé so sanh hai gia tri trung binh trudc sau cua cing 1 nhom
nghién ctru.

Kiém dinh ANOVA dé kiém dinh su khac biét gia tri trung binh phan phdi
chuan gita 3 nhém nghién ciru cung thoi diém.

Kiém dinh khi binh phuong (y2-test) hai phia dé so sanh su khac biét giita cac
ty 1¢ trong ciing mot thoi diém.

McNemar test dé so sanh 2 ty 18 trudc va sau can thiép.

Krusskal — Wallis test: dung dé kiém dinh su khac biét gia tri trung vi ciia bién
khong phan phéi chuan giita 3 nhom nghién ctru ciing mot thoi diém.

Wilcoxon test dung dé kiém dinh su khac biét gia tri trung vi cua bién khong
phan phdi chudn trude va sau can thiép, va cac test thong ké khac.

Gia tri p<0,05 dugc coi la ¢6 ¥ nghia thong ké.

Chi s giam nguy co tuyét ddi (Abosolute Risk Reduction) ARR: hiéu s6 ciia

2 nguy co, nguy co mac bénh ctia nhém khong can thi€p va nguy co mac bénh cia
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nhom can thié€p

Chi s6 giam nguy co tuong d6i RRR (relative risk reduction): hiéu sé cua gia
tri tham s6 bang 1 trir di nguy co twong ddi (relative risk)

S6 tré can can thiép (number needed to treat) NNT: 1a ham s cta hai nguy
co tuyét d6i (hay néi cach khac 1a ARR). NNT dé tinh toan sb tré can duoc cho

uong stra néu muon giam 1 tré bi thieu mot loai VCDD.

2.2.8. Cac bién phap khong ché sai sb

Céac sb liéu nhan tric: st dung diéu tra vién cb dinh tham gia can, do ¢ céc
giai doan nghién ctru; cung loai can thudc, cung thoi diém vao budi sang (7h-9h).
Str dung cac cong cu chuén (can, thude) va sir dung ky thuat chun xéc, thuc hién
dung theo thudng quy va thong nhat phuong phép diéu tra trong tit ca diéu tra vién
dé tranh sai s6 do nguoi do va dung cu.

Céc xét nghiém sinh ho4 tuan thi quy trinh lay miu, qué trinh bao quan mau,
cac phép do déu duoc phan tich bang phuong phéap cép nhat, c¢6 kiém tra chat luong
cua WHO, céc td chirc chuyén nganh (IVACG, CDC-US, IZiNCG).

S4 liéu duoce 1am sach trude khi nhédp may tinh, phan tich té‘lng, ghép cap trong
xtr 1y s6 liéu dé khéng ché nhidu va sai sd.

2.2.9. Dao dirc trong nghién ciru

B6 me doi tuong dugc gidi thich rd vé muc dich, ndi dung, quyén loi va ky
gidy tinh nguyén tham gia. Tré dugc cung cap mién phi sita phuc vu nghién ciu.

Thong tin c4 nhan cia gia dinh va dbi twong dugc mi hoa va giir kin. Cac s6
li¢u thu thap dugc ma hod, va chi dugc st dung cho muc ti€u nghién ctru.

Sau khi hoan thanh nghién ctru can thiép, tré em & nhém ddi ching duoc
ubng sita 2 hop 180 ml/ ngay trong 6 thang.

Nghién ctru da dugc chép thuan bo1 Hoi déng Dao dtrc cua Vién Dinh dudng
trude khi trién khai theo quyét dinh s6 152/QD-VDD ngay 17/2/2017 (phu luc 5).

Han ché cuia nghién ctiru: Nghién ctru tién hanh can thiép trén hoc sinh cia 6
truong tiéu hoc cua 5 xd cua mot huyén trung du, tinh mién nai, ¢6 thé chua dai

dién cho toan bg tré em cung lra tuoi trong ca nudc, dac biét tré em & thanh pho.
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Chuong III. KET QUA NGHIEN CUU
3.1. Mot s6 diic diém nhan khau hoc ciia hoc sinh tham gia nghién ctru

Bang 3.1. Pic diém chung cua gia dinh hoc sinh

Chi s6 n Ty 18 (%)
Tudi ciia me
< 30 tudi 439 21,0
Trén 30 tudi 1655 79,0

Nghé nghiép me

Nong dan 1321 63,1
Cong nhan 563 26,9
Can bo 94 4,5
Buon ban, kinh doanh 77 3,7
Noi trg 15 0,7
Lam thué 24 1,1

Trinh dg hoc van bo, me

THCS tré xudng 1732 82,7
Trén THCS 362 173
Kinh té gia dinh

Nghéo 292 14,0
Cén ngheo 277 13,2
Binh thudng 1.525 72,8

S6 tré co me trén 30 tudi la chu yéu (chiém 79%), nghé nghiép me da sd 1a
nong dan (chiém 63,1%). V& hoc van trinh do me tir trung hoc co s& (THCS) tr&

xudng chiém ty 1& cao (82,7%).Ty 1é gia dinh nghéo va can ngheo 1a 27,2%.
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Bang 3.2. Gia trj dinh dudng khau phan cta 3 nhom tai thoi diém To

Nhom 1 Nhom chirng Nhom 3 Chung
Chi sb n=>57 n=60 n = 64 n=181 p*
Median Median Median Median
(p25:p75) (p25;p75) (p25:p75) (p25:p75)
Nang luong 1501 1428 1600 1516 0,085
(Kcal) (1270;1646) (1273;1642) (1351;1719) (1300;1683) |
Protein
Téngsé (g) | 56,9 (46.7:63.2) | 50,1 (44.3;61.6) | 59,1 (49,8:69) | 55,8 (45.1;64.2) | 0,047
Dong vat (g) | 25.5(18.1:33,7) | 255(17:33) | 27.5(18.1;42,1) | 26.3(18;353) | 0,373
Ty 1€ Protein dv/ts 0,54 0,56 0,56 0,48
Lipid
Téngsé (g) | 27,6 (21,1:39,3) | 28(23:38,3) | 35,3 (26,8:44,3) | 30,9 (23,5;39,8) | 0,025
Thue vat (g) | 8.4 (3.4;15.8) | 94(3,9:149) | 10.8(4,9;183) | 9,8 (4.2;16,6) | 0,232
Ty 1& Lipid tv/ts 0,36 0,34 0,36 0,35
Creil () (2342,451?2%9,8) (212,%?377,1) (2242,3;5522,3) (22 12,§ ;6524,2) it
Chét xo(g) 3,08 (2,39:4,42) | 2,78 (2,18:3,92) | 3,09 (2,19:4,40) | 2,91 (2,2:4,18) | 0,31
Calci (mg) 273 (196;404) | 264 (199;379) | 288 (186;409) | 271 (195:404) | 0,727
Photpho (mg) | 651 (515;809) | 631 (520;751) | 706 (572:901) | 649 (531:821) | 0,061
Ty 1¢ Ca/P 0,46 0,47 0,43 0,46
St (mg) 7.4 (6,4:9,5) 72 (5.9;9) 8 (7;9,7) 7,6 (6,6:9,5) | 0,179
Kém (mg) 7,3 (6.1;8.4) 6,9 (5,7:8,1) 7,5 (6,6,9) 72 (6:84) | 0,059
R 087 (5:288) (1 1,149;§§8,8) (59,52 ;(_3,11,5) (15,128;§ 176,8) ST
Vitamin C (mg) | 42 (22,4;70,1) | 45,8 (26,4:63) | 39,9 (24,5:66,9) | 42,4 (24,4;67,7) | 0,977
Zl‘ltga)mm Bl 0,91 (0,71;1,28) | 0,93 (0,74;1,17) | 1,05 (0,81;1,52) | 0,97 (0,75;1,34) | 0,116
X;tga)mm B2 0,49 (0,36;0,63) | 0,46 (0,38;0,59) | 0,56 (0,4;0,82) | 0,49 (0,38;0,69) | 0,103
okt () (70,3;01,?)8,4) (53;;1 f22,9) (74,81;(%7,5) (65,2 ;11’19,5) LB
X:;agr;lm b 0,2 (0;1,1) 0,22 (0;053) 0,33 (0;1,8) 0,25 (0;1,1) | 0,145

* Krusskal wallis test

Gia tri dinh dudng khau phan cta 3 nhom tai thoi diém trudc can thiép 1a

khong khac biét. Mic ning luong khau phan chung ctia hoc sinh 1a 1.516

kcal/nguoi/ngay. Ty 1¢ protein dong vat trong khau phan chung 14 48%.

55




® Nhom 1

160 Nhom 2
o Nhom 3
140 i1 Chung
92 96 -
100 g, 77 85 2
o\o Z
o 80 :% 1 = 62
- ’,g'- =Z
[ 60 ’/,— Z
40 Z Z
iy~ ~ s 12U
= i Z =
Nane lvong Glucid Protein Lipid Chét xo

Biéu @6 3.1.Mtrc dap ung nhu cau dinh dudng khuyén nghi vé ning luong,
cac chat sinh nang luong ctia khau phan
Murc tiéu thy glucid cao dat gﬁn 100% NCDDKN, mure tiéu thu lipid chi dat
tir 54-74% NCDDKN & tt ca cac nhom. Nang luong khau phan cta hoc sinh dat
81-92% NCDDKN. Chat xo trong khau phan rat thap, chi dat 12-13% NCDDKN

& tat ca cac nhom

117 ¥ Nhom 1
120 |
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#6002 el 35/ 39
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Sét(mg) Kém Vitamin Vitamin Vitamin Vitamin Folate Vitamin
(mg) A(mcg) C(mg) BI(mg) B2(mg) (mcg) D (mcg)
Biéu dd 3.2.Mtic dap tmg nhu cau vi chat dinh dudng cua khau phan
Biéu d6 3.2 cho thiy trir vitamin B1 con lai tit ca cac vitamin va chat khoang
déu khong dat muac 100% NCDDKN. Vitamin A chi dat 19%-41%, kém dat 51%-
61%, vitamin C dat tir 63-72% va folate dat tir 35%-44% NCDDKN
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3.2. X4y duwng cong thirc ting cwdng vi chat dinh dudng

- Trude hét, can clr vao cac cong trinh nghién ctru vé tinh trang dinh dudng
ctia tré em ltra tudi 7-10 tudi, ghi nhan ty 18 thiéu da vi chat cao, khau phan an thiéu
VCDD, va hiéu qua ting cuong da VCDD vao thyc pham thong dung, viéc xay
dung cong thuc tang cuong da VCDD (khong dung don 1€) taing cudong vao thuc
pham thong dung cho tré em, cu thé 14 sita trong nghién ciru nay 14 can thiét.

- Can clr huéng dan cia WHO vé sir dung bot da vi chat tang cuong VCDD
tai hg gia dinh cho tré tur 2 dén 12 tudi dé tham khao ham lugng vitamin A, sat,
kém sur dung cho tré em xac dinh ham luong tdng cuong 03 VCDD nay. Trong do6
d6i v6i tré em 5-12 tudi, ham luong trong 1 ngay cia 3 vi chit trong 1 goi bot ting
cuong 1a vitamin A 300ug, sit nguyén to 12,5-30mg va k&m nguyén t6 5Smg. Liéu
str dung 13 90 géi trong 6 thang khi tinh trang thiéu mau cta tré em dudi 5 tudi tir
20% tro 1€én.

- Can ctr cong thirc bot bd sung da vi chat do Nhom tu van quéc t& (WHO 1a
thanh vién) vé tang cudng da VCDD & ho gia dinh [187] cho tré 6-59 thang tudi
v6i 15 loai vi chét dinh dudng khac nhau gdm vitamin A 400ug, vitamin D 5pg,
vitamin E 5mg, vitamin C 30mg, vitamin B1 0,5mg, vitamin B2 0,5mg, vitamin
B3 6,0mg, vitamin B6 0,5mg, folate 150,0ug, vitamin B12 0,9ug, st 10,0mg, kém
4,1mg, dong 0,56mg, selen 17,0pg, va 10d90,0pg. Nhém chuyén gia ciing da lam
viéc truc tiép v6i nghién ctru sinh, tai Vién Dinh dudng va khuyén nghi trong diéu
kién cua Viét Nam xéc dinh thém 4 loai VCDD khéc dua vao cong thirc bot ting
cuong vi chat dinh dudng cho tré em Viét Nam gom vitamin K 4,7pg, va 3 vitamin
nhom B 1a acid pantothenic (vitamin B5) 0,5mg, biotin (vitamin B7) 3,6pg, magie
18pg tao thanh cong thic 21 loai VCDD. Do tinh trang thiéu VCDD 6 tré em dudi
5 tubi ¢ Viét Nam & mirc ¢6 ¥ nghia stc khoe cong dong va khong co nhiéu cac
can thiép phong chdng thiéu VCDD tiép theo khi tré & do tudi 16n hon (tudi hoc
duodng), nén s6 21 loai vi chat nay duoc xac dinh dé tang cuong vao stra. Ham lugng
VCDD tinh cho 1 hp stia 180ml, hang ngay tré dugc dung 2 hop (trong nghién ciru nay).
Trong diéu kién thuc té tré c6 thé st dung nhiéu hon, do vay ham lugng cac VCDD tiép

tuc duoc can nhic dua vao cac tai liéu dudi day dé dua ra du thao cong thic (bang 3.3).
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- Tham khao khuyén nghi ctia Quy Nhi dong Lién hiép quéc (UNICEF) va
quy dinh cuia Bo Nong nghiép Hoa Ky (USDA) vé thanh phan VCDD cua thuc
pham diéu trj va dy phong SDD cap tinh [174],[175],[176], quy dinh ctia Cuc Quan
1y Thudce va Thuc pham Hoa Ky (FDA) vé ham lugng vitamin A va D trong sita
[177],[178], dé khéng dinh loai va ham lugng céc loai VCDD trong du thdo cong
thirc 13 chinh xéc, ¢6 kha ning mang lai hiéu qua mong muén va an toan.

- Cudi cing, ham luong timg loai VCDD dugc so sanh v6i nhu cau dinh
dudng Bang Nhu cdu dinh dudng khuyén nghi cho ngudi Viét Nam [172] dé tinh
toan mirc dap tng nhu cau dinh dudng cta sira sau khi di ting cuong VCDD cua
ting nhom tudi (bang 3.3). Cong thic chinh thire gdm 21 loai VCDD dugc hoan
thién, sir dung dé ting cuong vao sira.

Tiép theo, chuyén cong thirc cho nha san xuat tién hanh san xuat miu hai loai
sira ting cudng VCDD, dam bao cac tiéu chuan cho phép luu hanh trén thi trudng.
Sita duoc ting cudng VCDD khi dd qua giai doan thanh tring thanh san pham
hoan chinh. So dd quy trinh san xuét sita ting cuong VCDD (phu luc 6)

Ca hai loai sita ting cuong VCDD sau khi duoc san xuat miu duoc kiém
nghi¢m déu dat tiéu chuan va dugc phép sur dung tai Vi¢t Nam theo xac nhan cong
bd phit hop quy dinh an toan thyc phdm ciia Cuc An toan Thuc pham, B Y té sd
4304/ATTP-XNCB va sb 4305/ATTP-XNCB ngay 6/2/2017 (phu luc 7).

Cong thirc chi tiét va mac dap tmg nhu ciu dinh dudng khuyén nghi theo lta

tudi duogc thé hién ¢ bang 3.3.

58



Bang 3.3.Thanh phan dinh dudng trong mot hop sita 180ml va mirc dap tmg nhu cau dinh dudng khuyén nghi (NCDDKN)

Gia tri DD Mirc dap un Mirc dap un .| Mirec dap in
Thanh phan (e mot hap] NPPIN | Nenpin caa | NCPPEN | ppic cia |NCPPKN el eppicn cia tre
180ml sira tré 6-7 tudi (%) tré 8-9 tudi (%) 10-11 tudi (%)

Vitamin A 116.0 pug| 450.0 g 25.8 500.0 pg 23.2 600.0 pug 19.3
Vitamin D 2.0 pg| 15.0 pg 13.3 15.0 g 13.3 15.0 pg 13.3
Vitamin E 720 ug| 5000 pg 14.4 5500 pg 13.1 5500 pug 13.1
Vitamin K 4.7 pg| 85.0 pug 5.5 100.0 png 4.7 120.0 pg 3.9
Vitamin C 20.7 mg| 55.0 mg 37.6 60.0 mg 34.5 75.0 mg 27.6
Vitamin Bl [180.0 pug| 800.0 pug 22.5 900.0 png 20.0 1100 pg 16.4
Vitamin B2 10.20 mg| 0.9 mg 22.2 1.1 mg 18.2 1.4 mg 14.3
Vitamin B3 [2.2 mg| 8.0 mg 27.5 12.0 mg 18.3 12.0 mg 18.3
Acid Pantothenic|0.5 mg| 3.0 mg 16.7 40 mg 12.5 40 mg 12.5
Vitamin B6 [162.0 pg| 800.0 pug 20.3 1000.0 pg 16.2 1000.0 pg 16.2
Biotin 3.6 pg| 12.0 pg 30.0 20.0 g 18.0 20.0 pug 18.0
Acid folic 50.4 pg | 200.0 pug 25.2 200.0 pug 25.2 300.0 pug 16.8
Vitamin B12 [0.30 pg| 1.2 pg 25.0 1.5 pg 20.0 1.8 ug 16.7
Sat 2.7 mg|l 7.2 mg 37.5 8.9 mg 30.3 11.3 mg 23.9
Kém 2.2 mg| 5.6 mg 39.3 6.0 mg 36.7 8.6 mg 25.6
Dong 111.6 pg| 440.0 png 25.4 700.0 pug 15.9 700.0 png 15.9
I6t 324 ug| 90.0 pnug 36.0 120.0 pug 27.0 120.0 png 27.0
Selen 5.9 pg| 22.0 pg 26.8 220 pug 26.8 32.0 pug 18.4
Magie 18.0 png| 130.0 pg 13.8 170.0 pg 10.6 210.0 pg 8.6
Canxi 216.0 mg| 650.0 mg 33.2 700.0 mg 30.9 1000.0 mg 21.6
Phospho 162.0 mg| 500.0 mg 32.4 500.0 mg 32.4 12000 g 13.5
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3.3. Cam quan ciia sita ting cwdng vi chit dinh dudng

Bang 3.4. Phan bd theo gidi tinh va 16p hoc cia tré tham gia danh gia cam quan

Nhom sira twoi tang | Nhom sira hoan nguyén .
) Tong cong
Chi so cwong VCDD tang cwong VCDD
(ty 1€%)
n % n %

Gioi tinh
Nam 96 51,1 89 51,7 185 (51,3)
N 92 48,9 83 48,3 175 (48,7)
Tong sb 188 52,2 172 478 360 (100)
Lop hoc
Lép 2 71 19,7 68 18,9 128 (38,6)
Lop 3 57 15,8 54 15,0 111 (30,8)
Lép 4 60 16,7 50 13,9 110 (30,6)
Tong sb 188 52,2 172 478 360 (100)

Ty 1€ tré nam va nit tham gia danh gid ¢ hai nhom la twong duong, tap

trung phan bd twong ddi déng déu & cac 16p 2, 3, 4
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Bang 3.5. Panh gia thi hiéu cam quan hai loai sita ting cuong VCDD

Tinh chit cam

Sira twoi ting cuong

Sira hoan nguyén ting

quan VCDD (n=188) cwong VCDD (n=172) | p*
SO tré Ty 1€ SO tré Ty 1€
Mau sic
Binh thuong 2 1,1 5 2,9
Thich 186 98,9 167 97,1
Khong thich 0 0 0 0
<0,001 <0,001 >0,05
Mui
Binh thuong 5 2,7 1 0,6
Thich 182 96,8 168 97,7
Khong thich 1 0,5 3 1,7
<0,001 <0,001 >0,05
Vi
Binh thuong 2 1,1 4 23
Thich 185 98.4 168 97,7
Khoéng thich 1 0,5 0 0
<0,001 <0,001 >0,05
Cam giac ngon
Binh thuong 2 1,1 4 23
Thich 185 98.4 168 97,7
Khong thich 1 0,5 0 0
<0,001 <0,001 >0,05
Cam giac thich
Binh thuong 0 0 3 1,7
Thich 187 99,5 167 97,1
Khong thich 1 0,5 2 1,2
<0,001 <0,001 >0,05
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*) Fisher extract test

Khong c6 sy khac biét co y nghia thong ké giita 2 nhém sita voi thang
diém>5 vé cac chi sb cam quan (fisher extract test, p>0,05).

Vi tat ca céc dac diém cam quan gé)m mui, vi, mau séc, cam giac ngon, cam
gi4c thich san pham no6i chung, tré em c6 cau tra 10 tir hoi thich trd 1én chiém ty 1é
cao (tir 96,8% tdi 99,5%). Rét it tré co cam giac tir c6 vé khong thich hodc cuc ky
ghét (thai do khong thich tir 0% t&i 1,7%), rat it tré khong bay to thai do.

3.4. Nghién ciru danh gia hi¢u qua sira ting cwong vi chit dinh duéng
3.4.1. Tinh trang dinh duwéng cua hoc sinh tiéu hoc trude can thiép

Nghién ctru md ta cat ngang tién hanh trén 2.094 hoc sinh, tir 16p 2 — 4 ¢ thoi
diém thang 2/2017 tai 6 truong tiéu hoc ciia 5 xa (Nga Mi, Ha Chau, Tan Khanh,
Ban Pat, Duong Thanh) ctia huyén Phu Binh, tinh Thai Nguyén. Trong d6 c6 1.107
nam va 987 nir; do tudi trung binh cua hoc sinh 1a 102,8+11.8 thang.

Bang 3.6. M{t sb dic diém nhan tric cua hoc sinh tiéu hoc theo gidi tinh

i i Hoc sinh nam Hoc sinh nir
Chi s nhin tric " (X£SD) (n=1107) (X£SD) (n= 987)

Thang tuoi (thang) 2094 103,2+11,7 102,4+11,8
Can nang (kg) 2094 22.8+4.0" 22.3+43
Chiéu cao (cm) 2094 122,846,9 122,9+7,1
BMI (kg/m?) 2094 15,0£1,5™ 14,7+1,6
Z-ScoreCN/T 1973 -1,34+0,99 -1,29+0,93
Z-Score CC/T 2094 -1,294+0,83™ -1,16+0,87
Z-Score BMI/T 2094 -0,78+0,96" -0,88+0,88

_*p<0, 05; ** p<0,01, *** p<0,001 khi so sanh gitta hoc sinh nam va nir (t-test)
C6 sy khac biét vé chi sd can ning (p<0,05), BMI (p<0,001), Z-Score
BMI/tudi (p< 0,01) & hoc sinh nam cao hon ¢ y nghia so véi hoc sinh nit; Chi sb

Z-Score chiéu cao/tudi hoc sinh nam thap hon so véi hoc sinh nit (p<0,01).
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Bang 3.7. Murc d6 suy dinh dudng thé nhe can ctia hoc sinh trudc can thiép

Truong tiéu hoc SDD thé nhe cin n, (%) SDD thé nhe cin
Mirc d ning Mirc do nhe chung (n, %)
Nga Mi 1 11 (3.5) 69 (21,9) 80 (25.,4)
Nga Mi 2 12 (4,9) 64 (26,3) 76 (31,3)
Ha Chau 8(2,3) 85(24.1) 93 (26.3)
Tan Khanh 10 (2,7) 61 (16,2) 71 (18,8)
Ban bat 17 (5,1) 79 (23,6) 96 (28,7)
Duong Thanh 11(3,1) 53 (15,1) 64 (18.3)
Chung 69 (3,5) 411 (20,8) 480 (24,3)

Co6 1.973 tré trong do tubi duoc phan tich tinh trang SDD thé nhe can. Ty 1¢
SDD chung ¢ 5 xa 1a 24,3%; trong khi d6 ty 1€ SDD nang (Z-Score CN/T< -3) 3,5%,

chu yéu 1a muc d6 nhe (20,8%).

Bang 3.8. Mirc d6 suy dinh dudng thé thip coi theo trudng trude can thiép

Trudng tiéu hoc

SDD thé thap coi n, (%)

SDD thé thap coi

Murc d§ nang Mirc do nhe chung n,(%)

Nga Mi 1 7(2,1) 63 (19,3) 70 (21,4)
Nga Mi 2 8(3,1) 49 (19,0) 57 (22,1)
Ha Chau 4 (L,1) 70 (18.,9) 74 (19,9)
Tan Khanh 1(0,2) 41 (10,2) 42 (10,4)
Ban Dat 12 (3,3) 62 (17,0) 74 (20,3)
Duong Thanh 5(1,3) 45 (12,1) 50 (13,4)

Chung 37 (1,8) 330 (15,8) 367 (17.5)

Phén tich 2.094 tré vé tinh trang SDD thé thap coi cho thiy ty 16 SDD thép
coi chung 14 17,5%, trong d6 SDD thap coi & muc nang (Z-Score CC/T<-3) 14 1,8%,

chu yéu 1a muc nhe (15,8%)
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Bang 3.9. Mirc do suy dinh dudng thé gay com theo truongtrude can thiép

Truimg SDD thé gay com (n, %) Thira can,

Mirc d§ nang Mirc do nhe Chung béo phi

Nga Mi 1 2 (0,6%) 18 (5,5%) 20 (6,1%) 7 (2,2%)
Nga Mi 2 4 (1,6%) 31 (12,0%) 35 (13,6%) 5 (1,9%)
Ha Chau 0 (0,0%) 21 (5,7%) 21 (5,7%) 15 (4,0%)
Tan Khanh 5(1,2%) 28 (7,0%) 33 (8,2%) 10 (2,5%)
Ban Dat 1 (0,3%) 33 (9,0%) 34 (9,3%) 14 (3,8%)
Duong Thanh 0 (0,0%) 26 (7,0%) 26 (7,0%) 18 (4,8%)
Chung 12 (0,6%) 157 (7,5%) 169 (8,1%) 69 (3,3%)

Tinh trang SDD thé gay com chung 1a 8,1%, SDD gay com thé ning (Z-
Score BMI theo tudi < -3) chiém ty 1& 0,6%; chii yéu 1a SDD gay com thé nhe
(7,5%). Ty 1€ thtra can, béo phi gap chung la
3,3%. Cao nhét & Ha Chau.
Bang 3.10. Ty I¢ suy dinh dudng, thira can va béo phi theo gidi tinh

Tinh trang SDD Hoc sinh nam Hoc sinh nir Chung n, (%)
n Ty 1€ % n Ty 1€ %
SDD thé nhe can 265 25,6 215 23,0 1.973 (24.3)
SDD thé thap coi 211 19,1 156 15,8 2.094 (17.5)
SDD thé gay com 87 7.9 84 8,3 2.094 (8,1)
Thira can 32 2,9 21 2,1 2.094 (2,5)
Béo phi 10 0,9 6 0,6 2.094 (0.8)

1 test khi so sanh giita hoc sinh nam va hoc sinh nit véi p>0,05
Khéng co sy khac biét c6 ¥ nghia thong ké giita hoc sinh nam va hoc sinh nit
vé tinh trang SDD thé nhe cén, thap coi, giy com va ty 1¢ thira can, béo phi.
3.4.2. Hi¢u qua sir dung sira ting cwong vi chat dinh duéng téi chi s6 nhan tric
ciia hoc sinh tiéu hoc
Téng s6 1.392 hoc sinh 6 truong can thiép duoc udng sira ting cudng VCDD

(hai loai) va 701 hoc sinh nhém chung khong dugc uéng stta. Do hoc sinh can dap
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(g tiéu chuan nghién ctru 1a khong SDD cip & muc ning (CN/CC <-3 SD), thap
co1 HAZ< - 3SD, nhe can vo1 WAZ< -3 SD, nén & nhom 1 loai 40, nhom 2 loai 33

va nhom 3 loai 21 tré. Sau 6 thang, c6 1.324 hoc sinh thudc 2 nhém can thi¢p va

653 hoc sinh thugc nhém chiung dép ung tiéu chuan lua chon déi tuong va du sb

liéu v€ chi€u cao va can ndng cua ca 2 lan danh gia dugc dua vao phan tich két qua.

Bang 3.11. Mot sb dic diém nhan tric cua hoc sinh tiéu hoc trude can thiép

Nhom 1 Nhom chirng (2) Nhom 3
Cic chi sb n (X+SD) n (X£SD) n (X£SD) p*
Tudi tré (thang) | 660 | 102,8+11,9 | 653 | 102,9+112 | 664 | 102,2+11,7 | 0,508
Cannang (kg) | 660 | 22,7437 | 653 | 22,5436 | 664 | 22,5436 | 0,417
Chiéu cao (cm) 660 | 123,2+6,9 653 122,9£6,6 | 664 | 122,9+6,6 | 0.622
Z-ScoreCN/T 660 | -1,24+0,89 | 653 | -1,33+0,83 | 664 | -1,26+0,89 | 0.157
Z-Score CC/T 660 | -1,16 +0,80 | 653 | -1,23+0,75 | 664 | -1,17+0,83 | 0.233
Z-Score BMI/T 660 | -0,78 £0,85 | 653 | -0,82+0,83 | 664 | -0,81 £0,86 | 0.565
*) ANOVA-test. Khong c6 sy khac biét co y nghia cac chi sb cua tré gita cac nhom.
Bang 3.12.Thay ddi vé cin ning sau can thiép
Can nang (kg)
Thoi diém Nhoém 1 Nhém chirng 2 Nhom 3 p
n (X SD) n (x= SD) n (X SD)
Trudce can thiép (To) | 660 | 22,743,7 | 653 | 22,5436 | 664 | 22,5436 | 0,417
Sau 3 thang (Ts) 660 | 23,544,023 | 653 | 22,743,73% | 664 | 23,2+3,9'a3b | 0,002
Sau 6 thang (Ts) 660 | 24,544,525 | 653 | 2394423 | 664 | 24,2+44%° | 0,036
Chénh T3 — To 0,75+0,77% 0,25+0,68 0,78+0,88% 0,000
Chénh T — To 1,81£1,28% 1,42+1,05 1,76+1,32% 0,000

) ANOVA') p<0,05; ?) p<0.01;3) p<0,001 so sanh nhom chirng va nhém can thiép

cung thoi diém

b) Paired t-test ') p<0,05; %) p<0,01; ) p<0,001 so sanh ciing nhém truéc va sau

So sanh trong cung nhém: can ndng ¢ cd 3 nhém deéu co6 xu hudng ting

(p<0,001) sau 3 thang va 6 thang can thi¢p.
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So sanh gitra cac nhom: Can néng cua hai nhém can thiép cao hon rd rét voi
nhom ching sau 3 thang (p<0,05) va 6 thang (p<0,01). Tuong Gng la chénh léch

can nang phan anh hiéu qua can thiép (T3-To) va (Ts-To) & 2 nhdm can thi€p co cai

thién (p<0,001) so v4i nhém chirng. Khong c6 su khac biét gitra 2 nhom can thiép.

Bang 3.13. Thay d6i chiéu cao sau can thiép

Chiéu cao (cm)
Thoi diém Nhém 1 Nhém chirng 2 Nhém 3 p
n | (xxSD) | n | (&*SD) | n | (XxSD)
To 660 | 1232469 | 653 | 122,946,6 | 664 | 122,946,6 | 0,622
Ts 660 | 124,8+7,0% | 651 | 124,3+6,6% | 664 | 124,6+6,7% | 0,422
Ts 660 | 126,5+7,0% | 651 | 125,9+6,7® | 664 | 126,3+6,8%® | 0,334
Chénh T; — T, 1,57+1,08% 1,40+1,34 1,68+1,10% 0,000
Chénh T — To 3,29+1,32% 3,07+1,45 3,38+1,27% 0,000

) ANOVA') p<0,05; ?) p<0.01;3) p<0,001 so sanh nhom chirng va nhém can thiép

cung thoi diém

b) Paired t-test ') p<0,05; %) p<0,01; ) p<0,001 so sanh ciing nhém truéc va sau

Chiéu cao ca 3 nhom c6 xu hudng ting c6 y nghia. Cai thién chi€u cao (Ts-

To) va (Ts-To) & 2 nhom can thiép c6 cao hon c6 ¥ nghia thong ké (p<0,001) so véi

nhom ching. Khong c6 su khac biét gitra 2 nhom can thi¢p (p>0,05).
Bang 3.14. Thay d6i chi sé BMI sau can thiép

Chi s6 BMI (kg/m?)
Thoi diém Nhém 1 Nhém chirng 2 Nhém 3 p
n (*£SD) n | (xSD) | n | (xtSD)
To 660 | 149+13 | 653 | 14,8+13 | 664 | 148+14 | 0,580
Ts 660 | 15,041,433 651 | 14,6+1,4%® | 664 | 14,9+1,5%% | 0,000
Ts 660 | 152+1,623 [ 651 | 150+1,6% | 664 | 15,1+1,7% | 0,032
Chénh Ts — T, 0,10+0,523 -0,17+0,51 0,100,523 0,000
Chénh Ts — To 0,340,743 0,17+0,67 0,300,732 0,000

) ANOVA'!) p<0,05; ?) p<0.01;3) p<0,001 so sanh nhom chirng va nhém can thiép

cung thoi diém
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b) Paired t-test ') p<0,05; %) p<0,01; ) p<0,001 so sanh ciing nhém trudc va sau

Chi s6 BMI ¢6 sy khéac biét c6 ¥ nghia giita 2 nhém can thiép so v6i nhdm

ching & thoi diém & T3(p<0,001) va Te (p<0,05).Chénh T3-To va Te-To & hai nhém

can thiép co sy cai thién c6 ¥ nghia thdng ké (p<0,001) so véi nhom chimg.

Khong c6 sy khac biét vé BMI giita nhom 1 va 3 & cac thoi diém,(p>0,05)

Bang 3.15. Thay d6i chi s6 Z-Score can nang/tudi sau can thiép

Chi so0 Z-Score can nang/tuoi

Thoi diém Nhém 1 Nhém chirng 2 Nhém 3 p
n (*+ SD) n| (£SpD) | m (*t SD)

To 626 | -124+089 | 614 | -1,33+0,83 | 631 | -127+0,89 | 0,157

Ts 601 | -1,20+0,93%% | 594 | -1,42+0,83% | 601 | -1,20+0,94%*3 | 0,000

Ts 503 | -1,13+0,97%% | 511 | -1,31+0,88% | 517 | -1,12+1,0%3 | 0,001

Chénh T5-To | 601 | 0,05£021% | 594 | -0,09+0,22 | 601 | 0,07+0.25% | 0,000

Chénh Ts—To | 503 | 0,12+0,29% | 511 | 0,02£0,25% | 517 | 0,12+0,33% | 0,000

a) ANOVA test!) p<0,05; %) p<0,01; 3) p<0,001 so sanh nhém chitng véi nhém can

thiép cing thoi diém

b) Paired t-test ') p<0,05; %) p<0,01; 3) p<0,001 so sanh ciing nhom trudc va sau

Chi s6 Z-Score CN/T ¢ nhém 1 va 3 ¢6 xu hudng ting (p<0,01), trong khi &

nhom ching chi s6 nay gidm & T3, & Te madi khoi phuc nhu mue To

Chi s6 Z-Score CN/T ¢6 sy khéc biét (cao hon) c6 ¥ nghia (p<0,001) giita 2

nhom can thi€p so v&i nhom ching ¢ thoi diém Tz va Te.

Panh gia vé hiéu qua can thiép chénh (T3-To) va (Te-To): nhom 1 va 3 ¢b cai

thién chi s6 chénh Z-Score CN/T c6 ¥ nghia (p<0,001) so véi nhom chimg.

Khong c6 su khac biét khi so sanh nhoém 1 va 3 & cac thoi diém, p>0,05
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Bang 3.16. Thay ddi chi s6 Z-score chiéu cao/tudi sau can thiép

Chi s0 Z-Score chiéu cao/tuoi

Thoi diém Nhém 1 Nhém chirng 2 Nhém 3 p

n (£ SD) n | (£SD) | n (£ SD)

To 660 -1,16 0,80 653 | -1,23£0,75 | 664 | -1,17+0,83 0,233
T3 660 | -1,11+0,813® | 651 | -1,20+0,75%° | 664 | -1,09+0,84!23> | 0,022
Te 660 | -1,10+0,80'*3 | 653 | -1,18+0,75% | 664 | -1,07+0,85'>3* | 0,019

Chénh T3-To | 660 | 0,06+£0,19'* | 651 | 0,03£0,23 | 664 | 0,08+0,18% | 0,000

Chénh Ts —To | 660 0,08+0,23%% | 653 | 0,05+0,24% | 664 | 0,10+0,21% 0,000

) ANOVA!) p<0,05; %) p<0,01,%) p<0,001 so sanh nhom chitng va nhém can thiép
cung thoi diém
b) Paired t-test ') p<0,05; %) p<0,01; %) p<0,001 so sanh ciing nhém truéc va sau

Chi s6 Z-Score CC/T ¢6 xu hudng ting & ca 3 nhom trong qué trinh nghién
cuu, p<0,01.

Chi s6 Z-Score CC/T cao hon c¢6 y nghia thong ké & 2 nhom can thiép sovai
nhom chimg & thoi diém Ts(p<0,05) va Te(p<0,01)

Pénh gia vé hiéu qua can thiép chénh (T3-To) va (Ts-To) cho thidy nhém can
thiép co sy cai thién chénh chi s6 Z-Score CC/T ¢6 ¥ nghia (p<0,001) so véi nhom
chung.

Khéng c6 su khac biét khi so sanh 2 nhom 1 va 3 & cac thoi diém, p>0,05.

Bang 3.17. Thay d6i chi s Z-score BMI/tudi sau can thiép

Chi s Z-Score BMI/tudi
Thoi diém Nhém 1 Nhém chirg 2 Nhém 3 p

n (<t SD) n | GxSD) | n (<t SD)

To 660 -0,78 +0,85 653 | -0,83+0,83 | 664 | -0,81+0,86 0,565
T3 660 | -0,77+£0,89% | 651 | -1,00+0,86%° | 664 | -0,81+0,92% | 0,000
T 660 | -0,70+0,95%*3 | 653 | -0,85+0,92 | 664 | -0,76+1,00®° | 0,013

Chénh T3-To | 660 | 0,00+£0,33% | 651 | -0,18+0,38 | 664 | 0,00+0,34% | 0,000

Chénh Ts —To | 660 0,08+0,43% 653 | -0,03+0,40%° | 664 | 0,05+0,44% 0,000
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a) ANOVA test!) p<0,05; %) p<0,01; °) p<0,001 so sanh nhém chitng véi nhém can
thiép cing thoi diém
b) Paired t-test ') p<0,05; %) p<0,01; ) p<0,001 so sanh cung nhém trudc va sau

Chi s6 Z-Score BMI/tudi c6 xu huéng khong thay doi & hai nhoém NC & thoi
diém Ts; sau 6 thang chi s6 & 2 nhom can thiép tang, p<0,01; trong khi nhém ching
chi s6 nay giam ¢ T3, phuc hdi & Ts. Chi s6 Z-Score BMI/tudi c6 su khéc biét ¢ ¥
nghia théng ké giita 2 nhém can thiép sovéi nhom chimg & Ts(p<0,001) va
To(p<0,05). Panh gia vé hiéu qua can thiép (chénh T3-TovaTs-To) cho thdy nhom
can thiép c6 sy cai thién chi séchénh Z-Score BMI/tudi c6 y nghia (p<0,001) so véi
nhom ching. Khong c6 su khac biét khi so sdnh hai nhom 1 va 3, p>0,05.

e Hiéu qua can thi¢p ddi v6i tinh trang suy dinh duéng.

Bang 3.18.Thay doi ty 1¢ suy dinh dudng thé nhe can sau can thiép

Ty 1é suy dinh dudong thé nhe cAn (WAZ-Score <-2)
Thoi diém Nhém 1 Nhom chirng 2 Nhém 3 pe
Tong | n(%) |Tong| n (%) |Tong| n(%)
To 626 | 134 (21,4) | 614 | 138 (22,5) | 631 [140(22,2)] 0,895
Ts 601 | 128 (21,3) | 594 | 145 (24.4) | 601 |124 (20,6)] 0,244
Te 503 | 101(20,1) | 511 | 114(22,3) | 517 [101 (19,5)] 0,509

©) 4 test so sanh 1y 1é gitka 3 nhém & thoi diém Ty, Tsva Ts p>0,05;

¢) Mc Nemar test so sanh ty 1é trong cung nhém truéc va sau can thiép ')
p<0,05;%) p<0,01,°) p<0,001

Ty 1& SDD thé nhe can & hai nhom can thiép khong co sy khac biét co ¥ nghia
so v6i nhom ching (2 test,p> 0,05). Ty 1& SDD thé nhe can ¢ hai nhom can thiép
c6 xu hudng gidm sau 6 thang, tuy nhién sy khac biét chua c6 y nghia (Mc Nemar
p>0,05). O nhém chimg, sau 3 thang ty 16 SDD nhe can c6 xu hudng ting, sau 6

thang mai phuc hoi vé mirc ban dau.
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Bang 3.19.Thay doi ty 18 suy dinh dudng thé thip coi sau can thiép

Ty 1é suy dinh dudng thé thap coi(HAZ-Score <-2)
Thoi diém Nhém 1 Nhém chirng 2 Nhém 3 pe
Tong n, (%) |Tong| n (%) |Tong| n, (%)
To 660 96 (14,5) | 653 | 93 (142) | 664 | 112(16,9) | 0,348
Ts 660 | 85 (12,9)'c | 651 | 88 (13,5) | 664 | 94 (14,2)% | 0,794
Te 660 | 85 (12.9)' | 653 | 85(13,0) | 664 | 94 (14.2)* | 0,755

©) 42 test so sanh 1y 1 gitta 3 nhém & thoi diém Ty, Tsva Ts p>0,05;

¢) Mc Nemar test so sanh ty 1é trong cung nhom trudc va sau can thiép ')

p<0,05; %) p<0,001

Ty 18 SDD thé thap coi c6 xu hudng giam sau can thiép & ca 3 nhom, tuy

nhién su khéc biét chua c6 y nghia gitta 2 nhom can thiép va nhom chimg (y? test,

p> 0,05). C6 su thay d6i (giam) vé ty 16 SDD thé thap coi co ¥ nghia (1,6%) & nhom

1 (p<0,05) va 2,7% ¢ nhom 3 (p <0,001; Mc Nemar test) & T3 va T so vdi To; khong

c6 su chénh 1&ch ty 1¢ gitra T3 va Té.

Bang 3.20. Thay ddi ty 1¢ suy dinh dudng thé gay com sau can thiép

Ty 1¢ suy dinh dudng thé gay com (BAZ-Score <-2) p¢
Thoi diém Nhém 1 Nhém chirng 2 Nhém 3
Tong | n, (%) |Tong| n, (%) |Tong| n, (%)
To 660 | 45(6.8) | 653 | 37(57) | 664 | 45(6.8) |0627
Ts 660 | 47(7.1) | 651 |70 (10,8)% | 664 | 54(8,1) |0,055
Te 660 | 43 (6,5) | 653 | 58(8,9) | 664 | 50(7,5) |0269

°) 4 test so sanh 1y 1é gitta 3 nhém & thoi diém Ty, Tsva Ts p>0,05;

¢) Mc Nemar test so sanh ty 1é trong cung nhém trudc va sau can thiép ')

p<0,05; %) p<0,001

O nhém ching, sau 3 va 6 thang, ty 1& SDD thé gay com ting 1én 15 rét so

v6i trude can thiép (Mce Nemar, p<0,001). Trong khi d6 & nhém ching ty 1€ nay cé

xu hudng ting 1én, tuy nhién sy khac biét chua c6 y nghia thong ké (Mc Nemar
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p>0,05). Khi so sanh gitra 3 nhém:

test p>0,05).

6.0

N3 4.0
'(i).
>

= 2.0

0.0

Biéu d6 3.3. Hiéu qua can thiép d6i véi ty 1¢ thira can, béo phi sau can thi¢p

5.8

Nhoém 1
TC-BPTO =TC-BPT3

Nhom

4.3

ching

5.4

Nhom 3
TC-BP T6

chua thay sy khac biét c6 y nghia thong ké (y2

Co6 mot ty 1€ nho thira can va béo phi ¢ ca 3 nhom, ty 1€ nay c6 xu hudéng

ting & ca 3 nhoém sau can thiép. Tuy nhién, su khac biét ndy chua c6 ¥ nghia thong

ké (y*test, p>0,05). Khi so sanh 3 nhom ciling khong khac biét, p>0,05.

3.4.3. Hiéu qua can thiép ddi v6i sw thay doi chi s6 vi chat dinh dudng ciia hoc

sinh tiéu hoc ¢6 nguy co suy dinh dudng thip coi

Bang 3.21.Thay d6i ndng d vitamin A huyét thanh (umol/L) sau can thiép

Nong d6 vitamin A huyét thanh

Thoi diém Nhém 1 Nhém chirng 2 Nhém 3 .
n (Xt SD) n | (x+SD) | n (Xt SD) P
Trudc can thiép To | 229 | 1,18+0,50 | 236 | 1,13£0,34 | 228 | 1,16+0,55 | 0,499
Sau 3 thang Ts 227 | 1,30+£0,48'%30 | 236 | 1,1940,4220 | 228 | 1,28+0,56'%30 | 0,034
Sau 6 thang Te 227 | 1,30£0,472530 | 233 | 1,1940,43™° | 226 | 1,28+0,44'%3 | 0,016
Chénh Tz — To 0,12+0,27'F 0,06+0,28 0,12+0,24'° 0,016
Chénh Ts— To 0,11+0,30'f 0,06+0,34 0,12+0,37'F 0,082

a) ANOVA test 1) p<0,05; so sanh nhém chimng véi nhém can thiép cung thoi diém

b) Paired t-test 1) p<0,05; 2) p<0,01; 3) p<0,001 so sanh cung nhom trudc va sau

/) t-test 1) p<0,05; ?) p<0,01; 3) p<0,001 so sanh nhém chirng véi nhom can thiép

cung thoi diém

Nong do vitamin A huyét thanh & méi nhom déu cai thién & Ts va Teso voi

truge can thiép (To) c6 y nghia (t-test ghép cap, p<0,001 v&i nhdém can thi€p va
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p<0,05 véi nhdom chirng).

So sanh giita cac nhom: Tai thoi diém To khong c6 su khac biét giita 3 nhém
(ANOVA test, p> 0,05). O thoi diém Ts va Te c6 su khac biét c6 ¥ nghia thong ké
gitra 2 nhém can thi¢p va nhém ching (ANOVA test, p < 0,05).

Chénh 1éch ham luong vitamin A huyét thanh trung binh sau 3 va 6 thang &
nhom 1 va nhém 3 céi thién cé y nghia (t-test ghép cap, p<0,001). Khi so sanh véi
nhom ching, su chénh 1éch ham lugng vitamin A trung binh ¢ 2 nhém nghién ctru
c6 su khac biét co y nghia théng ké vi nhém chimg sau 3 thang (ANOVA test, p =
0,016).

Bang 3.22. Thay ddi ty 1é thiéu vitamin A tién ldm sang sau can thiép

Ty 1¢ thiéu vitamin A tién 1am sang
Chi tiéu Nhém 1 Nhém chirng 2 Nhém 3 p°
To T3 Te To T3 Te To T3 Te

Tré thiéu 8 4 3 13 8 11 12 4 3
TVA-TLS | G3%) | (1,8%) | (13%) | (5:5%) | (3.4%) | 4.7%) | (5,3%) | (1.8%) | (1.3%) | pro=0,541,

Tré binh 221 | 223 | 224 | 213 | 228 | 222 | 216 | 224 | 213 | pm-=0,401,

thuong prs 0,025
Cong 229 | 227 | 227 | 236 | 236 | 233 | 228 | 228 | 226
pd P 13.10= 0,344, P 13.10= 0,267, P 13.10= 0,077,
P 16.10= 0,180 P 16.10=0,804 P 16.10=0,035

Thiéu vitamin A TLS khi ham leong vitamin A huyét thanh <0,7 umol/L
©) ¥ test so sanh 1y 1¢ giita 3 nhém & thoi diém Ty, Tsva Ts
9) Mc Nemar test so sanh ty 1é trudc va sau can thiép

Tai To, ty 1€ tré TVA-TLS cua 3 nhom tuong duong. Sau 3 thang va 6 thang,
ty 18 ndy so v&i diéu tra ban dau ¢ nhom 1 va 2 tuy ¢ cai thién nhung chua khac
biét (Mc Nemar test, p>0,05). Ty 1€ tré & nhém 3 giam mot cach cd y nghia (tir 5,3%
trude can thiép xudng 1,3% sau 6 thang can thiép, p<0,05).

Ty 1€ TVA-TLS sau 6 thang can thi€p khac biét c6 y nghia ¢ nhom 1 (1,3%)
va nhom 3 (1,3%) so voi nhom chimg (4,7%); (3 test, p<0,05).
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Bang 3.23. Thay ddi ty 1é thiéu vitamin A gidi han sau can thiép

Ty 1¢ thiéu vitamin A giéi han
Chi tiéu Nhém 1 Nhom chirng 2 Nhom 3 pe
To Ts3 Te To T3 Te To Ts Te
Tré 102 53 45 107 82 77 98 53 56
TVAGH | 450 | @33%) | 19.8%) | @53%) | G4.7%) | (33%) | @3%) | 232%) | (24.8%) ﬁiﬁfg’@fgé’
Trebinh | 127 | 166 | 182 | 120 | 154 | 156 | 122 | 175 | 170 |P*"%
thuong
Cong 229 227 227 236 236 233 228 228 226
p¢ P 13-10= 0,000 P 13-10= 0,006; P 13-10= 0,000,
P 16-10= 0,000 P 16-10=0,002 P 16-10=0, 000
Thiéu vitamin A giéi han (TVA-GH) khi ham leong vitamin A huyét thanh
<1,05umol/L, do vdy, sé bao gom cda tré thiéu vitamin A tién lam sang.
©) ¥ test so sanh 1y 1¢ giita 3 nhém & thoi diém Ty, Tsva Ts
°) Mc Nemar test so sanh ty 1é thiéu triedc va sau can thiép
Thiéu vitamin Agidi han sau 3 thang va 6 thang can thi¢p ¢ ca 3 nhom déu
duogc cai thién (Mc Nemar test, p< 0,001).
Tai To, ty 1€ TVA-TLS va TVA-GH cuta 3 nhom tuong duong. Sau 3 thang
va 6 thang, tré nhom can thi€p c6 céi thién ro rét nguy co nay (Anova test, p<0,01)
so voi nhom ching. Khong c6 sy khéc biét gitra hai nhom can thiép
e Hiéu qua v6i ndng do Hb huyét thanh
Bang 3.24. Thay d6i ndng d6 hemoglobin (g/L) sau can thiép
Nong dd hemoglobin huyét thanh
Thoi diém Nhém 1 Nhom chirng 2 Nhom 3 -
n (xx SD) n (xx SD) n (xx SD)
To 229 120,948,5 236 | 120,8+8.4 | 228 120,5+7,7 0,839
T3 227 122,6£9,3% | 236 | 121,0£9,0 | 227 | 122,0+£9,2%° | 0,171
Ts 227 | 125,7£12,0%%%° | 232 | 122,4+10,8® | 226 | 124,7+10,3"" [ 0,006
Chénh T3 — To 1,6+7,9'f 0,2+0,28 1,4+7,22f 0,101
Chénh Ts— To 4,7+10,23 1,7+0,34 4,2+922f 0,001

?) ANOVA test so sanh nhom chirng voi 2 nhom can thiép cung thoi diém

b) Paired t-test 1) p<0,05; 2) p<0,01; 3) p<0,001 so sanh cuing nhom trudc va sau
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1) t-test 1) p<0,05; %) p<0,01; 3) p<0,001 so sanh nhém chirng véi nhém can thiép
cung thoi diém

Tai To khong c6 su khac biét c6 y nghia giita 3 nhom vé nong do Hb
(ANOVA-test, p > 0,05).

Trong qué trinh nghién ctru, nong do Hb déu dugc cai thién rd rét & hai nhdm
can thi¢p sau 3 va 6 thang (t-test ghép cap, p<0,01). Trong khi & nhoém chung, su
cai thién c6 y nghia ham lugng Hb chi c6 sau 6 thang, p< 0,01.

Nong d6 Hb c6 su khac biét c6 ¥ nghia (p<0,001) giita 2 nhom can thiép
sovoi nhom chimg ¢ thoi diémTe nhung khong c6 sy khac biét tai Ts (p>0,05)

Chénh 1éch néng d6 Hb sau 3 thang can thiép co su khac biét ¢6 ¥ nghia giita
nhom 1 (1,6g/L) v6i nhom chirng (0,06 g/L) (t test, p<0,05) va nhom 3 (0,2 g/L) so
v6i1 nhom ching (t test, p<0,01). C6 khac biét c6 y nghia vé chénh 1éch néng do Hb
sau 6 thang can thi¢p c6 nhém 1 (4,7g/L), nhém 3 (1,7 g/L) so véi nhém ching
(0,06 g/L) (ANOVA test, p=0,001).

Bang 3.25. Hiéu qua cua sira ting cudng vi chét dinh dudng véi tinh trang thiéu mau

Nhém 1 Nhom chirng 2 Nhom 3
Thoi di€m 78,5 T Thidu mau| Téng | Thiéu mau| Téng| Thiéu mau | P
n, (%) n, (%) n, (%)

To 229 51(22,3) 236 54 (22,9) 228 56 (24,6) 0,835
T3 229 47 (20,5) 236 54 (22,9) 227 50 (22,0) 0,824
Ts 227 42 (18,5) 232 55 (23,7) 226 44 (19,5) 0,340
p° pro-13= 0,644 pro-3= 1,000 pro-13= 0,551

pTo-T6:0,280 Pro-Tt6= 1,000 pTo-TGZO, 104

©) ¥° test so sanh ty Ié giita 3 nhom & thoi diém Ty, Tsva Ts

°) Mc Nemar test so sanh ty 1é thiéu vi chat dinh dweong triede va sau can thiép
Trong qua trinh can thiép, ty 1é tré thiéu mau ¢ hai nhom 1 va 3 ¢6 xu huéng

giam sau 3 thang va 6 thang tuy nhién chua c6 y nghia thong ké, p>0,05. Trong khi

& nhom chung, ty 1€ nay khong gidm, p>0,05.

So sanh ty 1€ thi€u mau gitta hai nhém can thi¢p va nhém ching & cac thoi

75



diém sau déu khac biét khong co ¥ nghia thong ké, p>0,05.
e Hiéu qua v6i ndng dd ferritin huyét thanh

Bang 3.26. Thay doi ndng do ferritin huyét thanh sau can thiép

Ham lwong Ferritin huyét thanh (frung vi ug/L)

Thoi diém Nhém 1 Nhém chirng 2 Nhém 3 p!
n | Trungvi| n | Trungvi| n Trung vi
To 229 50,418 236 54,7 220 49,7 0,057
Ts 227 | 54,7%3h | 236 63,7 220 | 54,322 | 0,005
Ts 227 71,0°0 233 62,33" 226 66,33" 0,161
Chénh T3 -To | 227 51 236 59 220 3,7 0,560

Chénh T¢— To 227 19,63¢ | 233 9.3 218 1521¢ 0,002

") Kruskal —Wallis test so sanh trung vi gitra 3 nhém nghién citu

8) Mann- Whitney U test so sanh trung vi gitta nhém chitng va nhém can thiép 7
p<0,05; %) p<0,01 ) p<0,001

") Wilcoxon test so sanh trung vi cing nhém & thoi diém trwde va sau can thiép:
p<0,05;2) p<0,01 3)p<0,001

So sanh trong timg nhom: sau 3 thang va 6 thang, ham luong feritin huyét
thanh trung vi déu tang c6 y nghia théng ké & ca 3 nhom (Wilcoxon test, p<0,01).

So sanh gitta 3 nhom: ham luong feritin huyét thanh trung vi & thoi diém To
va Te: khong c6 su khac biét c6 y nghia (Kruskal —Wallis test, p>0,05). O T3 c6 su
khac biét c6 ¥ nghia thong ké giira 2 nhom can thiép so v6i chung, p<0,01.

Chénh léch ham lugng feritin huyét thanh trung vi cta hoc sinh tai thoi
diémsau 6 thang vai trude can thiép (Te—To) & nhém 1, nhém chimgva nhém 3khac
biét c6 y nghia thong ké (Kruskal —~Wallis test, p<0,01). Chénh 1éch nay khéc biét &
ca 2 nhom can thi€p so véi nhom ching (Mann- Whitney U test, p<0,05).
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Bang 3.27.Thay doi ty 18 du trit st thp sau can thiép

. Nhom 1 Nhom chirng 2 Nhom 3
;12: Téng Dl:l' trir sit Téng Dl:l’ trir sat Téng Dl:l’ trir sat p¢
thap n, (%) thap n, (%) thap n, (%)
To 229 52 (22,7) 236 33 (14,0) 220 41 (18,6) | 0,052
Ts 227 26 (11,5) 236 16 (6,8) 220 22 (10,0) | 0,209
Ts 227 11 (4,8) 233 17 (7,3) 226 17 (7.5) 0,441
Pe p1o-13=0,000, pro-13=0,001 p1o-13=0,003
p1o-16=0,000 pro-16=0,002 pro-16=0,000

€) so sanh ty I¢ gitta 3 nhom o thoi diem Ty, Tzva Ts

¢) Mc Nemar test so sanh ty 1é thiéu vi chdt dinh dwedng truée va sau can thiép

So sanh trong timg nhom: ty 18 du trir sat thip déu co cai thién sau 3 thang

va 6 thang & ca ba nhom (Mc Nemar test, p<0,0010.

e So sanh giita ba nhom tai cac thoi diém sau 3 thang va 6 thang khong

khac biét,(y? test,p>0,05). Hiéu qua v6i nong dd kém huyét thanh

Bang 3.28. Thay d6i ndng d6 k&m huyét thanh (umol/L) sau can thiép

Thoi diém Nhém 1 Nhém chirng 2 Nhém 3 p2
n *tSD) | n | x*SD) | n (X+ SD)
To 229 | 9,44+2,06 | 236 | 9,71+2,10 | 226 | 9,28+2,12 | 0,087
T3 228 | 9,73+1,84"™ | 235 | 9,56+2,05 | 227 | 9,66+1,97* | 0,628
227 |10,06+2,56® | 233 | 9,69+2,33 | 226 | 10,02+£2,89%° | 0,238
Chénh Tz — To 0,28+1,69°" -0,15+1,75 0,36+1,94*" 0,005
Chénh Ts— To 0,65+3,13'" 0,00+2,99 0,75+3,49' 0,025

) ANOVA test

1) p<0,05; so sanh nhom chieng véi nhém can thiép ciing thoi diém

b) Paired t-test 1) p<0.,05; 2) p<0.01; 3) p<0,001 so sanh ciing nhém truéc va sau

) t-test 1) p<0,05; %) p<0,01, 3) p<0,001 so sanh nhém chitng véi nhém can thiép

cung thoi diém

Theo doi tung nhom (t-test ghép cap): & hai nhom can thi€p sau 3 va 6 thang

c6 cai thién ham lugng k&m huyét thanh c6 y nghia, p<0,01.Nhém chirng khong c6

su thay d6i c¢6 ¥ nghia vé ham luong kém huyét thanh, p>0,05.

Tai thoi diém To, T3 va Te: khong c6 su khéc biét y nghia khi so sénh 3 nhém
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vé ham lugng k&m huyét thanh (ANOVA test, p > 0,05). Tuy nhién, chénh 1éch ham
luong k&m huyét thanh sau 3 thang va 6 thang ¢ hai nhém can thiép cai thién co y

nghia (t-test ghép cap, p<0,05), nhém ching khong cé sy khac biét.

Bang 3.29.Thay doi ty 18 thiéu k&m sau can thiép

Nhém 1 Nhom chirng 2 Nhom 3
Cic chisd | Tong | Thiéu kém | Tong| Thiéu kém | Téng | Thiéu kém | p*
n, (%) n, (%) n, (%)

To 229 | 136(59.4) | 236 | 133(564) | 226 | 145(64.2) | 0,227
Ts 228 | 123(53,9) | 235 | 139(59,1) | 227 | 127(559) | 0,522
Ts 227 | 119(524) | 233 | 131(562) | 226 | 116(51,3) | 0,543
e pro-13= 0,175 pro-13= 0,504 pro-13= 0,027

pro-16=0,122 pro-16=1,000 pro-16=0,007

©) ¥2 test so sanh ty 1é gitta 3 nhém & thoi diém Ty, Tsva Ts
°) Mc Nemar test so sanh ty 1é thiéu vi chdt dinh diedng truée va sau can thiép

Ty 1é thiéu k&m ¢ hoc sinh nhém 3 sau 3 thang (p<0,05) va 6 thang (p<0,01)
cai thién co y nghia thong ké so véi trude can thiép (Mc Nemar test);

Nhom 1 sau 3 thang va 6 thang ty 1& thiéu k&m tuy c6 giam nhung chua co y
nghia thong ké (Mc Nemar test, p> 0,05);

Nhom ching c6 ty 1& nay hau nhu khong doi, p>0,05.
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e Phin tich hoi quy da bién

Bang 3.30. M6 hinh hdi qui tuyén tinh da bién dy doan cac yéu t6 lién quan

v6i ham lugng vitamin A huyét thanh sau can thi¢p

Nhom 1 Nhom 3
Cic yéu to trong T3 Ts T3 Ts
mo hinh Beta' Beta, Beta, Beta,
(Bién djc 1ap) (Héso| p* (Héso| P? (Héso | p**| (Héso| P
T tié}l tié}l tié}l tié}l
chuin) chuan) chuin) chuan)
Gl (oL ” s -0,041 | 0,380 | -0,021 | 0,659 | - 0,051 | 0,269 | -0.045 | 0,331
nam/ntr*
Tudi me: <30/230% | 0,026 | 0,581 | 0,075 | 0,108 | 0,018 | 0,700 | 0,035 | 0,449
Trinh dg hoc van: 0.063 | 0,206 | 0,022 | 0,654 | - 0,018 | 0,716 | -0,055 | 0,258
(<cép 2/> cap 2*)
Kinh € (ngheo/ean | 63 | 180 | -0,062 | 0,194 | - 0,134 | 0,004 | -0,142 | 0,003
ngheo/Binh thuong*)
Ngh€ nghifp me 20,050 | 0,310 | 0,022 | 0,655 | 0,005 | 0,913 | 0,006 | 0,899
(nong nghiép/khac*)
Thicu mAu 0,125 | 0,007 | -0,113 | 0,015 | 0,153 | 0,001 | -0,097 | 0,035
(c6/khong*)
Nhém tré (doi 20,120 | 0,009 | 0,113 | 0,016 | - 0,084 | 0,068 | 0,132 | 0,004
chung/can thié¢p*)

*) C& madu phan tich (n): 462; R>= 0,042, Constant = 1,245
**) C& mdu phan tich (n): 462; R*= 0,055; Constant = 1,338
a) C& mau phdn tich (n): 458; R>= 0,038, Constant = 1,147.
b) C& mau phdn tich (n): 457; R?= 0,060; Constant = 1,407

Mo hinh héi qui tuyén tinh da bién giita nhom 1 véi nhom chimg cho thay:

Sau 3 thang, c6 mdi lién quan nguoc chiéu giira tinh trang thiéu mau (p<0,01 & Ts

va p<0,05 & Ts), viéc can thi¢p stra tuoi tang cuong VCDD (p<0,001 ¢ T3 va p<0,05

& Ts) voi ham luong vitamin A huyét thanh, sau khi kiém soat cac yéu té gidi tré,

nhom tudi ciia me, hoc van me, hoan canh kinh t€ hg gia dinh, nghé nghi¢p me
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(linear regrestion,& T3.R?>=0,042, p=0,006 va & Tes: R> = 0,038, p=0,013).

Mo hinh hdi qui tuyén tinh da bién giira nhom 3 v6i nhém chimg cho thiy:

Sau 3 thang: c6 mbi lién quan thudn chiéu giita tinh trang thiéu mau

(p<0,001), hoan canh kinh té ho gia dinh (p<0,01) véi ham lugng vitamin A huyét

thanh, sau khi ki€ém soat cac y€u to gidi tré, nhom tudi ciia me, hoc van me, nghé

nghi¢p me va viéc can thi€p st dung hoan nguyén ting cuong VCDD (linear

regrestion, R? = 0,057, p < 0,001).

Sau 6 thang: c6 mdi lién quan gifra tinh trang thiéu mau (p<0,01), hoan canh

kinh té (p<0,01),can thiép sita hoan nguyén ting cuong VCDD (p<0,05) véi ham

lugng vitamin A huyét thanh, sau khi kiém soat cac y€u to gidi tré, nhom tudi cua

me, hoc van me, nghé nghiép me (linear regrestion, R = 0,060, p <0,001).

Bang 3.31. M6 hinh héi qui logistic da bién dyu doan cac yéu t6 lién quan voi

thiéu vitamin A gi61 han ¢ nhom 1 sau can thiép

Céc yéu to trong mo

Sau 3 thang

Sau 6 thang

hinh (Bién déc1ap) | OR | (95%CI) p | OR | (95%CI) P
(Hiéu (Hiéu
chinh) chinh)
Gidi tinh tré: nam/ni* | 0,585 | 0,386 - 0,887 | 0,011 | 0,754 | 0,488 - 1,164 | 0,202
Tusi cia me: 0,940 | 0,56-1,578 | 0,814 | 1,004 | 0,585-1,722 | 0,988
<30/ 230%
g vl e fng 1,445 | 0,742-2,814 | 0279 | 0,809 | 0,433-1.511 | 0,506
(Kcap2/>cap2)*
Kinh t&: Ngheo/ean | 655 | 0402-1,059 | 0,084 | 0,532 | 0,313-0,905 | 0,020
nghéo/Binh thuong*
Iglos Zeliislys 0.872 | 05571364 | 0,548 | 0,726 | 0.457-1,154 | 0,176
Nong nghi¢p/khac*
Thicu mau: 1,517 | 0,94-2,448 | 0,088 | 1,783 | 1,087-2,924 | 0,022
Co/Khong*
Nhém tré: 0,559 | 0,369 - 0,847 | 0,006 | 0,559 | 0,322-0,768 | 0,002

can thiép/ Ddi chimg *

Cé mau phan tich ¢ Ts: n=463; & thoi diém Ts n= 459;* Nhém so sanh

Phén tich hoi qui logistic da bién dy doan cac yéu t lién quan cho thay:
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Sau 3 thang,ty 16 TVA-GHIién quan nguoc chiéu dén viéc st dung sita tuoi

tang cudng VCDD(p<0,01), gidi tinh tré (p< 0,05) sau khi kiém soat véi cac yéu

tonhom tuodiva hoc van me, hoan canh kinh té, nghé nghiép me, tinh trang thiéu mau

tré.

Sau6 thang, ty 16 TVA-GHIién quan nguoc chiéu dén viée sir dung tuoi ting

cuong VCDD (p<0,01),thudn chiéu véi ty 18 thiéu mau (p< 0,05), hoan canh kinh té

(p<0,05) sau khi kiém soat vdi cac yeu to gidi cua tré, nhom tudi cua me, hoc van

me, nghé nghiép me.

Bang 3.32. M6 hinh héi qui logistic da bién dyu doan cac yéu t6 lién quan voi

thiéu vitamin A gidi han ¢ nhém 3 sau can thi¢p

can thiép/ Dbi ching *

Cic yéu to trong méd Sau 3 thang Sau 6 thang

hinh (Bién doc1ap) | OR | (95%CI) p OR (95%CI) P
Giéi tinh tré: nam/nit* | 0,90 | 0,59 — 1,36 | 0,605 | 0,705 | 0,461 —1,076 | 0.105
Tudi cua me: 0,85 | 051- 143 | 0,551 | 0,781 | 0461-1323 | 0,358
<30/>30%*

Hoc van ctia me 1,17 | 0,61 -223 10,636 | 0,538 | 0,290 -1,000 | 0,050
(< clp 2/> cap 2) *

Kinh t&: Ngheo, can| 54| 933 _088 | 0,014 | 0,538 | 0329 - 0,880 | 0,014
ngheo/ Binh thuong*

Nghe nghiép: 0,96 | 0,60 -1,52 | 0,852 | 1,292 | 0,801 -2,086 | 0,294
Nong nghiép/khac*

Thiéu mau: 2.15 | 135-343 | 0,001 | 2.074 | 1,285 -3346 | 0,003
Co/ Khong*

Nhom tre: 0,57 | 038 -0,87 | 0,009 | 057 | 0452 - 1,047 | 0,081

C& mdu phan tich (n) ¢ thoi diém Ts: 463; ¢ Ts: 458; *: Nhom so sanh;

Phén tich hoéi qui logistic da bién du doan cac yéu t6 lién quan cho thay: Sau

3 thang, ty 16 TVA-GH lién quan dén viéc sir dung sita hoan nguyén ting cuong
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VCDD(p<0,01), tinh trang thiéu méau (p<0,001), hoan canh kinh té (p<0,05) sau khi

kiém soat voi cac yéu tb gidi cua tré, nhom tudi va hoc van me, nghé nghiép me.
Sau 6 thang: ty 16 TVA-GH lién quan dén tinh trang thiéu méau (p<0,01), hoan

canh kinh té (p<0,05) sau khi kiém soat véi cac yéu té gidi cua tré, nhom tudi cua

me, hoc vin me, nghé nghiép me va can thiép sir dung sira ting cuong VCDD.

Bang 3.33. M6 hinh héi qui tuyén tinh da bién dy doan cac yéu td lién quan véi

ndng d6 hemoglobin & dbi twong nghién ctru sau 6 thang can thiép

Cac yéu t6 trong mé hinh Nhom 1 Nhom 3
(Bién dgc lap) Beta p* , Beta p**
T (Hg so0 tieu chuan) (H¢ so tiéu chuan)
Gidi tinh tré (nam/nir*) -0,064 0,174 -0,041 0,380
Tudi (< 30 tudi/ >30 tudi*) 0,001 0,991 -0,027 0,575
Trinh d6 hoc van (cip 2 tré
; , 0,045 0,377 -0,027 0,583
xuong/trén cap 2*)
Hoan canh kinh té (nghéo va
0,048 0.322 0,081 0,091
can ngheo/ Binh thuong®)
Nghé nghiép me (noén
ghenghigp mg (nong -0,012 0,811 0,035 0,490
nghi¢p/khac*)
Nguy co TVA-TLS
~ -0,003 0,952 -0,007 0,880
(thiéu/binh thuong*)
Nhom nghién ciru (d6i
, o, -0,139 0,003 -0,109 0,021
ching/stra bo sung vi chat™®)

*) C& mdu phan tich (n): 458; R*= 0,029; Constant = 128,05
**) C& mdu phan tich (n): 457; R*= 0,022; Constant = 127,22

Mo hinh hdi qui tuyén tinh da bién sau 6 thang cho thay:

Giita nhom 1 véi nhom chimg, c6 yéu t6 lién quan gitra giita viéc can thiép
str dung sira tuoi ting cudng VCDD (p<0,01) vé6i su thay d6i ndng do Hb & hoc sinh
tiéu hoc sau khi kiém soat cac yéu tb gidi cua tré, nhoém tudi cua me, hoc van me,
nghé nghiép me, tinh trang nguy co va TVA-TLS (linear regrestion, R2 = 0,029).

Giita nhom 3 v6i nhom chiing ciing cho thay c6 yéu t6 lién quan gitra viéc

can thiép sir dung hoan nguyén ting cudng VCDD (p<0,05) v6i su thay d6i ham
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lugng Hb sau khi kiém soat cac yéu td gidi cua tré, nhom tudi ctia me, hoc van me,
nghé nghiép me va hoan canh kinh té ho gia dinh, tinh trang nguy co va VAD-TLS
(linear regrestion, R? = 0,022). Tuy nhién, méi twong quan khong manh véi r <0,19.
Bang 3.34. Chi s6 ARR, RRR va NNT cua sita ting cudng vi chat dinh dudng ddi

v6i thiéu vi chat dinh dudng

T 1¢ thiéu VCDD ARR RRR NNT

Nhémchimg | Nhém1 | Nhém3 | () | @ | @) | @ | @) | @
@ 2

Thiéu vitamin A tién lam sang

4,7 1.3 1.3 0,034 1 0,034 | 0,28 | 0,28 | 29 29

Thiéu vitamin A giéi han

33 19,8 24,8 0,13 0,082 0,60 | 0,75 8 12

Thiéu mau

237 18,5 19,5 0,052 10,042 | 0,78 | 0,82 | 19 24

Thiéu kém

56,2 524 53,1 0,038 {0,049 | 093 | 091 | 26 20

ARR: absolute risk reduction — giam nguy co tuyét doi, RRR: Relative risk
reduction — giam nguy co tiong doi, NNT: number needed to treat — sé tré can can
thiép

Giam nguy co tuyét d6i (absolute risk reduction - ARR) [187] 14 hiéu s cua
nguy co bi thiéu VCDD néu khong udng sita va nguy co bi thiéu VCDD néu udng
stra. Di voi tinh trang thiéu vitamin A tién 14m sang, ARR ¢ nhém 1 va nhém 3
bang nhau va bang 0,034. Di voi tinh trang thiéu vitamin A giéi han, ARR nhom
112 0,13 va nhém 3 1a 0,082. D4i véi tinh trang thiéu mau ARR nhém 1 12 0,052 va
nhom 3 1a 0,042. D6i v6i tinh trang thiéu kém, ARR ¢ nhém 1 1 0,38 va ¢ nhém 3
1a 0;49.
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Nguy co tuong dbi (relative risk — RR) [187] 1a ty s6 ctia nguy co bi thiéu VCDD
néu udng sita va nguy co bi thiéu VCDD néu khong udng sita. Giam nguy co twong
dbi (relative risk reduction — RRR) 1a hiéu s6 cua gia tri tham chiéu 1 va nguy co
tuong dbi. DAi voi tinh trang thiéu vitamin A tién 1am sang RRR ¢ nhom 1 va nhém
3 bang nhau va bang 0,28. Déi véi tinh trang thiéu vitamin A tién 1am sang va thiéu
vitamin A giéi han, RRR ¢ nhom 1 1a 0,60 va nhém 3 1a 0,75. DPéi véi tinh trang
thiéu mau RRR nhom 1 13 0,78 va nhom 3 1a 0,82. D4i véi tinh trang thiéu kém
RRR nhom 1 14 0.93 va nhém 3 12 0,91.

S tré can dugc can thiép (number needed to treat-NNT) [188] 13 s6 tré can duoc
can thiép dé giam mot truong hop bi thiéu VCDD. Péi vdi tinh trang thiéu vitamin
A tién 1am sang NNT cta nhém 1 va nhém 3 bang nhau va bang 29. Ddi véi tinh
trang thiéu vitamin A gi6i han, NNT nhom 1 1a 8 va nhém 3 13 12. Béi véi tinh
trang thiéu mau, NNT nhém 1 1a 19 va nhém 3 1a 21. DPbi vai tinh trang thiéu kém

NNT nhom 3 1a 26 va nhom 2 1a 20.
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Chuong IV. BAN LUAN
4.1. Xay dung cong thirc ting cwong VCDD vao sira cho tré em tudi hoc duwong
4.1.1. Su cén thiét ting cwong vi chat dinh dudng vao sira cho tré em 7-10 tudi

VCDD gitp co thé tao ra cac enzym, cic hormon va cac chat khac can thiét
cho sy tang trudng va phat trién, ma néu thiéu chung s& gdy hau qua nghiém trong
dbi voi strc khoé [15]. Thiéu VCDD gy ra ganh niang kép vé bénh tat cho tré &
nhiéu qubc gia v6i nhitng anh hudng ning né t6i phét trién thé chat va tri tué ciing
nhu 1am gia tang ty 18 tan tat va tr vong [1]. Thiéu VCDD cing v6i SDD van dang
1a van d&¢ YNSKCD ¢ cac nuée dang phat trién (trong d6 c6 Viét Nam) [2]. Tré em
7-10 tudi 13 giai doan c6 su bién doi nhanh ca vé thé chét va tam 1y, giai doan rat d&
bi ton thwong vé dinh dudng. Do vay, thiéu VCDD & lra tudi nay thuong dé lai
nhiéu hau qua trude mat va 1au dai cho tré. SDD va thiéu VCDD ¢ tré em lira tudi
hoc duong van dang 1a van dé c6 YNSKCD.

Nhiéu chién luoc ¢ hiéu qua trong viéc giam tinh trang thiéu VCDD, trong
d6 chién lugc ting cuong VCDD vao thuc pham [9]. Pay 1a mot trong nhimng bién
phap can thiép c6 tinh bén viing.Theo khuyén cédo ciia WHO thi sita 1a mot trong
nhitng nhom thyc pham can thiét trong bita dn hang ngay cua tré. Sira 1a thuc pham
thong dung cho tré em, dé hap thu, thudng gidu protein, chat béo, chit bot duong,
chira nhiéu loai VCDD. Sita 1a mot loai thue phém dé tang cuong nhiéu loai VCDD,
dap tmg yéu ciu co ban cia “thwc phdam mang’[94]: st dung rong rii, dic biét 1a
dugce nhom ddi tugng tré em tudi hoc dudng sir dung; tiéu thy thuong xuyén hang
ngdy v6i muc tiéu thu twong ddi hang dinh; san xuét tap trung voi sé luong 16n dé
c6 thé kiém soat duoc chat lugng va ham lugng VCDD; Quy trinh san xXuét khong
phtc tap; C6 mang ludi phan phdi rong rii... Tuy nhién, sita 6 nhuge diém 1a ham
lugng cac VCDD khong cao, vi vay ting cudng VCDD vao sira giup khic phuc
nhuoc diém nay. Sita ting cudng VCDD duoc chip nhin rong rdi nhu mot can thiép

dé cung cap thém VCDD véi su ddng thuan cao [143].
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4.1.2. Lwa chon sira dé ting cwdng vi chét dinh dwéng

Hién nay trén thi truong c6 nhiéu loai sira v6i thanh phan khac nhau, hinh
thirc dong gbi khac nhau, huéng téi ddi twong str dung khac nhau (sita cho ba me,
cho tré so sinh, cho bénh Iy...). Bé ting cuong VCDD vao sita, du tién can lya chon
loai sita str dung. Trong nghién ctru, véi ddi tugng sir dung 1a tré em 7-10 tudi, sita
duogc Ira chon dé ting cudng VCDD 14 sira tuoi tiét tring va sita hoan nguyén tiét
trung, hai loai sita dugc sir dung pho bién cho nhiéu dbi twong va lira tudi khac nhau
trén thi truong.

Sita tuoi tiét tring 1a san pham duoc ché bién chu yéu tir sita tuoi nguyén
liu, da qua ti€t trung, c6 thoi han s dung 1én tédi 12 thang. Sira tuoi tiét trung theo
quy dinh trong tiéu chuan QCVN 5-1:2010/BYT thi c6 thé dugc bd sung dudng va
cac loai nguyén liéu khac nén thich hop dé ting cuong VCDD.

Sita hoan nguyén con goi 12 sita tiét triung dwoc ché bién bang cach bo sung
nudc voi mot lugng can thiét vao sita dang bot, stra cd dac hodc stra tuoi c¢6 dic dé
thiét 1ap lai ty I¢ nudc va chit kho thich hop. Stra loai nay cling c6 thé duoc tang
cuong VCDD theo quy dinh cua B Y té. Sira tiét trung duoc lya chon vi 1a loai stra
phé bién st dung cho tré em Ira tudi hoc dudng trén thi trudng.

Viéc lya chon loai sita trén c6 thoi han bao quan dai va phd bién st dung cho
tré em trén thi truong giup cho nghién ctru c6 kha ning nhan rong két qua va ap
dung vao thuc tién. C4 hai loai sita nay duoc dong hop quy cach 180ml/hop va 100
ml/hgp. Trong cong thirc nay, nghién cuu lya chon sira dugc dong goi quy cach
180ml/hop do can nhic mirc ning lugng bd sung tir sita vao khau phan cho tré em

dat mrc NCDDKN.
4.1.3. X4y dung cong thirc ting cwong vi chit dinh dwdng vao sira

Nghién ctru nay trude hét chon tiép can theo hudng bd sung da VCDD vao
trong sita cho tré em tudi hoc dudng. Khi ché d6 an nghéo nan, don diéu, co thé
cling thuong thiéu nhiéu loai VCDD hon 1a mét loai don 1é, cac VCDD lai thuong
c6 su twong tac v6i nhau trong co thé [130]. O tré em noi chung, thiéu vi chat thuong

1a thiéu da VCDD, di kém tinh trang SDD (dic biét & nong thon, ving nghéo) [5].
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Ddi véi tré tudi hoc duong, can thi¢p da vi chat mang lai 1gi ich vé tinh trang VCDD,
stre khoe, tang trudng va phat trién tré em; can thiép da VCDD c6 hiéu qua hon mot
VCDD don 1€ [55],[132].

Budc tiép theo 1a chon loai VCDD trong cong thic ting cudng VCDD vio
sira da cap nhat cac hudng dan cia T6 chice Y té Thé gidi, va hudng dan cia Nhom
qudc té vé bot ting cuong VCDD vao thyc pham cho tré em.

Céc loai VCDD va ham lugng cua ting loai VCDD da dugc ddi chiéu so
sanh v6i san pham bot ting cudng VCDD cho tré em 3-5 tudi dd dugc nghién ciru
thanh cong va san xuat thanh san pham thuwong mai véi tén thuong hiéu 1a Bibomix.
Bot tang cuong VCDD cho tré em Bibomix c6 chtra 21 loai vitamin va khoang chat
khéac nhau.

Nhitng nghién ciru, diéu tra vé thyc trang dinh dudng cia tré em tudi hoc
duong ¢ Viét Nam va trén thé gidida duoc sir dung dé xac dinh cac loai VCDD hay
bi thiéu [49][61]. Khiu phan dn cta ngudi dan Viét Nam thuong thiéu nhiéu loai
VCDD. Khéu phan an cia tré & Thai Nguyén ciing cho thy khong c6 loai vi chét
dinh dudng nao dép tmg dii 100% nhu cau dinh dudng khuyén nghi. Do véy, nghién
ctru ndy da liwa chon 21 loai vitamin va khoang chét dé ting cuong VCDD vao sita,
trong d6 c¢6 2 chéat khoang da lwong (calci, phospho), 6 chat khoang vi luong (sit,
kém, dé)ng, i 6t, selen, magie), 13 loai vitamin khic nhau (vitamin A, D, E, K, B1,
B2, B3, acid pantothenic, B6, biotin, acid folate, B12 va vitamin C).

Ham lugng cua tung loai VCDD dugc xac dinh béng cach cap nhat cac
huéng dan cia WHO, UNICEF, va bang nhu cau dinh dudng khuyén nghi cho nguoi
Viét Nam dé tinh toan mirc dép ing cho nhu cau cia tré. Pdng thdi ciing tham khao
cac van ban ciia USDA, FDA dé khing dinh loai va ham lugng VCDD ting cudng vio sita
12 an toan, c6 hi¢u qua.

Cong thirc nay cho thay di c6 hiéu qua gitp bd sung VCDD, cai thién chat
luong khau phan an cho tré em tudi hoc duong, dap tmg NCDDKN. Str dung 2 hop
stra mot ngay c6 thé cung cip 43-50% NCKN vé Vitamin A, 60-75% nhu ciu sit,
54% nhu cau acid folic, 72-77% nhu cdu kém va nhiéu VCDD khac, di khéc phuc

dugc nhugce diém cuia sita 1a ty 1€ cac VCDD khong cao, va co6 thé dap tmg nhu cau
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dinh dudng can thiét cho hoc sinh tiéu hoc trong nhimng giai doan phat trién quan
trong. Cong thirc nay cling twrong duong véi cac nghién ctru taing cuong VCDD vao
cac thuc pham khac nhau thudng c6 chira cac VCDD & mirc 50-100% NCDDKH
[55]. Tuy nhién, cic nghién ctru trude ddy chua cip nhat cic quy dinh méi nhit cua
WHO, UNICEF, va cac nghién ctru tai Viét Nam cling chua cap nhét cac quy dinh
tai Viét Nam nhu bang NCDDKN nguoi Viét Nam. Viéc st dung nhiéu loai VCDD
ké thira cac nghién ctru cho thay cac VCDD trong cong thirc nay bé tro 1dn nhau c6
thé cho tac dung vuot troi so v6i tang cudng don 1é mot hodc mot vai VCDD nhu
ca sat va vitamin A déu gitp ting ham luong Hb huyét thanh.
e Quy trinh sin xuit sira ting cwong vi chat dinh dudng

Sau khi cong thure tang cuong VCDD vao sira duge xay dung xong, dugc
chuyén giao dé san xuat mau. Sira ting cudng da VCDD theo phuong phap khudy
tron, san xuat trén day truyén cong nghiép hién dai, dong trong hdp 180 ml va duogc

Cuc An toan Thyc pham, B Y té cap phép.
4.1.4. Cam quan san pham sira ting cwong vi chét dinh duéng

Stra 1a mdt loai thuc pham ¢ dang long nén vi¢c danh gia, lya chon va su
dung no trudc hét duge xac dinh truc quan thong qua cac co quan cam giac. Céc
tinh chat cdm quan cua thuc pham c6 vi tri quan trong do1 vdoi chat lugng cia mot

san pham cling nhu c6 tinh chat quyét dinh vi¢c str dung n6 cua nguoi ti€u dung.

Qua trinh san xuat mau c6 danh gia cam quan vé mau sic, mui, vi cua sita
tang cudng VCDD cho thdy khong c6 su thay ddi vé mau sic, mui vi. Sau 3 thang
str dung sita ting cudng VCDD, véi tong s6 360 tré em tham gia danh gia, ty 16 tré
cho ¥ kién vé cam quan (mau sic, mui, cam gidc ngon, cam giac thich) déu tir thich
t6i cuc ky thich dbi véi sira ting cuong VCDD chiém tir 97% t6i 100%. Ty 18 nay
khong khac biét vé tré nam hay nir, khong khac biét giira hai loai sita tuoi tiét tring
va sita hoan nguyén tiét tring. Ty 1¢ khong thich rat thap (tir 0 t6i 1,7%). Diéu d6
phan anh tinh chit cua sita khong thay d6i. Pay 1 co sd bao dam cho su chap nhan
va su dung sira rdng rai cua thi truong. Trén thyuc té, s6 tré em tham gia nghién ctru

déu c6 muc ti€u thy san pham sira trén 80%.
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Két qua nay ciing trong duong két qua ctia mot s nghién ctru cam quan ting
cuong VCDD vao céac thye pham khac. Nghién ctru ciia Tran Khanh Van st dung
02 loai gao tang cudng hdn hop VCDD khac nhau, trén 2 nhém dbi tugng 1a phu nit
va tré em tiéu hoc, tai Viét Nam va Campuchia cho thay ca hai loai gao ting cuong
VCDD déu duoc ddi twong chip nhan tét [189]. Nghién ctru cia Rai ting cudng
VCDD vao gao ¢ Nepal st dung vitamin A, vitamin B1, vitamin B12, folic acid,

sat va kém [190] ciing cho thay khong c6 sy thay dbi vé cac chi tiéu cam quan.

Nghién curu cua Tsikritzi ghi nhan tang cuong 21 loai VCDD vao banh quy [168]
khong 1am thay d6i tinh chat cam quan mau sic, mui vi cta san pham, khong lam

thay ddi thi hiéu ctia ngudi cao tudi véi banh quy ting cudng VCDD.

Két qua nay twong duong cac nghién ctru vé sita va ché pham cua sita khi ting
cuong VCDD, trong d6 ciing khong thdy co su thay doi vé cac chi tiéu cam quan
nhu mau sic, mui vi, cam giac ngon. Nghién ciru cia Osman tai Hy Lap, ting cuong
VCDD vao sita chua lam tir sita trau véi hon hop sat, k&m va acid ascorbic voi liéu
lwong 1an luot 1a 17% dén 83% va 14% dén 25% NCDDKN khong 1am thay doi
tinh chit cam quan va ham luong loi khuan trong san pham nay [191]. Nghién ctru
ctia Gaur sir dung Chlash 13 mot loai d6 udng truyén thong & An do co6 thanh phan
chinh 1a sira chua ting cuong hon hop vitamin A, D, folic acid, sat, kém, Tod cho
thiy khong co su thay d6i vé tinh chat Iy hoa cua do uéng nay. Ngoai ra, binh thuong
loai d6 uéng nay co6 thay doi do nhét theo thoi gian va nhiét do cao trong qué trinh
bao quan nhung véi Chlash ting cudng VCDD thi dd c6 thém wu diém 1a khong
thay d6i do nhét trong diéu kién bao quan twong dwong [192].

Kaushik nghién ctru ting cuong hon hgp calci (loai calci phosphat va calci
citrate) va vitamin D2 vao sita chua [193] khong thiy co su thay doi vé do pH va
mau sic, mii vi ctia san pham. Tuy nhién, néu sir dung calci phosphat thi lgi khuan
ting trudng chdm hon, dd dic cia san phim giam. Diéu nay khong xay ra khi sir
dung calci citrate. Két qua nay goi y viéc Iya chon str dung céc loai hop chat VCDD

khac nhau khi ting cuong vao thuc pham va thir nghiém 1a rat quan trong. Cong
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thirc trong nghién ctru ndy di can nhic t6i cac loai chit VCDD khac nhau trudc khi

dua vao san xuat va két qua 1a ty 1¢ tré c6 cam giac ngon doi voi san pham rat cao.

Jalili tién hanh nghién ctru ting cudng vao phd mai Feta 1am tir sita bo mot
trong cac loai hop chat sit gdm ferrous sulfate (FeSOs), ferric chloric (FeCls) hoic
ferrous sulfate dugc bao vi nang rat nho cing voi vitamin C hodc khong c6 vitamin
C [194]. Két qua cho thay khong ¢ su khac biét vé cac tinh chat hoa hoc (chat béo,

do am, chat dam, d¢ acid), va calci & san pham.

Thuc té, c6 nhiéu loai sita bot cho tré nhém dudi 5 tudi duge ting cudng
nhiéu loai VCDD ciing c¢6 cam quan tot v& mau sic, mui vi. Tuy nhién, ddnh gia
cam quan thi hiéu cua tré em tudi hoc dudng vé sita ting cudng 21 loai VCDD khac
nhau thi chua cé tac gia nao cong bd. Két qua nghién ctru nay cho thay, it nhat 97%

tré¢ em thich mau sac, mui, vi, cam giac ngon doi véi stra tdng cuong VCDD.

Nghién ctru vé thi hiéu cua tré tudi hoc dudng nay cho théy sita ting cuong
VCDD duoc chép nhén cao, dap ung voi thi hiéu cta tré, c6 thé san xuét rong rai.
Mot san pham c6 hiéu qua cai thién tinh trang dinh dudng nhung khéng dap tmg
dugc yéu cau, lam thay ddi cam quan hodc khong dugc ddi tuong chép nhan thi

ciing kho c6 thé dem lai hiéu qua mong mudn do di twong tir chéi st dung.

San pham sau d6 dwgc nghién ctru danh gia hiéu qua chi sé nhan tric, chi s6
tinh trang VCDD cho thay cong thirc cho két qua tét cai thién tinh trang dinh dudng

va VCDD ¢ tré em tiéu hoc thap coi va ¢ nguy co thap coi.

4.1.5. Van dé an toan veé liéu lrgng vi chit dinh dudng ting cuwdng vao sira
Tiéu thy qua nhiéu mot sb loai vitamin va chat khoang c6 thé gay ra nhiing
hau qua bat loi vé strc khoe va sy phat trién & mot s6 ca nhan va cong dong. Day 1a
thir thach ddi véi cac can thiép du phong cung cap da VCDD cho cong dong. Do
vay, cong thirc ting cuong VCDD d3 dya trén co s khoa hoc cta nhiéu tai liéu
tham khao cé uy tin trong nudc va qudc té, cac quy dinh cta nha nudce, tham khao
céc san pham vai sy hd tro cua cac chuyén gia quc té dé xac dinh loai VCDD, ham

lugng VCDD, loai hop chat VCDD va sb lugng sira str dung cho mdi tré.
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Nhu cau VCDD khuyén nghi 1a lugng dn vao ctia mot VCDD dam bao dap
g nhu cau hang ngay vé VCDD dé cho hau hét (97,5%) cac cé thé trong quan thé
khoe manh [172]. Gi6i han tiéu thy tdi da (tolerable upper intake level — UL) 1a
lwong an vao tdi da cia VCDD d6 ma khéng ¢ nguy co giy ra cac tac hai dbi véi
co thé ciia hau hét (97,5%) cé thé trong quan thé khoe manh theo nhom tudi va gidi.
Gi6i han tiéu thu toi da khac nhau cho tung loai VCDD khac nhau va dugc ép dung
cho nhirng ngudi khoe manh [195]. Gidi han tiéu thu tdi da thudng cao hon mirc
nhu cau VCDD khuyén nghi it nhat 14 3 1an (vi du d6i v6i I 6t). Mot s6 VCDD chua
co béng chirng vé viéc tiéu thu qué muc co thé ngd doc hoac hau qua bét loi cho
stc khoe nén khong dat mire gii han tiéu thy t6i da. Gidi han tiéu thu tdi da khong
ddng nghia voi mirc gdy doc, ma 1a mirc ma con nguoi khong nén tiéu thy thuong
xuyén [196]. bé dam bao cac loi ich tdi wu cho strc khoe, khong nén tiéu thu nhiéu,
vuot qua mirc nhu cdu VCDD khuyén nghi trong mot thoi gian dai mic du ngudng
gay ra cac hdu qua xau ddi véi stc khoe, ting trudng va phat trién thudng cao hon
gidi han tiéu thuy toi da nhiéu lan.

Cong thue tang cudng VCDD nay ¢6 muc dép tng nhu cau VCDD nam trong
gi61 han chua té1 100% ciia NCDDKN nén hoan toan an toan. Tuy nhién, khi m¢
rong két qua nghién ctru 4p dung cho quan thé nhiéu tré em hon, viéc c6 cac diéu
tra cung cap so liéu vé gia tri dinh dudng ctia khau phén an, tinh trang dinh dudng,
tinh trang VCDD trudc khi trién khai va viéc theo ddi, giam sat trong subt qua trinh
cho tré em udng sita 14 can thiét [197]. Sita ting cuong VCDD chi bo sung thém gia
tri dinh dudng cho bira an ma khong thay thé bira an, nén tré em van phai an thém

cac thyc phdm da dang khac dé dam bao cung cip di nhu cau VCDD cho co thé.

4.1.6. Van dé vé niing lwong va mirc tiéu thu sira

Nghién ctru nay cho tré udng 2 hop sita (180 ml/hdp) ting cudng VCDD
trong 1 ngay, da thém vao 285 kcal cho tong sb ning luong cua tré. Vi s ning
luong bo sung tir sita nay, khau phan cia tré di duoc nang 1én 1801 kcal vé co ban
dap tmg 100% NCDDKN vé nang lugng so véi tai thoi diém diéu tra ban dau. Doi

V61 tré trong nghién ctru nay hau nhu khong c6 van dé vé ti€u thu qua muc nang
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lugng dat ra. Trong nghién ctru, tai thoi diém trude khi can thi€p c6 mat ty 1¢ nhd
tré bi thira can va béo phi. Ty I¢ thira can va béo phi tang lén ¢ ca 3 nhom tai cac
thoi diém T va Te nhung khong c6 y nghia giita 2 nhém can thiép va nhom chimg,
Nhu véy, chua thé két luan lugng sita tiéu thy thém & murc 2 hop/ngay lam qua mirc
tiéu thu nang luong dan tdi thira can, béo phi & tré. Piéu nay ciing phu hop véi
nghién ctru cta Kling trén 125 tré tir 3-5 tudi, sir dung sita voi cac dam d6 ning
lugng va muc ti€u thu khac nhau lam tang muc ti€u thu sira nhung khong lam thay
d6i tong muc tiéu thy ning luong trong ngdy cua tré. Kling sir dung hai loai sita
dam d6 nang luong thip (1% chat béo), va sita ddm do nang luong cao (3,25% béo)
v6i muc tiéu thy 13 183g (100%) sita/ngdy va 275g sita/ngay (150%) cho thay sir
dung stra tang 150% stra dam do nang lugng cao c6 lam tang nang luong tur stra lén
49+4 keal (63%,p<0,0001). Tuy nhién, lugng thirc dn giam di & nhém tré udng sira
c6 dam dd nang lugng cao so v&i nhém tré uéng stra c6 dam dg nang lugng thép,
cho nén tong ning luong tir thirc an va sira ctia hai nhém khéng co su khac biét
[198].

Mit khac, chi s6 BMI giita hai nhom can thiép khong khac biét & cac thoi
diém T3 va Te cho thay sir dung hai loai sita twoi va sita hoan nguyén khong ¢ dnh
huong khac nhau tdi tinh trang thira can va béo phi & tré. Két qua nay cho thay,
nguyén nhan dan tdi thira cAn béo phi & tré em tudi hoc dudng can phai duoc nghién
ctru thém. Hai loai sita sir dung trong nghién ciru déu 1a sita toan phan, c6 duong,
do vay ciing can c6 thém cac nghién ciru dai hon tim hiéu anh hudng cia viée tiéu
thu dudng trong sita téi su phat trién thira can va béo phi & tré.

San pham sau d6 dwgc nghién ctru danh gia hiéu qua chi sé nhan tric, chi s6
tinh trang VCDD cho thay cong thirc cho két qua tét cai thién tinh trang dinh dudng
va VCDD 6 tré em tiéu hoc thap coi va c6 nguy co thip coi.

Vén dé an toan trén thyc té stir dung: trong 6 thang 2 nhom can thiép va 6
thang sau d6 cia nhém ching, voi téng s 2094 tré udng sita véi sd luong 2
hop/ngay, 7 ngay/tuan, khong ghi nhan nhimg phan anh bénh tat bat thuong cé

nguyén nhan tur viéc st dung stra.
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4.2.Mot s6 dic diém khau phan va tinh trang dinh dwéng ciia hoc sinh truée

can thi¢p
- Pic diém khau phén

Két qua diéu tra khau phan cta tré em tir 7-10 tudi & Phi Binh tai thoi diém
trude can thiép cho thiy khau phan twong dong ¢ ca 3 nhém vé mirc cung cap protid,
glucid, lipid, vitamin va khoang chat).0 ca 3 nhom tré, khau phan chi dat 72%
(nhém ching) cho t6i1 82% (nhom 3) va 87% (nhém 1) NCDDKN. Khong c6 loai
VCDD nao trong khau phan dap tng ¢ NCDDKN. M6t s6 loai VCDD nhu vitamin
A chi dap tng 43% t6i 57%, kém dat 48% t&i 57%, va sat chi dat 66% tdi 85% nhu
cau khuyén nghi hang ngay.

Két qua nay phu hop voi nghién ciru cia Nguyén Vin Giang vé kém, nhung
thap hon vé sét va vitamin A. Nghién ctru ciia Nguyén Vian Giang cho thiy tré em
trong d6 tudi 7-10 tudi cua Thai Nguyén c6 khau phan véi mirc dap ing vitamin A
13 84%.k&m 1 54,9% va 1a sit 64,5% so voi NCDDKN hang ngay [199]. Ca hai két
qua déu cho thdy khau phan in cia tré hoan toan khong dap tmg dugc nhu ciu ning

luong va dic biét vé VCDD.

Nhu viy, viéc bd sung VCDD va ning lugng bu ddp phan thiéu hut trong
khau phan cua tré em tudi hoc dudng & Phu Binh 13 hét sirc can thiét. Sita c6 ting
cuong VCDD cho hgc sinh trong truong hoc dugce cho 1a mot trong nhiing bién
phap c6 hiéu qua dé cai thién tinh trang dinh dudng cho tré em tudi hoc duong cé
nguy co SDD va thiéu VCDD.

-Tinh trang dinh dudng

+ Vé mét s6 chi s6 nhadn trac:

Diéu tra 2.094 hoc sinh tiéu hoc tir 16p 2-4 cua 5 x3 ctia huyén Phu Binh cho
thdy tudi trung binh ciia hoc sinh tiéu hoc 14 102,8 thang tu6i. Can ning trung binh
chung 2 gidi la 22,6 kg; cao hon so voi Kkét qua diéu tra nam 2011 tai Phd Yén, Thai
Nguyén (21,4kg) [199]. Chiéucao trung binh chung 2 gidi 1a 122,9 cm cao hon so
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v6i két qua diéu tra cua Lé Van Giang (121,1cm) [199]. BMI trung binh cia hoc
sinh 13 14,8 Skg/m?.

Trong nghién ctru,cac chi s nhéan tric Z-Score CN/T; Z-Score CC/T; Z-
Score BMI/T cao hon chi sb céc chi s6 Z-Score trong nghién ctru tai huyén Pho Yén
nam 2011 [199].

Diéu nay cho thay & cac xa mién ndii cua Thai Nguyén, cac chi sé dinh dudng
nhu chiéu cao, can nang, Zscore cling dugc cai thién theo thoi gian, phan anh hi¢u
qua cia cac nd lyc cai thién tinh trang dinh dudng tré em va chat luong cudc sdng
da dugc nang cao hon trudce.

+ Tinh trang suy dinh duong:

Theo WHO, ty 1¢ SDD chi duoc tinh ¢ tré dudi 10 tudi [200]. Trong s6 2.094
tré, ¢6 1.973 tré dudi 10 tudi duogc dua vao phéan tich tinh trang SDD thé nhe can.
Ty I¢ SDD thé nhe can & hoc sinh nam va hoc sinh nit cao hon ty 1€ & hoc sinh nam
tiéu hoc va hoc sinh nit ctia huyén Nam Pan, Nghé An nam 2013 [167]. Két qua
trén twong duong voi két qua Tong diéu tra dinh dudng nim 2009 véi ty 16 SDD
thé nhe can 25,9% & tré nam va 22,6% ¢ tré nir; chung 2 gidi tré tir 5-10 tudi 1a
24.2% [51].

Ty 1& SDD thé thap cdi ¢ hoc sinh nam 6 trudng tiéu hoc tuong duong ty 16
0 hoc sinh nam tiéu hoc ctia huyén Nam Pan, Ngh¢ An, va ¢ hoc sinh nit thép hon
so voi hoc sinh nit huyén Nghia Dan [167]. Ty 1¢ SDD thap coi chung ctia ca 2 gidi
13 17,5%, cao hon so véi ty 18 thap coi cta hoc sinh Itra tudi 6-9 tudi cia 6 tinh thanh
ctia Viét Nam theo diéu tra SEANUT nim 2011 (15,6%)[201]. Su khac biét nay 1a
do mién nui phia bic thudng c6 ty 18 SDD thip coi cao, trong khi diéu tra SEANUT
tién hanh ¢ 6 tinh phan 16n 1a d6ng bang noi co ty 18 SDD thép coi thap hon.

Két qua trén thip hon két qua ciia Tong diéu tra dinh dudng nam 2009 & tré
5—10 trén ca ty 16 SDD thip coi ¢ tré nam, & tré nit va 2 gidi chung tudi [51]. Két
qua thdp hon nay phan anh céc nd lyc giam ty 16 SDD thip coi & tré em no6i chung,
déng thoi ¢o thé do 1tra tudi cla tré 1on hon, ¢6 sy cai thién chiéu cao hon.

Ty I¢ SDD thé gﬁy com O hoc sinh nam 1a 7,9% va hoc sinh nir 1a 8,3%,
chung ca 2 gidi 1a 8,1% thap hon nghién ctru tai Nghia Pan [167]. Két qua trén ciing
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thip hon két qua cua Tong diéu tra dinh dudng nim 2009 [51]. Khong cé sy khac
biét ¢6 ¥ nghia thdng ké khi so sanh ty 18 SDD thé nhe can, thap coi, gy com va ty
1¢ thira can béo phi gitta hoc sinh nam va hoc sinh nit. Két ludn nay giéng voi nghién
ctru tai Ngh¢ An nam 2014.

Can phai ghi nhan (tuy ty 1& con thap) tinh trang thira can va béo phi trong
nghién ctru. Ty 18 thira cdn ¢ hoc sinh nam 6 trudng tiéu hoc huyén Phu Binh 1a
2,9% va hoc sinh nif 14 2,1%, chung 2 gi6i 1a 2,5%. Ty 1& nay thap hon ty 1& 3,3%
va & hoc sinh nir 1a 3,5%, ty 1¢ chung 1a 3,4% trong nghién ctru cua Bui Thi Nhung,
tién hanh trén tién hanh trén tré tiéu hoc nam 2013 [167].

Nhu vay, khau phan khong dap ing NCDDKN, thiéu hut VCDD, tinh trang
SDD ctia hoc sinh tiéu hoc 5 x4 1a van dé c6 YNSKCD, doi hoi phai co sy can thiép
dé cai thién tinh trang dinh dudng va VCDD.

4.3. Hiéu qua sir dung sira ting cwong vi chit dinh dwdng ddi véi sw thay doi

chi s0 nhan trac

Truong hoc 1a mot méi trudng thyc tidn giup cung cap cac giai phap can
thiép tich hop, chang han nhu cac bita dn du dinh dudng, su bd sung hodc ting
cuong vi chét... dé cai thién strc khoe cua hoc sinh.O Viét Nam, bira an cua tré lira
tudi hoc duong phu thudc vao bira an gia dinh, thiéu va mit can ddi vé gia tri cac
chat dinh dudng 14 nhiing yéu t6 dan dén thiéu cac VCDD ¢ tré. Gan 80% dan sb
nudc ta séng ¢ nong thon, noi chua c6 mang ludi nha an hoc duong cho bac hoc
nay. Bira an gia dinh méi dat khoang 84% nhu cau ning luong va 87% nhu cau
protein; ngudn protein dong vat trong bita dn con thip, dic biét 1a chat béo ¢ ving
ndng thon rat thap (chi 6 — 8% ning lwong khau phan, trong khi yéu cau chiém tir

20 — 25%) [50].

Trong nghién ctru, so sanh cac chi s6 ciia tré theo thang tudi, can ning, chicu
cao, chi s6 WAZ, HAZ, WHZ score truéc khi can thiép khong c6 su khac biét co y
nghia thong ké gita cic nhom can thiép va nhém ching (bang 3.11). Sau khi can
thiép cho tré udng sita ting cuong VCDD, mdt s6 chi s6 nhan trac cua tré da dugc

cai thién ro rét.
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- Hi¢u qua cua sira tang cwong VCDD t6i cin nang cuia tré

Tai thoi diém To (trude can thiép), cAn ning ctia ca 3 nhom hoc sinh twong
duong nhau (p>0,05). Theo thoi gian, can ndng cia 3 nhém hoc sinh (so sanh trude
sau) déu cai thién co y nghia sau 3 thang va 6 thang can thiép, phit hop véi lira tudi
tré hoc dudng dang phat trién vé can ning. Két qua nay twong dwong véi nghién
clru ctia Saptawati nim 2009 trén 245 tré em tudi hoc duong ¢ Indonesia, trong d6
can ning theo tudi ting cd y nghia & ca hai nhém udng sita ting cuong VCDD va

khong tang cuong VCDD [164].

Khi so sdnh can nang gitra 3 nhém, sira tdng cuong VCDD da cai thién dang
ké can nang tré, biéu hién nhoém hoc sinh c6 can thiép hai loai sira déu c6 mirc tang
vé can nang cao hon so v4i nhom chimg sau 3 thang (p<0,01) va 6 thang (p<0,05).
Tuong tu, chénh I¢ch can ndng cua hai nhom can thi¢p c6 su khéc biét 1o rét voi

nhom ching sau can thi¢p 3 thang va 6 thang (ANOV A-test, p<0,001).

Két qua trén tuong dwong véi nghién ciru ciia Nguyén Xuéan Ninh can thiép
thirc uéng Milo hang ngay cho tré 7-8 tudi trong vong 16 tuan di ting can 1,8 kg so
v6i 1,4 kg nhém chimg [202]. M6t nghién ctru khac ¢ Bac Ninh can thiép trén 150
tré duoc str dung sita ting cudng VCDD hang ngay cho thay cin ning c¢6 xu hudng
tang hon so v4i nhém chimg[166]. Két qua ciing trong duwong nghién ctru cta Lé
Thi Hop cho tré tudi tién hoc duong ¢ nong thon, sir dung stra PerdiaPlus va sira bo
c6 hi€u qua tich cuc trong cai thi¢n tinh trang can nang (tang 0,7 kg sau 2 thang va
1,2 kg sau 4 thang) nhém dung PediaPlus [203]. Két qua nghién ctru ndy ciing twong
duong v6i nghién ctru cia Shartrugna trén tré 6-16 tudi tai An do, trong d6 can ning
cua tré & nhom can thi€p cao hon c6 y nghia so vdi nhom chiing [204].

Khong c6 su khac biét vé hiéu qua cua 2 loai sira tang cuong VCDD tdi tinh
trang can nang cua tre.

- Hi¢u qua sira ting cwong VCDD téi chidu cao ciia tré

Chiéu cao tai thdi diém To cua 3 nhém hoc sinh khong khac biét, p>0,05.
Sau 3 thang va 6 thang nghién ctru, chiéu cao ciia mdi nhom hoc sinh (so sanh trudc

sau) déu ting cd ¥ nghia. Két qua nay twong duong véi nghién ciru trén 245 tré SDD
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thiéu can & Indonesia nam 2009, khi chiéu cao cta ca hai nhom udng sira ting cudng
VCDD hoic khéng ting cuong VCDD déu ting c6 y nghia [164].

Hiéu qua cua sita ting cudng VCDD t6i chiéu cao cua tré thé hién rd khi so
sanh gitra cdc nhom hoc sinh. Tai thot diém sau 3 thang va 6 thang, chiéu cao cua 2
nhom can thiép déu cao hon c¢é ¥ nghia so v6i nhom ching. Tuong tmg mirc chénh
chidu cao & hai nhém can thiép déu cao hon nhém ching c6 y nghia. Sau 3 va 6
thang, chiéu cao ctia nhém 1 tang dugc tuong ung (1,57 cm va 3,29 cm), nhom 3
tang dugc (1,68 cm va 3,38 cm) chénh cd y nghia théng ké so voi nhém ching
(1,4cm va 3,07cm) (ANOVA test, p<0,001).

Két qua nghién ctru ndy twong ty nghién ctru ctia Bui Thi Nhung trén tré mau
gido va tiéu hoc: chiéu cao ctia nhom can thiép bang sita ting cuong VCDD duoc
cai thién hon so v&i nhom chiing (chiéu cao nhom can thiép ting 0,4cm cao hon so
v61 nhom ching) [167].

Khéng c6 su khac biét vé hidu qua ctia 2 loai sita ting cudng VCDD t6i chiéu
cao cua tre.

- Hiéu qué cua sita tang cuong VCDD t6i chi s6 BMI: Chi s6 BMI ¢ hai
nhom can thiép cao hon ¢6 ¥ nghia so véi nhoém ching. Két qua nay twong duong
nghién ctru ciia Hyder ndm 2007 trén tré gai vi thanh nién ¢ Bangladesh cho thay
cai thién chi s6 BMI trong thoi gian 6 thang sau khi str dung d6 uéng tang cuong vi
chat dinh dudng (p<0,01) [179].

Khong c6 su khéc biét vé cac chi s chiéu cao, can nang, chi s6 BMI gitra 2
nhom can thiép (p>0,05) & cac thoi diém To, T3, va Te. Két qua nay cho thiy hai loai
stra c6 anh hudng nhu nhau tdi tinh trang dinh dudng cua hoc sinh.

- Hi¢u qua sira ting cwong VCDD t6i chi s6 Z-Score cin ning/tudi

Tai thoi diém trude can thi¢p, 3 nhom hoc sinh tiéu hoc khong c6 su khac
biét vé chi s6 Z-Score can nefmg/tuéi.

Theo thoi gian, c6 su khac biét vé thay ddi chi sb gifra hai nhom can thi¢p va
nhom chung. Sita ting cuong VCDD cai thién c6 y nghia chi sé dinh dudng vé Z-

score can nang/tudi & tré tudi hoc duong.Chi s6 Z score CN/T ¢ nhém 1 va nhom 3
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c¢6 xu hudng ting (paired t-test, p<0,001). Trong khi & nhém chimg, chi sé Z-score
khong thay dbi trong qua trinh theo ddi, hay néi mot cach khac 1a khong c6 sy cai
thién tinh trang dinh dudng véi chi s6 Z-score.

So sanh giita cidc nhom & thoi diém sau 3 thang va 6 thang can thiép, ghi
nhéan ¢ hai nhém can thi¢p, chi sb Z-score can ne_“mg/tuéi, cling nhu chénh 1éch chi
s6 Zscore CN/T giita T3-To va Te-To c6 khac biét ¢6 ¥ nghia thong ké so v6i nhom
chung (ANOVA test, p<0,001 va t —test, p<0,01).

Khéng co su khac biét vé chi s6 Z-score CMN/T giita hai nhom can thiép,
hay n61 mgt cach khac 1a tdc dung cuia hai loai sira 1a tuong duong nhau.

- Hiéu qua sira ting cwong VCDD t6i chi s6 Z-Score chiéu cao/tudi:

Nghién ciru nay ghi nhan sita ting cudng VCDD cai thién chi sb Z-Score
chiéu cao/tudi.

Tai thoi diém trude khi can thi€p, khong co6 su khac biét chi sb Z-Score chiéu
cao/tudi gitta 3 nhom nghién ctru, dam bao sy dong nhét. Theo dbi su thay doi cua
mdi nhom trong qua trinh nghién ctru, ghi nhan chi s nay giam c6 y nghia ¢ giai
doan 3 va 6 thang so v&i diéu tra ban dau (paired t-test,p<0,01).Két qua nay ciing
phtt hop véi dic diém lira tudi tré em tiéu hoc noi chung (van tiép tuc phat trién vé
chiéu cao).

So sanh gitra 3 nhom tai cac thoi diém 3 va 6 thang can thiép cho thiy chi s6
Z-Score chiéu cao/tudi & nhom 1 va nhom 3 khac biét ¢ ¥ nghia théng ké so voi
nhom chimg (ANOVA test, p<0,05) ciing nhu chénh 1éch chi sé Z-Score CC/T giita
T3-To va Te-To c6 khéc biét c6 y nghia thong ké so v6i nhom chimg (ANOVA test,
p<0,001).

Sur cai thién chi s6 Z-Score chiéu cao/tudi trong nghién ciru tai Thai Nguyén

tuong duong nghién ctru st dung sira tuoi ting cuong VCDD tai Ngh¢ An[167].
- Hiéu qua sira ting cwong VCDD téi chi s6 Z-Score BMI/tudi

Trude khi tién hanh can thiép, khong c6 su khac biét chi s6 Z-Score BMI/tudi

gitta ba nhém hoc sinh tiéu hoc.
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Co su khac biét vé xu thé bién dbi chi s Z-Score BMI/tudi so véi chi sb Z-
score can nang/tudi va Z-Score chiéu cao/tudi & mdi nhom. Sau 3 thang can
thi€p,khong co6 su cai thién chi s6 Z-Score BMI/tudi ¢ hai nhom can thiép (nhém 1
va nhom 3) so véi giai doan ban dau (paired t-test , p>0,05). Trong khi d6, nhém
ching chi s6 Z-Score BMI/tudi giam c6 ¥ nghia thong ké sau 3 thang (paired t-test
, p<0,001). Biéu d6 cho thy tinh trang dinh dudng cia tré & giai doan 3 thang kém
c6 thé do ché d6 an khong dap ung du, dan dén chi s6 BMI/tudi ciia nhdm chiing
giam. Nhom can thiép nhd ¢6 su hd tro ctia 2 khau phn sita/ngay trong 3 thang nén
tinh trang Z-Score BMI/tudi duy tri duoc nhu giai doan dau.

Tuy nhién, sau 6 thang chi s6 Z-Score BMI/tudi mdi cai thién rd rét & nhom
can thiépso véi diéu tra ban dau (paired t-test, p<0,01).Trong khi & nhém chimg
khong c6 su khéc biét (p>0,05).

So sanh chi sb gitta cac nhom & cac giai doan T va Ts cho thdy chi s Z-
Score BMI/tudi ¢ khac biét giira2 nhom nghién ctru so véi nhom ching giai doan
sau 3 thang (ANOVA test, p<0,001) va 6 thang can thi€p (ANOVA test, p<0,05).

Khéng c6 su khéac biét vé chi s Z-Score BMI/tudi giita 2 nhom can thiép &
cac thoi diém (p>0,05).

Két qua nghién ctru twong duong v6i nghién ctru cta Solon trén tré em tudi
hoc duong tir 16p 1 dén 16p 6 tai Philipine nam 2003 cho thay khong c6 sy thay doi
céc chi s6 nhan tric, cac chi s6 Z-Score ¢ tré lira tudi nay sau 16 tuan sir dung nudc
trai cay tang cuong VCDD [179].

- Hi¢u qua sira ting cwong VCDD téi tinh trang SDD cia tré

+ Hiéu qud toi tinh trang suy dinh dwéng thé nhe cdn:

Trong nghién ctru, khi so sanh ty 16 SDD thé nhe can cta hoc sinh ¢ ba nhom
tai cac thoi diém To, Ts va T déu khong thdy sy khac biét c6 y nghia, p>0,05. Khi
so sanh ty 1€ nay trong ting nhém: nhém can thi€p 1 va 3 c6 xu hudng gidm sau 6
thang, tuy nhién su khac biét chua co ¥ nghia thong ké (x2 test, p> 0,05).Diéu nay

c6 thé duoc giai thich 13 cho du can ning cia tré ting c6 y nghia trong thoi gian 3
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thang nhung mirc ting nay chwa du dé 1am thay d6i tinh trang SDD thé nhe cén &

tré em 7-10 tudi.

+ Hiéu quda t6i tinh trang suy dinh dwéng thé thap coi

Sita ting cuong VCDD d4 cai thién tinh trang SDD thap coi. Trong qua trinh
danh gi, khi so sanh ty 1& SDD thap coi gitra 3 nhom tai cac thoi diém To, T va
Techo thay khong co su khac biét (p>0,05). Tuy nhién, theo ddi thay doi ty 18 nay
trong timg nhoém ghi nhan c6 su khac biét (bang 3.13). Ty 18 SDD thép cdi nhom 1
da giam dang ké sau can thiép,giam duoc 1,6% ¢ thoi diém 3 va 6 thang sau can
thiép (y° test,p <0,05). Két qua twong tu & nhom III, ty 18 nay da giam duoc 2,7%
sau 3 thang va 6 thang (y test, p <0,001).

Két qua trén twong duong véi nghién ctiu st dung sira tuoi ting cudng
VCDDtrén hoc sinh mau gido va tiéu hoc cua huyén Nghia Dan, ty 16 SDD thé thap
coi giam 1,5% & nhom can thiép st dung trong 5 thang [167]. Nghién ctru ctia DS
Thi Hoa cho thay khi cho tré em tiéu hoc an banh bich quy c¢6 bd sung sit va vitamin
A trong 6 thang d3 1am giam dang ké ty 16 SDD thép coi & nhom can thiép tir 33,9%
xudng con 19,6% [137].

+ Hiéu qud tdi tinh trang suy dinh duéng thé gay com

Hai loai sita ting cudng VCDD d cai thién dang ké tinh trang SDD thé gay
com. So sanh ty 18 SDD thé giy com cta nhém can thiép 1 va 3 trong qua trinh
nghién ciru chua thay su khac biét co y nghia thdng ké. Tuy nhién, theo ddi thay doi
ty 1& ndy trong nhoém chimg lai ghi nhan c6 su khéac biét; ty 18 tuong tmg 3 thoi diém
1a 5,7%; 10,8% va 8,9% (p<0,001).

Khau phan cia hoc sinh tiéu hoc ciia 6 truong thoi diém cudi thang 2/2017
1a 1,516 Kcal, chi dap img 85% nhu cau khuyén nghi vé nang luong(biéu dd 3.1).
Pong thoi, thoi diém thang 3 dén thang 5/2017 1a thoi diém “giap hat” sau Tét
nguyén dan, khau phan in cua tré em Phi Binh c6 giam sat nhiéu so voi thoi diém
trudc thang 3. Pay 1a ly do tinh trang suy dinh dudng gay com tang 1én, nén ty 1¢
SDD nhém ching ting gan gap doi, so voi ban dau.Hoc sinh nhém 1 va nhém 3

nhd duoc cung cip 2 hop sita/ngdy di bo sung thém 285 Kcal. Tong sé da cung cap
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khoang 1,822 Kcal, dap tng 100% nhu cau khuyén nghi vé nang luong. Ty 1¢ SDD
ctia hoc sinh hai nhém nay do vy khong thay d6i.0 giai doan tir thang 4 dén thang
6 sau can thiép, khau phan n cia tré trong giai doan 3 thang hé co thé thay di (an
hoan toan ¢ nha, c¢6 thé khau phan dn qua bira an hang ngay c6 cai thién doi chit)
nén ¢ nhom chimg ty 18 SDD thé gay com so voi thoi diém T3 c6 giam, nhung néu
so v6i thoi diém To, tinh trang SDD gay com van ting ¢ ¥ nghia (p<0,001). Trong
khi & 2 nhém can thiép, nho duoc bd sung 2 hop sira/ngdy nén tinh trang SDD thé
gay com khong ting 1én. Nhu viy, c6 thé noi khau phan sira ting cudng VCDD
cung cip hang ngay dd gitp ngin chin sy ting 1én cua ty 16 SDD gay com.

Ty 18 thira cAn va béo phi ting 1én & ca 3 nhom tai cac thoi diém Ts va T, su
khac biét nay c6 y nghia thong ké trong mdi nhém nhung khong ¢ y nghia giira 2
nhom can thiép va nhém chimg. C6 thé do khi c6 can thiép vé dinh dudng tai trudng,
mot s6 gia dinh cho con dn nhiéu hon lam ty 18 thira cAn va béo phi ting & ca 3 nhém
so voi trude can thi¢p. Viée khong co sy khéac biét gitta 2 nhom can thi€p va nhom
chtng cho thiy st dung sita khong anh hudng t6i sy gia tang thira cdn va béo phi
nay.

Nhu vay, sau 3 thang ¢ cd 2 nhom can thiép, cac chi s6 nhan tric cta hoc
sinh 6 truong tiéu hoc huyén Phu Binh 1a BMI, chénh 1éch BMI (T3-To),Z-Score can
ning/tudi,chénh 1éch Z-Score CN/T (T3-To), chénh léch Z-Score CC/T (T3-To), Z-
Score BMI/tudi va chénh 1éch Z-Score BMI/tudi (T3-To) di dugc cai thién c6 v
nghia (p<0,001); céc chi sb can ning (p<0,01),Z-Score chiéu cao/tudi ciing duoc cai
thién (p< 0,05) gitra 2 nhém can thi€p so vdi nhém chung.

Sau 6 thang & ca 2 nhom can thiép, cac chi s6 nhan tric ciia hoc sinh 6 truong
tiéu hoc huyén Phu Binh 14 can ndng, chénh 1éch can nang (Ts-To), chénh Iéch chiéu
cao (Te-To), chénh 1éch BMI (Ts-To), Z-Score cin ning/tudi, chénh 1éch Z-score
CN/T (T6-To), chénh 1éch Z-score CC/T (Ts-To), va chénh léch Z-Score BMI/tudi
(T6-To) di duoc cai thién ¢ ¥ nghia (p<0,001); cac chi s6 can ning, BMI, Z-Score
BMI/tudi (p<0,05),Z-Score chiéu cao/tudi ciing dugc cai thién (p< 0,05) giita 2

nhom can thi€p so véi nhom ching.
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4.4.Hiéu qua sir dung sira ting cuwdng vi chit dinh duéngtéi tinh trang vi chat

dinh dudng & hoc sinh nguy co suy dinh duéng thip coi

4.4.1. Hiéu qua d6i v6i tinh trang vitamin A

Theo nghién ciru ciia Lé Vin Giang, khau phan n trung binh cua hoc sinh
tiéu hoc Thai Nguyén dap tng khoang 67% nhu ciu vé vitamin A hang ngay [199].
Khau phan dn nghéo nan thuong khong chi thiéu mot loai VCDD ma thiéu két hop
nhiéu loai VCDD. Do d6 viéc ting cudng VCDD vao khau phan dn cho tré 1a can
thiét. Sita ting cudong VCDD giup cai thién co ¥ nghia thong ké ham luong Vitamin
A huyét thanh.

Tai thoi diém trude can thiép,né)ng do vitamin A huyét thanh & 3 nhom hoc
sinh 1a tuong duong (ANOVA test, p>0,05).

Theo thdi gian trong qua trinh can thiép, khi so sanh trong mdi nhom ghi
nhan ndéng d6 nay déu c6 xu huéng ting 1én & ca ba nhom so véi trude can thiép,
dac biét sau 3 thang can thi¢p, paired t-test, p<0,001 véi hai nhom 1 va 3, p<0,05
v6i nhom chimg. Tuong tu khi so sanh chénh 1éch ham luong vitamin A huyét thanh
trung binh sau 3 va 6 thang can thiép & mdi nhém, nhom 1 ¢6 ham lugng twong Ung
(1,18 pmol/l va 1,30 umol/L & ca 2 giai doan) va nhom 3 (1,16 pumol/L va 1,28
umol/L - & ca 2 giai doan) cai thién cd ¥ nghia (t-test ghép cap, p<0,001).

Khi so sanh néng do vitamin A gilta cac nhom ghi nhén sy khac biét. O thoi
diém sau 3 va 6 thang, ndng do vitamin A cta hoc sinh ¢ hai nhom can thiép ting
¢6 ¥ nghia so vi nhom ching (ANOVA test, p<0,05). Két qua twong tu khi so sanh
chénh 1éch ndng d6 vitaminA trung binh sau 3 thang & hai nhom can thiép so véi
nhom chimg (1,20pmol/L) cling khac bi€t c6 y nghia (ANOVA test, p<0,05). Giai
doan 6 thang két qua nghién ctru ciing c6 xu hudng twong ty, tuy nhién sy sai khac
chua c6 ¥ nghia théng ké & nhom 1; con & nhém 3 chénh 1éch ham lugng vitamin
A trung binh c6 su khac biét c6 ¥ nghia théng ké (0,12 pmol/L) v&i nhém chimg
(0,06 pmol/L),(t test, p<0,038).
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Nhu vay, stra taing cuong VCDD (trong d6 c6 vitamin A) da lam tang dang
ké ham lugng vittamin huyét thanh. Khong c6 su khac biét khi so sanh hai nhom can
thiép.

Két qua nghién ciru trén twong duong véi nghién ciru cia Hoang Vian Phuong
nam 2017. Téac gia can thiép trén tré mam non véi khau phan an cung cép 57% nhu
cau, sir dung diu 4n va hat ném tang cuong vitamin A dap tmg khoang 50% nhu
cau khuyén nghi. Két qua cho thiy can thiép da cai thién c6 y nghia thng ké, ham
luong vitamin A huyét thanh tré ting (p<0,05) sau 6 thang can thiép[180].

Nghién ctru ctia Nguyén D Van Anh, nim 2008, tién hanh trén 304 tré tir
3-5 tudi dugc ting cuong 150pg vitamin A trong 5ml dau dn (twong duong 30%
nhu cau khuyén nghi hang ngay) vao bira sang véi tan sudt 5 1an/tuan trong 6 thang
ciing thu duoc két qua twong tir. Nong d6 vitamin A huyét thanh cua tré dé cai thién
c¢6 ¥ nghia thong ké (p<0,01) [205].

Két qua nghién ctru nay ciing phu hop véi nghién ctru cia Manorama tién
hanh 3 nghién ctru thir nghiém trén tré hoc sinh 7-9 tudi. Nghién ctru 1: nhom tré
(n=24) dugc nhan d6 an nhe c6 chira ddu co d6 cung cip 2400pg beta-carotene hang
ngay trong vong 2 thang. Sau 2 thang c6 su tang 1én khac biét c6 ¥y nghia v4i ham
luong vitamin A huyét thanh tir 0,86 = 0,13 diéu tra ban dau 1én 1,89 + 0,023 pmol/L.
Su thay d6i ciing twong ty nhom thir 2 nhan 600pg vitamin A hang ngay khi du trit
vitamin A trong gan thay d6i [206]. O nghién ctru 2, nhom tré hoc duong 1 (n=18)
nhén dd an nhe co6 chira dau co do, va nhom 2 (n=18) nhan 100.000 IU vitamin A
(liéu don). Két qua cho thdy ham lugng retinol huyét thanh ting c6 y nghia & 2
nhom. Nghién ctru 3, chia 3 nhom tré (12 tré/nhém) nhan liéu don vitamin A 100
000 IU, nhom 2 nhén 4 g dau co d6 cung cip 50.000 IU vitamin A trong 30 ngay,
nhom 3 nhan 8 g dau co do cung cip 100 000 IU vitamin A trong 30 ngay. Két qua
nghién ctru 3 cho thiy ham lugng vitamin A huyét thanh ting 1én c6 y nghia. Dong
thoi cdi thién tinh trang TVA-TLS [206].

Nghién ctru ciia Tran Thuy Nga 2008 ciing ghi nhan, can thiép trong trudng
tiéu hoc st dung banh qui ting cudng da VCDD, trong d6 vitamin A (300pg, twong

103



duong 60% NCDDKN) két hop cac vitamin va khoang chat khac 5 ngay/tuan trong
4 thang da c6 két qua cai thién retinol huyét thanh (0,041 pmol /L)[207].

Sita tang cudng da VCDD d4 cai thién (Iam ting) dang ké ham luong vitamin
A huyét thanh, do d6 ciing cai thién tinh trang thiéu vitamin A tién 1am sang va thiéu
vitamin A gidi han.

Két qua nay ciing tuong dwong v6i phén tich tong quan cac nghién ctru thuc
pham ting cudng VCDD dbi véi tré tudi hoc dudng cho thiy co su cai thién tinh
trang vitamin A va ty 1€ thiéu vitamin A [207].

So sanh trong timg nhom, ty 18 hoc sinh thiéu vitamin A giéi han déu giam
sau 3 va 6 thang can thi¢p, p<0,001 v&i nhém 1 va nhém 3,p<0,01 véi nhom ching.

So sanh thay doi ty 1¢ nay giira ba nhém nghién ctru ghi nhan su khac biét.
Ty 1é giam thiéu vitamin A gi6i han & 2 nhém can thiép so véi nhém chimg tai thoi
diém 3 thang va 6 thang khac biét co y nghia (y2 test, p <0,01).

Két qua nay ciing phit hop nghién ciru tai Hd Nam nam 2016 cho théy, ty 1&
tré c6 nguy co thiéu vitamin A tién 14m sang & nhom st dung thuc pham ting cudng
vitamin A giam mdt cach c6 y nghia sau 6 thang can thiép (p<0,001) [180].

Phén tich héi qui logistic va hdi qui tuyén tinh da bién sau 3 va 6 thang déu
cho két qua can thiép str dung sita tuoi ting cuong VCDD cai thién ham luong
retinol huyét thanh (linear regression, p<0,05) va ty 1¢ thiéu vitamin A gi¢i han
(multinominal regression, p < 0,01). Ddng thoi, hoi qui logistic va hoi qui tuyén tinh
da bién sau 6 thang cho két qua can thiép sir dung sira tiét tring ting cudng VCDD
cai thién ham lugng retinol huyét thanh (linear regression, p<0,01) ¢ giai doan 6
thang sau can thiép va cai thién ty 16 nguy co thiéu vitamin A gii han (multinominal
regression, p <0,01) & ddi twong nghién ctru sau 3 thang can thiép sau khi kiém soat
v6i cac yéu td gidi cta tré, nhom tudi ciia me, hoc van me, hoan canh kinh té ho gia

dinh, nghé nghiép me, tinh trang thiéu mau ctia hoc sinh.
4.4.2. Hiéu qua d6i v6i tinh trang tinh trang thiéu mau

Vitamin A, sét, acid folic, vitamin B12 1a nhting yéu td doéng vai trd quan

trong trong viéc tao méu, toi ndng dd Hb huyét thanh. Thiéu hut cac chat nay déu
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anh huong toi tao mau (t6i nong d6 Hb), 1a mot trong nhitng nguyén nhan giy nén

tinh trang thiéu mau.

Diéu tra ctia nghién ctru nay cho thay khau phan an trung binh ctia hoc sinh
tiéu hoc Thai Nguyénthiéu VCDD c6 vai trd t6i tao mau, vi du chi dép tmg khoang
64% nhu cau vé Fe hang ngay [199]. Do vdy, trong cong thirc ting cuong VCDD
vao sita, cac VCDD nay déu duoc bd sung. Str dung sira ting cudng VCDD cung
cap sit 1a 5,4 mg/ngay (60- 75% NCDDKN), acid folic 1a 108 pg/ngdy (54%
NCKN), vitamin B12 1 0,6 pg/ngay (20-30% NCDDKN) cho tré 7- 10 tudi ciia 6

truong tiéu hoc Phu Binh
- Hiéu qua t6i nong do Hb

Ham luong Hb phan 4nh trung thanh va 13 co s& chu yéu danh gia tinh trang,
mirc do thiéu mau. Sir dung sita ting cudng VCDD (c6 vitamin A, B12, acid folic)
da cai thién dang ké ham lugng Hb. Tai thoi diém To, khong co6 sy khac biét co y
nghia gitta 3 nhom vé ham luong Hb (ANOV A-test, p>0,05).

Sau 6 thang st dung sita ting cudng VCDD, ndng d6 Hb trung binh cua hoc
sinhd cd 3 nhom nghién clru tdng c6 y nghia so véi trude can thi¢p, tuy nhién &
nhom chimg chi ting & giai doan 6 thang, con 2 nhém can thiép ting dan tir giai

doan 3 thang va 6 thang(t-test ghép cap véi p<0,01).

Khi so sanh giita cac nhom ghi nhan, khong c6 su khac biét ¢ thoi diém sau
3 thang. O thoi diém sau 6 thang, ndng d6 Hb cua hoc sinhnhém 1 va nhém 3 1a
(125,7g/1 va 124,7¢g/1) cai thién, khac biét cd y nghia so v&i nhom ching (122,4 g/1)
(ANOVA test, p<0,01). Déng thoi, chénh 1éch ham Iugng Hb sau 3 thang va sau 6
thang & hai nhom can thiép déu khac biét c6 ¥ nghia so véi nhom ching. Sau 6
thang can thi¢p, chénh & nhom I (4,7 g/L) va nhém I (4,2 g/L),so véi nhom
chung(1,7 g/L) khéac biét c¢6 ¥ nghia thong ké (ANOVA test, p<0,001).

Khéng c6 su khac biét vé ham luong Hb trung binh ¢ thoi diém Ts va Te khi

so sanh gitra nhém 1 va nhom 3 (p>0,05).
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Nghién ciru tai 6 trudng tiéu hoc ctia huyén Pha Binh, Thai Nguyén chua thé
hién su khéc biét c6 ¥ nghia vé ndng d6 Hb sau 3 thang can thiép (t-test, p>0,05) cb
thé do thoi gian can thiép ngén, tuy nhién giai doan 6 thang su cai thién c6 y nghia
dd 1o rét vé ham lugng hemoglobin trung binh va chénh léch ham luong
hemoglobin. Két qua niy twong duong voi mot sb nghién ciru khac di ching minh
nhu ctiia Lé Thi Hop cho tré em tudi tién hoc dudng. Tac gia ghi nhan st dung sita
Perdia Plus va stta bo c6 hi€u qua tich cuc trong cai thi¢én tinh trang VCDD cua tré.
Sau 4 thang ham luong Hb ting va ty 18 thiéu mau giam [204]. Nghién ctru cta
Mwanril ndm 2000, trén 136 tré 9- 12 tudi bi thiéu mau cho thiy can thiép 5,000 U
v6i tin sudt 3 ngay/tuan trong 12 tuan cai thién duoc ham luong Hb trung binh ctia
tré tang 1én & nhom can thi€p so vdi nhom chimg [208]

Nghién ctru tai huyén Chuong My, tinh Ha Tay (cii) nim 2008 cho két qua
tuong tu v6i nghién ciru khi bd sung 30% nhu cau khuyén nghi vitamin A trong 5
ml dau an, ndng d6 Hb nhom nghién ciru sau 6 thang cao hon c6 ¥ nghia thong ké
so v&i nhém ching, p<0,05[205].

Nghién ctru nim 2008 ciia Tran Thuy Nga, danh gia hiéu qua can thiép trong
truong tiéu hoc sir dung banh qui ting cuong da VCDD, trong d6 ting cudng sit (6
mg), kém (5,6 mg), iod (35 mg), vitamin A (300 pg retinol twong duong 60%
NCDDKN) két hop cac vitamin va khoang chét khac 5 ngay/tuan trong 4 thang ghi
nhan cai thién ndng d6 Hb twong dwong (1,87 g/L)[207].

Nghién ctru phi hop cong bd ctia Nguyén Thanh Ha khi can thiép sprinkles
da VCDD (cung cép 17 vi chét thiét yéu) trong d6 thanh phan vitamin A 1a 1a 707
UI (dap tng 58,2% NCDDKN), sit 1a 11,38mg (dap tmg 87% NCDDKN), acid folic
la 17,76pg (twong duong 11% NCDDKN) va kém 3,46mg (dap tng 86,4%
NCDDKN), cho tré em SDD thép cdi 6 - 36 thang tudi sir dung trong 6 thang. Nong
d6 Hb ting nhicu nhat & nhom sprinkles (8,33g/L) so voi nhém ching (+5,26g/L)
(p<0,01)[179].

Co ché sita tang cieong VCDD cdi thién nong dé Hb:B6 sung vitamin A da
lam tang erythropoietin (EPO) [209]. Sy chuyén héa vitamin A, retinoic acid, da

diéu chinh gen EPO va nguoc lai lam tang cuong san xuat EPO trong éng nghiém
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trong mot md hinh nghién ctru trén dong vat [210]. St dung sira tang cuong VCDD
trong d6 c6 nhitng vi chét thiét yéu nhu vitamin A va sit da 1am ting erythropoietin
(EPO) c6 thé 1am ting hong cau va do d6 ting ndng do hemoglobin [209].

Su cai thién vé ham luong Hb ¢ 2 nhém can thi€p so véi nhom ching da co
¥y nghia théng ké & giai doan 6 thang sau can thiép, dong thoi phan tich hoi tuyén
tinh da bién du doan cac yéu t6 lién quan ciing cho két qua can thiép sir dung sira
twoi ting cuong VCDD va sita tiét tring ting cudng VCDD dbi voi cai thién ham
luong hemoglobin ¢ ddi twong nghién ciru sau khi kiém soat véi cac yéu tb gidi cia
tré, nhém tudi ciia me, hoc van me, hoan canh kinh té ho gia dinh, nghé nghiép me,

tinh trang thiéu vitamin A cta hoc sinh (linear regression, p<0,05).
4.4.3. Hiéu qua d6i v6i tinh trang sit huyét thanh

Sita ting cudng VCDD di cai thién tinh trang sit huyét thanh. So sanh ham
luong feritin huyét thanh trung vi gitta 3 nhom & thoi diém trude can thiép (To)
khong thiy c6 su khac biét co y nghia thong ké (Kruskal —Wallis test, p>0,05).

So sanh ham luong feritin huyét thanh trung vi trong tig nhoém trong qua
trinh NC ghi nhan sau 3 thang va 6 thang, ham luong nay déu tiang c6 y nghia thong
ké & cd 3 nhom (Wilcoxon Test, p<0,01),

Két qua nghién ctru cho thdy tai thoi diém diéu tra sau 3 thang, ham luong
ferritin huyét thanh trung vi & hoc sinh tiéu hoc ¢ 3 nhom khac nhau cé ¥ nghia
thong ké (Kruskal-Wallis test, p<0,05), nhung khong thé hién su cai thién ham
lugng ferritin. Chénh léch ham lugng feritin huyét thanh trung vi cua hoc sinh tai
thoi diém Ts thang & nhoém 1 (19,6pg/L) va nhém 3 (15,2pg/L) khac biét so véi
nhom ching (9,3pug/L), Mann- Whitney U test, p<0,05.

Pong thoi, chénh 1éch ham lwong ferritin ¢ giai doan 6 thang sau can thiép
phan anh s cai thién rd rét, co y nghia ham lwong ferritin huyét thanh trung vi sau
can thi¢p, ANOVA test, p< 0,01.

Lién quan chit ch& t6i ham luong sit huyét thanh 1a ty 18 du trit sit thap. Ty
1& du trix st thép 0 hoc sinh 3 nhom sau 3 thadng va sau 6 thang can thiép cai thién

c6 ¥ nghia théng ké so v6i trude can thiép (Mc Nemar test, p< 0,01). Tuy nhién, su
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chénh 1éch ham luong ferritin trung vi gitta 3 nhom khong du dé cai thién ty 18 tré
c6 dy trit sat thip (SF<30pg/L) c6 y nghia thong ké giita 3 nhom (2 test, p> 0,05)
tai thoi diém sau 3 va 6 thang can thiép (bang 3.18). Diéu nay c6 thé do viéc ting
huy dong sat tir dy trit mic du co ché cua hién twong ndy van con phai dugc xac
minh [209],[211].

4.4.4.Hiéu qua can thiép voi tinh trang thiéu mau

C6 su khac nhau vé xu thé cai thién tinh trang thiéu mau ¢ ba nhom. Ty 18
hoc sinh & 6 truong tiéu hoc Phii Binh thiéu mau & nhém 1 giam tir 22,3% trudc can
thiép tuong tmg xudng 20,5% va 18,5% sau 3 va 6 thang can thiép; nhom 3 giam tir
24.6% trudc can thiép twong ing xudng 22,0% va 19,5% sau 3 va 6 thang can thiép.
Trong khi do, ty 1 nay & nhém ching lai c6 xu thé nguoc lai: ty 1& thiéu mau khong
giam ma tang tu 22,9% trude can thi¢p 1én 23,5% sau 6 thang. Tuy nhién, sy tang
giam ty 18 thiéu mau ¢ 3 nhom giai doan 3 va 6 thang so v6i thoi diém ban dau chua
c6 ¥ nghia théng ké (Mc Nemar test, p> 0,05).

Ly do chua thiy su cai thién c6 y nghia vé ty 1¢ thiéu mau cta dbi tuong
nghién clru co6 thé van do ty 1¢ thiéu mau cua hoc sinh tiéu hoc Pht Binh & muc
trung binh ¢ y nghia sirc khoe cong dong[85].

Két qua nghién ctru chua twong duong v6i nghién ctru ciia Nguyén Thanh
Ha [179]. Téc gia can thiép sprinkles da vi chit (cung cip 17 vi chit thiét yéu) cho
tré em SDD thip cdi 6 - 36 thang tudi str dung trong 6 thang ty 1¢ thiéu mau giam
nhiéu nhat, c6 y nghia (giam 23,2%; p<0,01) & nhom sprinkles so diéu tra ban dau
(két qua nghién ctru khéng mé ta ty 1¢ thiéu mau ban dau), trong khi nhom ching
giam 10,9%, cho thdy xuat phat diém tinh trang thiéu mau ciia dbi tuong nghién ctru
cia Nguyén Thanh Ha rit cao; nhitng can thiép dinh dudng d6i véi dia ban co ty 1é
thiéu VCDD cao thudng hiéu qua rd rét hon, do d6 chua c6 sy twong xtimg vé ty 16

so v&i nghién ctru tai Pht Binh.

Két qua nghién ctru ndy twrong dwong voi nghién ciru trén tré dudi 5 tudi &
Indonesia nam 2011 [122] va & Anh nam 2016 [208] c6 ham luong sat va Hb ting

c6 ¥ nghia nhung khong giam ty 1¢ thiéu mau. Nguyén nhan 1a do khau phan an cua

108



tré bi thiéu sat nén du duoc sir dung sita ting cudng sit lam ting du trir sit nhung
chua du thoi gian can thiép dé cai thién tinh trang thiéu méu, hodc do ché do an co

chat trc ché hap thu sit. Cac nghién ctru thém dé tim hiéu va khang dinh 14 can thiét,
4.4.5. Hiéu qua d6i v6i tinh trang tinh trang kém

Khau phan trung binh cta hoc sinh tiéu hoc Thai Nguyén dap ung khoang
55% nhu cau vé kém hang ngay [199]. Sir dung sita ting cuongVCDD cung cép 1a
4,3 mg kém (tuong tmg 26-46% NCDDKN) cho hoc sinh tiéu hoc ciia 6 truong tai
Phu Binh d cai thién c6 y nghia thong ké vé chénh léch ndng d6 kém huyét thanh
trung binh sau so v&i trugce can thiép.

Tai thoi diém Ty, ham luong k&m huyét thanh ba nhom tuong duong nhau.
Theo thoi gian, ham lugng nay c6 xu hudng tang ¢ hai nhom can thiép (t-test ghép
cap, p<0,05), trong khi & nhém chiing, ham lugng nay khong tang (tham chi con
giam ¢ thoi diém T3). Tuy nhién, sy khac biét trong timg nhom (T3 va Te so v6i To)

chua c6 ¥ nghia thong ké (ANOVA test, p>0,05).

Khi so sanh chénh ham luong gitta cic nhom, thay ddindng do k&m huyét
thanh c6 sy khac biét co y nghia thong ké giira 2 nhom can thiép v6i nhom ching &
thoi diém T (p<0,01) va Ts (p<0,05). Tuong ty, chénh 1éch ham lugng kém huyét
thanh trung binh sau 3 va 6 thang can thi€p gitta nhém 1 (0,28 pmol/L va 0,65
pmol/L) va nhom 3 (0,36 pmol/L va 0,75umol/L) v6i nhém chung (-0,15 pmol/L
va 0,0 pmol/L) ¢6 ¥ nghia thong ké (ANOVA test, p <0,05).

Két qua phu hop v6i nghién ciru cia Nguyén Thanh Ha tién hanh can thiép
trén 450 tré 6-36 thang tudi thudc 6 xi cua huyén Gia Binh, Bic Ninh. Can thiép
ubng 10mg k&m trong vong 25 tudn cho tré udng 2 vién/tudn/lan; nhom sprinkles
3g chta 10 vitamin va 7 khoang chat (bao gdm vitamin A; acid folic; st va kém),
st dung 5 ngay/tuan/gdi x 25 tuan. Két qua cho thiy nong d6 kém ting ¢ nhom

sprinkles va nhém kém cao hon c6 hon y nghia (p<0,05) so v&i nhém chimg [179].

Két qua ciing twong dwong véi nghién ctru trén hoc sinh tiéu hoc huyén

Nghia Dan, Ngh¢ An, dugc str dung sita troi tang cuongVCDD véi ham lugng kém
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13 2,16 mg/ngay. Sau 5 thang can thiép, ham luong k&m huyét thanh nhém can thiép
trude va sau 5 thang so véi nhom chimg khong c6 ¢ v nghia thong ké. Tuy nhién,
chénh léch k&m huyét thanh trudc va sau can thiép (0,78 pmol/L) & nhém can thiép
so v6i nhoém ching (-0,05 pmol/L) khac biét c¢6 ¥ nghia thong ké (p<0,05) [167].

Két qua nghién ctru cua ching t6i ciing twong dwong voi nghién ctru thir
nghiém ctia Ohiokpehai tién hanh trén 156 tré hoc duong tir 6 dén 9 tudi tai Kenya.
Sau 3 thang can thiép ham luong k&m huyét thanh trung binh da cai thién tir 8.4
um/I trudc can thiép 1én dén 10,2 um/1 sau can thiép & nhom sir dung thuc pham bd
sung (p = 0,012) [129]. Mot nghién ctru can thiép tién hanh tai mién Nam, Thai Lan
cling thu duoc két qua tuong duong. TAt ca ¢6 92 hoc sinh tiéu hoc dugc an gao bd
sung vi chat cung cdp (10 mg sit, 9 mg kém, 890 pg vitamin A trong 1 ngay cho
mdi hoc sinh) trong bira trua trong vong 5 thang. Sau khi can thiép, ndng d Zn ting
1én ¢ cd nhom can thiép (11,1 = 1,3 umol / L) va nhém ching (10,6 £ 1,4 umol / L).
Nong d6 Zn tang 1én nhiéu hon trong nhém can thiép (p <0,05) [211].

Sita tang cuong VCDD di cai thién ndng d6 kém huyét thanh, do vay da cai
thién ty 1é thiéu k&m. Ty 1¢ hoc sinh tiéu hoc Thai Nguyén thiéu k&m & nhom 3 giam
mot cach cé ¥ nghia tir 64,2% trudce can thiép xuéng 55,9% va 51,3% sau 3 va 6
thang can thiép, khac biét c6 y nghia so v&i giai doan ban dau (p<0,05). Nhom chiing
khong gidm ma con tang tur 56,4% lén 59,1% va 56,2% sau 3 va 6 thang can thiép.
Sur cai thién ty 1¢ thiéu kém tuy chua cé y nghia thdng ké & giai doan 3 va 6 thang
& nhom can thiép so v6i nhém ching, nhung két qua nghién ciru ciing cho thay xu

hudng cai thién tinh trang thiéu kém.

Két qua nay twong duong v&i nghién ctru trén tré tai huyén Gia Binh, can
thiép kém 10 mg va sprinkles cho thay sau 5 thang ty 1¢ thiéu k&m giam 30,0% &
nhom sprinker va nhom kém (-33,8%) c6 y nghia so voi nhém ching (-13,9%).
Tuong duwong véi nghién ciru ciia Pinkaew S tién hanh trén hoc sinh tiéu hoc cho
an gao tang cudng VCDD trong d6 cung cp (10 mg sat, 9 mg kém, 890 pg vitamin
A trong 1 ngay /hoc sinh) trong bita trwa. Sau 5 thang can thiép, ty 1& thiéu kém

giam c6 y nghia so véi ban dau nhung chua thay su khac bi¢t so véi nhom can thiép
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¢ giai doan sau can thi¢p so voi nhom ching. Miac du thoi gian nghién ctru cua
Pinkaew tién hanh dai hon, ham luong k&m b sung cao hon; nghién ctru ciing nhan
thiy rang, can tim hiéu 1y do can thiép 72-77% NCKN kém/ngay nhung ty 1é thiéu
kém giam khong dang ké, va van ¢ muc cao ¢6 YNSKCD. Trong nghién ciru ciia
ching toi, ty 16 thiéu kém giam chua 5 rét, phai ching trong ché d6 n hang ngay
ctia tré Phti Binh, c6 ton tai nhitng thyc phadm han ché hip thu k&m, can c¢6 nhiing

nghién ctru sau hon vé van dé nay.
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KET LUAN

1. Pi xay dung dwoc cong thire ting cwdng vi chit dinh dudng vao sira sir dung

cho hoc sinh tiéu hoc 7-10 tudi

Can ct khuyén nghi cia WHO, UNICEF, nhém Tu van Qudc té vé bot bd
sung da VCDD va cac tai liéu cong bd cua USDA, FDA vé ting cudng VCDD vao
sita, nhu cau dinh dudng khuyén nghi cho ngudi Viét Nam, thanh phan va ham
luong 21 loai vitamin va khoang chit khac nhau xay dung thanh cong thuc ting
cuong da vi chat dinh dudng vao thuc pham thong dung cho tré em (ap dung danh
gia véi stra) da dugce nghién ctru dap rng mirc dy phong tinh trang can kiét du trir
vi chét dinh dudng va an toan. Sita ting cudong da vi chét dinh dudng c6 cam quan
thi hiéu tbt vé tat ca céc dac diém mau sic, mui, vi, cdm giac ngon, 99,5% tré déu

thich sita ting cudng da vi chat dinh dudng.

2. Hiéu qua sir dung sira twoi ting cwong vi chat dinh dudng va sira tiét trung

ting cwong vi chit dinh duéng ddi véi cac chi s6 nhan tric

Trude khi tién hanh can thiép, tinh trang dinh dudng ctia hoc sinh 6 truong
tiéu hoc huyén Phu Binh: Ty 1€ SDD thé nhe can cao nhét: 24,3% (muc nang la
3,5%); ty 1& suy dinh dudng thé thap coi 1a 17,5% (mirc ning 1a 1,8%) va ty 1 suy
dinh dudng thé gay com ciing kha cao 8,1%; Khong co su khac biét c6 y nghia vé
ty 1¢ suy dinh dudng céc thé giira tré trai va tré gai. Khau phan cua tré khong dap
g nhu cau nang lwong va nhu cau VCDD so véi NCDDKN.

Sita ting cudng vi chat dinh dudng di cai thién tinh trang dinh dudng cta tré
vé can nang, chiéu cao va chi sé BML

- Sau 3 thang can thiép, cac chi s6 nhan tric cia nhom sir dung sita twoi ting
cuong vi chat dinh dudng véi cin ning ting 0,75kg, chiéu cao ting 1,57cm, chi sb
BMI ting 0,1kg/m? va nhom sir dung sira tiét trung ting cudng vi chat dinh dudng
tang twong tmg 0,78kg; 1,68cm, va 0,1 kg/m?; cao hon nhém chirng (p<0,001). Chi
sb Z-Score can nefmg/tuéi, chiéu cao/tudi va BMI/tudi cta hai nhom can thiép cai
thién c6 y nghia so v6i nhom chimg (p<0,001).Ty 18 suy dinh dudng thé thip coi

giam tir 14,5% xudng con 12,9% & nhom sir dung sira tuoi ting cudng vi chat dinh
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dudng va 16,9% xudng 14,2% & nhom sir dung sita tiét tring ting cuong vi chét
dinh dudng (p<0,05) c6 y nghia so voi trude can thiép.

- Sau 6 thang, cac chi sb nhan tric cia nhom sir dung sira tuoi ting cudng vi
chat dinh dudng véi can ning ting 1,81kg, chiéu cao ting 3,29cm, chi sé BMI ting
0,34kg/m? va nhom st dung sita tiét tring ting cudng vi chat dinh dudng ting twong
g 1,76kg; 3,38cm, va 0,3kg/m? ¢6 ¥ nghia so v6i nhém chimg (p<0,001). Chi sd
Z-Score can ne_ing/tuéi, chiéu cao/tudi va BMI/tudi cua hai nhom can thiép cai thién
c¢6 ¥ nghia so voi nhom chimg (p<0,001).Ty 1¢ suy dinh dudng thé thap coi giam tir
14,5% xubng con 12,9% & nhom sir dung sita tuoi ting cudng vi chat dinh dudng
va giam tir 16,9% xudng 14,2% & nhom sir dung sira tiét tring ting cuong vi chét

dinh dudng(p<0,05) c6 y nghia so véi trude can thiép.
3. Hiéu qua can thiép ddi véi tinh trang vi chit dinh duéng

Sita ting cudng vi chat dinh dudng di cai thién ham luong vitamin A,
haemoglobin, sat va kém huyét thanh:

- Sau 3 thang: Ham luong vitamin A huyét thanh va chénh léch ham luong
vitamin A huyét thanh so v&i ban du cua hai nhom can thiép dugc cai thién c6 y
nghia so v6i nhom ching (p<0,05); Ty 1¢ thiéu vitamin A tién 1dm sang va nguy co
thiéu vitamin A tién 1am sang cta 2 nhom giam c6 y nghia (p<0,01) so v6i nhom
ching (nhom st dung sita tuoi tang cuong VCDD gidm 21,2%; nhém st dung sira
ti¢t trung tdng cuong VCDD giam 19,8% va nhom ching gidam 9,6%).Ham lugng
Hb 2 nhém can thiép cai thién co y nghia so véi giai doan ban dau (p<0,01).Chénh
1éch néng d6 kém huyét thanh trung binh sau 3 thang so véi trudc can thiép ¢ nhém
st dung stra tuoi tang cuong VCDD (0,28 umol/L) va nhém str dung sira ti¢t trung
tang cuong VCDD (0,36 umol/L) cai thién c6 y nghia so voi nhém ching (p<0,01).

- Sau 6 thang: Ham luong vitamin A huyét thanh ¢ hai nhom can thiép cai
thién c6 y nghia so véi nhom chimg (p<0,05); Ty 1¢ thiéu vitamin A tién 1am sang
va nguy co thiéu vitamin A tién 1dm sang ctia 2 nhom giam c6 y nghia (p<0,01) so
v6i nhom chirng (nhom su dung stra tuoi tdng cuong VCDD giam 24,7%, nhom sur

dung sita tiét tring giam 18,2% va nhom ching giam 12,3%).Ham luong Hb huyét
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thanh hai nhom can thiép cai thién c6 y nghia so véi giai doan ban dau (p<0,01);
ham lugng Hb sau 6 thang va chénh 1énh Hb sau 6 thang so voi trude can thi¢p cai
thién c6 ¥ nghia so v6i nhom ching (p<0,01). Chénh léch nong d6 ferritin huyét
thanh trung vi sau 6 thang so vdi trude can thi€p & nhém st dung sita tuoi tang
cuong vi chat dinh dudng (19,6 pg/L) va nhoém sir dung sira tiét tring ting cudng
vi chat dinh dudng (152 pg/L) cai thién c6 ¥ nghia so v6i nhém chimg
(p<0,01).Chénh léch nong d6 kém huyét thanh trung binh sau 6 thang so vdi trudc
can thi€p ¢ nhém st dung stra tuoi tang cuong VCDD (0,65 pmol/L) va nhém st
dung sfra ti€t trung tdng cuong VCDD (0,75 pmol/L) cai thi¢n c6 y nghia so voi
nhom chung (p<0,01).
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KHUYEN NGHI

1. Thanh phan va ham luong vi chat dinh dudng ting cudng VCDD vao thuc phdm
(4p dung danh gia véi sira) c6 thi hiéu cam quan tét, c6 hiéu qua cai thién chi sd
nhén tric, vi chit dinh dudng va an toan véi hoc sinh tiéu hoc, do vay nén ap
dung rong rai trong ca nudc.

2. Béi v6i hoc sinh tiéu hoc dung sita ting cudng da vi chat dinh dudng voi lidu
dung 2 hop 180 ml/ngay (7 ngay/ 1 tudn) trong thoi gian it nhat 13 6 thang va can
trién khai lau dai dé giup cai thién tinh trang dinh dudng va thiéu vi chét dinh
dudng cua hoc sinh Itra tudi hoc duong, dic biét nhirg ving co ty 1& tré nguy co
suy dinh dudng cao dé cai thién tinh trang thiéu VCDD & tré em trong thoi gian
toi.

3. Thanh phan va ham luong vi chit dinh dudng xdy dung thanh cong thirc ting
cudng da vi chat dinh dudng c6 thé duoc ap dung cho nhiéu loai san pham thyc

phém thong dung cho tré¢ em, nén dugc phé bién va ap dung rong rai.
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