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The Relation of Maternal Stress with Nutrients Intake and
Pregnancy Outcome in Pregnant Women™

Kim, Yi Jung - Lee, Sang Sun’
Department of Food and Nutrition, Hanyang University, Seoul 133-791, Korea

ABSTRACT

Maternal stress was one of the common symptoms that pregnant women could have experienced during pregnant
period. The purpose of this study was to investigate the relation of maternal stress with maternal nutrients intake and
pregnancy outcome. Subjects were 248 pregnant women and were recruited at two hospitals in Seoul area. Individual
stress levels were divided by the stress scores (total 41 scores), as low stressed group (< 12) and high stressed group
(= 12). The social characteristics, nutrient intake, anthropometric measurements and pregnancy outcome were com-
pared between low stressed group (LSG) and high stressed group (HSG) to recognize risk factor of maternal stress. We
found that subjects experience stress by various factors which were concern about newborn (40.4%), concern about
health (28.8%), economic difficulties (13.2%), depress (10.1%), family relationship (2.9%), concern of house work
(2.5%) , human relationship (2%) . In HSG unemployed rate (p < 0.05) and pre-pregnancy BMI (p < 0.05) were higher
than in LSG. Family size in HSG was larger than that in LSG (p < 0.01). Doing regular exercise with the light activity
level was significantly higher in LSG (p < 0.05). The nutrient intake in LSG was slightly higher than that in HSG, but
not statistically significant. Pregnancy outcome was not significantly affected by the maternal stress. In conclusion,
the risk of maternal stress may be related with a life style during pregnancy. Therefore, life style for maternal stress
control, such as weight control and regular exercise is recommended to prevent maternal stress. (Korean J Nutr 2008;

41(8): 776~785)

KEY WORDS : maternal stress, nutrients intake, pregnancy outcome.
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Table 1. General characteristics of the subjects

Variable 1SG HSG p-value
(n=198) (n=150)
Gestational period 257 +29” 253+26 0.418”
at baseline (week)
Age (years) 31.6 £3.94 32.6 +3.25
25-29 61 (31.6) 9 (18.0)
30—-34 86 (44.6) 26 (52.0)  0.246°
35-39 40 (20.7) 14 (28.0)
= 40 6 (31.1) 1(20
Educational level
Middle school 0 ( 0.0 1(20
High school 34 (17.2) 10 (20.0)
College 130 (65.7) 35(70.0)0 0.920
Over college 34 (17.2) 4 ( 8.0
Income level
(10,000 won/month)
<100 3(1.5 3( 6.0
100—299 24 (12.1) 10 (20.0)
300—499 61 (30.8) 14 (28.0) 0.116
= 500 110 (55.6) 23 (46.0)
Occupation status
Employed 82 (41.6) 11 (22.4)
Unemployed 115 (58.4) 38 (77.6) 0.013
Type of occupation
Manager, officer 29 (36.3) 4 (36.4)
Sales & service workers 4 ( 5.0 1(9.1) 0328
Professional, technician 33 (41.2) 4 (36.3)
Others 14 (17.5) 2 (18.2)
Number of family
members (person)
2 103 (52.0) 12 (24.0)
=3 95 (48.0) 38 (76.0) <0.001
Pregnancy experience
Primipara 156 (88.6) 37 (78.7)
Multipara 20 (11.4) 10 (21.3) 0.077

LSG: Low Stress Group, HSG: High Stress Group
1) Mean + SD

2) p-value by student’s t-test

3) p-value by chi-square test

gro] oA o7 E3ktt (p<0.05).

T
AT dAFEe et el e AR Table
33 2ok Al F EsS LSGE 73.2%, HSGE 54%7F
7HE g ST (p < 0.05). Pl F AAY &5
Fol & LSGellA] 24.9%, HSGOlA 6% = JeRht,
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Table 2. Anthropometric characteristics of the subjects
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Table 4. Daily nutrient intake of the subjects

Variable LSG (n = 198) HSG (n = 50) p-value Nuftrients LSL (n =198) HSL (n =50) p-value’
Height (cm) 161.7 28" 160.5+ 48  0.087”
Pre-pregnancy 537 £8.0 562 +85  0.055 Energy (kcal) 1875 + 42417 1868 +387.1  0.911
weight (kg) Protein (g) 766+ 21.6 759 + 22.1 0.842
Pre-pregnancy BMI 20.6 £ 2.8 21.8 £ 3.0
(kg/mz), N (%) Fat (g) 548 + 20.8 56.9 £ 21.1 0.529
Low (< 18.5) 40 (20.4) 7 (14.6) Carbohydrate (g) 2753+ 67.6 2712+ 61.7  0.699
Normal (18.5-22.9) 122 (62.2) 25 (52.1) 0.04¢” Dietary fiber (g) 211+ 66 208+ 59 079
High (= 23.0) 34 (17.3) 16 (33.3) Calcium (mg) 642.2 £ 277.4  640.6 £ 2329  0.970
+ +
LSG: Low Stress Group, HSG: High Stress Group Phosphorous (mg) 1133 £ 337.2 1142 + 279.8 0.862
1) Mean + SD Iron (mg) 14.6 + 6.1 142+ 37 0.705
2) p-value by student’s t-test Sodium (mg) 4365 + 1578 4325+ 1337  0.875
3) p-value by chi-square test i
Potassium (mg) 2964 + 843.9 2904 + 852.3 0.655
Table 3. Physical activity and exercise status of the subjects Zinc (mg) 91+ 27 91+ 26 0871
N (%) Vitamin A (x#gRE)  858.1 + 463.7 826.2 + 394.6 0.655
. LSG HSG b T
g Vitamin By (mg) 1.4+ 0.6 1.3+ 05 0.854
Variable (= 198) (n = 50) p-value . . 1 {mg
- — Vitamin B, (mg) 14+ 1.2 1.3+ 04 0.383
Physical activity level
itami + +
Light 145 (73.2) 27 (54.0) 0.027 Vitamin Bs (mg) 23+ 07 21+ 06 0.194
itami + +
Moderate 46 (23.) 19 (38.0) Vliomm C((mg) H].‘,; + 69.2 107.8 = 83.0 O.72(2)
Vi in E 15.9 £ . 16.1 £ N .
Heavy 7 ( 3.5 4(80) itamin E (mg) 5 6 6 8 0.85
X Folic acid (zg) 276.9 = 113.9 276.7 = 94.1 0.987
Regular exercise holesterol (mg)  340.3 = 204.9 323.7 =193.2  0.605
Yes 49 (249  3(60) 0003 Cholesterol (mg it L :
No 148 (75.1) 47 (94.0) LSG: Low Stress Group, HSG: High Stress Group
. 1) p-value by student's t-test
Type of exercise 2) Mean =+ SD
Yoga 17 (34.7) 1(33.3) 0.977
Walking 26 (53.1) 2 (66.7)
l:ﬂJH A A +
Swimming 306 0( 00 HF =2 LSGA 542 20.8 g, uH?Goﬂ j 56.9 £
L e} [e;
Stretching 2041 0(00 211 go® & Aol §iSitk 4, T, 249 30
Hypogastric breathing 120 0 (0.0 S d" A= LSGoﬂ}‘1 58 : 16 : 26, HSGelA
LSG: Low Stress Group, HSG: High Stress Group 57116 : 27% F :'LOHH ] 0}71] ]’}E}
1) p-value by chi-square test Aol Aq8-A AH LSGoﬂlﬂ 21.1 £ 6.6 g, HSGellA
+ Fy220] HFA
oI AEFA QO] 20.8 + 5.9 go & H|EEH T 242 FFAAFHE LSGo
T A 642 mg, HSGAIA 640 mgl2 + T3k 2po|7F ¢
ZARARALY) 9l = 01 Hol- 1 g 14 g T Fel7b 19l

T NEYAE fashe
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A QQlS FuE BRI drl
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(2.9%), 7RI thgk A% (2.5%), VA (2%)
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A 14.2 mg o= H]5esleit HER Ax LSGelA 858.1
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Table 5. Nutrients intake of the subjects as percentage of Die-

tary Reference Intakes for Koreans (KDRIs) (%)
Nutrients LSL (n = 198) HSL (n = 50) p-value"
Energy 80.1 + 1817 798+ 165 0.911
Protein 109.4 £ 30.8 108.4 £ 31.5 0.840
Fat Adequate” Adequate 0.529
Carbohydrate Insufficient” Insufficient 0.699
Dietary fiber 72.8 = 22.8 71.9 = 20.2 0.790
Calcium 642 = 27.7 64.1 = 23.3 0.970
Phosphorous 161.9 £ 482 163.2 £ 39.9 0.862
Iron 662 = 27.8 64.7 = 16.7 0.705
Sodium 2182 £ 789 216.3 = 66.9 0.875
Potassium 63.1 = 17.9 61.8 + 18.1 0.655
Zinc 87.0 £ 25.7 86.3 + 25.1 0.871
Vitamin A 119.2 £ 64.4 114.7 £ 54.8 0.655
Vitamin B, 84.4 + 34.9 83.4 + 32.8 0.854
Vitamin B, 89.5+ 76.0 80.0 £ 25.1 0.383
Vitamin Be 103.6 £ 33.9 96.8 £27.7 0.194
Vitamin C 101.7 £ 63.2 97.9 755 0.720
Vitamin E 159.0 £ 69.8 161.1 £81.3 0.852
Folic acid 462 + 18.9 46.1 = 15.7 0.987
Cholesterol 170.2 £102.5 161.9 £ 96.6 0.605

LSL: Low Stress group, HSL: High Stress group

1) p-value by student's t-test

2) Mean + SD

3) Acceptable Macronutrient Distribution Ranges (AMDR)
(carbohydrate: 55—70%, protein: 7—20%, fat: 15—25%)
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Table 6. Odds ratio (OR) and 95% confidence interval (Cl) of stress according to nutrients intake

Tertile of nutrients intake

P for tfrend
1 2 3

Energy (kcal)
No. of HSG/LSG 19/66 15/66 16/66
Nutrient intfake cutoff = 1699.6 1699.6<to = 2065.1 >2065.1 0.785
OR (95% CI) 1.00 1.014 (0.273-3.768) 1.375 (0.146—12.917)

Total protein(g)
No. of HSG/LSG 18/67 17/66 15/65
Nutrient intake cutoff = 66.6 66.6<to = 84.9 >84.9 0.927
OR (95% CI) 1.00 0.979 (0.342-2.802) 0.938 (0.233-3.777)

Total fat (g)
No. of HSG/LSG 15/66 15/66 20/66
Nutrient intake cutoff = 43.3 43.3<to = 61.7 >61.7 0.322
OR (95% CI) 1.00 1.2 (0.414-3.482) 1.925 (0.5-7.412)

Carbohydrate (g)
No. of HSG/LSG 17/66 21/66 12/66
Nutrient intake cutoff = 2453 245.3<to = 306.6 >306.6 0.164
OR (95% CI) 1.00 0.808 (0.272—2.406) 0.322 (0.064—1.632)

Dietary fiber (g)
No. ofHSG/LSG 21/66 17/67 12/65
Nutrient intake cutoff = 18.6 18.6<to = 23.7 >23.7 0.245
OR (95% CI) 1.00 0.871 (0.337-2.254) 0.496 (0.156—1.581)

Calcium (mg)
No. of HSG/LSG 15/66 22/66 13/66
Nutrient intake cutoff = 501.6 501.6<to = 735.9 >735.9 0.701
OR (95% CI) 1.00 1.825(0.731—4.555) 0.722 (0.216—2.408)

Phosphorous (mg)
No. of HSG/LSG 13/66 22/66 15/66
Nutrient intake cutoff = 968.8 968.8<to = 1247.6 >1247.6 0.572
OR (95% CI) 1.00 1.181(0.433-3.216) 1.438 (0.408—-5.067)

Iron (mg)
No. of HSG/LSG 16/64 20/68 14/66
Nutrient intake cutoff =120 12.0<to = 15.8 >15.8 0.832
OR (95% CI) 1.00 1.078(0.398—2.918) 0.906 (0.297-2.77)

Sodium (mg)
No. of HSG/LSG 15/66 22/66 13/66
Nutrient intake cutoff = 3555.8 3555.8<10 = 4949.9 > 4949.9 0.661
OR (95% CI) 1.00 1.244 (0.498—-3.106) 0.750 (0.242-2.325)

Potassium (mg)
No. of HSG/LSG 18/66 18/66 14/66
Nutrient intake cutoff = 2576.6 2576.6<to = 3256.7 >3256.7 0.687
OR (95% CI) 1.00 1.108 (0.411-2.987) 1.269 (0.398—4.04)

Zinc (mg)
No. of HSG/LSG 20/67 16/66 14/65
Nutrient intake cutoff =78 7.8<t0 = 9.9 >9.9 0.881
OR (95% CI) 1.00 0.816 (0.302—2.204) 0.834 (0.239-2.908)

Vitamin A (RE)
No. of HSG/LSG 18/66 14/66 18/66
Nutrient intake cutoff = 634.2 634.2<1t0 = 941.9 >941.9 0.385
OR (95% CI) 1.00 0.644 (0.228-1.818) 1.458 (0.566—3.757)
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Table 6. Confinued

Tertile of nutrients intake

P for tfrend
1 2 3
Vitamin B (mg)
No. of HSG/LSG 15/60 19/73 16/65
Nutrient intake cutoff = 1.1 1.1<to= 14 >1.4 0.184
OR (95% CI) 1.00 1.257 (0.455—3.469) 0.485 (0.126—1.858)
Vitamin B, (mg)
No. of HSG/LSG 17/63 18/63 15/72
Nutrient intake cutoff = 1.1 1.1<to = 1.5 >1.5 0.427
OR (95% CI) 1.00 0.78 (0.299-2.034) 0.592 (0.163—2.145)
Vitamin Bs (mg)
No. of HSG/LSG 20/68 18/65 12/65
Nutrient intake cutoff =19 1.9<to = 2.5 >2.5 0.815
OR (95% CI) 1.00 1.143(0.454—2.879) 0.816 (0.247-2.699)
Vitamin C (mg)
No. of HSG/LSG 21/66 19/66 10/66
Nutrient intake cutoff =782 78.2<to = 122.5 >122.5 0.204
OR (95% CI) 1.00 1.348 (0.524—3.468) 0.553 (0.194-1.571)
Vitamin E (mg)
No. of HSG/LSG 20/67 14/65 16/66
Nutrient intake cutoff =122 12.2<to = 17.5 >17.5 0.887
OR (95% CI) 1.00 1.369 (0.516—3.632) 1.131 (0.33-3.878)
Folic acid (¢ @)
No. of HSG/LSG 14/66 22/66 14/66
Nutrient intake cutoff = 226.6 226.6<to = 308.7 >308.7 0.769
OR (95% CI) 1.00 1.537(0.582—4.058) 1.225 (0.407—3.692)
Cholesterol (mg)
No. of HSG/LSG 19/66 15/66 16/66
Nutrient intake cutoff = 228.7 228.7<to = 392.9 >392.9 0.461
OR (95% CI) 1.00 1.23 (0.476—3.179) 1.477 (0.524—4.161)
Odds ratio (OR) was adjusted for energy, occupation, gestational age
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Table 7. Pregnancy outcomes in neonates and mothers

Variable 1SG HSG p-value
(n=125) (n = 35)
Neonates
Weight (kg) 33+04" 33+05
<25 5 (4.0) 2 (6.3)
2.5-3.99 113 (91.1) 26 (81.3)  0.236”
=4 6 (4.8) 4 (12.5)
Length (cm) 504+ 2.4 50.6+28 0.656°
Apgar score
1 minute 8.9 +04 8.9 £0.3 0.891
5 minute 9.9 £0.3 9.9 +0.2 0.722
Mothers
Gestational age (weeks) 39.4 +1.3" 389 +19
<37 3(2.4) 3(8 00817
=37 122 (97.6) 31 (91.2)
Body weight at 67.4+83 673+7.6 0950
parturition (k@)
Weight gain during 137 £53 128 45 0.374

pregnancy (kg)

LSG: Low Stressed level Group, HSG: High Stressed level Group

1) Mean + SD
2) p-value by chi-square test
3) p-value by student’s t-test
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