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o _ DAT VAN DE
1. Tinh cap thiét cia dé tai.

Thiéu mau, thiéu vitamin A (Vit.A) thudng xay ra & phu nit c6 thai
(PNCT). Bénh giy anh huong dén sy phat trién cia thai nhi va tac
dong khong t6t dén qua trinh tang trudng cia tré sau nay. Dinh dudng
kém & phu nit trudc va trong khi c6 thai 1a nguyén nhan co ban gay
nén tinh trang thiéu mau thiéu sat, thiéu Vit.A.

Thuc pham 1a ngudn cung cip cac chat dinh dudng can thiét cho
con ngudi. Cac chit dinh dudng trong thuc phim dong vai trd quan
trong cho PNCT tuy nhién céc nghién ctru vé thir nghiém bo sung
thuc phém tu nhién dé cai thién tinh trang vi chét dinh dudng cho
PNCT con it. Hon nita cac nghién ctru danh gia tinh trang sat, Vit.A
méi chi yéu dya vao cac chi s6 hemoglobin (Hb), ferritin va Vit.A
huyét thanh. Do vay mdt nghién ctru duoc thiét ké khoa hoc, st dung
thém céc chi s6 hoa sinh: Transferrin-receptor (sTfR), body iron (BI),
hepcidin va retinol binding protein (RBP) dé danh gia can thiép bd
sung thuc pham giau dinh dudng sén c6 tai dia phuong cho phu nir tir
trude va trong khi ¢6 thai, nhim cai thién tinh trang dinh dudng sét
va Vit.A ¢ phy nit ¢6 thai 1a thuc sy can thiét.

2. Mluc tiéu ciia dé tai.

1. Xdc dinh tinh trang osd't, vitamin A ¢ phu nit trudc khi co thai

lan dau tai huyén Cam {(hé Phu Tho. i ) )

2. Danh gia hiéu qua b6 sung thwc pham den tinh trang sat,

vitamin A ¢ yhém phu nit dwoc bé sung thuc pham tir trudc
khi co thai den khi thai ﬁwg’c 32 tuan. ] ) )

3. Danh gia hiéu qua bo sung thuc pham dén tinh trang sat,

vitamin A o yhdm p{w nit ¢o thai dwoc bg” sung thyc pham tur
] khi thai ¢ tudn 16 dén khz; thai du’qc 32 tudn.

3.Y nghia khoa hoc va thyec tién cia dé tai. o
~ Nghién ciru da cung cép b s6 liéu khoa hoc cu thé vé tinh trang
sat, Vit.A va thi€u mau cua phu nir tién thai ky 6 mot vang nong thon
dién hinh mién bac Viét Nam. Day la nghién ctru dau tién ¢ Viét Nam
str dung chi s sét co thé (Body Iron) va Hepcidin trong danh gid tinh
trang sat cling nhu danh gid hi¢u qua hap thu sat trong nghién ciru

can thiép bd sung thye phim ty nhién giau vi chat dinh dudng.

Can thi¢p dua vao thyc phém 12 loai can thiép bén viing nhung
cho tdi nay c6 it nghién ciru thyc hién. Day 1a nghién ciru dau tién &
Viét Nam st dung thyc phém tu nhién giau vi chét sin co tai dia
phuong bd sung cho phu nit tir trude va trong khi ¢6 thai nham cai
thién tinh trang dinh dudng sit va vitamin A. Nghién ctru da cung
cap bang chimg khoa hoc dé khing dinh vai trd cta viéc bd sung thyc
phém tu nhién, giau vi chét, sin co tai dia phuong cho phu nit trude
va trong khi ¢ thai 1a can thiép bén viing, gitp cai thién tinh trang
sit va Vit.A, c6 thé umg dung tai gia dinh va cong dong, c6 ¥ nghia
khoa hoc nhén vén sau sic.

4. CAu tric lugn an.

- Luan 4n duoc trinh bay trong 157 trang (khong ké tai liéu tham khao va
phén phu Iyc). Luan an duoc chia lam 7 phan: Mé dau: 3 trang; Chuong
1: Téng quan tai liéu 40 trang; Chuong 2: Pdi twong va phuong phép
nghién ctru 29 trang; Chuong 3: Két qua nghién ctru 48 trang; Chuong
4: Ban luan 34 trang; Két luan: 2 trang; Khuyén nghi: 1 trang.

- Luan an gdm 44 bang, 27 hinh v&, so dd, biéu d6 va 163 tai liéu
tham khao, trong do co 32 tai liéu tiéng Viét va 131 tai liéu tiéng
Anh. Phan phy luc gdm: Két qua so sanh thanh phin céc chét dinh
dudng trong khiu ph?m cua phu nit nghién ctru ¢ giai doan thai 16
tudn va khi thai 32 tudn; Cac biéu mau diéu tra danh gia, thu thap
méu; Cac biéu miu kiém tra gidm sat viéc thu thdp miu ciing nhu
viéc giam sat thuc hién ché bién va bd sung thuc phdm cho dbi twong
nghién ciru; Danh sach phu nit tham gia nghién ciru; Danh sach dbi
tuong tham gia nghién ciru.

Chuwong 1: TONG QUAN

1. Thye trang va hiu qua cia thiéu mau thiéu sit, thiéu vitamin
A & phu nir co thai

Thiéu méau dinh dudng 13 van d& toan cau, phd bién & moi quéc gia,
anh hudng sau sic dén PNCT. Theo bio cao cia WHO niam 2000, co
khoang 52% PNCT bj thiéu mau, trén 90% trong sd niy & cic nudc
dang phat trién. Tinh dén ndm 2011 ty 1¢ nay 1a 38% trong d6 trén
50% thiéu mau & PNCT la do thiu sat. Cung véi ty 1& thiéu mau cao



ty 18 thiéu Vit.A con kha phd bién.Theo bao cao ciia UNICEF (2015),
hang nam trén thé gidi c6 7,2 triéu ba me co thai bi thiéu Vit.A, 136
triéu ba me ¢co nc‘“)ng do6 Vit.A mau thép va 6,2 triéu phu ntt c6 thai co
nguy co mic bénh khé giac mac.

O Viét Nam, két qua diéu tra trén toan qudc nam 2014 cho théy,
ty 1 thiéu mau & PNCT 1a 32,8%, trong d6 thiéu mau do thiéu sat
chiém 54,3%. Ty 18 thiéu mau rat khac nhau & cc ving mién. Ngoai
thanh Ha Noi ty 18 thiéu mau ciia PNCT 1a 36,3%; & Hung Yén ty 1&
nay la 25,1%; trong khi & Pik Lik ty 16 PNCT bi thiéu mau la
50,1%. Tai thanh phdé HO Chi Minh, ty 1& thiéu mau & PNCT la
17,5%;, thiéu sét 1a 42,7% va thiéu mau thiéu sit & PNCT 1a 9,9%.

Chuong trinh phong chéng thiéu Vit.A & Viét Nam dé duoc trién
khai tir nam 1988. Sau 10 nidm trién khai, ty 1¢ thiéu Vit.A 1am sang
da duoc ddy Iui va giit & muc thap hon YNSKCPD tuy nhién thiéu
Vit.A thé tién 1am sang (Vit.A-TLS) van con rat phd bién ¢ nhiéu
ving. Nam 1998, thiéu Vit.A trong sita me & phu nit cho con b 1a
56,3%, trong d6 ¢ nhitng tinh co ty 1& thiéu Vit.A trong sita rit cao
nhu Ha Tay 1a 72%. Két qua diéu tra trén toan qudc nim 2015 cho
théy, ty & thiéu Vit.A trong sita me 1a 34,8% & mirc rat cao trong do
thanh thi 1a 26,1%; néng thon (37,6%) va mién nui (37,9%).

Hau qua thiéu méu thiéu sdt va thiéu vitamin A: Thiéu mau c6 anh
hudng khong t6t dén sy phét trién nhan thic, van dong, gdy mét moi
va giam ning sudt lao dong. Thiéu mau thiéu sit & PNCT anh huéng
dén sy phat trién cua thai nhi va tac dong khong t6t dén qua trinh
ting truong cia tré sau nay. Tai Viét Nam nghién ctru cho théy,
PNCT bj thiéu mau c¢6 nguy co sdy thai cao gip 2,25 lan va nguy co
sinh non gip 2,61 1an so v&i phu nit binh thudng. Cac nghién ciru cho
thdy thiéu Vit. A l1am ting tinh trang thiéu méau, dic biét ¢ nhiing
ving c6 khau phan ca Vit.A va sat déu thap. Nghién ctru tai Ai cap
(2013) cho thdy tinh trang thiéu Vit.A ciia phy nir trong thoi gian c¢6
thai ¢6 lién quan téi tinh trang thiéu mau ciia me va tré sau khi sinh.
2. Can thiép bd sung thuc ph?im cho phu nir cé thai.

Theo khuyén cao cia WHO, da dang hoa bira an dugc xem la mot
trong nhiing chién luoc dai han, bén virng nhdm cai thién tinh trang
thiéu hut cac vi chat dinh dudng. Mic di bo sung thuc phdm 1a bén
viing, tdn dung duogc nguén thuc phém giau dinh dudng san co, gia
thanh khong cao nhung chua c6 nhidu nghién ciru duoc trién khai do

rat phirc tap va tén kém. Céc nghién ctru hdi ciru trén phu nir 14 nan
nhan clia nan déi nam 1944 - 1945 tai Ha Lan va phy nit tham gia
Chuong trinh WIC tai My nhitng nim 80 cho thiy: dn udng kém
trong thoi gian dai & phu nif c6 thai gay anh huong khong tot dén két
qué thai nghén, gy giam nhan thirc va ting nguy co méc bénh & con
khi truong thanh.
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Hinh 1.1. Khung ly th)uyé)‘ cdc giai doan va can thi¢p dinh
dwong tiém nang dé cdi thién két qua thai nghén
(CNSS: can nang so sinh; TTDD: tinh trang dinh dudng; VCDD: vi chét dinh dudng)

Hinh 1.1 13 khung 1y thuyét thé hién cac yéu t6 cia me c¢6 anh
huong dén két qua thai nghén ciing nhu cac loai can thiép dinh dudng
va giai doan can thiép tiém ning c6 thé cai thién két qua thai nghén.
Tu nhitng béng ching khoa hoc da dugc cong bd, nghién ctu lya
chon can thiép bd sung thuc phim ty nhién, gidu dinh dudng kéo dai
tir trude khi ¢6 thai cho dén khi sinh cho phu nit méi két hon va chua
¢6 thai nham cai thién tinh trang vi chét st va Vit.A caa PNCT.

Chuong 2: POI TUQONG VA PHUONG PHAP NGHIEN CUU




2.1. Dia diém va dbi twong nghién ctru 7

Dia diém nghién curu: 29 xa thude huyénqCﬁm Kh}%, tinh Pha Tho.
Doi twong nghién cuu: phu nit 18-30 tudi madi két hon, chua co thai,
du dinh ¢ thai ngay. ) ] )

* Tiéu chuan lya chon doi tuwong: Phyu nit 18-30 tuoi, moi két hon,
chua c6 thai, du dinh c6 thai sém va tinh nguyén tham gia.

* Tiéu chuan logi trir doi tuwong: Phu nit hi€n dang c6 thai hodc da sinh
con, mic bénh than, tim mach, dai thao duong, st rét, lao, HIV. Phu nir
hat thude, hién khong séng cung ch(‘Sng, hoac c6 du dinh di lam xa.

2.2. Thoi gian nghién ciu: Trién khai thu thap mau tai thyuc dia, tir
thang 9/2011 dén thang 2/2015.

2.3. Phwong phap nghién ciru.

2.3.1. Thiét ké nghién cibu: Nghién ciru gdm 2 phén.

* Phan 1: Nghién ciru m6 ta co phan tich.

* Phan 2: Nghién ciru can thiép c6 ddi chung trén cong dong. D6i
tuong duoc chia ngau nhién vao 3 nhom.

- Nhém 1 (CT1): Phu nit duge bd sung thuc pham tir khi ding ky
tham gia nghién ctru cho dén khi sinh con.

- Nhém 2 (CT2): Phu nir duoc bd sung thuc pham tir khi c6 thai 16
tun cho dén khi sinh con.

- Nhém 3 (chimg): Phu nit khong dugc b sung thuc pham.

2.3.2. C& mdu va cdch chon miu

* Nghién ciru mé ta danh gid tinh trang sdt, Vit.A cia phu nit truwdc
khi co thai.

n=7? o [p(1  p)]
(13) 22
Trong d6: p 1a ty 1& thiéu mau hodc ty 1& Vit.A thip cia phu nit tudi
sinh d¢ tai cong déng dua vao nghién ctru trudce. A 1a khoang sai 1éch
mong mudn giita ty 18 thu duge tir mau (p) va ty 1é cia quan thé, woc
tinh A=0.045.Véi d6 tin cay 95% ta c¢6 Z ((1-0/2))=1,96 v6i 0=0,05.

Ty 18 bo cude du kién 7%, muc tiéu nay can 416 dbi tugng. Nghién
ctru da thu thap dugc 411 phu nit nghién ctru.
* C& mau cho nghién civu can thiép

C2(Ze+Z)A+ (0 Dp)
- n [y up)/o]?




Trong d6: o va P 12 xac suat méac phai sai 1am loai 1 va 2; n” 12 s6 thoi
diém danh gi4; p 1a hé sb tuong quan gia dinh; (u-p) 1a ky vong sy
khac bi¢t trung binh giita 2 nhom; o 1a phuong sai gia dinh chung
giira 2 nhom. Véi d6 tin cay 95%, luc mau 0,80; ti 1& bo cude du kién
20%, muc tiéu nay can 207 d6i twong (69 ddi twong/nhém).

* C& mau danh gid sw thay doi nong dg hepcidin giita nhém CTI voi
nhém chirng. Theo cong thirc tinh ¢& mau can thiép, danh gid ndy
can 54 doi twong (27 doi twong/nhém). Thye té da lam 60 doi tiong.
* Cdch chon mdu nghién ciru.

- Phu nit sau khi kham sang loc dap tmg du yéu ciu, ty nguyén ky
thoa thuan tham gia va trd thanh dbi twong cua nghién ciru.

- Chia phu nit ngau nhién vao cac nhom nghién ciru, 1y cho dén khi
du sé dbi twgng can co dé tham gia vao nghién ctu.

2.3.3. Té chikc nghién civu can thigp

* Thyee phdam bé sung cho phu nit thudc nhém can thiép: St dung thit
lon nac, thit Ign ba chi, gan lon, tiét lon, tom déng, trimg vit 16n va rau
¢6 14 mau xanh thdm theo mua (rau muéng, rau cai, cai cuc, rau gién,
mong toi) dé xdy dung 10 thuc don quay vong sir dung trong sudt thoi
gian nghién ctru.

Bdng 2.1: Thanh phan dinh dwéng ciia khau phan bé sung

Chit dinh dudng Ham lwgng
Nang lugng (keal) 193
Sét (mg) 15,5
K&m (mg) 5,2
Vitamin A (ug RAE") 1.541
Vitamin By, (png) 7,6
Folate (ng) 407

* Ché bién thuc phcfm bé sung: co 3 diém néu tai thuong, trung va ha
huyén. Thuc pham tuoi séng duge ché bién hang ngay, gidng nhau &

ca ba bép ndu, theo diing thyc don va trong lugng da dugc xay dung

theo 10 thuc don.

Phu nir 18-30 tudi,
mii diing ky két hin
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Hinh 2.1. So dé nghién civu

(cdn do nhan tric: cdn do NT; héi ghi khéu phan: héi ghi KP)




* Pia diém an: M&i xa ¢6 mot diém an tap trung, Khong an tai nha
dbi twong. Mdi xd c6 1 ngudi t6 chuc dn. Nguoi to chire dn td chirc
cho cac dbi tugng an, can va ghi lai lugng thuc phdm thuc €& dugc
d6i twong tiéu thy.

* Thoi gian an thuc pham bo sung: tu 9h00 dén 9h30° sang, 5
ngay/tuan, trir cac ngay cudi tuan va 1& tét. Trung binh cac dbi twong
thugc nhéom CT1 an kéo dai trong vong 11,5 thang, nhém CT2 &n
trong khodng 5,5 thang.

* Loai doi tiegng: Doi twong khong dén in trong vong 10 ngay lién
tiép hodc thoi gian n kéo dai qua 1 nam ma van chua c6 thai bi loai
khoi nghién cru.

* T6 chirc, quan Iy va giam sat nghién ciru. Truong tram y té 1 nguoi
chiu trach nhi€ém chinh, quan 1y doi tuong tham gia tai xa. Trong thoi
gian trién khai, nghién ciru ludn duy tri €0 dinh s0 can b thu thap sO
liéu. Céc can bo tai thue dia dugc tap huén, kiém tra trude khi tham gia
va thuong xuyén duoc kiém tra lai trong qua trinh trién khai.

2.34. Phwo’ng phap thu thdp so liéu

* Phong van, Cdn do nhdn tric; Hoi ghl khau phan 24 gic qua trong
2 ngay khong lién tiép. Xét nghiém mau: 1ay mau tinh mach.

* Céc chi so xét nghiém va phuong phap thuc hién

Chi so Ferritin | sTfR BI

Cic dang thiéu sit (ng/L) | (mg/L) | (mg/kg)

Chi s Phwong phap Noi tién hanh
Ferritin Mién dich do d6 duc Bénh vién Bach Mai
sTfR Mién dich do d6 duc Bénh vién Bach Mai
Hepcidin ELISA Vién Dinh dudng
. Vién nghién ctru, bénh vién
Sat ICP-MS .nhigOakland, Hoa ky
Hb Cyanmethemoglobin Tai thuc dia
Vit. A LC-MS Bevital, Na Uy
Retinol Biding Protein ELISA Vién Dinh Dudng
C-reactive protein Mién dich do d6 duc Bénh vién Bach Mai
a-1-acid-glycoprotein ELISA Vién Dinh Dudng

2.3.5. Tiéu chuén danh gia.

* Ddnh gid finh trang sit va thiéu mdu
- Péanh gié tinh trang thiéu sat khi d6i tugng nghién ctru khong bi nhidm
tring, voi cac tiéu chuan nhu trong bang sau:

Thiéu sét dy trit <20 | >44 -
Thiéu sét tao hf‘)ng ciu <12 > 8,5 -
Thiéu sét trong mé co thé (BI <Omg/kg) - - <0
—[log(TfR/ferrtin)—2,8 229
BI (mg/kg) =
0,1207

- Thiéu mau khi Hb <12 (g/dL) & phu nir khéng c6 thai va Hb <11
(g/dL) ¢ phu nit c6 thai.

- Thiéu mau thiéu sit khi phy nit dong thoi c6 thiéu méau va thiu sit.
* Danh gid tinh trang Vit. A

- Vit.A thap khi ndng d¢ Vit.A trong huyét thanh < 1,05 (umol/L).

- Thiéu Vit.A khi ndng do Vit.A huyét thanh < 0,7 (umol/L) hodc
ndng d6 RBP < 0,7 (umol/L).

* Nhiém trimg: khi CRP > 5.0 (mg/L) hoic AGP > 1,0 (g/L).

2.3.7. Phdn tich va xir Iy sé liéu. St dung phan mém STATA 14.2
MP dé phan tich. Céc test théng ké duoc lya chon phu hop dé dam
bao d06 chinh xac.

2.3.8. Dao dirc nghién ciru. Nghién ciu da duogc thong qua boi Hoi
ddng Pao dirc cia Vién Nghién ciru strc khoe tré em Oakland, My va
Hoi déng Pao dtrc cua Vién Dinh dudng Viét Nam.

Chuong 3: KET QUA NGHIEN CUU

3.1. Tinh trang dinh dudng sit va vitamin A ciia phu nir tréc khi c6
thai tai huyén Cim Khé tinh Phi Tho
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Hinh 3.1. Ty I¢ (%) thiéu sdt, thiéu vitamin A, thiéu méu va thiéu méu
thiéu sdt cia phy nit trude thai ky

Nhdn xét: O 411 phu nit tudi tir 18-30 mai dang ky két hon va chua
¢6 thai tai huyén Cam Khé tinh Phu Tho cho thay, ty 1¢ thiéu sit du
tri 1a 37,9%,; ty 1¢ thiéu Vit.A 1a 10,2%; ty 1€ thiéu méau & 1a 20,7%
va ty 18 thiéu mau thiéu sat 1 9,2%.
3.2. Hiéu qua can thiép thwe phim Ién tinh trang sit va vitamin
A & nhém phu nir dwoc bd sung thwe phiam tir truéc khi cé thai
t6i thoi diém thai 32 tuin

Bdng 3.1. Hiéu qud bo sung thwec pham 1én nong dg cdc chi sé danh

gia tinh tran sdt & phu nit dwoc can thiép tw trudce khi co thai

Nhdn xét: Tai thoi diém ban dau, khong c6 sy khac biét c6 YNTK vé
nong do cac chi sb danh gia tinh trang sit gitta nhém CT1 va nhom
ching. Sau can thi¢p khi thai 16 tuén, trung vi nc‘“)ng do ferritin va
ndng d6 BI & nhém CT1 lan luot 1a: 50,25 pg/L va 9,1 mg/kg, thip
hon c6YNTK so véi nhom chimg tuong Gng: 69,9 pug/L va 10,7
mg/kg. Tuy nhlen & thoi diém thai 32 tuén, trung vi nong do ferritin
(16,4 ug/L) va ndng d6 BI (8,8 pg/L) ciia nhom CT1 cao hon co
YNTK so véi nhom ching tuong tng: 8,8 ug/L va 0,7 mg/kg.

Két qua phan tich ty 1¢ % phu nir tw uong bd sung vién sat
trong thai ky giita nhém CT1 v6i nhém chirng cho thay Trude
khi ¢6 thai, khong thdy sy khac biét c6 YNTK vé ty 1& % phu nir
ubng vién sat-folic ¢ nhom CT1 (O%) s0 v6i nhom chimg (2,9%). Tai
thoi diém thai 16 tuan, ty 1& udng vién sat-folic & nhom CT1 12 23,0%
thap hon ¢6 YNTK so v6i nhém ching (44,3%). Téi thoi diém thai
32 tuan, khong thdy sy khac biét vé ty 1& % phu nir uéng vién sit-
folic gitta nhom CT1 (34,4%) so voi nhom chung (50,8%) véi
p>0,05.

Bdng 3.2. Hiéu qua bé sung thie pham dén tinh trang sdt giika cac

thoi diém nghién ciru ciia phu nit dwoc can thiép sém

Nhom CT1 Nhoém chirng
n | Median (p25; p75)| n | Median (p25; p75)
To | 69 | 452(24,4;884) | 69 | 51,1 (32,1;83,0)
Ferritin | Tis | 61 | 50,25 (30,2;90,9)° | 61 | 69,9 (49,3; 119,4)°
(ng/L) | Ts» | 61 | 16,4 (5,5;232)" | 61 | 8,8(0,1;182)
To | 69 3,8 (3,0; 4,6) 69 3,6 (3,0;4,7)
STIR | Tis | 61 2,85(22;3,5) | 61 2,6 (2,2;3,2)
(mg/L) | Ts | 61 42 (3,4;54) 61 4,4 (3,7; 6,0)
To | 69 | 745(54;10,1) | 69 | 8,0(62;102)
BI Tis | 61 | 9,1(6,8;12,0° | 61 | 10,7 (7,5; 12,3)
(mg/kg) | T, | 61 | 3,0(-1,2;4,9) | 61 | 0,7(-13,7;3,6)°
To | 69 | 151(12,3;19,0) | 69 | 15,7 (13,4;21,3)
Sit | Tis | 61 | 20,1(16,8;22,9) | 61 | 19,6 (16,8;22.4)
(umol/L) | T3, | 61 | 14,5(11,7;20,7) | 61 | 14,8 (11,2;19,0)

S0 ligu dueoc trinh bay dudi dang median (p25; p75).
St dung Wilcoxon rank sum-test dé so sanh gid tri trung vi gitta hai nhém, véi * p < 0,05.

Nhém CT1 Nhém chirng
Chi s6 héa sinh n=61 n=61
n | Median (p25; p75) n Median (p25; p75)
Ferritin | Tis—To | 61 8,1 (-6,4; 27,0) 61 12,4 (-13,7; 45,4)
(ng/L) | T5, - Ty | 61 | -33,1(-73,8;-16,6) | 61 | -60,6 (-98,0; -39,2)"*
T—To | 61 | -25,7(-78,4;-9,6)"" | 61 | -49,1(-73,1; -28,9)""
sTIR | Tis—To | 61 -1,1 (-2,0; -0,5)" 61 -0,7 (-1,2; -0,4)"
(mg/L) | Ty, Ty | 61 1,3 (0,8; 2,0) 61 1,5 (1,0; 2,1)
T—To | 61 0.4 (-0,6; 1,00 | 61 0,7 (0,4; 1,1
BI Tis—To | 61 1,89 (0,55;3,73) | 61 2,02 (-0,20; 3,08)
(mg/Kg) | Ty, —Ti6 | 61 | -6,81 (-13,3; -3,97)"" | 61 | -9,33 (-24,66; -6,34)""
T—To | 61 | -4,3(-11,3;-1,9™ | 61 | -7,9(-21,2;-5,5)""
St Tis—To | 61 5,0 (0,0; 8,4) 61 3.6 (-1,7;6,2)
(wmol/L) | 15, T | 61 -5,0 (-8,4; 1,4) 61 -5.,6 (-9,0; -0,6)
T2—To | 61 0,0 (-3,9; 6,2)° 61 2,2 (-6,7; 2,8)"

S6 liéu duwge trinh bay dudi dang median (p25; p75).




Sir dung Wilcoxon rank sum-test dé so sanh gid tri trung vi giita hai nhém.

S p<0,05 " p<0,01;"": p< 0,001

Nhdn xét: Khong thdy sy khac biét vé chénh léch ndng do ferritin
gitta thoi diém (Ti6 - To) ciia nhom can thiép so voi nhom chimg
(p>0,05). Tuy nhién chénh 1énh ndng d6 ferritin gitta (T3 - Tie) va
(T3, - To) & nhom CT1 lan luot 1a: -33,1 pg/L va -25,7 pg/L cao hon
so voi nhom chung tuong ung la: -60,6 pg/L va -49,1 pg/L véi
p<0,01 trong ca 2 truong hop. Trung vi chénh 1éch néng do sTfR
giita thoi diém (Ti6 - To) & nhom CT1 (-1,1 mg/L) thap hon so véi
nhém chimg (-0,7 mg/L) v6i p<0,05. Tuong ty chénh léch ndng do
sTfR gitra thoi diém (T3; - To) ctia nhém can thiép 1a: 0,4 mg/L thip
hon so nhém chimg (0,7 mg/L) v6i p<0,001. Chénh 1énh néng do BI
gitta (T32 - Ti6) ciia nhom CT1 1a: -6,81 mg/kg cao hon so véi nhém
ching (-9,33 mg/kg) voi p<0,01; twong tw, chénh 1énh ndéng d6 BI
gitta (T32 - To) ctia nhom can CT1 (-4,3 mg/kg) cao hon so vdi nhoém
chung (-7,9 mg/kg) véi p<0,001. Chénh léch ndng do sat huyét twong
o giai doan (T32 - To) cua nhém CT1 1a 0,0 pmol/L ciing cao hon cé
YNTK so véi nhom ching (-2,2 pmol/L).
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Hinh 3.2. So sanh ty 1é % phu nit thiéu sdt tao hong cau giita nhém
CT1 va nhom chirng trong cdc giai doan thai ky
Nhdn xét: Tai thoi diém thai dugc 32 tuan, ty 1& % thiéu sit tao hong
cau cua nhom CT1 (40,4%) thap hon ¢6 YNTK so v6i nhom chu’ng
(69,49%) voi p<0,01; Khong thay su khac bigt c6 YNTK vé ty 1& nay
6 thoi diém trude khi c6 thai va khi thai 16 tuan.
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Hinh 3.3. So sanh tong lwong sdt trong co thé ciia phy nit nhém CT1
voi nhom chirng trong thai ky

Nhan xét: Tai thoi dlem thai 32 tuan, trung vi (p25; p75) cua tong
lwong sit trong co thé cua phu nlt & nhom CT1 1a: 128 (57; 200) mg
cao hon c6 YNTK so v6i nhom ching la 25 (-133; 92) mg voi
p<0,05. Khong thdy su khac biét c6 YNTK vé téng lugng sat trong
co thé ciia nhom CT1 o0 voi nhom chirng trong ca 2 thoi diém trudc
khi c6 thai va thai 16 tuan, véi p>0,05 trong tat ca cac truong hop.
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Hinh 3.4. So sanh ty ¢ (%) phu nit co BI < 0 (mg/kg) gitta nhom CT1
voi nhom chirng trong thai ky

Nhan xet: Khong co sy khac biét c6 YNTK vé ty 1&¢ % phu nit co

BI<0 (mg/kg) gitta nhém can thiép voi nhom chimg & thoi diém

trude khi co thai va khi thai 16 tuan. O thoi diém thai 32 tuan, ty 1¢ %

phu nit ¢6 BI < 0 (mg/kg) ciia nhom CT1 la: 28,1% thip hon co

YNTK so véi nhom chung (49,2%) véi p<0,05.



Bdng 3.3. Mé hinh hoi quy logistic da bién danh gid hiéu qud bo
sung thyuc pham lén ty I¢é % phu nir c6 Bl < 0 mg/kg ¢ tudn thai 32
trong nhom phuy nit duoc can thiép som

OR
Cic bién doc 1ap trong m6 hinh (ty suat p 95% (CI)
chénh)
Nhom CT1 0,61 <0,05 | 0,41 - 0,92
Nhoém chimg” 1 - -
Tuéi <20 tu(‘)i 1.08 >0,05 | 0,93-1,25
> 20 tudi 1 - -
3 L Co luon 0,74 >0,05 | 0,32-1.73
Nghé nghiép Khong luor%lg* 1 - -
CRP khi thai 32 <5,0 mg/L 0,96 >0,05 | 0,83—1,12
tuin >5,0mg/L" 1 - -
AGP khi thai 32 <lglL 1,0 > (0,05 1,0-1,0
tuén >1 gL’ 1 - -
Uong bé sung vién Co uong 0,81 > 0,05 0,57-1,15
sat, f?giulzi:: thai Khéng uéng’ 1
Uong bo sung vién Co udng 0,82 > (0,05 0,63 - 1,06
sat, folic khi thai khong u 6ng 1 - -
32 tuén

Ghi chii: & mdu phan tich (n) = 122; * la: tham khao

Nhdn xét: M6 hinh héi quy chi ra c6 méi lién quan gitta ty 1¢ % phu
nir ¢6 ndng d6 BI < 0 mg/kg v6i viée can thigp b sung thyc pham tir
trude khi ¢6 thai cho t6i thoi diém thai 32 tudn, sau khi kiém soat cac
yeu t6: tudi, nghé, tinh trang nhlem trung va vigc b sung vién sat vi
chat trong thoi ky c6 thai. Két qua cho thdy sau can thiép tai thoi
diém thai 32 tuln, nhiing phu nit & nhom CT1 ¢6 nguy co bi thiéu sat
co thé (BI<O mg/kg) thap hon 0,61 lan so v6i nhitng phu nit & nhom
chung voi p<0,05.
Bang 3.4. Hiéu qua bé sung thiee pham lén nong dé hepcidin va cdc
chi s6 ddanh gid tinh trang sdt cia phu nit dwoc can thiép

Nhém can thiép Nhom chirng p
(n=30) (n=30)
Median (p25; p75)

T | 13355218 | 11.8(54:198) | >005
P%ﬁ‘;fﬁﬁ')" Tis | 14,1 (7; 17.,6) 12,1 (82;158) | >0,05
Tn 5,2 (3; 6,8) 1,8 (0,8;3,8) | <0,001

Ferritin | T0 | 35.9(21,7:982) | 543(38,1;75.8) | >0,05
(/L) | Tis | 59,6 (30,2;92,0) | 63,6 (51,8; 119,4) | >0,05
T | 192(12,1;274) | 3,6 (0,1;12,2) | <0,001

TfR To 4,1 (3,0, 5,6) 3,7(3,0;42) | >0,05
mg/L) | Tis| 292239 2,6(2,4:33) | >0,05
T | 3,9(3,4;5,1) 45(3,9,60) | =006

To 6,2 (3,3; 9,9) 7.9 (7,5;9,6) | <0,05

BL(mg/ke) "1 71 9.4 (6,7; 11,5) 10,7 (7,9; 12,1) | >0,05
Tn | 4,1(2,6;5,7) 3,2 (-153; 2,6) | <0,001

] To | 17,3(15,1;22,4) | 15,1(12,3;21,8) | >0,05
Sat Tie | 19,0(15,7;21,8) | 19,2(17,3;22.4) | >0,05
(wmol/L) - S (13.4; 22.9) | 13.9 8.9;17.3) | =0.01

86 ligu duwoc trinh bay dwdi dang median (p25; p75).
Sur dung Wilcoxon rank sum-test dé so sanh gitia hai nhom.
Nhdn xét: Tai thoi diém thai 32 tuan, nong d6 hepcidin; ferritin; BI;
sat huyét twong cia nhom can thiép twong tmg la: 5,2 ng/mL; 19,2
ng/L; 4,1 mg/kg va 16,8 umol/L déu cao hon ¢c6 YNTK so v6i nhém
chung lan luot 1a: 1,8 ng/mL; 3,6 pg/L; -3,2 mg/kg va 13,9 pmol/L.
Khong thiy su khac biét c6 YNTK vé ndng do cac chi sb danh gia
tinh trang sit giita 2 nhom & thoi diém trude can thiép va khi thai
duoc 16 tuan ngoai trir chi sé BI tai Ty ciia nhom CT (6,2 mg/kg)
thdp hon so v6i nhom chimg (7,9 mg/kg) véi p<0,05.

Bdng 3.5. Hiéu qua bé sung thiee pham 1én nong do cdc chi so danh
gia tinh trang vitamin A cua phu nit duoc can thiép som

Nhom CT1 Nhom chirng
n Trung binh + n Trung binh +
SD SD
Vit A To 69 1,59 +0,38° 69 1,68 + 0,77
t T | 61 1,71 £ 0,31 | 61 1,75 £ 0,71¢
(pmol/L)
Ty | 61 1,54 + 0,34° 61 1,51 + 0,55>¢
To 69 1,10 £ 0,37°¢ | 69 1,16 £ 0,48
RBP 7 | 61 | 1274044 | 61 | 127060
(pmol/L)
Ty | 61 1,52 +0,67%¢ | 61 1,34 £ 0,48




S6 ligu duge trinh bay: (trung binh + SD).
Sir dung t-test dé so sanh gid tri gitta hai nhom ¢ cung thoi diém nghién citu hodc dé
so sanh gia tri gitta cdc thoi diém) trong cung mot nhom (To voi Tis; Tovoi Tsz2 hodc
T1s v6i Ts2. Véi 0@ la gia tri ciia “p” khi so sanh trong cing mgt nhém, ° la: p < 0,05,
bla:p < 0,01, <la: p<0,001va “la: p < 0,0001.
Nhdn xét: O nhom CT1, ndng d6 Vit.A tai thoi diém thai 16 tuan 1a 1,71
umol/L cao hon so véi lic chua cé thai (1,59 pmol/L) véi p<0,05. Khi
thai 32 tudn, ndng do Vit.A & nhém CT1 va nhom chimg 1an luot 1a:
1,54 pmol/L va 1,51 pmol/L déu thdp hon c6 YNTK so v6i nong do
Vit.A khi thai 16 tun twong ¢mg ¢ nhém CT1 (1,71 umol/L) va nhom
chimg (1,75 pmol/L). Khong thay su khac biét vé nong do Vit.A & thoi
diém thai 32 tun so v01 trude khi ¢6 thai & nhéom CT1 (p>0, 05) trong
khi & nhom chimg, ndng do Vit.A trung binh khi thai 32 tuan (1,51
umol/L) thap hon so véi trude khi c6 thai (1,68 pmol/L) véi p<001.

Nong d6 RBP ciia nhom CT1 & Tig 1a 1,27 pmol/L va ¢ Tx, 1a 1,52
umol/L déu cao hon so voi trude khi c6 thai (1,10 pmol/L) twrong tng
v6i p<0,01 va p<0,0001. Nong do RBP ¢ thoi diém T3, ciia nhom CT1
(1,52 pmol/L) cao hon so vdi thoi diém Tis (1,27 pmol/L) voi p<0,001;
O nhém chimg, khong thay su khéc biét vé ndng do RBP giita cac thm
dlem nghlen ctru: To voi Tis; To voi T3y va Tie voi Tso.

Khong co su khac biét c6 YNTK vé ndng do Vit.A, RBP, giita nhoém
CT1 véi nhom chimg tai ciing thoi diém nghién ctru.

Bang 3.6. Hiéu qud bé sung thiee pham lén chénh léch nong dg cdc chi
80 danh gia tinh trang vitamin A cua phu nir duoc can thiép som

Nhém CT1 (n = 61) Nhém ching (n = 61)
Chi s6 héa sinh 0 Median N Median
(p25; p75) (p25; p75)

. Tis—To | 61 ] 0,13(-0,05;0,36) | 61 | 0,07 (-0,14; 0,29)
(H‘III:EI?L) Tu—Tis | 61| -0,16(-0,35,0) | 61 | -0,16 (-0,46; 0,02)
Ts—To | 61| -0,05(-0,36;0,19) | 61 | -0,19 (-0,41; 0,18)

Tis—To | 61| 0,15(-0.03;0,37) | 61 | 0,08 (-0,09;0,30)

(uﬁl:ll;m Ts2—Tis | 61 | 0.20 (0.08; 0.53)° | 61 | 0.10 (-0.15; 0.35)°
T—-To |61 0.28 (0,16; 0,63)" | 61 | 0,12 (0,02; 0,41)"

S0 ligu duwoc trinh bay: median (p25; p75).
St dung Wilcoxon rank sum-test dé so sanh gid tri gnm hai nhém. "p<0,05; * p<0,01.

Nhdgn xét: Trung vi cia chénh 1énh nong d¢ RBP gitta (T32-Tis) va
giita (T32-To) & nhom CT1 lan luot 1a: 0.20 pmol/L va 0.28 pmol/L
cao hon c6 YNTK so véi nhom ching tuong ung 1a 0.10 umol/L va
0,12 pmol/L. Khong thiy su khac biét c6 YNTK vé chénh léch nong
dd Vit.A, gitta nhém CT1 v6i nhom chimng tai cac giai doan nghién
ctru (Tm-To); (Tsz-Tm) va (Tsz-To).
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Hinh 3.5. So sanh ty 1é % phu nit ¢é nong do Vit.A thap giita nhém
CT1 voi nhom chung trong thai ky
Nhdn xét: O thoi diém thai 32 tuan ty 18 % phu nit ¢6 nong do Vit.A
thip & nhém CT1 1a 3,3% thip hon c6 YNTK so véi ty 1& ndy &
nhém chimng (18,0%) véi p<0,01. Khong thy sur khac biét c6 YNTK
vé ty 18 % phu nit c6 nong do Vit.A thp giira 2 nhém tai thoi diém



trudc khi ¢6 thai va khi thai dugc 16 tuan. ]
3.3. Hiéu qua bo sung thwc pham dén tinh trang sat, vitamin A é nhém
phu nir dugc bd sung thuc phém tir tuin thai thir 16 dén tuin thai thir
32

Bang 3.7. Hiéu qua bé sung thwc phiam lén cdc chi sé danh gid tinh

trang sdt ciia phu nit diege can thiép tir gitta thai ky

Nhém CT2 Nhom chirng
Cacchiso héa | n Median n Median
sinh (p25; p75) (p25; p75)

To | 69 | 46,2(33,5;92,0) | 69 | 51,1(32,1;83,0)

Ferritin | Tis | 60 | 65,35(30,1;109,3) | 61 | 69,9 (49,3;119,4)

(ng/L) | T5 | 60 | 10,0 (1,9; 20,5) 61 8,8 (0,1; 18,2)

To | 69 3,7(3,1:4,7) 69 | 3,6(3,0:4,7)

STIR | Ty | 60 2,7(2.2; 3,4) 61 | 2,6(2,2;3,.2)

(mg/L) | T3, | 60 4,3 (3,3;5,6) 61 4,4 (3,7, 6,0

To | 69 8,2 (5,8; 10,6) 69 8,0 (6,2; 10,2)

BI Tis | 60 10,4 (6,4; 12,7) 61 10,7 (7,5; 12,3)

(mg/kg) | T3, | 60 1,6 (-4,7;4,3) 61 | 0,7(-13,7;3,6)

chung cho thiy, khong ¢ sy khac biét c6 YNTK vé ty 18 udng bd
sung vién sit gitta 2 nhom & ca 3 thoi diém trude khi ¢6 thai, thai 16
tuan va khi thai dugc 32 tuan.
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Hinh 3.6. So sanh tinh trang sdt ciia phy nit ¢ nhém CT2 véi nhom
ching khi thai dwoc 32 tudan

Nhdn xét: Tai thoi diém sau can thiép khi thai 32 tuan, phu nit trong
nhom CT2 ¢6 ty 16 % thiéu sit tao hdng ciu (59,3%); ty 1& % phu nit
¢6 luong sit trong co thé < Omg/kg 1a 37,0% va ty 1& % thiéu mau
thiéu sat 1a 22,2% déu thap hon so voi nhom chimg, tuy nhién sy
khac biét khong c6 YNTK véi p>0,05 trong ca 3 truong hop.

Bdng 3.8. Nong do cdc chi sé danh gid tinh trang vitamin A ciia phu

nit dwoc can thiép tw gita thai ky

To | 69 16,8 (13,4; 20,7) 69 | 15,7 (13,4;21,3)

St Tis | 60 | 204 (16,8; 23,5) 61 | 19,6 (16,8; 22,4)

(umol/L) | Ty, | 60 | 16,8(11,8;21,3) | 61 | 14,8(11,2;19,0)

80 liéu duoc trinh bay dwoi dang median (p25; p75).

St dung Wilcoxon rank sum-test dé so sanh gia tri trung vi giita hai nhom.

Nhan xét: Khong cod sy khac biét co6 YNTK vé nf”)ng do céc chi sb
danh gia tinh trang sit: Ferritin; sTfR; BI va sit huyét twong giita
nhém phu nit duoc bd sung thuc pham tir khi thai 16 tuan so véi cac
ndng do nay ciia phu nit & nhom chimg.

So sanh vé ty 1& ubng bd sung vién sit-folic ciia nhom CT2 va nhom

Cic chi s6 héa Nhom CT2 Nhém chirng
sinh n | Trung binh£=SD | n | Trung binh + SD

. To 69 1,65 +0,39? 69 1,68 +0,77°
(u‘;:f)'l‘;‘L) Tie | 60 | 168037 |61 | 1,75%0,71°
Tz, | 60 1,55 +0,39*" 61 1,51 £ 0,55"¢

RBP To 69 1,17+0,51 69 1,16 +0,48
(umol/L) Tis | 60 1,28+ 0,58 61 1,27 £ 0,60
Tz | 60 1,37 +0,53 61 1,34+0,48

So lieu dwoc trinh bay: (trung binh + SD). ] ]
St dung t-test dé so sanh gia tri gitta hai nhom o cung thoi diém nghién ciru hodc dé
so sanh gid tri tai cdc thoi diém (Ty véi Tis; To voi Ts2 hodc Tis voi Tsz) trong cung
mot nhém, véi **< la gid tri cia p khi so sanh trong cung mét nhém. Véi “: p < 0,05;
b:p<0,01;¢p<0001., O i
Nhan xét: Khong thay sy khac biét co YNTK vé nong do cac chi so
danh gia tinh trang Vit.A gitta nhom CT2 va nhom chiing tai cung




thoi diém To; Tis va T3z. So sanh trong cung 1 nhém cho thay, sau
can thi¢p T3, nong d Vit.A cua nhom CT2 (1,55 pmol/L) va nhém
chung (1,51 pumol/L) déu thap hon c6 YNTK so voi nong d Vit A
tai thoi diém trude can thi¢p Tis (nhém CT2 1a 1,68 pmol/L va nhom
chung 1a 1,75 pumol/L) va cling thap hon c6 YNTK so v6i nong d
Vit.A ¢ To (nhom CT2: 1,65 umol/L va chimg: 1,68 pmol/L). Khong
thay su khac biét c6 YNTK veé nong d6 RBP gitia cac thoi diém: T,
v6i Tie; To v8i 132 va Ti6 vOi T3z & ca nhom CT2 va nhoém ching.
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Hinh 3.7. So sanh ty 1é % phu nit ¢é vitamin A thap giita nhém CT2
voi nhom chitng trong cdc giai doan thai ky
Nhan xét. Khong thay su khéc biét c6 YNTK vé ty 1& % phu nit co
ndng d6 Vit.A thap gitta nhom CT2 so véi ty 1€ nay ¢ nhom ching
tai ca 3 thoi diém, trude can thigp (To va Tie) va thoi diém sau can
thiép khi thai 32 tuan.
CHUONG 4: BAN LUAN

4.1. Tinh trang sat va vitamin A cta phy nir trweée khi c6 thai

411 phy nit méi két hon va chua co thai tham gia nghién ciru da
dugc lam xét nghiém hemoglobin. Tuy nhién chi 393 phu nit thu thap
day du cac chi ti€u hoa sinh danh gia tinh trang st va Vit.A. Két qua
cho thdy, ty 18 thiéu mau & phu nit truge khi ¢6 thai trong nghién ctru
la 20,7% thudc mirc trung binh vé y nghia strc khoe cong dong
(YNSKCP). Ty 1& nay thap hon so véi két qua didu tra toan qudc
nam 2015 la 25,5%, va twong Umg voi ty 1€ nay ¢ thanh thi (20,8%).
Mic du ty 18 thiéu mau trong nghién ctru 1a 20,7% nhung co t6i
37,9% phu nir bi thiéu sit, cao hon so voi két qua tong diéu tra toan
quoc nam 2015 cua vién Dinh dudng (23 6%) va cling cao hon so v6i
két qua nghién ctru nim 2012 cua tac gia T.H.Son (23,8%). Két qua

cho thdy, rat nhiéu phu nir bi thiéu sit nhung chua biéu hién thiéu
mau. Do vy, viéc bo sung st cho nhom d6i twong nghlen clru nay la
rét can thlet vi nhirng phy nlt nay khi ¢6 thai, nhu cau tang thém 29
mg st m01 ngay s€ lam tang nguy co bi thleu méu. Ty 1é thiéu mau
trong quan the nghién ctru 1a 20,7% nhung chi ¢6 9,2% phu nit bi
thiéu mau thleu sit. Nhu vay, néu giai phap can thi¢p don thuan 1a bo
sung vién sit folic cho phu nit bi thiéu mau thi ching ta méi chi giai
quyet chua dugc mot nura tinh trang thleu méu, Thiéu mau khong chi
do nguyén nhén thleu sit, nén viéc bd sung bing thyc pham giau vi
chit (TPGVC) nhu sit, kém, folat, B12, Vit.A... 1a rt can thiét cho
phu nit trudc va trong thai ky, ddy cling chlnh la giai phéap trong
nghién ctru can thiép cia dé tai.

Phan tich tinh trang Vit.A trén 393 phy nir trong nghién ctru cho thiy,
ty 1& thiéu Vit.A tién 1am sang cia phu nit trude khi co thai trong
nghién ciru la 10,2% thudc mirc trung binh thap vé YNSKCD. Ty 18
thiéu Vit.A & ving nghién ctru thap hon so véi ty 1€ nay ¢ tinh Lai
Chau (24,3%) va ¢ tinh Kon Tum (22,8%) trong diéu tra cua tac gia
T.H. Son nam 2012. Ty I¢ thiéu Vit.A trong nghién cuu nay cling
thép hon so véi ty 1é thiéu Vit.A tinh chung trén toan qudc (13,0%)
cuia nam 2015.

4.2. Hiéu qui bd sung thue phim Ién tinh trang sat va vitamin A
¢ nhém phu nir duoc bo sung thuc pham tir truwde khi cé thai cho
toi thoi diém thai 32 tudn

B6 sung TPGVC 5 ngay/tuan cho phu nit tir trude khi c6 thai cho
toi khi sinh ¢6 hi¢u qua 1én tinh trang Vit.A nhung chua thy tac
dung 1€n tinh trang sat tai thoi diém thai 16, hi¢u qua cua can thip
thé hién rd 1én tinh trang sat khi thai duogc 32 tuan.

Mic du nhom can thiép dugc bd sung thyc phdm glau sat; kém;
Vit.A; folate; Bz ... tr truge khi c6 thai nhung trong giai doan dau
cua thai ky (T1e), kh1 nhu cau sit chua phai 1a cao nhat, voi ty 1€ (%)
phu nit uéng bd sung vién sit-folic & nhom CT1 (23%) thap hon ¢6
YNTK so v6i nhom ching (44,3%) 1a nguyén nhéan khién nong do
ferritin va ndng do BI ciia nhém CT1 (50,25 pg/L va 9,1 mg/kg) thap
hon ¢6 YNTK so v6i nhom chang (69,9 pg/L va 10,7 mg/kg) Hiéu
qua bd sung TPGVC thé hién 15 & thoi dlem thai 32 tudn, véi trung vi
nong dg ferritin va BI cia nhom CT1 lan luot 1a: 16,4 (ng/L) va 3,0
(mg/kg) cao hon c6 YNTK so v6i nhom chung twong ung 1a: 8,8
(ng/L) va 0,7 (mg/kg); ty 1€ % phu nit thicu sat tao hdng ciu cia
nhém CT1 (40,4%) thip hon c6 YNTK so véi nhom chimg (69,5%);
ty 18 % phu nit ¢6 BI<0 mg/kg ctia nhom CT1 (28,1%) thap hon c6



YNTK so v6i nhom chimg (49, 2%) Két qua nghién ctru cho thay,
viéc udng vién sit- folic chi dap tng tire thoi va khong mang tinh bén
vitng nhu viéc dn bd sung TPGVC. Vigc st dung thuc pham ty nhién
ddc biét thuc phiam co6 nguon goc dong vat véi ham luong protein cao
rat d& hip thu lwong vi chét vao co thé, tuy nhién v6i mot lugng hép
thu nho hang ngay doi héi viéc bd sung phai thuong xuyén lau dai
méi mang lai hi¢u qua.

Két qua md hinh hdi quy logistic cho thay, sau can thi¢p tai
thoi diém thai 32 tuan, nhitng phu nit duge b6 sung thuc pham tur
truge khi ¢6 thai c6 nguy co bi bi thiéu sit trong mo co thé (BI<0
mg/kg) thap hon 0, 61 lan so véi nhitng phu nt & nhom chimg véi
p<0,05. Can thi¢p b6 sung thuc pham cho phu nit tir trude khi 6 thai
va trong sudt thai ky ¢6 hiéu qua [én lugng st trong co thé, khong
phu thudc vao tudi; nghe nghiép; tinh trang nhiém trung ciing nhu
viéc ubng bd sung vi chat trong qua trinh co thai.

Trong nghién ctru nay, ching t6i da rit ra c¢& mau nho tir nhom
CTIl va nhom ching (60 phy nit/2 nhom) dé do thém ndng do
hepcidin, nhim khao sat nong do hepc1d1n trong céc giai doan thai ky
(To; Tis va Ts), dong thoi danh gia hi¢u qua can thiép bd sung
TPGVC lén tinh trang sit trong nghién cltu nay. Két qua nghién ctru
cho thay, tir trude khi c6 thai cho dén cu01 thai ky nong do hepcidin
6 tuong quan tich cyc thuén chleu voi ndng do ferritin va nong do
BI. Két qua nay cho thiy rd sy diéu tlet hepcidin boi sét va qua trinh
tan tao hong cau dugc duy tri trong sudt thai ky.

Nong do hepc1d1n trong thoi ky c6 thai thay d6i véi muc
hepcidin thap nhét & giai doan cu01 thai ky. O T3, nong d hepcidin
cua nhom ching (1,8 ng/ml) thdp hon so véi nhom CT (5,2 ng/ml)
v6i p<0,001. Nong do hepcidin cua ca 2 nhom trong nghién ctru nay
déu thap hon so v6i mét s6 nghién ciru ctia Finkenstedt & phy nit co
cung giai doan thai ky. Nong do hepcidin & Tis cua nhom CT (14,1
ng/ml) va nhom chimg (12,1 ng/ml) & Cam Khé déu thip hon so voi
nghién ctru cia Finkenstedt trén 42 phu nit ¢6 thai ¢ quy 1 (16
ng/ml), twong ty nhu vy, & Tz, ndng do hepcidin cua nhom CT (5,1
ng/ml) va nhém chimg (1,8 ng/ml) ciing thap hon so véi phy nit co
thai ¢ quy 3 (9,5 ng/ml) trong nghién cttu cua Finkenstedt. Trong khi
ndng do hepcidin & T3, cua nhom CT (5,1 ng/ml) cao hon so véi
nghién ctru cia Gyarmati B. trén 38 phu nir c6 thai 40 tuan (2, 52
ng/ml) va nghién cttu cua Toldi G trén 37 phu nit c6 thai 36 tuan
(3,74 ng/ml) thi ndng d6 hepcidin cua nhom ching (1,8 ng/ml) trong
nghién ciru nay lai thap hon so véi ca 2 nghién ciru ciia Gyarmati

(2,52 ng/ml) cua Toldi G (3,74 ng/ml) Tu nhiig phén tich trén cho
thay, nong dd hepcidin cua phu nit c6 thai 32 tuan & nhém CT trong
nghién clru cta chiing t6i hoan toan khong cao so voi cac nghién ctru
khéc tién hanh trén thai phy phat trlen binh thuong, trong khi nong do
hepcidin ¢ nhom ching (1,8 ng/ml) rét thap, tham chi thap hon so véi
nong d6 nay ¢ nhitng thai phu trén 36 tuan trong cac nghién ctru cta
Gyamati va nghién ctru cua Toldi. Két qua nay cho thiy sy ting ndng
d6 hepcidin & thoi diém Ts, cua phu nir trong nhom CT cao hon so
véi nhom chng 1a do dy trir sit cia nhiing phu nit trong nhém CT
cao hon so véi phu nit trong nhoém ching va nhén dinh nay duoc
minh chimg thong qua vi¢c so sanh nong d6 céc chi sé danh gia tinh
trang sat ¢ thoi diém thai 32 tuan giita 2 nhom nghién ctru [¢ Tx,
trung vi ndng do cac chi sb danh gia tinh trang sat cua nhom CT lan
lwot: ferritin la 19,2 (ug/L); Bl 1a 4,1 (mg/kg) va sit huyét tuong 1a
16,8 (umol/L) déu cao hon so véi cac chi sé danh gia tinh trang sit [y
nhoém ching tuong tng: ferritin 1a 3,6 pg/L; Bl 1a -3,2 mg/kg va sit
huyét twong 1a 13,9 pmol/L lan lugt véi p<0,001; p<0,001 va
p<0,01]. Keét qua da thé hién hiéu qua cua can thiép bo sung thuc
pham sém tur trude khi ¢o thai va trong subt thai ky mang lai.

Ket qué nghién ctru cho thiy, tai ving nghién ctru khong c¢6 phu nit
¢6 ndng do Vit.A huyét thanh < 0,7 (umol/L trudc va trong thai ky.
Du khong ¢6 su khac biét vé trung binh ndng do Vit.A giira 2 nhém
tai cung thoi diém nghién ctru, nhung so sanh gitra cac thoi diém
trong cung 1 nhom da cho thdy hi€u qua cua can thi¢p bd sung
TPGVC. O nhém CT1 trung binh nong d6 Vit.A ¢ Tie (1,71 pmol/L)
cao hon c6 YNTK so voi ltc chua ¢6 thai (1,59 umol/L) trong khi
khong thiy sy khac biét co YNTK vé nong do Vit.A gitra 2 thoi diém
nay & nhoém ching. Ham luong Vit. A huyét thanh giam vao cudi thai
ky & ca 2 nhom, tuy nhién & nhém CT1 khong thdy sy khac biét nong
dd Vit.A ¢ Ts2 (1,54 umol/L) so v6i To (1,59 pmol/L), trong khi nong
d6 Vit.A ¢ T3, cua nhom chimg (1,51 umol/L) thap hon ¢6 YNTK so
véi trude khi co thai (1,68 umol/L) voi p<0 01. Hiéu qua bd sung
TPGVC dugc thé hién rd ¢ cudi thai ky voi ty 1€ % phu nit c6 nong
doé Vit A thap 6 nhom CT1 1a 3,3% thap hon so v&i nhom chirng
(18,0%) voi p<0 01.

4.3. Hiéu qua b sung thwe pham Ién tinh trang sit va vitamin A &
nhom phu nir dugc can thi¢p tir tudn thai 16 dén thoi diém thai 32
tudn

Viéc st dung thuc pham ty nhién dac biét thue phim c6 nguon
gdc dong vat v6i ham lugng protein cao rat dé hip thu lwong vi chét



vao co thé, tuy nhién vai 1 lugng hdp thu nho hang ngay doi hoi viéc
b6 sung phai thuong xuyén lau dai méi mang lai hi€u qua. Dy cling
chinh 1a Iy do ma nhom CT2 mac du cling duge bd sung TPGVC
nhung do chi bat dau bo sung khi thai dugc 16 tuan nén tai thoi diém
sau can thiép (Ts2), nong dd cac chi s6 hoa sinh phéan anh tinh trang
st va Vit.A ciia nhom CT2 déu tét hon so v6i cac chi s6 nay ¢ nhom
chimg, tuy nhién sy khac biét chwa c6 YNTK véi p>0,05 trong tat ca
cac truong hop.

KET LUAN

Két qua diéu tra & 411 phu nit tudi tir 18-30 méi dang ky két
hon, chua c6 thai tai mot khu vyc nong thon dic trung Mién Bic Viét
nam (gém 29 xa thudc huyén Cam Khé, tinh Pht Tho) va nghién ctru
can thiép bd sung thue pham ty nhién trudc va trong qua trinh mang
thai da thu duoc két qua:

1. Tinh trang dinh duéng sit va vitamin A & phu nir truée khi
¢6 thai lan dau

- Ty 18 thiéu mau ciia phu nir trude khi c6 thai 1an dau 0 muc
trung binh (20,7%) ¢6 YNSKCD trong d6 c6 43,0% thiéu sat. Ty 1é
thiéu sat & phu nir nghién ctru 1a 37,9%; Trung vi nong do ferritin va
sTfR tuong Ung la 42,8 nug/L va 3,7 mg/L; Lugng st trung binh
trong co thé cua phy nir nghlen ctu la 7,3 mg/kg.

- Ty 1é thiéu VitA tién 1am sang cua phu nit trude khi co thai ¢
muc trung binh (10,2%) c6 YNSKCD; Nong do Vit.A trung binh la
1,65 umol/L va nong do RBP trung binh 1a 1,12 umol/L.

2. Hiéu qua cua can thi¢p b6 sung thu’c pham dén tinh trang
sit, vitamin A & nhom phu nir dugc bd sung thuc pham tir
trude khi cd thai dén thoi diém thai 32 tuin.

Vé tinh trang sdt:

- Tai thoi diém thai 32 tuan, nhom phu nit duge b6 sung thuc pham

tir trwde khi ¢6 thai c6 trung binh tong lwong st trong co thé (128

mg) cao hon ¢6 YNTK so nhom ching (25mg) Ty 1& thiéu sit tao

hong ciu (40,4%) thap hon ¢6 YNTK so v6i nhom chimg (69,5%);

Ty 1& phu nir c6 lugng sét trong co thé < 0 mg/kg 1a 28,1% thip hon

¢6 YNTK so v6i nhom ching (49,2%).

- Nhitng phy nir dugc b6 sung thuc phdm tur truede khi co thai toi thoi

diém thai 32 tuan c6 nguy co bi thiéu sit trong md co thé

(BI<Omg/kg) thip hon 0,61 lan cd YNTK so véi phu nit khong dugc

can thiép (p<0,05).
- Nong do hepcidin giam dan theo thai ky, khi thai dugc 32 tuan
trung binh nong d¢ hepcidin cua nhom phu nit duge b6 sung thuc
phim (5,2 ng/mL) cao hon so v&i nhom chimg (1,8 ng/mL) véi
p<0,001.
Vé tinh trang vitamin A
- Khi thai 32 tuan, ty 1& % phu nit ¢6 nong do Vit. A < 1,05 (umol/L)
& nhém can thiép (3,3%) thdp hon so v6i nhom ching (18,0%) voi
p<0,01.
- Nong dg Vit.A cua phu nit trong nghién ctru déu ting & giai doan
thai 16 tudn sau d6 giam vao cudi thai ky (T3). Khi thai 16 tudn,
ndng do Vit.A trung binh ctia nhom can thiép (1,71 pmol/L) tang co
YNTK so voi trude khi can thi€p (1,59 pmol/L); Khong thiy su khac
biét vé nong d6 Vit.A & thoi diém thai 32 tudn so véi trudc khi co
thai ¢ nhom can thi¢p (p>0,05), trong khi & nhém chiang ndng do
Vit.A trung binh khi thai 32 tuan (1,51 umol/L) thip hon c6 YNTK
so vdi trude khi c6 thai (1,68 pmol/L) véi p<001
- Nong do RBP tang trong suot thai ky véi mire tang nong do RBP ¢
gitta thai ky (T16-To) va murc ting & cudi thai ky so véi trude khi co
thai (T32-To) cua phu nit & nhém can thlep lan Iuot 14 0,20 pmol/L va
0,28 umol/L cao hon c6 YNTK so voi nhom ching twong ung la
0,11 pmol/L va 0,18 pmol/L vé&i p<0,05 va p<0,01.
3. Hiéu qué can thlep thuc pham dén tinh trang sit, vitamin A

¢ nhom phu nir ¢6 thai dugc b6 sung thwe pham tir tuin thai

16 dén thoi diém thai 32 tuin.
- Can thiép bd sung thyc pham cho phy nir tir thoi diém thai 16 tuan
cho dén khi sinh con chua cho thdy hiéu qua téi tinh trang sit va
Vit.A ¢ thoi dlem thai 32 tuin. .
- Tai thoi diém sau can thiép, trung vi ndng d6 ferritin ciia nhom CT2
(10,0 pmol/L) cao hon khong c6 YNTK so v6i nhom ching (8,8
umol/L). Trung binh tong lugng sét trong co thé ciia phu nit & nhom
CT2 (99 mg) cao hon khong c6 YNTK so nhém chimg (25mg) véi
p>0,05. Ty 1€ % phu nit c6 lugng st trong co thé < 0 (mg/kg) &
nhém CT2 (37,0%) thép hon khong c6 YNTK so véi nhoém ching
(49,2%) voi p>0,05.
- Sau can thi¢p, ty 1€ % phu nir co ndng d6 Vit.A < 1,05 pmol/L &
nhém CT2 (8,3%) thap hon khéng c6 YNTK so véi nhom ching
(18,0%) voi p>0,05.

KHUYEN NGHI



1. B sung thyc phém tu nhién giau vi chit dinh dudng cho phuy nir
tr gitta thai ky ¢ ving nong thon khong mang lai hi¢u qua. Viéc Bb
sung thue phim tu nhién glau vi chat dinh dudng cn duogc thuc hién
som tir truée khi ¢6 thai va trong sudt qua trinh mang thai ¢6 mot y
nghia quan trong trong cai thién tinh trang vi chat dac biét 1a dinh
dudng sat, Vit.A va c6 tinh kha thi cao. Cung vdi vige bo sung thuc
pham giau vi chat phu nit 6 thai can phai xét nghlem klem tra 1u0’ng
sit va nhu cdu sit trong co thé dé uong bd sung vién sat v6i lidu
luong phu hgp. Céac chuong trinh, ké hoach truyén thong can dua ra
thong di€p r6 rang ve loai thuc pham cu the sn co dé khuyen khich
phu nir tudi sinh de dac biét phu nit chuén bi ¢6 thai va phu nit co
thai, nham cai thi¢n tinh trang vi chit ciia ban than ngudi phu nir giup
cung cap day du cho sy phat trién cia thai nhi.

2. Can tién hanh thém cac nghién cru danh gia nong do
hepcidin lién quan dén tinh trang sat, thiéu mau dé danh gia tinh
trang sat cua ca thé va 1am co s& cho cac can thiép vé dinh dudng
sat trong nhiing nam tdi.
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INTRODUCTION

1. Necessity of the research.

Anemia and vitamin A (Vit.A) deficiency usually occurs in pregnant
women (PW). Diseases affect the development of the fetus and negatively
impact on the growth of children later. Poor nutrition in women prior to
and during pregnancy is a major cause of Vit.A deficiency and iron
deficiency anemia.

Food is a source of essential nutrients for humans. Nutrients in food
play an important role for PW, however there are few experimental
studies on natural food supplement for improving micronutrition status at
PW. In addition, studies assessing iron and Vit.A status mainly based on
parameters of hemoglobin (Hb), serum ferritin and Vit.A. Thus, a well-
designed scientific study, using additional biochemical parameters:
Transferrin-receptor (sTfR), body iron (BI), hepcidin and retinol binding
protein (RBP) to evaluate supplemental food rich in nutrients which locally
available for women from prior to and during pregnancy to improve iron
and Vit.A nutritional status in pregnant women are essential.

2. Objective of the study.

1. To determine the status of iron and vitamin A in women prior to
the first pregnancy in Cam Khe District, Phu Tho Province.

2. To evaluate the effects of dietary supplementation on vitamin A
and iron status in women who received food supplementation
from prior to conception to the 32" week of pregnancy.

3. To evaluate the effects of food supplementation on vitamin A
and iron status in pregnant women who received food
supplementation during gestation from the 16" to the 32" week.

3. The scientific and practical significance of the study.

The study provided a set of scientific data of the Vit.A and iron
status, and anemia of women prior to conception in a typical rural area
of the North of Vietnam. This is the first study in Vietnam to use
parameters of Body Iron (BI) and Hepcidin in evaluating iron status as
well as evaluating the effect of iron absorption in the intervention study
of natural food supplements contained rich micronutrients.

Food-based interventions are a type of intervention that is
sustainable, but so far only few studies have been done. This is the first
study in Vietnam to use locally available micro-nutrient-rich foods
supplementing women from prior to and during pregnancy to improve

the nutritional status of iron and vitamin A. The study has provided
scientific evidence to confirm the role of locally available micro-
nutrient supplementation for women prior to and during pregnancy,
which is a viable and sustainable intervention that helps improvement
of Vit.A and iron status. This intervention can be applied at home and in
the community and has meaningful human sciences.

4. Thesis structure.

- The thesis is presented in 157 pages (excluding references and
appendices). The thesis is divided into 7 sections: introduction: 3 pages;
Chapter 1: Overview of 40 pages; Chapter 2: Subjects and Research
Methods 29 pages; Chapter 3: Research Results 48 pages; Chapter 4:
Discussion 34 pages; Conclusion: 2 pages; Recommendation: 1 page.

- The thesis consists of 44 tables, 27 drawings, diagrams, charts and
163 references, of which 32 are Vietnamese and 131 are English.
Appendices include: Results of a comparison of nutrient compositions
in women's diets from the 16™ to 32™ week of gestation; Forms of
survey, evaluation and sampling; Forms of monitor the collection of
samples as well as the monitoring of the processing and food
supplement for the subjects; The list of subjects participating the study.

Chapter 1. OVERVIEW

1. Status and consequences of iron deficiency anemia, vitamin A
deficiency in pregnant women

Nutritional anemia is a global problem, common in all countries, and
has a profound effect on PW. According to a WHO report in 2000,
about 52% of PW were anemic, more than 90% of those in developing
countries. As of 2011, this rate was 38%, in which over 50% of anemia
in PW was due to iron deficiency. In addition to the high prevalence of
anemia, the prevalence of vitamin A deficiency is still widespread.
According to UNICEF (2015), there are 7.2 million pregnant women
with vitamin A deficiency in the world each year, 136 million mothers
with low serum Vit.A levels and 6.2 million pregnant women were at
risk of developing dry corneal disease.

In Vietnam, the national survey in 2014 showed that the
prevalence of anemia in PW was 32.8%, in which iron deficiency
anemia accounted for 54.3%. The incidence of anemia varies widely
across regions. In Hanoi, the prevalence of anemia among PW was



36.3%; in Hung Yen, the rate was 25.1%; In Daklak, the incidence of
anemia in PW was 50.1%. In Ho Chi Minh City, the prevalence of
anemia in PW was 17.5%; iron deficiency was 42.7% and iron
deficiency anemia was 9.9%.

The vitamin A deficiency prevention program in Vietnam has been
in place since 1988. After 10 years of implementation, the prevalence of
vitamin A deficiency has been repelled and kept at a lower level than
that of the public health significance. However, pre-clinical vitamin A
deficiency is still common in many regions. In 1998, lack of Vit.A in
breast milk in breastfeeding women was 56.3%, in which provinces
with high vitamin A deficiency in milk such as Ha Tay was 72%.
Nationwide survey results in 2015 show that the prevalence of vitamin
A deficiency in breast milk is 34.8% at very high levels in which urban
areas are 26.1%; rural areas (37.6%) and mountainous areas (37.9%).

Consequences of iron deficiency anemia and vitamin A deficiency:
Anemia has a negative effect on cognitive development, motor activity,
fatigue, and reduced labor productivity. Iron deficiency anemia in PW
affects fetal development and poorly affects growth in later infants. In
Vietnam, research shows that PW with anemia have 2.25-fold higher
risk of miscarriage and 2.61 times more risk of preterm delivery than
normal women. Studies have shown that vitamin A deficiency increases
anemia, especially in areas where both Vit.A and iron in diets are low.
A study in Egypt (2013) found that women's vitamin A deficiency
during pregnancy was associated with anemia of mother and children
after birth.

2. Interventions of food supplements for pregnant women.

According to WHO recommendations, meal diversification is
considered one of the long-term, sustainable strategies for improving
micronutrient deficiencies. Although the food supplement is
sustainable, taking advantage of the available nutrient-rich foods, the
price is not high but many studies have not been implemented due to its
complexity and cost. Resuscitative studies on women who were victims
of famine in 1944-1945 in the Netherlands and women who participated
in the WIC Program in the United States in the 1980s showed that long-
term poor diet among pregnant women adverse effects on pregnancy
resulted in cognitive decline and increased risk of disease in adulthood.
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Figure 1.1. Conceptual framework of stages and potential nutritional
intervention to improve birth outcomes
(LBW: low birth weight)

Figure 1.1 is a theoretical framework that illustrates maternal
factors affecting pregnancy outcomes as well as types of nutritional
interventions and potential intervention periods that may improve
pregnancy outcomes. From the scientific evidence published, the study
choses to take natural, nutrient-rich dietary supplements that lasted from
prenatal to postnatal for newly-married and non-pregnant women for
improving the iron content and Vit.A status of PW.

Chapter 2: SUBJECTS AND METHODS
2.1. Place and subjects of study
Study sites: 29 communes in Cam Khe district, Phu Tho province.
Study subjects: 18-30 year old women who are newly-married and not
pregnant, planning to become pregnant immediately.

* Criteria for selection: 18-30 year olds, newly-married, not pregnant,
expecting early pregnancy and volunteering.



* Eligibility criteria: Women who are pregnant or have had a baby,
kidney disease, cardiovascular disease, diabetes, malaria, tuberculosis, or
HIV. Women who smoke do not currently live with their husbands, or plan
to work far away.

2.2. Duration of the study: from September 2011 to June 2017.
2.3. Methods.
2.3.1. Study design: The study consists of two parts.

* Part 1: Descriptive research.

* Part 2: Intervention Research on community with control group.
Subjects were randomized into 3 groups.

- Group 1 (PC-T: pre-conception to term): Women received food
supplement from enrollment to childbirth.

- Group 2 (MG-T: mid-gestation to term): Women received food
supplement from the 16" week of gestation until delivery.

- Group 3 (RPC: Routine prenatal care): Women were not given
food.

2.3.2. Sample size and sample selection

* Study describing the status of iron, Vit.A of women before

conception.
nez2 o PA_P)
(-3  24°

In which: p is the rate of anemia or low rate of Vit.A for women of
childbearing age in the community based on previous research. A is the
desired deviation between the rate obtained from the sample (p) and the
population size, estimated to be A = 0.045. With a 95% confidence
level, there is Z ((1-a / 2)) = 1,96 with a = 0.05. The dropout rate is 7%,
this goal requires 416 subjects. The study has collected 411 women
studies.

* Sample size for intervention study

2(Ze+Z) A+ (0 Dp)
a n [y up)/o]?

Where: o and B are the probabilities of type 1 and type 2 errors; n *
is the number of evaluation periods; p is the assumed correlation
coefficient; (n1-p2) is the expectation of the average difference between
the two groups; o is the general hypothesis variance between the two
groups. With 95% confidence, 0.80 sample force, 20% abandonment
rate, this goal requires 207 subjects (69 subjects/group).

* Sample size was assessed for change in Hepcidin concentration
between PC-T group and RPC group. Based on the formula for
intervention sample size, this assessment requires 54 participants (27
participants / group). In fact, 60 subjects have been made.

* How to choose a research sample.

- Women after the screening meet the requirements, voluntarily
signed the agreement to participate and become the object of study.

- Divide women randomly into study groups, taking until enough
subjects are needed to participate in the study.
2.3.3. Research organization of intervenes

* Food supplement for women in the intervention group: Use pork
meat, pork liver, pork blood, fresh-water shrimps, and embryonated duck
eggs, and seasonally dark green leafy vegetables (spinach, elongated
mustard, chrysanthemum, amaranth red or white, Ceylon spinach) to
build 10 rounds of menus used throughout the study period.

Table 2.1: Dietary composition of supplemental diets

Nutrients Content
Energy (kcal) 193
Iron (mg) 15.5
Zinc (mg) 5.2
Vitamin A (ug RAE *) 1,541
Vitamin B12 (ug) 7.6
Folate (ug) 407

* Food supplement processing: There are 3 cooking spots in upper,
middle and lower districts. Fresh food is processed daily, the same as for
in all three cookers, according to the menu and weight that was built in 10
menus.
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Figure 2.1. Study scheme

* Places to eat: Each commune has an eatting point, subjects do not
eat at their homes. Each commune has one person for managing to eat.
The organizer for the subject to eat, weigh and record the amount of food
actually consumed by the subject.

* Food supplement time: from 9 am to 9:30 am, 5 days/week,
excluding weekends and holidays. On average, the subjects in the PC-T
group continued to eat for 11.5 months, while the MG-T group consumed
5.5 months.

* Remove Subject: The person who has not eaten for 10 consecutive
days or the period of eating for more than one year but not yet pregnant
was excluded from the study.

* Organizing, managing and supervising research. The head of the
clinic station in communes is the person in charge of managing the
subjects. At the time of implementation, the study always maintains the
number of data collectors. Field staffs were trained, checked prior to
participation and regularly re-examined during the implementation.

2.3.4. The method of data collection

* Interview. Anthropometric measurements. Dietary intakes: Ask
and record food items for the past 24 hours for 2 non consecutive days.
Blood Test: Take blood from a vein.

* Parameters of testing and methods of implementation

Parameter Method Place
.. Turbidity Immune . :
Ferritin Bach Mai Hospital
measurement
sTfR Turbidity Immune Bach Mai Hospital
measurement
Hepcidin ELISA Nutritional Institute

Research Institute, Oakland

fron ICP-MS Children's Hospital, USA
Hb Cyanmethemoglobin In the local place
Vit. A LC-MS Bevital, Na Uy
Retinol Biding Protein ELISA Nutritional Institute
C-reactive protein Turbidity Immune Bach Mai Hospital
measurement
a-1-acid-glycoprotein ELISA Nutritional Institute

2.3.5. Evaluation criteria.

* Assessment of iron status and anemia

- Assessment of iron deficiency based on the criteria as in the
following table, for the subjects that are not of infection:

Parameter | povitin | sTfR | BI
Types of iron deficiency (ng/L) | (mg/L) | (mg/kg)
Iron depletion <20 > 4.4 -
Iron-deficient erythropoiesis <12 > 8,5 -
Deficiency of iron in body tissue (BI ) ) <0
<0Omg/kg)
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—[log(TfR/ferrtin)—2,8 229
BI (mg/kg) = 0.1207

- Anemia when Hb <12 (g /dL) in non-pregnant women and Hb <11
(g/dL) in pregnant women.

- Iron deficiency, anemia when women also have both anemia and
iron deficiency.

* Vit.A status assessment

- Vit.A is low when serum Vit.A concentration is <1.05 (umol /L).

- Vit. A deficiency when Vit.A concentration is <0.7 (umol /L) or
RBP concentration <0.7 (umol/L).

* Infection: when CRP> 5.0 (mg /L) or AGP> 1.0 (g/L).
2.3.7. Analysis and processing of data. Use STATA 14.2 MP software
for analysis. Selected statistical tests are used to ensure accuracy.
2.3.8. Research ethics. The research was approved by the Ethics
Council of the Oakland Children's Research Institute and the Ethics
Council of the Vietnam Nutrition Institute.

Chapter 3: RESEARCH RESULTS

3.1. Nutritional status of iron and vitamin A in women prior to
pregnancy in Cam Khe district, Phu Tho province

37.9%

40.0%

30.0%

20.0%
10.2%

10,0%

-]

0.0% =
Tron Vitamin A Anemia Iron
depletion deflclency deficlency
anemia

Figure 3.1. Percentage (%) iron depletion, vitamin A deficiency, anemia and
iron deficiency anemia of women prior to pregnancy
Comment: In 411 women aged 18-30 newly married and not
pregnant in Cam Khe district of Phu Tho province showed that
deficiency ratio of iron depletion is 37.9%; Vit.A deficiency is 10.2%;
the prevalence of anemia is 20.7% and the prevalence of iron deficiency
anemia is 9.2%.
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3.2. Effect of dietary intervention on vitamin A and iron status in
women who received food supplementation from prior to conception to
the 32" week of pregnancy
Table 3.1. Efficacy of food supplement on the concentration of iron
status parameters in women interfered prior to pregnancy

PC-T RPC
n | Median (p25; p75)| n | Median (p25; p75)

To | 69 | 452 (24,4;884) | 69 | 51,1 (32,1; 83,0)
Ferritin | Tjs | 61 | 50,25 (30,2;90,9)° | 61 | 69,9 (49,3; 119.4)°
(ng/L) [ Tn | 61 | 164(55;232)° | 61 | 88(0,1;182)

To | 69 | 3.8(3.0:46) | 69 | 3,6(3,0:47)
STIR [ Tis | 61 | 285(22;3,5) | 61 2,6 (2,2;3.2)
(mg/L) [Ty | 61 423,454 | 6 4.4 (3,7, 6,0)
To | 69 | 745(.4;10,1) | 69 | 8,0(6,2;102)
Bl [Ty | 61 | 91(68;12,00 | 61 | 10,7 (7,5 12,3)
(mg/kg) [ Ts | 61 | 3,0(-1,2;4,9)° | 61 | 0,7(-13,7;3,6)°
To | 69 | 151(12,3;19,0) | 69 | 15,7 (13.4;21,3)
Iron | Tis | 61 | 20,1(16,8;22,9) | 61 | 19,6 (16.8; 22,4)

(umol/L) | T3, | 61 | 14,5(11,7;20,7) | 61 | 14,8 (11,2;19,0)
Data are presented in median form (p25; p75). Use the Wilcoxon rank sum-test to compare the
median values between the two groups, with * p <0.05.

Comment: At the beginning, there was no difference of parameters
iron status in PW between PC-T and RPC groups. After intervention
and at the 16™ week of gestation, median ferritin levels and BI in the
PC-T group are 50.25 pug/L and 9.1 mg/kg, respectively that were lower
(statistically significance) than those of the RPC group 69.9 pg/L and
10.7 mg/kg, respectively. However, at the 32" week of gestation,
median ferritin (16.4 pg/L) and BI (3.0 mg/kg) in the PC-T group was
higher (statistically significance) than in the RPC group (8.8 pg/L) and
(0.7 mg/kg), respectively with p<0.05 in both cases.

Results of analysis of the percentage of women taking iron
supplement during pregnancy between the PC-T group and the
RPC group showed that: Prior to pregnancy, there was no difference
in the percentage of women taking iron-folic pills in the PC-T group
(0%) compared to the RPC group (2.9%). At the 16™ week of gestation,
The rate of taking iron-folic pills in the PC-T group was 23.0% lower
than in the RPC group (44.3%) with p<0.05. The 32™ week of
gestation, there was no difference in the percentage of women taking
iron-folic pills between the PC-T group (34.4%) versus the RPC group
(50.8%) with p> 0.05.
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Table 3.2. Efficacy of food supplement on iron status between two study
times in women with early intervention

.. PC-T (n=61) RPC (n=61)
Clinical parameter

n | Median (p25; p75) n Median (p25; p75)

Ferritin | Tis—To | 61 8,1 (-6,4; 27,0) 61 12,4 (-13,7; 45,4)

(ngL) | Ts—Tis | 61 | -33,1(-73,8;-16,6)" | 61 | -60,6 (-98,0;-39,2)"

Ta—To | 61 | -25,7 (-78,4; -9,6)"" | 61 | -49,1(-73,1;-28,9)"

STfR | Tie—To | 61 | -1,1(-2,0;-0,5° | 61 0,7 (-1,2; -0,4)°
(mg/L) | Ts— T | 61 1,3 (0,8; 2,0 61 1,5 (1,0; 2,1)
T-To | 61 | 04(-0,6; 1,00 | 61 0,7 (0,45 1,7)

BI Tis—To | 61 1,89 (0,55; 3,73) 61 2,02 (-0,20; 3,08)

(mg/kg) | Ts2—Tis | 61 | -6,81 (-13,35-3,97)" | 61 | -9,33 (-24,66; -6,34)""

T22-To | 61 | -43(-11,3;-1,4 | 61 | -7,9(-21,2; -5,5"

Iron | Tis—To | 61 5,0 (0,0; 8,4) 61 3,6 (-1,7;6,2)
(umol/L) | T5,— Ty | 61 5,0 (-8,4; 1,4) 61 25,6 (-9,0; -0,6)
Ty-To | 61 0,0 (-3,9; 6,2)" 61 2,2 (-6,7; 2,8)"

Data are presented in median form (p25; p75). Use the Wilcoxon rank sum-test to compare the
median values between the two groups. *: p <0.05; **: p <0.01; ***: p <0.001

Comment: There was no difference in the ferritin levels between the
times (Ti6-To) of the PC-T group versus the RPC group (p> 0.05).
However, the difference between the ferritin levels (T3,-Tis) and (T3»-
To) in the PC-T group were -33.1 pg/L and -25.7 pg/L, respectively
higher than the RPC group were -60.6 png/L and -49.1 pg/L with p <0.01
in both cases. Median difference in the sTfR concentration between
time (Ti6 - To) in group PC-T (-1.1 mg/L) was lower than that of RPC
group (-0.7 mg/L) with p <0.05. Similarly, the difference in serum sTfR
between T3, and To was 0.4 mg/L which is less than that of RPC (0.7
mg/L) with p <0.001. The difference of BI concentration between (T3; -
Ti6) of the PC-T group was -6.81 mg /kg, higher than that of the RPC
group (-9.33 mg/kg) with p <0.01; Similary, the difference of BI index
between (T3,-To) of the PC-T group (-4.3 mg/kg) was higher than that
of the RPC group (-7.9 mg/kg) with p <0.001. The difference in serum
iron concentration (T32 - To) of the PC-T group was 0.0 umol/L was also
higher than that of the RPC group (-2.2 umol/L) with p<0.05.

12

T5.0% RPC
69.5%

@ —a—PC-T

g 60.0% ol s RPC

£

8

£ 45.0%

= PC-T
o 40.4%
=

£ 30.0%

z

=

= 150%

o

14

& 4.5%

£ L5%

E 0.0%

A wo Wwi6 waz

The week of pregnancy

Figure 3.2. Comparison of percentage (%) of iron-deficient
erythropoiesis in women between PC-T and RPC groups in different
stages of pregnancy

Comment: At the time of the 32" week of gestation, the percentage
of iron-deficient erythropoiesis in the PC-T group (40.4%) was lower
than that of the RPC group (69.49%) with p <0.01; There was no
difference in this rate in PW prior to pregnancy and at the 16™ week of
gestation.
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Figure 3.3. Comparison of total amount of body iron in women between
PC-T and RPC groups during pregnancy

Comment: At the 32™ week of gestation, the median (p25; p75) of
total body iron content of women in the PC-T group was 128 (57; 200)
mg which was higher than that of the RPC group (25 (-133; 92) mg)
with p <0.05. There was no difference in total body iron content in the
PC-T group compared to the RPC group at both times prior to
pregnancy and at the 16™ week of gestation with p> 0.05 in both cases.
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Figure 3.4. Comparison of percentage (%) of women having BI < 0
(mg/kg) between PC-T and RPC groups during pregnancy
Comment: There was no difference percentage of women with BI <0
(mg/kg) between the PC-T and RPC groups prior to pregnancy and at
the 16" week of gestation. At the 32™ week of gestation, the percentage
of women with BMI <0 (mg/kg) in the PC-T group was 28.1%, lower
than that in the RPC group (49.2%) with p <0.05.
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Comment: The regression model showed a correlation between the
percentage of women with a BI level <0 mg/kg with food
supplementation interventions from prenatal to 32 weeks postnatal with
controlling factors such as age, occupation, infection status and
micronutrient supplementation during pregnancy. Results showed that
after intervention the 32" week of gestation, women in group PC-T
were at risk of body iron deficiency (BI <0 mg / kg) 0.61 times lower
than those in the RPC group with p <0.05.

Table 3.4. Efficacy of food supplementation on hepcidin levels and iron
Status parameters of women intervened.

Table 3.3. The logistic regression model evaluating the effect of dietary
supplementation on percentage % in women having BI < 0 mg/kg at
32" week of gestation in PC-T group

PC-T 1=30) | RPC (n=30)
Median (p25; p75) P

o T, | 133(5,5;21,8) 11,8 (5,4;19,8) | >0,05
Hepcidin

ogm) | 14,1 (7; 17,6) 12,1 (8,2;15,8) | >0,05

T3 5,2 (3; 6.,8) 1,8 (0,8;3,8) | <0,001

N T, | 359(21,7;98.2) | 54,3(38,1;75,8) | >0,05

F(e"/‘lt"‘ Tis | 59,6 (30,2;92,0) | 63,6 (51,8; 119.4) | >0,05

ML) T o2 (i 27.4) | 3.6(0.: 122) | <0.001

To 4,1 (3,0; 5.,6) 3,7(3,0,42) | >0,05

(fgfllz) Tis 2,9 (2,2;3,9) 2,6 (2,4:33) | >0,05

T3 3,9 (3.4:5,1) 45(3,9:60) | =006

T 6,2 (3,3; 9.9) 7,9 (1,5;9,6) | <0,05

BI (mg/kg) | Tis | 9.4 (6,7;11,5) 10,7 (7,9; 12,1) | >0,05

T3 4,1 (2,6; 5,7) -3,2(-15,3; 2,6) | <0,001

To | 17,3(15,1;22,4) | 15,1(12,3;21,8) | >0,05

(ug(‘)’l‘}L) Tie | 19,0(15,7;21,8) | 192(17,3;22,4) | >0,05

Ty | 16,8(134;22,9) | 13,9(89;17.3) | =0,01

Data are presented in median form (p25; p75).
Use the Wilcoxon rank sum-test to compare the two groups.

Comment: at the 32™ week of gestation, hepcidin levels; ferritin; BI;

Independent variables in the model (od d(s)l:a tio) P 95% (CI)
PC-T 0,61 <0,05 [0,41— 0,92
RPC" 1 - -
Age < 20* 1.08 >0,05 |0,93-1,25
>20 1 - -
Occupation With salary _ 0,74 >0,05 |0,32-1.73
Without salary 1 - -
CRP the 32 week of <5,0 mg/ 0,96 >0,05 ]10,83-1,12
gestation >5,0mg/L" 1 - -
AGP the 32" week of <1glL 1,0 > 0,05 1,0-1,0
gestation >1gL" 1 - -
Take iron supplement, Take 0,81 >0,05 |0,57-1,15
folic when the 1 6" Do not take* | i i
week of gestation
Take iron supplement, Take 0,82 >0,05 | 0,63-1,06
folic when 32."” week Do nof take” | i i
of gestation

Note: sample size analysis (n) = 122; * is: reference

plasma iron of the PC-T group was 5.2 ng/mL; 19.2 ng/L; 4,1 mg/kg
and 16.8 pumol/L, higher (statistically significance) than those of the
RPC group as 1.8 ng /mL; 3.6 pg/L; -3.2 mg/kg and 13.9 pumol/L,
respectively.

There was no difference of serum iron status between the two groups at
beginning and the 16™ week of gestation except for BI of Ty of PC-T
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group (6.2 mg/kg) which was lower than that of the RPC group (7.9
mg/kg) with p <0.05.

Table 3.5. Efficacy of food supplements on the vitamin A status
parameters of women in PC-T group

PC-T group RPC

n Mean £=SD n Mean = SD

viea | To | 69 | 159x038 | 69 [ 1684077

( ni(;l/L) Tis | 61 | 1,71£031% | 61 | 1,75+0,71°
K Ty | 61 | 1,54+034" | 61 | 1,51+0,55"

To | 69 | 1,10£037 | 69 | 1,16+0.48

RBP "r 1761 | 12720445 | 61 | 127+0.60

(pmol/L)
To | 61 | 1,520,670 | 61 | 134+048

Data presented: (mean = SD). Use t-test to compare values between two groups at the
same time of study or to compare the values between time periods in the same group (To
with Tis, To with T32 or Ti6 with T32). a, b, ¢, d is the value of "p" when compared in the
same group, a is: p <0.05, bis: p <0.01, c is: p <0.001 and d is: p < 0.0001.
Comment: In the PC-T group, the Vit.A concentration at the 16" week
of gestation was 1.71 umol /L, higher than those of prior to pregnancy
(1.59 pmol/L) with p<0.05. At the 32™ week of gestation, the Vit.A
concentrations in the PC-T group and the RPC group were 1.54 pmol/L
and 1.51 pmol/L, respectively, lower (statistically significant) than those
at the 16™ week of gestation (PC-T group (1.71 pmol /L) and RPC group
(1.75 umol/L)). There was no difference in Vit.A levels the 32™ week of
gestation compared to prior to pregnancy in PC-T (p>0.05). In the RPC
group, the Vit.A concentration at the 32™ week of gestation (1.51 pmol /L)
was lower than that of prior to pregnancy (1.68 pmol/L) with p <001.
The RBP level of PC-T group at Tis and T3, is 1.27 pmol/L and
1.52 pmol/L, respectively were higher than prior to pregnancy (1.10
umol/L) with p <0.01 and p <0.0001. The RBP concentration at T3, in PC-
T (1.52 pmol/L) was higher than that of Ts (1.27 pmol/L) with p <0.001;
In the RPC group, there was no difference in RBP concentrations between
the study periods: To and Tis; To with T3, and T with Ts.
There was no difference in Vit.A, RBP concentration between PC-T
group and RPC group at the same research time.
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Table 3.6. Efficacy of food supplements on differences of vitamin A status
parameters of women in PC-T group

PC-T (n = 61) RPC (n = 61)

Median Median

Clinical parameters | n n
P (p25; p75) (p25; p75)

vita | Te—To | 61] 013 (-0.05036) | 61 | 0.07 (:0.140.29)
A Ty, Ti | 61] -0,16(-035;0) | 61 | -0,16 (-0,46; 0,02)
(molL) = T 61 | -0,05 (-0.36: 0,19) | 61 | -0.19 (-0.41: 0.18)
rep | Le=To | 61| 0.15(:0.03;0.37) | 61 | 0.08(:0.09;0.30)
(umoyL) |1 Tis [ 611 0.20 0.08; 0.53)" | 61 [ 0.10 (0.15; 0.35)°
" T—To | 61 0.28(0,16; 0,63)" | 61 | 0,12 (0,02; 0,41)"

Data are presented: median (p25; p75). Use the Wilcoxon rank sum-test to compare the
values between the two groups. * p <0.05; ** p <0.01.

Comment: The median difference in RBP level between T3-Tis and
T3,-To in the PC-T group were 0.20 pmol/L and 0.28 pmol/L, respectively
higher (statistically significant) than those of RPC groups (0.10 pmol/L
and 0.12 umol/L, respectively). There was no difference in Vit A
concentration, between PC-T group and RPC group at study stages (Tis-
To); (T32—T16) and (Tsz—T()).

20.0%

—e—PC-T A RPC
s de = RPC o 18.0%

15.0%
10.0%

5.0%
PC-T
3.3%

Percentage of women having Vit.A < 1,05
(umal/L)

0.0%

Wi Wis W32

The week of pregnancy

Figure 3.5. Comparison of percentage (%) of women having low Vit.A
concentration between PC-T and RPC groups during pregnancy
Comment: At the time of 32" week of gestation, the percentage of
women who had a low level of Vit.A in the PC-T group was 3.3%
lower than that in the RPC group (18.0%) with p < 0,01. There is no
difference of the percentage of women with low Vit.A levels between
the two groups at beginning and the 16" week.
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3.3. Effect of food supplement on iron and vitamin A status in
women who received food supplement from the 16" to the 32™
week of gestation

Table 3.7. Efficacy of food supplement on parameters of iron status of
women intervented during pregnancy

MG-T RPC
Clinical n Median n Median
parameters (p25; p75) (p25; p75)

To | 69 | 46,2(33,5;92,0) | 69 | 51,1(32,1;83,0)
Ferritin | Tis | 60 | 65,35(30,1;109,3) | 61 | 69,9 (49,3; 119,4)
(mg/L) | 1, | 60 10,0 (1,9; 20,5) 61 8,8 (0,1; 18,2)

Ty | 69 3,7(3,1;4,7) 69 | 3,6(3.,0:4,7)
STfR | Ty | 60 2,7(2,2;3,4) 61 | 2,6(22;32)
(mg/L) | 1, | 60 43 (3,3;5,6) 61 4,4 (3,7; 6,0)

To | 69 8,2 (5,8; 10,6) 69 | 8,0(6,2;10,2)
BI Tis | 60 | 10,4(64;127) | 61 | 10,7(7,5; 12,3)
(mg/kg) | T, | 60 1,6 (-4,7;4,3) 61 | 0,7(-13,7;3,6)

To | 69 | 16,8(13.4;20,7) | 69 | 15,7 (13,4;213)
Iron | Tie | 60 | 204(168:23.5) | 61 | 19,6 (16,8;22.4)
(pmol/L) | T, | 60 | 16,8(11,8;21,3) | 61 | 14,8(11,2;19,0)

Data are presented in median form (p25; p75).

Use the Wilcoxon rank sum-test to compare the median values between the two groups.
Comment: There is no difference of iron status parameters:

Ferritin; sTfR; BI and plasma iron among women who received food

supplementation at the 16™ week of gestation compared with those of

women in the RPC group.

Comparison of percentage of iron-folic pill-supplementation
between MG-T and RPC groups showed that there was no difference on
the iron supplementation percentage between the two groups at all three
periods: prior to pregnancy, 16" week and 32™ week of gestation.
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Iron-deficient Body iron = 0 Iron deficiency
erythropoiesis (mg/kg) anemia

Figure 3.6. Comparison of iron status in women at the 32" week of
pregnancy between MG-T and RPC groups

Comment: After intervention at the 32" week of gestation, women
in the MG-T group had a percentage of iron deficient erythropoiesis
(59.3%); the percentage of women with BI < Omg/kg was 37.0% and
the percentage of iron deficiency anemia was 22.2% that were all lower
than those of the RPC group. However, the difference was not
statistically significant with p> 0.05 in all three cases.

Table 3.8. The concentration of vitamin A status parameters in women
intervented during pregnancy

Clinical MG-T group RPC
parameters n Average = SD n Average = SD
. To 69 1,65 = 0,39* 69 1,68 +0,77°
VILA 7 760 [ 1,68£037° | 61|  1,75£0,71°
(pmol/L)
Tz, | 60 1,55 + 0,392 61 1,51 + 0,55¢
To 69 1,17 £0,51 69 1,16 £0,48
RBP 71 7T 60 1284058 | 61 | 127060
(pmol/L)
T2 | 60 1,37+ 0,53 61 1,34+ 0,48

Data presented: (mean = SD). Use t-test to compare values between two groups at the
same time or to compare values at times (To with Tis, To with T3z or Tis with T3z) in the
same group, with a, b, c¢ is the value of p when comparing in the same group. With a:
p <0.05; b: p <0.01; c: p <0.001.

Comment: There is no difference of Vit.A status parameters
between the MG-T group and the RPC group at the same time To; Tis
and T32. Comparison in the same group showed that after intervention at
Ts,, the Vit.A concentration of MG-T (1.55 pmol/L) and the RPC group
(1.51 umol/L) were lower than those at the time before intervention Tie
(MG-T group was 1.68 pmol/L and RPC group was 1.75 umol/L); and
To (MG-T group: 1.65 pumol/L and RPC group: 1.68 pmol/L). No
difference was found for RBP concentration between time To and Tie;
To with T3 and T1s with T3z in both MG-T and RPC groups.
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Figure 3.7. Comparison of percentage (%) of women having low vitamin A
concentration between MG-T and RPC groups during pregnancy
Comment: There is no difference of percentage women with low
Vit.A concentration betweent MG-T group and the RPC group at three
times: before intervention (T and Tis) and after intervention the 32
week of gestation.
CHAPTER 4: DISCUSSION

4.1. Iron and vitamin A status of women prior to pregnancy

411 newly married and non-pregnant women were enrolled in study
and tested for hemoglobin. However, only 393 women have been fully
collected the biochemical parameters of iron status and Vit.A. Results
showed that the prevalence of anemia women prior to pregnancy in the
study was 20.7% in the average level of public health significance. This
rate is lower than that in the national survey in 2015 (25.5%), and
corresponding to this figure in urban areas (20.8%). Although the
prevalence of anemia in the study was 20.7%,but there is 37.9% of
women with iron deficiency anemia, higher than that in the National
Institute of Public Health's (2005) census of 23.6% and also higher than
that in the study in 2012 by T.H.Son (23.8%).

The results showed that many women had iron deficiency but did not
show anemia. Therefore, iron supplementation for this group of patients
is very necessary, as these women, during pregnancy, the need to
increase their daily iron intake by 29 mg will increase the risk of
anemia. The prevalence of anemia in the study population was 20.7%,
but only 9.2% of women had iron deficiency anemia. So, if the only
solution is to supplement folic iron to anemic women, we are only
dealing with less than half of the anemia status. Anemia is not only
caused by iron deficiency, so the supplement of food with rich
micronutrients such as iron, zinc, folate, B12, Vit.A ... is essential for
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women prior to and during pregnancy, this is also the solution in the
intervention study of the subject.

Analysis of Vit.A status on 393 women in the study showed that the
prevalence of pre-clinical Vit.A deficiency in women prior to pregnancy
was 10.2%, which was a low level in terms of social health care. The
prevalence of Vit.A deficiency in the study was lower than that in Lai
Chau province (24.3%) and Kon Tum province (22.8%) in the survey
by T.H. Son in 2012. The rate of Vit.A deficiency in this study is also
lower than the national rate of Vit.A deficiency (13.0%) in 2015.

4.2. Efficacy of food supplements on iron and vitamin A status in
women who received food supplement from prior to pregnancy to
the 32" week of pregnancy.

Micronutrient rich food supplementation 5 days a week for women
from pre-conception to term was effective on Vit.A status but no effect on
iron status at the 16" week of gestation, effectiveness of intervention
showed clearly changes of iron status at the 32™ week of gestation.

Although the intervention group was supplemented with rich foods
in iron; zinc; Vit.A; folate; B12 ... from pre-conception but during the
first period of pregnancy (Ti), when the iron need is not the highest, the
percentage (%) of women taking iron-folic supplement in PC-T group
(23%) is lower than that of RPC group (44.3%). This is the reason that
the ferritin and BI levels of PC-T (50.25 pg /L and 9.1 mg/kg) were
lower than those of RPC group (69.9 pg/L and 10.7 mg/kg,
respectively). The efficacy of rich micronutrient food supplement was
clearly showed at the 32" week of gestation. The median concentrations
of ferritin and BI in the PC-T group were 16.4 pg/L and 3.0 pg/kg,
respectively, higher than those of RPC group (8.8 (ug/L) and 0.7
(mg/kg), respectively). The percentage of women with iron-deficient
erythropoiesis in PC-T group (40.4%) is lower than that in RPC group
(69.5%). The percentage of women with BI <0 mg/kg in the PC-T
group (28.1%) was lower than that in the RPC group (49.2%). The
results showed that taking iron-folic pills was only immediate and non-
sustainable effects such as ingesting food rich in micronutrients. The
use of natural foods, especially animal foods with high protein content,
is easy to absorb micronutrients into the body, but with a small daily
intake it is required long and regular replenishment.

The results of the logistic regression model showed that after the
intervention at the time of 32™ week of gestation, women who received
food supplement from pre-conception had a risk of iron deficiency in
body tissue (BI <0 mg/kg) were 0.61 times lower than those in the RPC
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group with p <0.05. Dietary intervention for women from pre-
conception and throughout pregnancy are effective on iron levels in the
body, regardless of age; job; the infection status, as well as
supplemented micronutrient during pregnancy.

In this study, we derived a small sample size from the PC-T group
and the RPC group (60 women/2 groups) to further measure hepcidin
levels, to investigate hepcidin levels during periods of pregnancy (To,
Tis and T3p), and evaluated the effect of micronutrient rich food
supplementation on iron status. The study found that from pre-gestation
until the end of gestation, hepcidin levels were positively correlated
with ferritin levels and BI levels. This result clearly demonstrates that
hepcidin regulation by iron and erythropoiesis is maintained during all
periods of pregnancy. Hepcidin levels during pregnancy change with
the lowest hepcidin levels at the end of pregnancy. At Ts., the hepcidin
concentration in the RPC group (1.8 ng/mL) was lower than that in the
PC-T group (5.2 ng/mL) with p <0.001. The hepcidin levels of both
groups in this study were lower than those in Finkenstedt's study in
women with the same stage of pregnancy. The hepcidin levels in Tis of
the PC-T group (14.1 ng/mL) and the RPC group (12.1 ng/mL) in Cam
Khe were lower than those of Finkenstedt’s study in 42 pregnant
women in the 1* quarter. Similarly, in T3, the hepcidin concentration in
the PC-T group (5.1 ng/mL) and the RPC group (1.8 ng/mL) was lower
than that in the third trimester (9.5 ng/mL) in Finkenstedt's study.

While hepcidine concentrations in T3, of the PC-T group (5.1
ng/mL) were higher than those of Gyarmati B’s study in 38 pregnant
women of the 40" week (2.52 ng/mL) and that of Toldi G’s study in 37
pregnant women of the 36" week (3.74 ng/mL), the hepcidin
concentration in the RPC group (1.8 ng/mL) was lower than those in
both studies of Gyarmati (2.52 ng/mL) and Toldi G (3.74 ng/mL). From
the above analysis, hepcidein concentration of pregnant women at the
32™ week of gestation in the PC-T group in our study was not higher
compared to other studies conducted in normal-growing pregnant
women, while the hepcidin level in the RPC group (1.8 ng/mL) was
very low, even lower than this level in pregnant women of over 36
weeks in studies of Gyamati and Toldi. This finding indicates that the
increase in hepcidin concentration at Ts; in pregnant women in the PC-
T group was higher than that in the RPC group because the iron store of
the women in the PC-T group is higher than that in the women in the
RPC group. This was evidenced by the comparison of iron status
parameters at the 32™ week of gestation between the two groups in T3,
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median plasma iron status parameters: ferritin was 19.2 (ug/ L); BI was
4.1 (mg/kg) and plasma iron was 16.8 (umol / L) were higher than those
in the RPC group: ferritin was 3.6 ng/L, BI was -3.2 mg/kg and plasma
iron was 13.9 pumol/L, respectively with p <0.001; p <0.001 and p
<0.01. The results showed the effectiveness of early intervention of
food supplements prior to pregnancy and throughout pregnancy.

Results showed that there is no women with Vit.A serum level
<0.7 (umol L before and during pregnancy), although there was no
difference in serum Vit.A levels between the two groups at the same
time of the study, the comparison between the time periods in the same
group showed the effectiveness of micronutrient  rich food
supplementation. In the PC-T group, the Vit.A concentrations in Tis
(1.71 pmol/L) were significantly higher than those in women prior to
pregnancy (1.59 umol/L), whereas no difference of Vit.A concentration
was observed between the two periods in RPC group. The serum level
of Vit.A decreased at the end of gestation in both groups, however, in
the PC-T group, there is no the difference of Vit.A between at time of
T3z (1.54 pmol/L) and To (1.59 umol /L), while the Vit.A concentration
at the T3, of the RPC group (1.51 pumol/L) was lower than that of pre-
gestation (1.68 umol/L) with p <0.01. Effectiveness of micronutrient
rich food supplementation was clearly demonstrated at the end of
pregnancy, with low percentage of women with low vitamin A in the
PC-T group being 3.3% lower than control group (18.0%) with p <0,01.
4.3. Efficacy of food supplement on iron and vitamin A status in women
who received intervention from the 16™ to the 32" week of pregnancy

The use of natural foods, especially animal foods with high
protein content, is easy to absorb micronutrient into the body, but with a
small amount of daily intake, it is required long and regular
replenishment of micronutrient rich food to have effectiveness. This is
also the reason that the MG-T group was also supplemented with
micronutrient rich food but as it was only started at the 16" week of
gestation, at the time of intervention (T3;), the concentrations of
biochemical parameters reflected iron status and Vit.A in MG-T group
were better than those in the control group, however, the difference was not
statistical significance with p> 0.05 in all cases.

CONCLUSION

Results of the survey of 411 women aged 18-30 that were newly
married, not pregnant in a typical rural area of the North of Vietnam
(including 29 communes in Cam Khe district, Phu Tho province) and
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intervention study of natural food supplement before and during

pregnancy have the following results:

1. Nutritional status of iron and vitamin A in women before the first

pregnancy

- The prevalence of anemia in women before the first pregnancy was
moderate (20.7%) in which 43.0% was iron deficiency. The prevalence
of iron deficiency in women is 37.9%; Median ferritin and sTfR
concentrations were 42.8 pg/L and 3.7 mg/L; respectively. The average
body iron content of women was 7.3 mg/kg.

- Prevalence of pre-clinical Vit.A deficiency in women before the
first pregnancy was moderate (10.2%). The average Vit.A concentration
was 1.65 pmol/L and RBP was 1.12 pmol/L.

2. Effectiveness of food supplementation intervention on iron and
vitamin A status in women who received supplemental food from
prior to pregnancy to the 32" week of pregnancy.

About iron status:

- The 32™ week of gestation, total body iron content (128 mg) in
women who received pre-pregnancy diets was higher than that in control
(25 mg). The rate of iron-deficient erythropoiesis was lower (40.4%) than
that of control group (69.5%). The percentage of women with body iron
<0 mg/kg was 28.1% that was lower than that in the control group (49.2%).

- Women who received food supplement prior to pregnancy to the
32™ week of gestation were at risk of iron deficiency in body tissues (BI
<Omg/kg) that was <0.61 times lower than those in women without
intervention (p <0.05).

- The hepcidin concentration decreased gradually during pregnancy,
at the 32" week of gestation, the average hepcidin concentration of
women receiving food (5.2 ng/mL) was higher than that in the control
group (1.8 ng/mL) with p <0.001.

About vitamin A status

- At the 32™ week of gestation, the percentage of women with a
Vit.A level <1.05 (umol/L) in the intervention group (3.3%) was lower
than that in the control group (18.0%) with p<0.01.

- The women's Vit.A levels in the study increased at the the 16™ week
of gestation and then decreased in the late pregnancy (T). At the 16™
week of gestation, the mean Vit.A level of the intervention group (1.71
umol/L) increased in comparision to before intervention (1.59 pmol /L).
There was no difference in Vit.A concentration at the 32" week of
gestation in comparision to pre-gestation period (p>0.05), while in the
control group Vit.A level at the 32™ week of gestation (1.51 pmol/L) was
lower than that prior to pregnancy (1.68 umol/L) with p<001.
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- RBP levels increased during pregnancy, increased mean levels of
RBP during pregnancy (Ti6-To) and late pregnancy (T3:-To) in the
intervention group were 0.20 umol/L and 0.28 umol/L, respectively and
significantly higher than those of control groups of 0.11 umol/L and
0.18 umol/L, respectively with p<0.05 and p<0.01.

3. Efficacy of food intervention on iron and vitamin A status in
pregnant women supplemented with food from the 16" to 32"
week of gestation.

- Dietary intervention for women from the 16" to 32™ week of
gestation has not been shown to be effective in iron and Vit.A status at
the 32" week of gestation.

- After intervention, the median ferritin concentration in the MG-T
group (10.0 pmol/L) was not higher than that in the control group (8.8
umol/L). The mean body iron content of women in the MG-T group (99
mg) was not higher than that in the control group (25 mg) with p>0.05. The
percentage of women with BI <0 (mg/kg) in the MG-T group (37.0%) was
not lower than in the control group (49.2%) with p>0.05.

- After intervention, the percentage of women with Vit.A
concentration <1.05 pmol/L in the MG-T group (8.3%) was lower than
that in the control group (18.0%) with p> 0.05.

RECOMMENDATIONS

1. Supplementation of natural foods rich in micronutrients for
women from the middle of pregnancy in rural areas is not effective. The
supplementation of natural foods rich in micronutrients that need to be
made early prior to pregnancy and during pregnancy is important for
improving micronutrient status, especially iron, vitamins A and is
highly feasible. Along with the addition of food rich in micronutrients,
pregnant women need to be tested for the iron and iron need in the body
to take iron supplement with appropriate dosage. Communication
programs and plans should provide a clear message about specific foods
available to encourage women of childbearing age, especially women
who are about to become pregnant and pregnant women, to improve
their micronutrient status and help to provide adequate substances for
fetal development.

2. Further studies on hepcidin levels associated with iron status and
anemia should be conducted to assess individual iron status and provide
a basis for intervention of iron nutrition in the coming years.
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