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Q5 5893 55935009050 3MBEHOMEOLS S 36M9396300L (396GHMYd0L (WHO; USA CDC)
930396530900 QO o0EE0b9gd0. S3MgM39, SBsErMA0GmO 330930l F99A900,
9330390990900, ©JOYMIOJOO s J39Ybol 15396MmbIIdW ™M s 395MbI390YdsMY sdEgdo.
33w930L d9B03990: 33¢0935d0 (LOlbEOL odMm33e935) IMbsforgmdsbyg 1oco godgs
dbmmE 00 MOLEGdL, GMAEgdos B3960 330g30LmM30L LOoLbEOL 5©ddEY (OB MBdOL
6930LGHM930590Y) 0098696 BME0MTob Tgog35L, 149935 MOLYIEMS gl 35BJRMM0S
1304LOMOYIMES 33093580, HMYMOE MOLEYdO, MHMIWGdOE bogmagol Bslobzsdwyg 00gdwbb
RMmomdols go390.

3329300 096609050 bosberg

339359 Imy330 9bowo dmbs3gdgdo MmOL¥Egddo BMEIsE Ol IBOEOEOL dglabgd, saMgmag
3039w dmbEs LEWWYNBoEo 06BMOT5300l Imdogds bogmaol by@zwmwo dogrols
©9939d3H900L 3930390900l JgLobgd LodoMm3gemdo, s 935D oAb 3MMIWS309d0
BMGOL EIBOGOGHLS s bgM3 0 ool IBRIJEHIOOL 496300056M9dL MO, s Lbg.
396IM:

1. 3069395 Bo@Bo0s BgbGobywMo 33e935 OB Joegddo JMMIO35® BMESEOL
©9IB0EOGHOLS s ByMzmEo Jowrol 9xdEgdol d9dmbggzgdol dglfogwrols Jobboom
L5JoMM39W ML M90Mmbgdd0, s IPIBOW 0dbs 3MMYEs30930 MMLYIGdTo BMESEOL



ROAESHOL ©IR0GOGHO @5 69(379¢70 Joerols 09939959080 bsgs®og9¢mdo
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©IBOGOALS s Boymayol 6yM3wo ool YRYIEJOOL 2ob30msMgdsl FnMmOl; Mmool
©IBOGOALS o 96990930L BdMYgse0dgdSL FmMOl MMM Joegddo.

2. 99LHogaro 0465 ML Joargdol bmEMm0E0Io LESEGMLO, 393900 5bsoBo s
306395 IPA06S BodEMBO030 33900L (M50 8EOEIMO 15533900 3OMPIEHJO0M)
339300 5 Mool IB030EHY Lolbrol 330930l G99AgdL dmMol dobyb-
390093™d6MH030 353d06)9d0.

3. 393900005 565¢r0B0 MOLYIEgddo M3060L IBOEFOEOLS O BMEsEHOL IBOEOEOL F9IRS©
3963000060900 IEYMTMGMDIOOLY, O FobOLIBEOZMS Fo0 FJ0HBYHBMOMOZ0 MBIGIMOMdJdO
56990930b 25630056090500.

4. 306395 0465 9Lfogerowo J0BYH-G9gMmdIM030 353006900 Lolberom bs0glsryM
J6Fobgdsbs s bgM3zeo Jorol gR9dEHIO0L ob3z0mscMmgdol G9dmbzg3z9gdl Fmemol,
Logo@mnzgermdo.

5. 250m3w0b@s 3m-850b0bygd0 99997 3HB0E0gdBY: BMEsE Ol IBOEOGHO 969006
O g030; BMEEOL PIBOGOGHO 39569306 MEOLMEdT0; BMESEHOL IBOBOGHO
56990996 5 ©30650098030GHIO MOLMEGdT0; $573809H0 MOLYYEGDO LoE SMOL BMESEOL
©IBOGOG0, QO 56 5MOL ©3060L IROEOAGH; 0oL IBOEOEHO 9698096 MEOLWE9dT0;
3060l ©9R0E0G0 56556930116 MmMLYIgddo; 56930MM0 MEOLMEGdO Lo 56 sGOL M30bol

Q5 O3 BMSGOL IBOGOGO.

©3635 Y9 85935600 doBHo3s©O ©IBIe98980:

1. 850500 BMs@ob IR0EOGHOL 393MEIX9ds MOLWgdTo, s BogsMsrIME
49360 MJE0I0 515306 Joegddo BMYsH, 3065006 3393590 dMbsHowgmdwbgb
MO gdo 1-ge GHOodgl@G®do.

2. 350505 6yMzmeo Jowol 9xBgdEHId0L go3mEIgdol dsB3969dgwo Lsgds®mzgwmdo

3. LAGHOLAHOIMOIO WIPIBEGHWIOS JMOIEI(30900 BMOEHOL IBOEOGLS S bgMzMEwo
0ol ©g59JGHJO0L BMOI0EOHYOL Mo, 30608 IBOEOELS s 5690sl MG, s
51939 BMSEOL EIBOGOGHLS s 969F0sl FMMOU.

4. 259m3w0bs 35056 B 0bBMOT0MGOMEMIOL MbY, MmMLME9ddo, FZmeomdol
9595356 (FMeo@0b) oYM X 96330000 9B9JEHJOOL Tglobgd Boymaol bgezwmwo
ool ©9%3993Jo0L 25630005M980L 3619396305LMsb B0Bs0r1gd5T0.

5. 2959m3w0bs BnwsEob IR0E0GOL Mo 569300l gob3zomsMgdsdo, Mmmlmegddo.
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6. 5030065 30M30M3MMIMM(30W0 ETMIOWIOIENGOS BMESEH00 OO0 1533900
3601993 gd0l 0gdle S BMWsEOL IR0EOGHOL 3609396305, s Tglsdsdola bAw-b
39000b393900L 990306905l FmEOU.

7. 33w930L 8909590bg 8987185305 ©930396@30900, E®mIJog J6@s 0gbsl Fadmygbgdrero
939996590 36939630910 063)96M396(30900L Q9T30LS s 90D YOOL 3BIMm(3919dd0.

65965280l 536B5305: LEOLYMEBHOEOM b5TMMAOL BOMAT96EJOO IMblYbgdeos Lbgsalbgs
L59OMSTMOOLM 3MbRgM9b3090%Dg (2th World Congress on Midwifery and Neonatal

Nursing, Philadelphia, USA; Global Conference on Nursing and Health Care, Amsterdam; 25th
European Nutrition and Dietetics Conference, Rome.). 515939 399™J399605 biGo@0gdol
Lb3oslbgs LdgEbogM™ MBI gBLS s 0bEYMbYE-200m(39990T0 (Journal — “ACTA
SCIENTIFIC NUTRITIONAL HEALTH (ASNH)” /International open Library; Journal —
International Journal of Clinical Nutrition & Dietetics; Caucasus Journal of Health Sciences and
Public Health; Biomedical Journal of Scientific & Technical Research (BJSTR); Georgian medical

news Journal; Global Journal of Nutrition & Food Science)

659680l Joazeemmds s LAGNIAIs: ©oLYOGHSE05 39905 4 0530L: Tgbogseols, 33¢n930L
39092900, ©s15336930b, 36MogdE 030 193mTgbOE0gdOL, 358mMmYgbgdIEO WOEIMSEHMEMOL,
OobYOH G300l 19dsBg 25dMmd39969d9e0 sdg3bogMH™ FOHMIGOOL Lo, S MsbsMoYo CD-
Log9b. OLYMEIE0S IHIMOE0s 151 939MDY, APA-U ool dmmbmgbgdols sggom.
39909496900 o@ Mool bos 8903936 112 {go®ml. msbadmvye CD-byg Rsfig®owos
Lomd@Gmmm olgMESE00Ls s 35369l (JsOmwar s 0byaolivy® 969d%Y) gwrgd@HOmbrywo
396L0900, 259Mmygbgdo 300b35M0, IMbsgdms gegdEHOMbMO dobs (SPSS-d5by),
©OoLYOGHO300L 19d5Dg 29939969390 Lsdg360gMHM FOHMIGdO.

339300 890098980

LOEOLYOGHOSEOM 33e930L 39M0MmETo bver 49dm33wgEo 0gbs 1203 mOLEo, MOLMEMdOL
1-go G®0odgbBHeol 3960mdo.

39903309 @ms 51530 IYMHYgMdS 17-05b 48 {ersdy. 200M 3390 MELMEgdOL

393 LMdS (64.4%) HoHImagbowo oym 21-30 §.§. sbogmdMm030 Xamz0m, 17-20 §.§.
3153MmdM03 X 2BYY IMOMS 6.6%, bemewm 31-40 §1.§ sLbs3mdM03 XaMBRYY - 27.7% s 40-48

0.0 9U5390%9 - MOBMENS 1.3%. 35833 GME MOBMEIMS LETMOEM S530 950ybL 28 [genb.
gbcoo #1



ROAESHOL ©IR0GOGHO @5 69(379¢70 Joerols 09939959080 bsgs®og9¢mdo

3b53MdM030 300339 MOLMDS
XdBI00 36MM395G M0 Mom©b™Mds
(focwo)

17-20 6.6

21-30 64.4

31-40 27.7

41-48 1.3

Lo 100% (n=1203)

sbgdos

569900 359Mm30bs 250Mm33egE0 3mbE0b96¢0L 20% (n= 240)-do
3bOowo #2 /390myemdobo (56580s)

2590330999 mOLYPDS MMEIHMdS sbgdoo ddodg sbgdos
(I-g0o BModguBHe0) (Hb<110 g/L) (Hb<70 g/L)
boyeo 1203 20% 0.0%

390mamdobol 3mb3EbEMsE0s MOLWWgddo dgMygmds 71 - 150 g/ - GsMAwgddo
3900m@™d0obol 3mbEIbEHMsE30s MOLWEgdTo S1g goobsfos

gbcoo #3

Hb (/) 36396G M0 Hom©Ibmds
71-109 20

110-119 28.2

120-139 50.3

140-150 1.5

L 100% (n=1203)

569900l d900b3z93900 5b53MdMO30 X AIRJOOL dobgz0m Sl gobsfows
gbc®owo #4

13



ROAESHOL ©IR0GOGHO @5 69(379¢70 Joerols 09939959080 bsgs®og9¢mdo

3b53MdM030 56990000 MOLWwmNS

X37IBIO0 3639630 MoE9bmds

(o)

17-20 16

21-30 24

31-40 18

41-48 7

boyen 20%

gbcoo #5

Descriptives

390myemdobo Statistic | Std. Error

Fol Mean 118.28 .336

95% Confidence Interval for Mean |Lower Bound 117.62
Upper Bound 118.94

5% Trimmed Mean 118.82
Median 120.00
Std. Deviation 11.651
Minimum 71
Maximum 150
Range 79

®3060b ©I%05090

30606 IR0EOGHO 390Mm3w0bEs 49dm3z3wgmwo 3mbE0bygbEob 57% (n= 686)-do
gbOowo# 6/ 3gmoE0bo (H3060L gxoE0EO)
3990330999 OB MMEYHMdS 5396M0E0bo <15.0 pg/L
(1-¢o B®0dgLE®0)
Lo 1203 57%
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19600G060L 30639635305 MOLEgddo dgMygmds 0.01 — 235.6 ¢/ - BsMAWgddo

B9M0E0b0L 3006:396GHME0S MOLMEgdTo sl Qobsfors

gbOowo#7

1960&0bo (ug/L) 360 396G 0 Gom©gbmds
0.01-5.0 14

5.1-15.0 43

15.1-20.0 12

20.1-30.0 12

30.1-50.0 11

> 50 13

b 100% (n=1203)

63060l 953030EOL 99900b393900 SL53MIMOZ30 X MBYdOL Jobg300 Sbg Aobsfowr s

3bOowo#8
Sb53MdMO30 ®3060L gzoz0G0m
Xd0B900 OLYER®S 3OMEIvGYwo
(©oero) 5096Mds
17-20 38
21-30 70
31-40 49
41-48 62
byen 57%
3bOowo#9
Descriptives
19M0GH0bo Statistic | Std. Error
Fol Mean 20.0062 59567

95% Confidence Interval for Mean |Lower Bound 18.8375

Upper Bound 21.1748




B0 @IBOGOAO @5 69030 Joerolb @IBIIOIE0 bogsGm3germdo

16
5% Trimmed Mean 17.3939
Median 14.4000
Std. Deviation 20.66046
Minimum .01
Maximum 235.60
Range 235.59
QOS50 #1
o .~ 63.0%
70.0% — 56.0% 28.0% __ 57.0%
60.0% - 51.0%
50.0% -
40.0% - %
30.0% 22.0% = 19.0% ¥ ©30b0b
0% - 0% 0% | B 20.0%
o QIBOEOGHO
20.0% - 13:0%
10.0% -
0.0%
\50 é\O @‘3 & (‘_O/
o > N
S 8
BHOb @IROEOHO

RMsEHOL IBOGOE0 39IM3wW0bEs Fodm3zegeo 3mbEH0bygb@Eol 28% (n=337)-do (sbGowo
#3)
BMsEHOL IBOEOEOL 39303l 3OMEgbEMwo 3583069090 oo gdom Foow0s
(QssbErmgdom 1.5-x96M d9E0) obsgego LogsMmzgwml Hgyombgddo, 30069
5033w gmT0. 50b0dbmEo 256353900l J0byHO, OO SWBSMMBOM, FMbEbEgMdOL
339000 3939330 ©93L, HMIGEUsE M9A0MBIBOLMZOL BHMIOE0v0 Tobolid0smYdEdO
2409hboo.
3bOowo #10 /xmEs@ol gnoEodo

MOLYEMS H5MEI6MdS (8M@sGHOL EIROEOGHO)

(399m33wgm0) Lolbarol IMsEOL Bmes@o <3.0 ng/mL



ROAESHOL ©IR0GOGHO @5 69(379¢70 Joerols 09939959080 bsgs®og9¢mdo

beyeo 1203 28%

RMsGOL 306:396GHM305 F9MYgmds 0.01 sb 48.0 ng/ml - 3g. BMwsE0oL 3mb639bGHOSE0s

Ob)egddo sl A9bfo s

RmwsGo (ng/mkL) 360 396G M0 Gom©gbmds
0.01-3.0 28

3.01-10.0 29.6

10.01-20.0 21.2

20.1-30.0 17.6

30.1-48.0 3.6

L 100% (n=1203)

RMSGOL IBROEOGHOL F9000b393900 s153MdM030 X AIRJOOL dobgz00 sl obsfoers
gbcoo#11

Sb53MdM030 ABOHE0oL IBOGEOGHOM
Xd0B900 OLYER®S 3OMEIvGHYwo
(©oero) 5096Mds
17-20 23
21-30 27
31-40 32
41-48 25
boyeo 28%
3b®oo#12
Descriptives
RGO Statistic | Std. Error
Fol Mean 10.7675 29664

95% Confidence Interval for Mean |Lower Bound 10.1856

Upper Bound 11.3495
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5% Trimmed Mean 9.7562
Median 6.8200
Std. Deviation 10.28874
Minimum .09
Maximum 76.50
Range 76.41
QQO053M505 #2
40.0% 34.6%
35.0%
30.0% 25.0% 28.0%
25.0% iz -
20.0% ri —
15.0% 77 ‘ T
10.0% 77 ‘ —
5-0% 77 ‘ -
0.0% \
o0dowobo  3sbgmo o0FoMs  Lodgatmgam Lem

6963290 8ol ©IRIIAIE0
6930 doeols ©9589dGHIO0L go3MEwgdol 35B396909eo 1000 3mEbodmdow By
39IMZW0m F9500y9bL Lodwyseme 3.7-b (3bMowo #4). Imbs3999d0 50gdwos Fbmenmo
33193530 B0 gbEobgum@mo sfigligdmewgdgd0sb.
gb®owo #13 / NTDs

3M@Ebswdmdowms  NTDs (bg@zwmaro dogrols NTDs/

50096M0ds ©9939J3H900) 1000 3m3Eboedmdowmby
Lo 14982 56 3.73

3b®owo #14 / NTDs G9a006930L (bgb@E0bgagdol) dobggom

M9a0mbo # gogbosewdmdowo | NTDs (bg63ero dorol gi39dégoo)

boyeo | Spina Bifida 96963985 05/9639835mmizgwy

0d0wOoLO 11245 31 20 11 (8/3)

Jobgmo 1275 7 4 3 (2/1)
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53562 1830 14 10 4 (3/1)
Lodga®gm | 632 4 3 1 (1/0)
L 14982 56 37 18
302609¢n530980

1. ®30b0b ©g503000 - 569005
63060l ©953030EOL 359Mmbg3Egbs g9dmynbadmewo ogm Lolbarol Lssbserobm dobsgrols
33w9395 B9H0EGH0boL 3nd3mbgbEHBY. by Jowgdmo F a0l IR MBS 569300 (<110
/@) 5 565569900l 5639693 gdol dobgz0m. sig3g dmbos JoMgdwyeo dgw9agdoL
OX AR 03060l ©g503E0EOL (<15 pg/L) s sM5IB03E0GOL (> 15 pg/L)dmbsizgdgdol
dobg30m. I 0dbs ®3060l IBOEOEL LogMmm 3OM3gbGWwo dsB3969dgwo
L59OOM 250M33W g 3M3MME5d0, 569300l 3MIM396EE0 IMbS(3930, O J939S sbsE0bO
dom Mol sMLYdIO (56 5MOLYOMEO) 3MOYESE00L Fodmliagergbo.
LBSGOLGHO0ZNOO 5650 DBOLIMZ0L dmygbgde 0dbs 2X2 3bMH0 o, MMl Jobgz0m3
393909000 25003900l Jobg30m 0B HOL YOOl F9BsMIIOL/BIMEMBIOO
®ob3ob (RR) s 9s6bgdol d95350009d0L (OR) 35B39690gd0 (03060l sgoio@o0-
569805/63060L 5MH5©9B03E0EH0-969009), saMgm3g Chi-squire s P value bi¢s@ol@ozmdo
LoOHIMBMMOOL FoB39690¢9d0. 50B0TEIEO o3G0 A5TMZ0bEs ,,de0gMO
3069305 3060l IBOEOELS s 569d0sl FmMol (RR-4.6; OR-6.2).

569305 | 96 560L 5b9gdos | Lvyem
30b0b gn0EoGO a/206 b/476 682 | R1=206/682"100=30.2%
56 560ob 3060l gBOEOEO c/34 d/487 521 | R2=34/521*100=6.52%
b 240 963 1203

RR(R1/R2) -4.6; OR(ad/bc) - 6.2

Chi-squire — 109.4; P< 0.05 (0.00001)

995351905 IX0IMO JMOISF0S

56990996 OLMErgddo H3060L YBOEOEHOL 3OMEIbEMwo oo - a/(a+c) =86% (563309M
MObegddo Mgl 3Jmbs 3060l IBROEOEG0)
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2. geemshol ©995030090-569005
RMSGOL EIBOGOGHOL godmbogergbs 359mygbgdwer 0dbs Lolberol LssbseroBm dsboerols
3393 B¢l 3m33mbgbébY. dmbs Jowgdriero 8ggagdol IXIBIOS BOGOL
©98030GH0U (<3.0) s 5M509IBR0EOGHOL (>3.0) Imbs3999d0L Jobg30m. OHObLS BMWsEOL
©9IB0E0GHOL LygOOM 3MM3E6G Mo 356396909e0 BogMHmM 450330 3m3MMEGHSd0, s
393905 5650D0 BMEsEHOL IBOEOELS O 569F0sl, FNGMOL 5OLBYOMEO (56 sMIMBYdIEO)
3M6OH95300L 259mbsgergbac.
965¢0Bolsm30l godmynbadmewo 0dbs 2X2 3bGHowo, HmAwol Jobg30ma3 359390900
3°03¢900L 0bg300 IY0bS MOL3gdOL F9RsMHPIOOL/BsMEMdOMO MOLZoL (RR) s
356L9gdoL 9350900l (OR) 35B39693cgd0 (BMEsEHOL OIROEOE0-569005/FM@sE0b
5M5QIBOGOGH0-9069000), saMgmgqg Chi-squire s P value bdo@olGoz®o Lo®fdwmbmmdols
358396900 900. 506036490 2503 gd0m 45FM3w0bEs ,3MMYs30s“ MI0bOL IBOEFOBHLS S
5699056 dmeol (RR-2.8; OR-3.9). 569900l 90bgz00m 25390090 ds 3OH:M39bEGHWIds 4903e0sd
5B3965, ™A 569900l J9dmbzg3sm5 ObEMYd0m 46.8% 3MM396GT0 dMbsfoegmdls mas@ol

QIBOGOOO-

sbgdos 56 5M0ob 569005 | Lyew
RMGOL IBOGOGHO a/126 b/210 336 R1=37.5%
56 560l B oGOl IROEOGHO c/ 114 d/753 867 R2=13.2%
L 240 963 1203

RR(R1/R2) - 2.8; OR(ad/bc) -3.9

Chi-squire — 61.5; P < 0.05 (0.00001)

9985L905: 3MEMIGES(300

56980996 OLMEGdT0 FMeoEHOl EIBOGOGO J9dMmY3e0bs /a/(a+c)= 52%-b(56930M
MOLgddo M9l 3Jmbos BMmEsEHOL IBOEOEO)

091935 399M30 49B0WEHZMOL 9999 250M30bEs, MMT 5M9M30bs©IBOFOGHWO ©s
569906 306306396330 BMEsE ol IBOEOEH0 sB0JLoM©s 14%-T0. gl Bsb3969d9w 03
809100090L 08 BogBbg O™ 569300L 356133910 3GIM396E0 T30S YIS M©
RMEOE0L EIBOEOGH00 (399 MBELEHNMO 5657309).



ROAESHOL ©IR0GOGHO @5 69(379¢70 Joerols 09939959080 bsgs®og9¢mdo

3gbOowo # 15 /mOlryemdol boby@dwogmds Mgaol@Mmogool dmdgbdolsmgol:

MOLYIEMBOL bobaBdeozmds (33065)

4-6

7-8 9-10

11-12

%

13

34 20

33

33999 - BOwsBHob @IBOEOGHO

RMoGob 9993390 3G GHJO0L JoMgds - Bms@ob Jomgds

3bOowo # 16 /gmes@ol rorto domgds

BOSGH0-EOIO0 J0wgds-(93y/©w)

% mOLMEo

<100

8%

100-400

22%

400-600

54%

600-1000

14%

>1000

2%

gb®owo # 17 /NTDs - gms@ol ga030@0

RMEEob 306396@®s30s (ng/mL) mObmeo % NTDs
<3.0 (9x03030) 28% 40
3-5 18% 8
5-10 17% 5
10-20 22% 3

>20 15% 0
b 100% 56

3. geemsholb 09505090 - NTDs

RMWdGOL EIBROEOGHLS s BYM3IEo Jool YBgJEHIOL ImGmOL JobyH-09wYAMdMH030

21

3938060l ol Ygbs A9dMmYgbgd e 0dbs 2X2 3bMogro, MmIeol dobg30053 39390

29503¢900L 0bg300 IY0bS MOLZYdOL F9RsMHPIOOL/BsMEMIOMO MOLZoL (RR) s
35bLgdoL 9535Mgd0L (OR) 356396900900 (BMEsE0L ©IB03E0E0- NTDs/gmas@ol
5650958303040~ NTDs), sp@gomgg Chi-squire s P value bgo@ol@ozm®o Lo@fdwxmbmmdols



ROAESHOL ©IR0GOGHO @5 69(379¢70 Joerols 09939959080 bsgs®og9¢mdo

358396900 900. 50603690 2503w gd0m 45FM3w0bEs ,d5¢056 dogMO JMEMYWSE0S”

BMG0L IB0E0GHLS s NTDs dmMol (RR-7.2; OR-8.2).

NTDs 6 56ob NTDs byem
BOEEHOL IBOGOGHO a/40 b/269 309 R1=13%
56 5MOL BMWSEOL IBOEOGO c/16 d/878 894 R2-=1.8%
Lo 56 1147 1203

RR(R1/R2) - 7.2; OR (ad/bc) -8.2
Chi-squire — 64.3; P< 0.05 (0.00001)

398351905 doE05b d0gMHo 3MEMGES(300

BOWGHOL ©IB03E0E0L oo NTDs -b Lsghmem Gom@gbmdsdo - a/(a+c) = 71% (NTDs

Bogma00 mOLIEgddo Modgbl 3Jmbos BmwsEol gnoi30E0)

0536505 #3 / Gaews@olb 800gds (33999) - B0l IBOEOEO (3esHds)

B0WsEOl OO Jomgds

60%

40%

0%
93/

<100 [100-400 m400-600

B®35Bg odsero - <400 932/0;
B®dob gotyargddo - <400-1000 93/

b53d5m Foeoero - <1000 933/

0536505 #4 / Geaews@ol 3mb3gbGMssos

[#%]
p

12%
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Problem Statement

Most congenital malformations (BDs) develop during the first 3 months of pregnancy. 1 in 33
babies are born with a birth defect in the United States. Most of them are caused by a combination
of many factors: 1. Genetic. One or more genes undergo a change (e.g., Fragile X syndrome), and in
some defects, one or all of the genes are absent. 2. Chromosomal factor. In some cases, a
chromosome or part of a chromosome may not be present (e.g., Turner syndrome). In other cases,
the child has an extra chromosome (eg, Down syndrome). 3. Exposure to medicines, chemicals or
other toxic substances. E.g., harmful alcohol consumption may lead to FASD (fetal alcohol spectrum
disorders), and 4. Lack of some nutrients. For example, insufficient intake of folic acid (folic acid)
during the pre-pregnancy and 1st trimester of pregnancy is more likely to lead to neural tube
defects (NTDs). Numerous studies confirm that if a woman's body receives the required amount of
folic acid, the risk of developing fetal neural tube defects is reduced by 50-70%. Nerve tube defects
develop during the first 28 days of pregnancy - usually before a woman learns she is pregnant.
About 50% of pregnancies in the world are unplanned. Thus, every woman who is even planning a

pregnancy should take folic acid.

Every year, more than 300,000 babies are born with neural tube defects, the main cause of which,
according to many studies, is folate deficiency. The prevalence of neural tube defects (NMDs) in

Europe is 1.3-35.9 (per 10,000 live births). In Southeast Asia it reaches 66.2.

The most common forms of neural tube defects are: a) "Spina bifida" (spinal cord hernia) - the fetal
spine can not completely cover the spinal cord, resulting in impaired spinal cord function. Children
born with spinal cord hernias have lifelong problems and require multiple surgical interventions. B)
Anencephalia - underdevelopment or incomplete development of the brain. Babies with
anencephaly die before birth or soon after birth. C) Cerebral hernia (encephalocele) - protrusion of

brain tissue due to the openness of the skull.

In 2009, a national nutrition survey was conducted in Georgia under the auspices of the United
Nations Children's Fund (UNICEF). The study showed a fairly high rate (36.6%) of folate deficiency

in pregnant women.

Folate deficiency is common where meat is not used for food at all and vegetables are processed

thermally for a long time (it is thermolabile). To avoid deficiency it is necessary to eat raw
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vegetables and fruits. Humans receive folate through food, or as a result of its synthesis by small
amounts of intestinal microflora. It is included in both plant and animal products. It should be
noted that female and cow's milk contain approximately equal amounts of folate (50 ng/ g), while
goat's milk contains about 8 times less. Absorption of folic acid occurs in the duodenum and
proximal part of the small intestine. Transmembrane transport and accumulation in the cell is
carried out with the help of vitamin B12. Scientific research has shown that people consume less
folate than they need. Because of this, food fortification laws have been passed in many countries
since the late 20th century. Folate deficiency can lead to other complications, such as leukopenia,
thrombocytopenia, megaloblastic anemia, premature birth, stunted growth and delayed puberty in
children, etc. Every woman planning a pregnancy should take 400 mcg of folic acid a day for up to
12 weeks of pregnancy. Women who have given birth to children with a pathology of the nervous
system from a previous pregnancy should take much more folic acid (5 mg per day). Folic acid is
also prescribed for anemia caused by folate deficiency before normalization of erythrocyte counts.

Folic acid is an essential cofactor in DNA synthesis.

Common causes of folate deficiency are: 1. Decreased intake of food (eg, chronic malnutrition,
excessive alcohol consumption, restriction of protein intake in food), 2. Absorption disorders
(achlorhydria, celiac disease, zinc deficiency, excessive increase in bacterial microflora) and 3.
Increase in bacterial microflora. Demand (infancy, pregnancy, lactation, malignancies). 4. Patients
with vitamin B12 deficiency may experience enhanced excretion of folic acid by the kidneys.
Rarely, hypothyroidism and congenital deficiency of enzymes can also disrupt folic acid

metabolism.

Iron deficiency is also one of the most important problems for pregnant women and fetuses, as well
as young children. Which is mostly manifested by the development of anemia. According to the
World Health Organization, an average of 40% of the population has anemia. It is known that
about 2/3 of all cases of anemia are due to iron deficiency anemia (RDA). It is most commonly
found in women of reproductive age, among pregnant and lactating women, as well as in children
of early and pubertal age. Megaloblastic anemia (folate deficiency anemia), which is caused by
folate deficiency, also plays an important role in the development of anemia. Thus, it is also
important to consider the study of anemias in folate deficiency studies to determine the proportion

of folate-deficient anemias in common anemias.
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Based on the experience of many countries around the world, based on the scale of its consumption,

it is advisable to develop and implement a national strategy for fortification of bread flour (iron and

folic acid). An economic analysis conducted in the US showed that the cost-effectiveness ratio was

40: 1 in the case of fortification of flour with folic acid (ie $ 1 invested gives $ 40 in savings), and 36:

1 in the case of iron fortification. The prevalence of neural tube defects (NTDs) has been

significantly reduced as a result of the introduction of a fortification strategy. For example, by 2006,

the prevalence of neural tube defects in the United States had decreased by 37%, in Canada by 46%.

In general, since the beginning of fortification, countries have confirmed an average reduction of

NTDs of 30-50%.

According to a study conducted in Europe, the prevalence of neural tube defects is high in a

number of countries. The research was conducted in 1991-2011, using the EUROCAT database. The

table below shows the prevalence of neural tube defects (complete) per 10,000 births. The

prevalence of the most common forms of NTDs (anencephaly, spinal cord hernia) is also shown

separately.

Cauntry years NTDs per 10 Anencephaly »opina bifida“

000 births per 10 000 births per 10 000 births

Austria 1991-2009 | 7.68 1.85 4.53

Belgium 1991-2011 | 9.37 3.11 5.12

Czech Republic | 1991-2011 | 7.47 2.38 3.98

Croatia 1991-2010 | 4.79 1.37 2.74
Denmark 1991-2011 | 10.96 3.80 5.87

Finland 1991-2010 | 8.67 2.93 4.07

France 1991-2011 | 12.02 5.21 497
Germany 1991-2011 | 18.72 3.91 11.87
Hungary 1991-2010 | 6.72 2.03 3.95

Ireland 1991-2010 | 12.13 4.96 6.33

Italy 1991-2011 | 5.60 1.66 3.08

Malta 1991-2010 | 10.95 2.82 6.32
Netherlands 1991-2011 | 8.42 2.69 491
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Norway 1991-2011 | 9.27 3.64 4.65
Poland 1991-2010 | 9.25 1.61 6.59
Portugal 1991-2010 | 4.73 1.96 2.40
Spain 1991-2010 | 9.85 5.23 3.90
Switzerland 1991-2011 | 10.17 3.89 4.65
England 1991-2011 | 13.63 5.59 6.56
Wales 1991-2011 | 15.08 5.96 7.08

Hypotheses: Prevalence of folate deficieny in pregnant women is high, wich couses high rate of

NTDs development in fetuses.
The aim of the research:

Study of prevalence of folate deficiency and neural tube defects (NTDs) in Georgia, identification
corelation between them, and based on the results elaboration of recommendations for plening

effective preventive measures.
The targets of the research: 1. pregnant women, and 2. fetus

Study design:

The sentinel approach was used, and 5 sentinel sites (health facilities) in 4 Regions of Georgia
(Achara/Batumi, Samegrelo/Martvili, Tbilisi, and Kakheti/Lagodekhi) were selected for this study.
Data Collection: three types of data collection were used: 1. extracting data from selected health
facilities (sentinel sites), 2. Laboratory results of blood, and 3. Information from special
questionnaires used in thie study.

Laboratory methodology: Laboratory testing of blood (Venous) samples were used.

Data Analysis: The Statistic Package for the Social Sciences (SPSS) was used for Data Analysis.
Laboratory testing was realized by the following study scheme: 1. Hemoglobin /in pregnant (1st
trimester) visiting sentinel site 2. Iron and folate deficiencies (laboratory testing) were studded in
pregnant (1st trimester). Laboratory testing’s on iron and folate deficiencies were conducted in
Thilisi reference Laboratory.

The study was conducted in the following clinics and laboratories:

- Thilisi - Ltd. "David Gagua Clinic"



ROAESHOL ©IR0GOGHO @5 69(379¢70 Joerols 09939959080 bsgs®og9¢mdo
41

- Kakheti (Lagodekhi) - Ltd. Archimedes Clinic Lagodekhi

- Adjara (Batumi) - Ltd. Batumi “Multi-Profile Maternity Hospital”

- Samegrelo (Martvili) - Ltd. Martvili Women's Counseling Center

- Pineo Medical Ecosystem (former 4th Maternity Hospital) - Tbilisi

- Laboratories: Vistamedi Ltd; Neolab LTD

Research Methodology:

1. Pregnancy (1st trimester) blood tests were performed on ferritin and folate to detect folate
deficiency and, in addition, to identify iron deficiency and folate deficiency in anemias.

2. Ultrasound examination of the fetus (during pregnancy) was performed within the capabilities of
the clinic (using existing diagnostic techniques).

3. According to the results of the Folate study, pregnant women were followed up to detect further
formation of neural tube defects (NTDs).

4. The nutritional characteristics and actual nutrition of pregnant women were studied using the
24-hour recall method, using a structured closed questionnaire that was filled out on all pregnant
women from whom blood was taken for folate testing.

5. An additional questionnaire was completed for pregnant women whose fetuses were exposed to
NTDs.

6. Hemoglobin was determined in pregnant women (using a venous blood testing by
multiannalizer) to detect anemia.

7. A unified coding system for pregnant women was used (one ID for all studies of one pregnant
woman).

8. In parallel with the laboratory examination of the blood contingent (pregnant women) for the
study of folate deficiency, information was obtained from maternity clinics about cases of neural
tube defects in the fetus and newborn. The results of ultrasound examination of pregnant women
(including cases of neural tube defects, cases of abortion) as well as cases of birth of children with
neural tube defects were studied.

9. Information was found on cases of congenital anomalies observed in the clinics selected for the
study in the last 3 years, including on congenital anomalies in pregnant women in consanguineous
marriages.

10. The case-control epidemiological research method was used. Was examined the prehistory of

each NTD case with a nutritional profile questionnaire and a review of laboratory test data. It was
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considered "case" to be pregnant with a diagnosis of fetal NTD. "Controlled" - pregnant - without
NTD. The methods and tools of (Follow up) and (Time trend), "Face to Face" interviews were also
used.

The questionnaire used to study actual nutrition included information on the consumption of
folate-rich staple foods, with pregnant women noting that the information they provided was not
just about one day, but about almost daily nutrition. Thus, by analyzing the information obtained
from the questionnaires, we can judge about their actual nutrition, which determines their
nutritional status.

The questionnaire included the main foods rich in folate: dark green leafy vegetables, citrus, meat,
liver (beef, lamb, and pork, chicken), legumes, cereals, cereals, etc.

The following Cut off points were used:

1. Anemia - <110 g/ L (Hemoglobin)

1.1. Severe anemia - <70 g/ L

2. Iron deficiency - ferritin <15.0 pg / L

3. Folate deficiency - folate (in plasma) <3.0 ng / mL

The data were processed through the statistical research computer program - SPSS.

The research and analysis used recommendations and guidelines from the World Health
Organization and the US Centers for Disease Control and Prevention (WHO; USA CDC). Also the
results of similar research, evidence, regulations and legislative and by-laws of the country.
Limitations of the study: Only those pregnant women who were taking folic acid before taking
blood (before registering a pregnancy) for our study were excluded from the study (blood test),
although this category of pregnant women was also included in the study as pregnant women

taking folic acid before conception.

Scientific novelty of the research:

The study provided new data on folate deficiency in pregnant women, and for the first time,
comprehensive information was found on the prevalence of fetal neural tube defects in Georgia,
and found correlations between folate deficiency and the development of neural tube defects, and
so on. In particular:

1. For the first time, a sentinel study was conducted to study cases of folate deficiency and neural

tube defects in pregnant women in the regions of Georgia, and correlations were established

42
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between folate deficiency in pregnant women and the development of fetal neural tube defects;

between folate deficiency and the development of anemias in pregnant women.

2. The nutritional status of pregnant women was studied, analyzed and for the first time the cause-

and-effect relationships between the results of the actual nutrition (folate-rich foods) study and the

results of the blood test for folate deficiency were established.

3. Analysis of iron deficiency and folate deficiency conditions in pregnant women was performed,

and their causal ratios in the development of anemia were determined.

4. For the first time, cause-and-effect relationships between blood related marriages and cases of

neural tube defects were studied in Georgia.

5. Co-findings were identified in the following positions: folate deficiency in anemic pregnant

women; Folate deficiency in non-anemic pregnant women; Folate deficiency in anemic and iron

deficient pregnancies; Anemic pregnant women where there is a folate deficiency, and there is no

iron deficiency; Iron deficiency in anemic pregnant women; Iron deficiency in non-anemic

pregnant women; Anemic pregnant women where there is neither iron nor folate deficiency.

Main statement of the thesis:

8. The prevalence of folate deficiency is high in pregnant women, and presumably in women of
reproductive age in general, since the study involved pregnant women in the 1st trimester.

9. The prevalence of neural tube defects in Georgia is also high

10. Has been statistically approved correlations between folate deficiency and neural tube defects
formation, between iron deficiency and anemia, and also between folate deficiency and anemia.

11. Very low levels of awareness about the positive health effects of folic acid (folate) in preventing
the development of fetal neural tube defects have been identified in pregnant women.

12. The role of folate deficiency in the development of anemia in pregnant women has been
identified.

13. A direct correlation was found between the intake of folate-rich foods and the prevention of
folate deficiency, and consequently the reduction of NTDs.

14. Recommendations were developed on the results of the research, which should be used in the

process of planning and implementation of preventive interventions in the country.

Approbation of the thesis:
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The abstracts was published and have been made presentations at the different international
congresses and conferences (2th World Congress on Midwifery and Neonatal

Nursing, Philadelphia, USA; Global Conference on Nursing and Health Care, Amsterdam; 25th
European Nutrition and Dietetics Conference, Rome.). also, were published articles in different
scientific journals and online publications (Journal — “ACTA SCIENTIFIC NUTRITIONAL
HEALTH (ASNH)” /International open Library; Journal — International Journal of Clinical
Nutrition & Dietetics; Caucasus Journal of Health Sciences and Public Health; Biomedical Journal of

Scientific & Technical Research (BJSTR); Georgian medical news Journal; Global Journal of

Nutrition & Food Science)

The volume and structure of the thesis:

The dissertation consists of an introduction, 4 chapters, research results, conclusions, practical
recommendations, list of used literature, published scientific papers on the topic of the dissertation,
and an attached CD. The dissertation is written on 151 pages, complying with APA requirements.
The list of used literature contains 112 sources. The attached CD contains electronic versions of the
doctoral dissertation and the thesis (in Georgian and English), used questionnaire, electronic

database, published scientific papers on the topic of the dissertation.

Study Resullts:

The study in pregnant women showed about 20% prevalence of anaemia of the 1203 pregnant
enrolling in study.

The age of the subjects ranged from 17 to 48 years. Most of the surveyed pregnancies (64.4%) were
present in 21-30 years. On the 17-20 years age group was 6.6%, the age group of 31-40 years was
27.7% and the age group of 40-48 years was 1.3% of pregnant women. The average age of the

examined pregnant women is 28 years.

Table #1

Age groups % of studded pregnant
(years)

17-20 6.6

21-30 64.4
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31-40 27.7
41-48 1.3
total 100% (n=1203)
Anemia

Anemia was detected in 20% (n = 240) of the examined contingen

Table #2 /Hemoglobin (anemia)

# of studded pregnant Anemia (Hb<110 g/L) Severe anemia (Hb<70
g/L)
total 1203 20% 0.0%

The hemoglobin concentration in pregnant women ranged from 71 to 150 g /1

The hemoglobin concentration in pregnant women was thus distribute

Table #3

Hb (g/L) %

71-109 20

110-119 28.2

120-139 50.3

140-150 15

total 100% (n=1203)

Cases of anemia were distributed so, according to age groups

Table #4

Age groups % of anemic pregnant
(years)

17-20 16

21-30 24

31-40 18

41-48 7

total 20%
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Table #5
Descriptives

Hemoglobin

Fol Mean
95% Confidence Interval for

Mean

5% Trimmed Mean
Median

Std. Deviation
Minimum
Maximum

Range

Iron deficiency

Iron deficiency was detected in 57% (n = 686) of the examined contingent

Table# 6/ Ferritin (Iron deficiency)
# of studded pregnant

total 1203

Ferritin concentrations in pregnant women ranged from 0.01 to 235.6 pg/L

Lower
Bound
Upper
Bound

Statistic

118.28
117.62

118.94

118.82
120.00
11.651
71

150

79

57%

Ferritin concentrations were thus distributed in pregnant women

Table #7

Ferritin (pg/L) %
0.01-5.0 14
5.1-15.0 43

15.1-20.0 12

46

Std.
Error

.336

Ferritin <15.0 pg/L
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20.1-30.0 12

30.1-40.0 6

40.1-50.0 5

>50 8

total 100% (n=1203)

Cases of iron deficiency were distributed so, according to age groups

Table #8
Age groups % of pregnant with Iron
(years) deficiency
17-20 38
21-30 70
31-40 49
41-48 62
beyen 57%
Table #9
Descriptives
Ferritin
Fol Mean

95% Confidence Interval for

Mean

5% Trimmed Mean
Median

Std. Deviation

Lower
Bound
Upper
Bound

Statistic

20.0062
18.8375

21.1748

17.3939
14.4000
20.6604

6

Std.
Error

.59567

47
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Minimum .01
Maximum 235.60
Range 235.59

Figure 1. Iron deficiency and Anaemia prevalence (percentage) by regions

70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

| 56.0% | [58.0%| 57.0%|

||
-

Thilisi Kakheti Ajara Samegrelo Total

51.0%

27.0% H Iron deficiency

B Anemia

Severe anaemia cases were not identified in pregnant women.

Folate Deficiency

Folate deficiency was detected in 28% of the investigated contingent (n = 337) (Table # 3)

The prevalence of folate deficiency is much higher (approximately 1.5 times) in the regions of

48

western Georgia than in the east. The reason for this difference, most likely, lies in the eating habits

of the population, which has traditional characteristics for the regions.

Table #10 /Folate deficiency

Loy

Reviewing regional profiles for Iron deficiency, showed that prevalence in studied four regions is

# of studded pregnant Blood serum folate <3.0 ng/mL

1203 28%

almost the same, and that all regions have a high prevalence.

Figure 2. Folate deficiency prevalence (percentage) by regions
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40.0%
30.0% 28.0%
21.2%
20.0% -
H Folate deficiency
10.0%
0.0% ‘ ‘
Thilisi Kakheti Ajara Samegrelo Total

There were significant regional differences in folate deficiency between the east (Tbilisi and
Kakheti) and west (Ajara and Samegrelo) regions of Georgia. The east region (21.2-25%) had a
lower prevalence than the west (34.6-36.8%).

Folate concentrations ranged from 0.01 to 48.0 ng / ml

Folate concentration was so distributed in pregnant women

Table #11

Folate (ng/mL) %

0.01-3.0 28

3.01-10.0 29.6
10.01-20.0 21.2

20.1-30.0 17.6

30.1-48.0 3.6

Lo 100% (n=1203)

Cases of folate deficiency were distributed so, according to age groups

Table #12

Age group % of pregnant with folate deficiency
(years)

17-20 23

21-30 27

31-40 32

41-48 25

boyen 28%
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Table #13
Descriptives
Folate
Fol Mean
95% Confidence Interval for Lower
Mean Bound
Upper
Bound

5% Trimmed Mean
Median

Std. Deviation
Minimum
Maximum

Range

Neural Tube Defects

The prevalence of neural tube defects per 1000 live births averages 3.7 (Table # 4). Data are taken

only from the sentinel institutions involved in the study.
Table #14 / NTDs
Live birth NTDs NTDs / 1000 live
birth
Total 14982 56 3.73

Table #15 / NTDs by the Regions/sentinels

Regions # live births NTDs

total  Spina Bifida

Statistic Std.

Error
10.7675 29664
10.1856

11.3495

9.7562
6.8200
10.2887
4

.09
76.50
76.41

Anencephaly/encephalocele

50
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Thilisi 11245 31 20 11 (8/3)
Kakheti 1275 7 4 3 (2/1)
Achara 1830 14 10 4 (3/1)
Samegrelo 632 4 3 1 (1/0)
total 14982 56 37 18

1. Iron deficiency - Anemia

A blood test for the ferritin component was used to detect iron deficiency. The results were
grouped according to the rates of anemia (<110 g /1) (including severe anemia / <70 g/ 1)) and non-
anemia. The results were grouped according to iron deficiency (<15 pg/ L) and non-deficiency (>
15 pg / L) data. The overall percentage of iron deficiency in the total cohort examined, the
percentage of anemia, was determined, and an analysis was performed to determine the correlation
between them (or nonexistent).

A 2X2 table was used for statistical analysis, according to which calculations were made to
determine the risk / relative risk (RR) and odds ratio (OR) ratios (iron deficiency anemia / iron
nondeficiency anemia), as well as Chi-squire and P value statistical reliability. . These calculations

revealed a "strong correlation" between iron deficiency and anemia (RR-4.4; OR-6.3).

anemic nonanemic total
With Iron deficiancy a/214 b/468 682 R1=214/682*100=31.4%
Without iron deficiency c/35 d/486 521 R2=35/521*100=7.2%
total 249 954 1203

RR(R1/R2) -4.4; OR(ad/bc) - 6.3

Chi-squire — 109.4; P< 0.05 (0.00001)

Assesement: strong correlation

2. Folate deficiency - Anemia

A blood test for folate was used to detect folate deficiency. The results were grouped according to
folate deficiency (<3.0) and non-deficiency (>3.0) data. The overall percentage of folate deficiency
was determined in the total cohort examined, and an analysis was performed to determine the

correlation between (or nonexistent) folate deficiency and anemia.
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A 2X2 table was used for the analysis, according to which the current ratio of risk / relative risk
(RR) and odds ratio (OR) (folate deficiency anemia / folate nondeficiency anemia) as well as Chi-
squire and P value statistical reliability indices were used. These calculations revealed a
"correlation" between iron deficiency and anemia (RR-2.3; OR-2.6). Percentage calculations for

anemia show that folate deficiency accounts for approximately 46.8% of anemia cases.

Anemic Non-anemic total
Folate deficiency a/126 b/210 336 R1=37.5%
Not folate deficiency c/ 143 d/724 867 R2=18.7%
total 269 934 1203

RR(R1/R2) - 2.3; OR(ad/bc) -2.6

Chi-squire — 61.5; P < 0.05 (0.00001)

Assesement: correlation

Folate deficiency detected in anemic pregnant women /a/(a+c)/46.8% (How many folate deficiency
patients had anemia)

However, further filtration revealed that folate deficiency was observed in 14% of the non-iron
deficient and anemic contingent. This figure also indicates the fact that a certain percentage of
anemia is caused directly by folate deficiency (megaloblastic anemia).

Along with this correlation, there are also cofindings, which are very noticeable and indicate the
poor nutrition of pregnant women and women of reproductive age in general. In particular:
Table # 16 /Pregnan women by age groups:

Age(years)  15-29 30-39  40-49

% 71 27.7 1.3

Table # 17 / Duration of pregnancy for registration moment:
Duration (weeks) 4-6 7-8 9-10 11-12
% 13 34 20 33

Nutrition - Folate deficiency

Folate-rich products consumption — Folate intake
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Table #18 /folate daily entake

% Pregnant

NTDs

mcg/day

<100 8%
100-400 22%
400-600 54%
600-1000 14%
>1000 2%
Table # 19 /NTDs — Folate deficiency

Folate deficiency (ng/mL) Pregnant %

<3.0 (deficiency) 28% 40
3-5 18% 8
5-10 17% 5
10-20 22% 3
>20 15% 0
total 100% 56

4. Folate deficiency — NTDs

53

A 2X2 table was used to determine the cause-and-effect relationship between folate deficiency and

neural tube defects. See also Chi-squire and P value statistical reliability indicators. These

calculations revealed a "very strong correlation" between Folate deficiency deficiency and NTDs

(RR-7.2; OR-8.2).

NTDs
Folate deficienci a/40
Not folate deficiency c/16
total 56

RR(R1/R2) - 7.2; OR (ad/bc) - 8.2
Chi-squire — 64.3; P< 0.05 (0.00001)

Assesement: very strong correlation

Not- NTDs

b/269
d/878
1147

total
309 R1=13%
894 R2=1.8%
1203
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Share of folate deficiency in total NTDs - a/ (a + ¢) = 71% / (How many had folate deficiency in
pregnant women with fetal NTDs)

Fig. #3 / folate entake — folate deficiency (in plasma)

Folate daily entake

eI
>1000

40% ' 600-1000
400-600

12%
20% 100-400
<100

0%

60%

mcg/day

E<100 [@100-400 m400-600 600-1000 [E>1000

Less than norm- <400 mcg/day
In normal range- <400-1000 mcg/day
High enough - <1000 mcg/day

Fig. #4 / folate concentrations

folate concentrations (in plasma)

| >20.0

10.0-20.0
5.0-10.0
3.0-5.0

30%
20%
10%

0% <3.0

ng/mL
m<3.0 ® 3.050 m50-10.0 ~10.0-20.0 = >20.0

Less than cut off point - <3.0 ng/ml
In normal range - <3.0 -20.0 ng/ml
High enough - <20.0 ng/ml

Fig. #5 Folate entake — Folate concentration
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Folate entake — Folate concentration
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20%
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Fig. #6 / co-findings

100%
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60%
=
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Folate deficiency occurred in 52% of anemic pregnancies and 22% of non-anemic pregnancies. In
addition, folate deficiency was observed in 14% of anemic pregnancies who did not have iron
deficiency.
Iron deficiency was reported in 86% of anemic pregnancies, and 49% in non-anemic pregnancies.
Even 13% of anemic pregnancies had neither iron nor folate deficiency.
The fact that folate deficiency is relatively high in both anemic and iron-deficient pregnancies in
general suggests only that the amount of both iron and folate-rich (rich) products in the daily diet
of pregnant women is lower. Drawing a parallel between iron deficiency and iron deficiency
provides a clearer picture of nutritional status and actual nutrition. Which allows accurate and
highly effective planning of nutritional interventions.
An in-depth analysis of the data revealed that iron deficiency contributed the most to the
development of anemia, and a certain causal percentage came from folate deficiency, most likely
from melatoblastic anemia caused by folate deficiency.

In parallel with the blood test, information was obtained about the extent to which pregnant
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women were informed about the need to take folate (folic acid) and its effect on health. Only, about
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25% (22%-30%) had information, and it was incomplete, about this, and in some cases a woman
was taking folic acid (12%) before pregnancy was identified. Particularly low data were observed in
women of first pregnancy (22%), while in the case of recurrent pregnancies this rate was relatively
high (about 30%). Such pregnant women, according to the study protocol, could no longer
participate in the subsequent study.

Fig. #7/ informative level and receiving of folic acid

informative level and receiving of folic acid

30%

20%
10%

0%

who has information about folic acid and NTDs

| firs pregnancy M second pregnancy who received folic acid before gestation

A relatively high percentage of folate deficiency was observed in pregnant women in the 40-49 age
group compared to other age groups, albeit slightly.

Table # 20 / folate deficiency by age groups

Age (years) 15-29 30-39  40-49
Tested pregnant (%) 71% 27.7% | 1.3%
Folate deficiency (%) 27% 29% 32%

An analysis was made of how many pregnancies predominated in the cohort of pregnant women
examined, and whether there was any association with the facts of the development of neural tube
defects as to how many pregnancies a woman had.

Table # 21 / pregnancy - NTDs

Ist 27 pregn. 3rd pregn. 4t pregn. 5t pregn.
pregnancy

pregnancy % 34.6% 32.9% 23.7%(n=285) 7.3%(n=88) 1.5%(n=18)
n=416) (n=396)

NTDs % (from the toal 57% 37.5% 5.5% - -

NTDs)
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The table shows that the vast majority of cases of neural tube defects occur in 1st (57%, n = 32) and
2nd pregnancies (37.5%, n = 21). From these facts we can conclude that during the 1st pregnancy
there is a huge information deficit regarding the positive medical effects of folate intake, as a result
of further recommendations made by the doctor this percentage decreases in pregnant women (due
to self-dissemination of information in the population), which is more pronounced in subsequent
pregnancies. And this will eventually affect the prevalence of NTDs as well. Graphically, these facts
look like this:

Fig. #8 / pregnancy-NTDs

pregnancy-NTDs

60

40

20 23.7 TG
0

1st pregnancy 2nd pregnancy 3rd pregnancy 4th pregnancy 5th pregnancy

M pregnancy % B NTDs %

The probable contributing factors to the development of NTDs cases were studied. Behavioral risk
factors, the presence of which may to some extent lead to the formation of NTDs. In particular, I
found information about tobacco use by a pregnant woman, as well as alcohol consumption.
According to WHO references, one and the other significantly affect the health of the fetus. These
factors were reported in 300 pregnant women (in all four sentinels), and it was found that only 12%
of pregnant women (n = 36) reported tobacco use and 5% (n = 15) alcohol consumption, and that it
was "in moderation." Among those whose fetuses developed NMD (n = 56), only 3.6% (n = 2)
consumed tobacco and 1.8% (n = 1) alcohol. Due to low statistical reliability, it is impossible to
consider these factors as the leading causes of NTDs.

One Sentinel base (Pineo Medical Ecosystem) also provided information on cases of neural tube
defects and possible links between blood relatives. During the last 18 months (06.2019-12.2020) 5
cases of NTDs were observed in the clinic (spina bifida-1; anencephaly-2; encephalocele-2).

Relative marriages were not observed in any of the cases.
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The main findings of study:

1. 1. Analysis of blood laboratory studies on micronutrient deficiencies indicates that more
than half of pregnant women are iron deficient (57%, n = 686), almost a third have folate
deficiency (28%, n = 337), and one-fifth already have severe anemia (20%). %, n = 240). In-
depth analysis of the data revealed that iron deficiency (72%, n = 173) (anemic pregnant
women with iron deficiency) contributed the most to the development of anemia, and a
certain causal percentage came from folate deficiency (14%, n = 34) (anemic pregnant
women). Where there is a folate deficiency and there is no iron deficiency). Megaloblastic
anemia probably occurred.

2. Study identified the following correlations:

4.1 Very strong correlation between Folate deficiency and NTDs formation
4.2 correlation between Folate deficiency and anemia, and
4.3 Strong correlation between Iron deficiency and anemia

5. Study identified the following co-findings: 52% - folate deficiency in anemic (n = 240)
pregnant women (CI-95%; p <0.05); 22% - folate deficiency in non-anemic (n = 963)
pregnant women (CI-95%; p <0.05); 30% (n = 72) - folate deficiency in anemic and iron
deficient pregnancies (CI-95%; p <0.05); 86% - iron deficiency in anemic (n = 240) pregnant
women (CI-95%; p <0.05); 49% - iron deficiency in non-anemic (n = 963) pregnant women
(CI-95%; p <0.05); 14% (n = 34) - anemic pregnant women with no iron deficiency, but is
folate deficiency (CI-95%; p <0.05); 13% (n = 32) of anemic pregnant women with neither
iron nor folate deficiency (CI-95%; p <0.05).

6. According to data from sentinel clinics, the number of cases of neural tube defects is high.
The prevalence rate for every 1000 live births is 3.7. Which is almost 7 times higher than
WHO references (should not exceed 0.5 per 1000 live births), most likely due to folate
deficiency in pregnant women, the link between folate deficiency and NMD cases has also
been correlated statistically. According to official medical statistics, this figure is much
lower, as the statistics record only cases of birth defects with a neural tube defect, and not
cases of abortion due to NMD, which is much higher (accounting for 3/4 of fetal neural

tube defects). These cases have been studied as part of this study.
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Table #22 / NCDC&PH/medical statistics official data (2016-2020 yy) for whole Georgia (5
years data). NTDs prevalence (Q00; Q01; Q05;)

Diagnosis Code  Transfer death Completed Ceased total
red treatment treatment
Anencephaly Q00 2 23 25
Encephalocele Qo1 4 2 18 24
Spina bifida Q05 25 2 111 2 140
total 189

10.

11.

12.

NTDs prevalence rate per 1000 livebirth by the official statistics - 0.7 (birth number for
2016-2020 yy — 259,296)

Only 1/4 of studied pregnant women had uncompleat information about folate and NTDs,
and only 12% had received folic acide before gestation. Especially low informative level
was identified in pregnant of first pregnancy.

In paralel of blood testing for folate deficiency, the nutrition status (eating folate rich foods)
was studied in pregnant women. The results reflacte folate deficiency real situation, 36% of
pregnant women entake folate products less than considered norms.

Behavioral risk-factors (tobacco, alcohol) impact on the formation of NTDs was not aproved
statisticaly because of very low prevalence of tobacco and alcohol consumbtion by pregnant
women. Maybe there were traditional and/or religious restrictions on answering of real
behaviors, also.

In the specter of all birth defects, registered in the sentinel clinics (last 3 years data), the
major part is belonged to heart anomalies (46.5%).

By the “maternal and children health” state program all pregnant women are receiving folic
acid supplements after registering (confirmation) of pregnancy. But we can say that it’s late,
because formation of NTDs is completed during 28 Dayes after gestation. It’s a period then
woman does not know about her pregnancy. And about 50% of pregnancy is unplanned.
The study found that only 13% of pregnant women go to the first registration in the 4th -

6th week of pregnancy, which is a very low rate in terms of prevention and proper
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management of pregnancy, 7-8 weeks - 34%, 9-10 weeks - 20%, and in the 11-12 weeks -
33%. In fact, about 3/4 of all pregnancies registered for antenatal care are delayed.

13. According to study “Blood relatives’ marriages” has not impacted on birth defects
formation, in one health care fecilitie. However, according to the data of one clinic, it is
impossible to judge the situation in the country in this regard.

Practical Recommendations:

1. It is recommended that women of reproductive age, adolescents (girls), and pregnant women be
provided with information on healthy and wholesome nutrition. To this end, the development of
government and municipal programs should be promoted, as well as the active involvement of non-

governmental organizations and the population itself in awareness-raising activities.

2. It is recommended that a woman should start taking folic acid at a dose of 400 mcg per day at
least 2 months before pregnancy and continue for up to 12 weeks of pregnancy. If you have a
family history, or have had a baby with a neural tube defect from a previous pregnancy, or if you
have diabetes or are taking anticonvulsant therapy, the dose should be 5 mg / day (5000 mcg) and

should increase dietary folate intake. (Source: Prevention of neural tube defects / WHO /).

3. It is recommended to promote the implementation of the strategy of targeted fortification of food
(including women of reproductive age) in Georgia with folic acid and iron. In addition, anemic

pregnancies with iron supplements should be continued according to the doctor's decision.

4. As the study showed a high prevalence of fetal neural tube defects, it is recommended to add a
variable - "neural tube defect" to the abortion section of the birth registry system to reflect NTDs in

medical statistics that resulted in abortion based on medical indications.

5. It is recommended that trainings be conducted for physicians on the issues of complete nutrition

of women, taking folic acid (supplements), and prevention of neural tube defects.

6. It is recommended that the state take action to promote family planning to ensure that various
studies show that 40-50% of pregnancies in the world are unplanned, and therefore the likelihood

of receiving folic acid before pregnancy is significantly lower due to low awareness.

7. It is recommended that a woman of reproductive age receive information about the positive

preventive effects of folic acid when purchasing a pregnancy test or other medical services. For this,
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pharmacies and medical institutions should be provided with appropriate information and

educational materials.

8. Information-educational campaigns for women of reproductive age should be carried out in
order to increase the rate of early registration of pregnant women in the country, in terms of timely

start of antenatal care.

9. It is recommended to put on the packaging of various products (including medical) a label
(slogan) that will focus the buyer on the health of the fetus (eg, "folic acid protects the health of the

fetus, etc.")
10. It is recommended to make appropriate changes and additions to the following legislative acts:

The Law of Georgia on Prevention of Diseases Caused by Deficiency of Iodine, Other
Micronutrients and Vitamins should be included in the Law on Voluntary Fortification of Food

with Iron and Folic Acid.

10.1 In the National Strategy for the Promotion of Maternal and Newborn Health of Georgia for
2017-2030 (Resolution # 459 of the Government of Georgia of October 6, 2017) and accordingly in
the state programs for maternal and child health, a note should be added - "Providing free access to
folic acid and iron supplements for women of reproductive age" . The list of scientific works on the
topic of dissertation:
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