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Abstract

Maternal stress was very common symptom that every pregnant women could have experienced
during pregnant period. We found that the causative factors of stress for subjects were physical
change(50.8%), family relationship(13.6%), change of body image(7.4%), concern baby(6.8%),
economic difficulties(6.4%), depress(4.3%), morning sickness(3%), and miscellaneous(3.5%).
According to our study, maternal stress during the first trimester negatlve y correlated with food and
nutrients intake of pregnant women and gave low weight gain during pregnancy and low birth
weight of infants. It also significantly correlated with monthly income(p<0.001) and monthly food
cost{p<0.001) during pregnant period.

Mean intake of Calcium and Iron were 47 ~60% of RDA and 35~48% of RDA, respectively.
With the Iron supplement the total intake of Iron exceeded 100% of RDA. We also found majority
of food items, except seaweeds, fruits and vegetables, were negatively correlated with maternal

* stress during three trimesters. Additional support system projected by professionals in health-care
field could mediate maternal stress and lead to healthy pregnancy outcome.

Key Words : maternal stress, causative factors of stress, dietary intake, nutrients intake, neonatal
birth weight, Apgar score
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<Table 1> General characteristics of subjects with on without stress experience

% Az
£ZALE ARIRL vols

N (%)
e -
Stress experience Total Pest
s - No Yes
0~2! 44, ! 23(100.0
Age(yn) 20~29 318(44.0) 405(56.0) 723( ) NS
30~39 121(41.1) 173(58.9) 294(100.0)
Employment Employed 65(46.4) 75(53.6) 140¢100.0) NS
status Unemployed 365(43.4) 476(56.6) 841(100.0)
Duration of >13 58(47.9) 63(52.1) 121(100.0)
. 13~26 95(45.2) 115(54.8) 210(100.0) NS
gestation(week)
26< 281(41.4) 398(58.6) 679(100.0)
Pregnancy Planed 347(46.0) 407(53.9) 754(100.0) 0,05
plan Unplayed 90(36.1) 157(64.0) 245(100.0) P
Pregnancy First 224(41.5) 315(58.5) 539(100.0) NS
experience Multipara 217(44.8) 267(55.2) 484(100.0)
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<Table 2> Mean pregnancy weight gain, blood pressure, monthly income & food cost, family size of subjects
adjusted for duration of gestation according to stress experience

Prepregnancy weighttkg) | 51.4+7.8) 53.5+7.1 513467 5134667 5144638 528+76
Pregnancyweight(kg) | 47.8+17.0 464+189% | 5324127 51741528 | 62.1+9.7 642493
Systolic BP(mmHg) | 118.0+£4.5 117755 | 1164467 1138898 | 11244260 | 1145+150"
Diastolic BP(mmHg) | 74.0+8.9 700+63NS | 745+113 719+75% | 733+108 7124107
Monthly i sk Sk

a 000‘30‘1’1‘;(’” 146042936 | 117541013 124741551 | 126741039 | 121.94989 | 121.7+1002"°
M ﬂll f Od t Fokok kK *
(1%’:)0;0;’) 08 3094129 | 3224233™ | 336+148 | 4304207 | 3L1+142 | 326+159
Family size 27+1.1 25+12M 28+12 27+1.0M 28+16 29+10™
1) Mean+S.D.

2) NS: Not Significant
3) *: p<0.05, **: p<0.01, ***: p<0.001
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<Fig. 1> Maternal stressful life events for subjects
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<Table 3> Mean daily nutrients intake of subjects adjusted for duration of gestation according to stress experience

Energy(kcal) 16236445467 | 1353846619" | 1794746799 |16602+£562.6" | 1823246146 | 1759.4+6440™
Protein(g) 6134243 53.1+27.3% 7244335 6154216 7194292 675+298™
Fat(g) 3714174 31242128 480+274 27+£205 4744230 470+24.9™
Carbohydrate(g) | 267.8+783 207641098 | 272841001 | 26331967 | 282.1+1079 | 272441056
Dietary Fiber(g) 6.5+29 49+30™ 70144 60+32" 67+36 63+3.1"
Ash(g) 188+76 154+75% 2124103 182+7.17 208+86 19.9+84™
Calcium(mg) 489342917 | 467242572 | 637243501 | 544342486 | 616243189 | 605.7+3078™
Phosphate(mg) 949243783 | 828744117 | 11220+4748 | 961242486 | 112334387 | 1068.7+446.8™
Dietary iron(mg)® | 10.8+3.8 91456 132+73 108450 135+76 123469

Tron supplement(mg)®|  3.0+£7.3 30473 125498 161 +80% 181459 19.0+43™
(@) + () 11.8+68 12,192 30.6+115 299+70™" 325+88 319480
Sodium(mg) 42972418037 | 34637+ 1877.9™| 4751.4£24400 |3979.1+16684""| 48000+23268 | 4546.7:£22314™
Potassium(mg) | 27432412345 | 2197.8+1067.1%| 3029.5+14339 |26323+11803™ | 2843.0+1180.0 | 2751.9+1080.1"°
Vitamin ARE) 683945560 | 4040+34517 | 681644483 | 5799+402.6 | 7373+£5954 | 6093+4501"
Retinol(ug) 785+115.8 8561864 | 1121£1017 | 1079+934 121541026 | 1392+1855""
Pcarotene(yg) | 37654127969 | 2198.9+2125.6™| 33592423195 [2889.0£2176.0% | 3479.8+3027.0 | 3036.6+22513"
Thiamin(mg) 12404 085+046™ 1304065 | 118054 126+0.54 1.28+0.59™
Riboflavin(mg) 0984047 086047 1.16+057 1.04+046™ 1.18+0.52 1174053
Niacin(mg) 13056 106+74% 14.6+77 1244577 143462 133469
Ascorbic acid(mg) | 173.1£1239 | 113.1£103.5™ | 195741503 | 1803+1545™° | 180441403 | 189.6+1520™
Cholesterol(mg) | 1913+1319 | 2035+1526 | 264642209 | 2552+1949™ | 2608+198.1 | 259.5+3203
1)Mean+S.D.

2) NS: Not Significant
3) *: p<0.05, **: p<0.01, ***: p<0.001
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<Table 4> Mean dietary intakes of subjects adjusted for duration of gestation according to stress experience

(&
Grains 2398+61.8" |217.8+144.1™ | 250241250 |2572+108.6™ | 284.5+1463 |2787+153.4™
Potatoes & starches 378+745 | 2424569 | 326+632 | 3511851 303+775 | 237+565"
Sweets & sugar 75+205 36165 71+113 47+86" 75+11.7 54+94™
Legums & their products|  406+63.1 | 12.8+237™ | 361728 | 337+63.1% | 3094676 | 352+693"
Seeds & nuts 321116 73+278™ 9.7+60.1 40+86"" 4.1+169 20+179""
Vegetables 261.0+227.6 |2412+2808™ | 261141465 | 219611477 | 240241264 |2330+1321™
Mushrooms 18499 1.0+£34™ 08+79 1.0+£3.9NS 2.7+129 22+179™
Fruits 394343767 |261.8+305.17° | 398043698 | 36113315 | 334043366 |3585+3332"
Seaweeds 129+33.1 71+148™ 78+153 | 10342137 9.1+233 94+193™
Nonalcoholic beverage | 2274204 | 401+107.07 | 246727 | 397+813% | 3374878 | 3294748
Condiments 286+204 | 177x167" 3174024 | 24+159 | 333+230 | 257177
Oils 75+88 514517 8.8+79 75+7.10 8.1+7.0 72468
Meats 528+437 | 4044836 | 564+679 | 584561 | 635+718 | 540677
Eggs 2514479 | 210358 | 203+443 | 2702370 | 3514502 | 314%656
Shells & fishes 5814865 | 586754 | 702+778 | 3821428 | 599+767 | 525+67.1°
Milk & dairy products | 10531704 |1583+178.4™ | 155.14159.6 | 17761917 | 1855+179.1 | 188.5+1954"°
Instant foods 36+196 04+18"" 1924652 51+244™ | 432261 83+519™
Miscellaneous 02+13 0.0£00™ 0.1+1.0 0312.8" 0.1+1.1 0.1+06™
1) Mean+S.D.

2) NS: Not Significant
3) *: p<0.05, **: p<0.01, ***: p<0.001
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<Table 5> Neonatal birth weight and Apgar score adjusted for duration of pregnancy according to stress experience

G Trimester
b st 2nd 3rd
S No(N=l) Yes(N=11) No(N=48) Yes(N=58) No(N=176) | Yes(N=261)
Birth weight(kg) 3164028 | 287+093™ | 3184046 | 32740357 | 3324042 | 3314047
Apgar 1 8094030 | 7704095 | 796+046 | 809+039™ | 8024036 | 8.03+030"
Apgar 2 9.09+030 | 8.80+0.63" 898+033 | 9.10+036™ | 9.03+025 | 9.04+021"
1) Mean+S.D.

2) NS: Not Significant
3) *: p<0.05, **: p<0.01, ***: p<0.001
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<Table 6> Correlation between nutrients intake and stress
experience duration pregnancy adjusted for
duration of gestation

Energy(kcal) J( 0.2305" -0.1079 -0.0495
Protein(g) -0.1585 -0.1951 0.0724
Animal protein(g) | 0.0287"% | -0.1147 -0.0653
Plant protein(g) | -0.3506" -0.0684 00127
Fat(g) -0.1499 -0.1097 -0.0098
Animal fat(g) 0.0270 -0.0812 00125
Plant fat(g) 02567 -0.0888 0.0313
Carbohydrate(g) | -0.2536" -0.0477 -0.0449
Dietary Fiber(g) | -0.2679" -0.1387 -0.0557
Ash(g) -0.2190 20.1743° | -0.0557
Calcium(mg) -0.0406 -0.1543 00166
Animal Ca(mg) 0.1346 -0.1458 0.0210
Plant Ca(mg) 033597 | 00740 -0.0005
Phosphate(mg) -0.1517 0.1991° | -0.0602
Dietary iron(mg)®] 00911 -0.0380 0.0310
Animal ron(mg) | -0.0152 -0.1888 0.0725
Plant Iron(mg) -0.2553" -0.1537 -0.0659
Sodium(mg) 02225 -0.1862 0.0547
Potassium(mg) 0.2346" -0.1507 -0.0398
Vitamin ARE) | 02967 | -0.1186 20.1215"
Retinol(ug) 0.0353 -0.0218 0.0551
Bcarotene(ug) | 030637 | -0.1035 -0.0837
Thiamin(mg) 03758 | 00977 00181
Riboflavin(mg) | -0.1384 -0.1207 00125
Niacin(mg) -0.1827 -0.1627 00745
Ascorbic acid(mg)| -0.2584 -0.0497 0.0306
Cholesterol(mg) | 0.0431 00227 0.0023

2 ZANY YARES 2E

3. A A €% 3 4%

1) NS: Not Significant
2) *: p<0.05, **: p<0.01, *#*: p<0.001

Iv. 28 9 Al
AL G 10238 Ao} 5655 i

[e]
2 ZAE YA 2EF A og AE 2 goks
A el mAE 9E¥H Yot AT B 1, 5F
Apgar soore2 AW E ZE R AAL O o
L ZAFAAE) oF 55% 45 AEGAT BE A
2 Yehgon, ol ¢gilnd AAAA B4
Fe I AGFE, AN AS, 2489
= 2EHE Y] v ol uegou §4
S8 Fo3tA] g HAGH YL AN

R =)
N X oY of ]o

o £

o
A

Al

. Y7l AEFAE HE

2EY 29 97 BAS BATH0K5). 2E
g2 Qe RE ‘Bo| BHT(508%) ) VIEBA
(136%)" > A PAE (74%)’ ) ‘o}7]o] Wd AA
(68%) ) “+%3H43%) > 71EH35%) ) ‘YR (3%)" >
TIAMY W Eo) (26%) > ‘A7ko] VA (16%) 2
ZAME ST

Y2Z 2l AFF7te

FFE wom FI A= AF Bl
Ak =W WA A7) $57] - old]el

FFYYS WAHOZ FYSZ oI} A3

[ed

QURY £27) YGe 2EAZ AFLIH £
Ho2 EYTHpO). AL gARS 4B
= O

2 2EHAE APT Fo] FYFOE Ygtoy
(pC0001), A28-7]9] 2B A AYFY 450 #
9HoF FAH(pd0001). Y4l A 7]7HlA ~EH
28 AP Y59 TN E FUHoE ¥
gom FAAAAES HEF 7HE #-t— 25~29
ol A3ETIS AEAA AYZLE #9359 FA
E EHTHp0001).

Ao AFdEE oy
WAgH] X "X FEOIYLH 2EHAE ﬁﬁ
Fo| A JFE F& ALE ey 53
Agrle 2Ed2E AYT JUREL LE o
S AR P Az ey g 3, 4|
B A B FH2HE JFFol 2EFH29 {9
Aotk A7) AREL 1279 v)3le HF
AEI7} e Sk EOIT ARV g
e o A B HE A3NEE B
At 4 B71d AEg 2 f50) wE galye 2
3 FE9 4F4HE Zhzhe RDAC sl 47
~60%9} H~48%WHAL, HEL HEAE B
T T AHFo] A7 E W A2 5
o]t A2 3271 E RDAE AH38l] ol&
FdAhe A7 B BEA Bgo] AR
ot ZAMNEALES] ElREEh AL A A7
oA RDAS] MW%AEE, HIE}?_Y Ce A3%E 4
e FEded UEEFL FtdHASsEoI9u0
*%*PEM oAl #
AE BYd zﬂl‘-ﬂrﬂﬂ ?J*l‘:' L AEY2E

o TAF 2 I AF, FLIEY 25 H
R R @Hao] —7} }2&‘1 A2& 7104 =
IR € I AFE A 2 ARF wAR A2F

SFE Xﬂv, T 53 FAFS dFH %] 71
IR ABZE7IE TR R L AE JAF ARF
27N AFF ATl Frleth Ange
2 xF, 34%'%-, AaF e FEssch



QLD AEHIAQ QIEE AE G ek MF AR 213

5. YAIRIIE ZAMAAI] Aol HE AFL 287
+093~332+035kg?] HIE A FFoUoH
AFEANY 2EHAE AP AR Aot
B Aol 7HF whth(287ke, pO001). ZARA
AAote] Apgar scorew BF R FEoIgeH ¢
Nz71e] 2Eg 29 BAFOR fosdt

_ (p<o01; pdo0s).

Aot AFE o 74A] 2Qlef ozt o
=8 58 dalRe] 12357t Ae ~Ed
A A4FE & 4 Utk B AN osid
719 2EHAE AF L IFEFAENE 7
A fFEske Aol Ao B o3
I8 A2R7e AEHA AP A
el HjEte EA Ueht olE g
of ek AbdHElst A o
d AR AEHAY alr] 2EH~
7 ASdE AA - A A949 AgelA, o

AW AW, AN 4 L ASAE TUE A5

bt oo
o

r\l l
1
o

|

Jm
ok
2,
—

o3l
24
BN
o Mo o f

o

o

rlo =

¥o A b2t
v

1K 39 N o -

o=
.‘_,
2

I T
fr ﬂ jlr
a2 2 n;
2 rlo ofy

(RS

ZAol 8 FUARZA Aol gy ETT B,

i
ro

Sk

1) Worthing-Roberts BS, Williams SR. Nutrition in
Pregnancy & Lactation. 5th edition, pp. 239-275, Mosby-
year Book Inc. 1993

2) Alfred BB, Bogle ML. Nutrition during the life cycle. pp.
117-126, Prentice Hall Inc. 1982

3) Kretchmer N, Zimmermann M. Developmental
Nutrition, pp. 45-165, Allyn & Bacon, Pearson Education
Publishing Co. Translated by Lym HS et al. Gyomunsa
Publishing Co. 2000.

4) Siega-Riz AM, Hobel CJ. Predictors of poor maternal
weight gain from baseline anthropolatric, psychosocial,
and demographic information in a Hispanic population.
J Am Diet Assoc 97(11): 1264-1268, 1997

5) Han KS .A study of stress reaction symptoms of stress
health promoting behavior and quality of life in korean
immigrant middle aged women. ] Korean Academy of
Nursing 30(3): 606-617, 2000

6) Edwards EH, Cole OJ, Oyemade UJ, Knight EM,
Johnson AA, Westney OE, Laryea H, West W, Jones S,
Westney LS. Maternal stress and pregnancy outcomes
in a prenatal clinic population. ] Nutr. 124:1006s-1021s,
1994

7) Mercer RT, May KA, Ferketich SD. Theoretical models
for studying the effect of antipartum stress on the
family, Nursing Research 35(6): 339-346, 1992

8) Ahn HL. A pilot study of stressor and stress situation
and nursing intervention of pregnant women. | Korean
Academy of nursing 13(3): 75-85, 1983

9) Ahn HL. An experimental study of the effects of
husband’s supportive behavior reinforcement education
on stress relief of primigravidas. ] Korean Academy of
Nursing 15(1): 5-16, 1985

10) Holmes T, Rahe R. The social readjustment rating scale,
J. Psychosom. Reprod. Med, 11: 213, 1967

11) Picone TA, Allen LH, Schramm MM, Olsen PN.
Pregnancy outcome in North American women-T.
Effects of diet, cigarette smoking, and psychological
stress on maternal weight gain. The American Journal of
Clinical Nutrition, 36: 1205-1213, 1982

12) Picone TA, Allen LH, Olsen PN, Ferris ME. Pregnancy
outcome in North American women- [I. Effects of diet,
cigarette smoking, stress, and weight gain on placentas,
and neonatal physical and behavioral characteristics.
The American journal of Clinical Nutrition, 36: 1214-
1224,1982

13) Park MK, Lee YS. The relationship among stressful life
events, maternal-fetal attachment behavior and
childbirth variables during pregnancy. J of the Korea
Society of Maternal and Child Health, 3(1): 47-61, 1999

14) Bhatia BD, Banerjee D, Aggarwal Dk, Aggarwal KN.
Fetal growth : relationship with maternal dietary
intakes, Indian | Pediat, 50: 113-120, 1983

15) Sibert JR. Maternal & Fetal nutrition in South India, Br
Med]J, 10:1517, 1978

16) Kim SJ. Subjective Symptoms of Fatigue in Normal
Pregnant women. | Korean Academy of Nursing 29(2):
248-257,1999

17) Park GR. The relationship between women's perception
of husbands” support and of children experience.
Chosun University master’s degree thesis, 1990

18) Jung KH, Kim §J. Differences of women's perception of
fatigue according to the period of pregnancy. J Korean
Academy of Nursing 30(3): 731-740, 2000



214 BHISTEIESE Vol.16,No.3(2001)

19) Cho YS. A phenomenologic study on the stresses and
the experiences of pregnant women and postpartum
mothers who had immigrated to the United States. ]
Korean Academy of Nursing 24(3): 432-447, 1994

20) Strychar IM, Chabot C, Champagne F, Ghadirian P,
Leduc L, Lemonnier MC, Raynauld P. Psychosocial and
lifestyle factors associated with insufficient and
excessive maternal weight gain during pregnancy. Am |
Diet Assoc 100(3): 353-355, 2000

21) Giddens JB, Krug SK, Tsang RC, Guo S, Miodovnik M,
Prada JA. Pregnant adolescent and adult women have
similarly low intakes of selected nutrients. Am J Diet
Assoc 100(11): 1334-1340, 2000

22) Voyles LM, Turner RE, Lukowski MH, Langkamp-
Henken B. High levels of retinol intake during the first
trimester of pregnancy result from use of over-the-
counter Vitamin/Mineral supplements. ] Am Diet
Assoc 100(9): 1068-1070, 2000

23) LeeSY, Ju DL, Paik HY, Shin CS, Lee HK. Assessment of
dietary intake obtained by 24-hour recall method in
adults living in Yeonchon area(2): Assessment based on
food group intake, Korean ] Nutri 31(3): 343-353, 1998

2) AEHALNZNE AV HF LS4 EU5F: 2
THE T B HEL L 1988

25) CAN-Pro, Computer Aided Nutritional Analysis
Program, The Korean Nutrition Socidty, Seoul, 1998

26) Recommended dietary allowances for Korean, 7th
reversion. The Korean Nutrition Society, Seoul, 1999

26) Apgar V. Apgar Scoring System, Ped. Nur. 2nd ed, 1952

28) Age-specific & total fertility rate(ASFR) : 1970-1999,
Annual Report on the Vital Statistics, National statistical
office, 2000 .

29) Kim EK, Lee KH. Assessment of intake and availability
of dietary Iron and nutrition knowledge in pregnant
women. Korean ] Community Nutrition. 3(1): 53-61,
1998

30) Whitney EN, Cataldo CS, Rolfes SR. Understanding
Normal and Clinical Nutrition 5th edition. pp. 117-162
West Wadsworth Publishing Co. 1998

31) Hyun W], Lee JY, Kwak CS: Dietary intakes and
psychologic stress of pregnant women in Taejon in
relation to neonatal birth weight. Korean ] Community
Nutrition, 2(2): 169-178, 1997

32) Lee JI, Lim HS, Cho YS. Anthropometric and body
compositional measurements and pregnancy outcomes.
Korean ] Nutri 31(6): 1057-1065, 1998

33) Yu KH, Yoon JS. A cross-sectional study of nutrient
intakes by gestational age and pregnancy outcome(1).
Korean J Nutri 32(8): 877-886, 1999

34) Kim KH. The relation between life stress and nutrient
intake status in female university students. Korean J
Dietary Culture. 15(5): 387-397, 2000

35) Kim KH. A survey on the relation between stress and
nutrition intake in adults. Korean J Dietary Culture,
14(5): 507-515, 1999

36) Yu KH. The study of Zinc nutritional status of pregnant
women visiting in Public Health Ceners in Ulsan.
Korean ] Nutri 33(8): 848-856, 2000

37) Kim WY, Kim YN, Kim SM. Effect of maternal
nutritional status on immunological substances in breast
milk in Korean women, Korean J Nutri 27(3): 263-271,
1994

38) Lim HS, Lee JI, Lee JA. Folate status of Korean pregnant
women and their pregnancy outcomes : A cross-
sectional study. Korean J Nutri 32(5): 592-597, 1999

39) Choi BS, Shin JJ, Kim WK. Relationship of pregnancy
Complications to maternal prenatal dietary intakes and
birth weight. Food Science and Nutrition 1(3): 167-177,
1999

40) Kim EK, Lee KH. Iron status in pregnant women and
their newborn infants. Korean ] Nutri 32(7): 793-801,
1999

41) Mikoda MS, White AA. Dietary assessment of middle
income pregnant women during the first, second and
third trimesters. ] Am Diet Assoc. 94(2): 196-199, 1994

42) Ahn HS, Park YS, Park WH. Ecological studies of
maternal-infant nutrition and feeding in urban low
income areas- T . Anthropometric measurements,
dietary intakes and serum lipids content/fatty acids
composition of the pregnancy. Korean ] Community
Nutrition 1(2): 201-214, 1996

43) Kim KW, Ureda JR. Applying the theory of planned
behavior to understand milk consumption among WIC
pregnant women. Korean ] Community Nutrition, 1(2):
239-249, 19%



