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A Survey on Blood Pressure and Hematic Parameters During Pregnancy
by Women of Premature Delivery
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Abstract

The purpose of this study is to provide basic data for preventing preterm delivery in the aspects of blood pressure and
hematic parameters. The blood pressure, hematic parameters, relationship between hematic parameters and nutritional
intakes and pregnancy outcomes were compared between a preterm delivery group and a normal term delivery group.
The results obtained are summarized as follows. Diastolic blood pressure was statistically higher in the preterm delivery
group. White blood cells (p<0.005) and alanine amino transferase (p <0.05) of 3rd trimester in pregnancy were
statistically higher in the preterm delivery group. Alkaline phosphatase (p <0.0001) and lactate dehydrogenase (p < 0.05)
were statistically lower in the preterm delivery group. Inverse relationships between niacin, vitamin B6 and zinc intakes
and bilirubin (p <0.05) were shown. Vitamin A intakes (p <0.05) were significantly negatively correlated with blood
protein, but zinc intakes (p <0.05) were significantly positively correlated with blood protein. Vitamin B6 intakes
(p<0.05) were significantly negatively correlated with blood albumin. Calcium intakes (p <0.005) and iron intakes
(p<0.05) were significantly positively correlated with blood lactate dehydrogenase. Also, vitamin A intakes (p <0.05)
were significantly positively correlated with blood glucose. Normal spontaneous vaginal delivery (p <0.005) was
statistically lower in the preterm delivery group. Birth weight (p <0.0001) and birth length (p <0.005) of the neonates
were all statistically lower in the preterm delivery group. (Korean J Community Nutrition 13(6) : 903~911, 2008)
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Table 1. General characteristics of the subjects

PT(n = 61) NT (n = 165) Pvalug?
Delivery type 0.0021*3
NSVD 15 (24.6)" 78 (47.3)
C-section 46 (75.4) 87 (62.7)
1) N (%)
2) P-value by Chi-square test
3) *: p < 0.005

NSVD: Normal spontaneous vaginal delivery
C-section: Cesarean section

PT. Preterm delivery group

NT: Normal term delivery group

Table 2. Blood pressure of the subjects

Reference  PT(n=61) NI (n=165) Pvalue"

data
SBP (mmHgQ) 120 116.7 £ 7.4% 118.1 £ 7.6 0.1317
DBP (mmHgQ) 80 76.8 £ 6.0 75.1 = 5.4 0.0437*

SBP: Systolic blood pressure
DBP: Diastolic blood pressure
PT: Preterm delivery group

NT: Normal term delivery group
1) P-value by t-test

2) Mean = SD

* p < 0.05
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Table 3. Hematological profile of the subjects

PT(n = 61) NT (n = 165)

Reference data st frimester  2nd timester 3rd frimester Istfrimester  2nd frimester 3rd frimester

(<13weeks) (14-26weeks) (227 weeks) (<13weeks) (14-26weeks) (> 27 weeks)

WBC (10%/ul) 40- 100 79+ 19 91+ 24 10.2 £ 3.7% 8.1+ 32 9.1+ 21 85+ 21
RBC (10%/l) 40- b5 40 * 04 3.7+ 03 38+ 04 42+ 29 3.7+ 05 3.9+ 0.3
Hgb (g/dl) 120- 16.0 120+ 1.8 10.8 £ 2.3 115+ 1.7 128+ 94 112+ 10 117+ 1.3
Hct (%) 36.0- 48.0 356 £ 6.3 335+ 24 344+ 3.2 362+ 32 332% 44 351+ 3.7
MCV (fL) 79.0- 96.0 90.3 + 5.1 914+ 45 88.6 £ 11.8 895+ 81 916t 6.7 887t 9.4
MCH (pg) 26.0- 33.0 30,6 £ 20 307+ 20 30,1+ 4.4 302+ 23 307 22 209+ 27
MCHC (g/dl) 32.0- 36.0 334+ 40 332+ 40 39.2 + 38.7 333+ 25 334x 10 34,9 £ 24.3
RDW (%) 11.5- 145 13.0+ 1.8 134+ 1.1 13.7 £ 23 130+ 1.2 133%x 15 139+ 20
PLT (10%ul) 145.0-375.0 2335+ 67.4 2309 £ 47.8 2240 £ 59.5 237.4 + 47.6 2248 + 484 2158 = 51.0
PDW (fL) 250- 65.0 112+ 25 116+ 1.9 121 £ 20 116+ 1.6 116t 1.4 129 £ 64
MPV (fL) 7.4- 104 99+ 1.4 100+ 14 117+ 1.3 103 = 1.1 10.7 £ 6.8 105+ 08

WBC: white blood cell, RBC: red blood cell, Hgb: hemoglobin, Hct: hematocrit, MCV: mean corpuscular volume, MCH: mean cor-

puscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, RDW: red cell distriibution width, PLT: platelet count,
PDW: platelet distribution width, MPV: mean platelet volume, PT: Preterm delivery group, NT: Normal term delivery group

1) Mean = SD
2) Pvalue by ttest, *: p < 0.005

Table 4. Serum biochemical variables of the subjects at the 2nd fimester(14~26 weeks) of pregnancy

Reference data PT(n = 61) NT (n = 165) P-value”
AST (IU/L) 50- 40.0 169 £ 572 180+ 5.9 0.1797
ALT (U/L) 50- 40.0 134+ 57 149 + 8.5 0.1333
ALP (IU/L) 40.0-250.0 161.9 + 58.7 168.3 = 62.2 0.6976
Total bilirubin (Mg/dL) 02- 1.2 0.4 £ 133 04t 02 0.3078
Total protein (g/dL) 58- 83 62+ 04 65+ 05 0.6684
Alburnin (g/dlL) 31- 52 3.7+ 03 38+ 03 0.5675
Total cholesterol (mg/dL) 130.0 -200.0 2352 £ 424 239.2 £ 45.6 0.5458
Glucose (PG1) (Mg/dL) 70.0 - 140.0 107.7 £ 23.8 1042 + 21.9 0.2982

AST: aspartate amino transferase, ALT: alanine amino fransferase, ALP: alkaline phosphatase, PT: preterm delivery group, NT: Normal

term delivery group
1) P-value by t-test
2) Mean £ SD

Table 5. Serum biochemical variables of the subjects af the 3rd fimester(°B27 weeks) of pregnancy

Reference data PT(N=61) NT(n=165) P-value"
AST (IUL) 5.0- 400 186 £ 7.22 180+ 49 0.5492
ALT (lUL) 5.0- 400 13.9 =+ 6.7 120+ 49 0.0463*
ALP (IU/L) 40.0 -250.0 217.8 £ 83.8 2944 + 92.8 < 0.00071**
Total bilirubin (Mg/dL) 02- 1.2 0.3+ 0.1 03+ 0.1 0.7569
Total protein (g/dl) 58— 83 62+ 05 65+ 0.8 0.3313
Alburnin (g/dL) 31— 5.2 41+ 43 45+ 03 0.3388
BUN (mg/dL) 7.8—- 20.5 7.8t 27 73 £ 21 0.2196
Credtinine (mg/dL) 06— 09 09+ 1.1 09+ 28 0.9521
Total cholesterol (mg/dL) 130.0 - 200.0 257.8 + 54.0 265.7 + 51.2 0.7931
LDH (IU/L) 230.0-460.0 306.8 £ 65.6 3299 £ 76.2 0.0369*
Glucose (mg/dL) 70.0-110.0 85.3 £ 11.9 85.9 £ 15.1 0.7843

AST: aspartate amino tfransferase, ALT: alanine amino transferase, ALP: alkaline phosphatase, BUN: blood urea nitrogen, LDH: lactate

dehydrogenase, PT: preferm delivery group, NT: normal term delivery group

1) Pvalue by t-test
2) Mean £ SD
* p < 0.05 **: p < 0.0001
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Table 6. Pearson's correlation coefficients between daily nutrient intakes and hematological profile of the subjects
Energy Protein  VitA Vit B, Vit B, Niacin VitB, Folicacid VitC  Calcium Phosph-  Iron Zinc

QOrous
WBC 0042 0039 -0.036 -0.067 0.051 0.065 -0.033 0.001 -0.057 0038 0032 0112 0127
RBC -0.015 -0.066 -0.049 -0.044 -0070 -0.035 0042 -0024 0.066 -0040 -0.059 -0.031 -0.055
Hgb -0.072 -0054 -0.083 -0.031 -0071 -0.028 -0.001 0072 0.062 -0043 -0.031 -0.033 -0.052
Hct -0.044 -0005 -0.052 0019 -0.011 0025 -0.029 0.041 0009 -0.002 -0.003 0.003 -0.005

MCV 0.007 0.061 -0.048 -0.057 0.108 0039 -0.021 0.010 -0.114 0079 0.067 0012 0.022
MCH -0.044 -0030 -0.025 -0.084 0014 -0.029 -0.084 0001 -0.132 0.006 -0.024 -0.033 -0.042
MCHC 0039 0052 -0.035 0018 -0.039 0.05% 0013 -0.035 -0059 -0.062 -0013 0072 0.034

RDW -0.095 -0.037 0032 0.014 -0.095 0037 -0.015 -0.075 0.111 -0.089 -0.077 -0.026 -0.055
PDW 0018 0.107 -0.018 -0.027 -0.014 0.046 0044 0.028 0.001 0034 0072 0.053 0.068
MPV 0013 0003 -0.068 -0.006 -0045 -0.025 -0.009 0020 -0.053 -0031 -0.007 -0.011 -0.026

WBC: white blood cell, RBC: red blood cell, Hgb: hemoglobin, Hct: hematocrit, MCV: mean corpuscular volume, MCH: mean cor-
puscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, RDW: red cell distribbution width, PLT: platelet count,
PDW: platelet distribution width, MPV: mean platelet volume

* p<0.05

Table 7. Pearson's correlation coefficients between daily nutrient intakes and serum biochemical variables of the subjects at the 3rd
tfrimester (> 27 weeks) of pregnancy

Energy Protein  VitA Vit B, VitB,  Niacin  VitB, Folicacid VitC  Calcium Phosphor  Iron Zinc
ous

AST -0.042 -0.032 003 -0.005 -0.070 -0.039 0.041 0.064 0.047 -0022 -0.026 0.0753 -0.026
ALT -0.085 -0.078 0.099 -0.008 -0.102 -0.062 0.047 0113 0.092 -0072 -0.067 0.029 -0.068
ALP -0.041 -0.029 -0.133 -0.027 -0.043 -0.050 -0.152 -0.013 -0.048 -0.006 -0.028 -0.065 -0.059
TB -0.029 -0.102 -0.097 -0.127 -0.069 -0.146* -0.146* -0.116 -0.079 -0.049 -0.099 -0.081 -0.138*
Tpro 0.106  0.1056 -0.126* 0.095 0.071 0.09 0.015 0026 -0.021 0.036 0.090 0.027 0.153*
Alb -0.049 -0.043 -0.041 -0.057 0.033 -0077 -0.132* -0.137 -0.075 0034 -0.048 -0.102 -0.018
BUN -0.018 -0.016 0035 -0.005 0.076 -0.092 -0.031 0063 0039 0.119 0.065 -0.036 0.008
Cr -0.013 0.032 0.012 0038 -0.025 0086 0023 -0042 -0.005 -0.088 -0.029 -0.025 0.0301
T.chol -0.055 0.009 -0.017 -0.082 0003 -0.005 -0.060 -0.099 -0.084 0.039 0.006 0.018 -0.023
LDH 0.079 0016 -0.007 -0027 0.124 0083 0033 00132 -0052 0.197* 0.114 0.154* 0.038

Glucose -0.089 -0.064 0.155* -0.027 -0.002 -0.041 -0.003 0.080 0.064 -0.019 -0.061 0.042 -0.080

AST. aspartate amino transferase, ALT: alanine amino transferase, ALP: alkaline phosphatase, T.B: Total bilirubin, T.pro: Total protein,
Alb: Albumin, BUN: blood urea nitrogen, Cr: Creatinine, T.chol: Total cholesterol, LDH: lactate dehydrogenase
* p <0.05 ** p<0.00]
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Table 8. Comparison of the pregnancy outcomes

PT(n=61) NT (n = 165) P-value"
Infants
Birth length (cm)  43.8 + 3.8% 51.6 £ 31.2 0.0018*
Birth weight (kQ) 2.1 £ 06 33+ 04 < 0.0001**

PT: Preterm delivery group, NT : Normal term delivery group
1) P-value by t-test

2) Mean £ SD

* p < 0.005, **; p < 0.0001

*+ 0.4 kgZ v]soRtRkrelA Also] #2]4 (p < 0.0001)
O 2 v Yepsith, S8A] AP vlgolki vt 43.8
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ol A 214 (p < 0.005) .2 &2 71 0 2 e
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ERth. Witter 5 (1995)2 94l A Al50] 2875 A%
A7Ngo] otk 519121, Seol 5 (1999)2] A-ofA]
= Al A A-RZAF (BMD ) 26 kg/m? o2l AT+
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2 fEvEre] 7o) iR R F o B2 A Eas)
g2} dekdc), vigol Bukte ekt 01e meExnk
A0z AFEAN 0] =2 A0 F et o AR A
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FH.
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A (p < 0.05) 2.2 =A Uelgkon), B A flel &3t
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7 A o= dste] A A A, A4E 7E E
NekA W3l o QlE AT, AT 52 & A}
WEE T/ A= Ao E HaESltk(Johnson & 1994;
Jackson & Robinson 2001). o]} o] A4 Aal K 314
oAl JAIAl LU FAMA] FA7E AA = L QLA 2 A
FrellAl= 910l 7] Bk o nlsso R e o] 9]
o] AoRErkrel vlste] A vEha Qlo] dgke
7t} mlssot kel kAol A7) E Q). o]of] Al &
o] et Aol A A o7 FgS 1] o
B HAsk dstaelvt d e ste et whekech
 AgpdAre] M 5= (WBC)7F 94l 377]9A w
SohirhrelA fe4o® =7 (p < 0.005) WEREOL}
MY 5= (WBCO) = F o 5 FAHS ] 25 o] glo
B2 olof et 134 2ol fitta AbmEth. Aol At
o] At 5 R FEy v 12al dviETR v 5
AR SR Foide glovt B il 217 7H v 4
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Follom, 9Jal 38717} 275 ool d He aEEkd
= Wl R STEE Qg o] s Ao E A7
e FAEo] gk ks AlFIR] 345 A9l (Al
37l AdT F, REER

FE7FUS Astehs @S §lla, 2818 oA o R 3
HEQITh 2 A7 S o= Jda AF A H el
thal o] Aol w3t e z}Fef (Lee & Chang 2007)2]5Pd &
B 2AFERe n|go vkt 17.2 mg, Ao RRt 17.9 mg,
0] kiR T (MAR, Mean Adequacy Ratio)= 7]
SoRERRE 0.76 mg, JdoRETRE 0.79 mg, T12]aL G
2] AAX)4 (INQ, Index of Nutritional Quality)= w]<:
oRETh 0.74 mg, FoREThr 0.74 mg= WoksS &
T ASTh 2 AT EAREE] YAl 232719 A", )
21 F5 183 FeE AR Rt wE o]l i Ul
Ak FoH 314 g} o] 9]of] it H=2] JaFolqls A
A EITE I Aol A& FAIE A 127]e] vl 2
700l f-olskA 7Ast A= ofE AAH(Kurhade &
1994; Ahn 5 1996; Akesson 5 1998)¢l 2J8|A Kl
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vk gtk WHO= #2974 Wids sk gl
A JAH- 5 30%ekL Ba1s18] 2, Mohamed (1998)
5T QI F Hito] ¥=ahd AlF7) grobA| oL, AAlFot
4l Ejglo] s e sichar siglnt.

Knight 5 (1994) ¢] AoflA lEa=2r] 5= 1
11.8 g/dL 702 ¥ A9 tldak= vl & o
Rttt 2 A el A e Bs GAINEE] SRS R
Hl F5 glale] ofsh A 2-g-o el AnE AN K
)} thA wkS ¥ (Worthington—Roberts 1993) &AM
AEIE Holn, SWEEAS w5 oA AT FTtol| W 3]
Alof oJ&l] njdal oAl ] 36~48% KUl TR W AF
EISS W Aol FAE flvka Al Eh

Scholl & Hediger (1994)-& AR w1do] FAka} #He4d
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o] ol 7431310 Koo 5 (1997) FA4 ’Jo
WA A= ko ARRIgo] 9l A9 A-Ed0] 6.5
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R8-S W9k Lee (2002) 2] tollM = Galodrg el vl
I3Hy tldAl= 57.6%7F Hi BHEAlE S48k Qo
T PG dR2ER w571 9.9 g/dlolly, dd%Es
(TIBC)=> 477.6 pg/dLZ Ei-dg4d vigdS Yepiglrt.
o= QlAaloPdo] Ha ke AETE A s XFlaL, &
oA, e, Zg o] A o] vk stol v~
FH50R g Mgy A WE vt -
T} o] 52 57.6%7} iR FAE B8kl Aol = 8l
BEEN w7 Wghd 22 Ak AAbe A ] AR AFH
o] REEEA] B3-S A EUA 07 B2 o HIAE 5
goh= Zlo] AagA RIE ool aapt glomz <

AT e S8 HY AR SV A dEsielt

ngt
A

O

T E AT gPRES Ol o ® o] ol Wt A
o (Lee & Chang 2007) &Jstd HE S JUYr~dAE

(MAR), %9ke] AAX4(INQ, Index of Nutritional
Quality) 7} Soksol s E7skal slRa=2ZR] s} dntE

A3 P AR 2 AR wEA A7
QS 1|7 202 Aeth, QA BREEAS) e

O W2 A77F destk]el AbsE A, GAE 2Ake] A
o wpet AR HZFAE HFHAT Al A eEAL §7 5
o] Hito] W& s S5 o AHARE S7HI7E Ao
Qs e

U2 28719 Foll ABsteta] Habddels g el 2E
E s YA T BuATTTFE st 10.8 ke,
Ao HETRE 14.4 kg® Q1ste] R A LERg o,

°]

ol}

AR 909

2] AR o B A HSlell Fal alsik (A
3712 Asterd HAPd Fe A= ALT (Alanine Amino
Transferase) F%=t PlsoktvhrolA 214 (p < 0.05)
o2 =7 Yehg o F o 25 S el il &
FHRFRIEZAYEMA (ALP) % (p < 0.0001) &} A4
#22 (LDH) #5(p < 0.05)+= /doRinrelA fr2l 2.2
2 37 et

Agote] EAA it AT vlgobLurrlN Feld
(p <0.0001) e.% Y5 o U} Park & Ahn
(1999) 9] 27|27k 2.4 kg, W75k 3.3 kgl 9l
AR - Bl A e, whebA 4lAdole] A
737} 237 M S st Qa1 FAA] AlFS AlE7|7H
218 o] Qe &Rl & < QUi o] AT AAE=
Han(2001) A7-9] ml&o) 5 2.5 kg PITRI A &5}
] 81.2%1h= G| VERaL, BetAlES 2.0 kg= vl
Al YRt Aum 5 (2007) 9] Aol 5 nj<olo] 33
TAFTS 2.0 kg ER 2 A2 3ol vlszshAl bt
oh EARA0] FQ 5k A3 F0] s ARE I Qe &
A A2 A oke] AL 9l 5 AAA | A4 ko] 7}
2 e]lo] ¥l (Lee 5 1993), S-glvete] 44
AlFol 2,500 g olslRl AAlFot F480] & F4ke] 5~8.9%
u xpAJskar 9lan, 197 Aol 4357 80~904 1 A
o7 YA lerg AT Eok= A 4vk HellA
a1 8ub g AR AN o] AAToRs - A
g713telA] 7191 AL Sltkar B arsieint (Lee & 1993; Han
2001; Aum & 2007; Lee & Chang 2007; Lee
2008). mlsolre] Bt A F (p < 0.0001) 2 2174 (p <
0.005)°] fre]a ez vk 212 A dointn ) 2> AE)
713rellA 7191 Zloletar dhdeh = Uit nlsoh= 1Al
7)ol AukEiE Wel B S| ek X3 W
o 7] 50| Eedato] mazkede] Ao w wA 9ol =

o
aL, o] ARE flEA AF Al AAE s He

2008). webA QA1 71k B9k AAF A JFe BF
SR 2 WA A4, deke] 4o w1l v)
ot 24 A2 S181A] BAl 2]tk (Kim 2003;

Lee & Chang 2007).

E Ao A= w]goE Tt (K 37 weeks, n = 61), 3
AoHRRE (37~42 weeks, n = 165) 0% FEslo] T
7o) Fat GAMX FE H|wato] njsrof A4} g X



2. ANsHA 2ot FollA] JAl 37]ellA] WE T S=7) ]
SoRthRrolA fo A o2 =] (p < 0.005) & LFERSTH
3. Al 38718] Astela HARE el M= ALT e
n) o a2 (p < 0.05) 0.2 =] YERsth
ALP 5% (p < 0.0001), LDH % (p < 0.05) = AAto}
kol 214 (p < 0.0001) 0.2 =7 Vel

4. AsretA] el al F AF S kgt A
oA 5 W FHl Fi= tpolotal, vleRl B6 12|11 of
Az} o] AAFA (p < 0.05) 2 UeRgth 85 dhmae
HIER A9} 919] Z333HA] (p < 0.05), okl @) 2 9] a3t
Al (p < 0.05) 2 ekt 512 Heh B, o9
7338 (p < 0.05) 2 Yebstth % LDHE 24 (p <
0.005), - (p < 0.05) 7 2] A= el &
e e A9k Ao 23 (p < 0.05) % UFERITH
5. QIAIE-2] EREgE ol A Y o RE kel A AFARETHS
o] F994 (p < 0.005) 2.7 A LRt Al Agote] FAA]
Hat AT AGE vt vkt A Aol 24
(p < 0.0001) .2 WA Yebste).

A1) Aoz B E Ak -Elubetel 271
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