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Lifestyle, nutrient intake, iron status, and pregnancy outcome in pregnant women of 
advanced maternal age
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Abstract
The purpose of this study was to investigate how advanced maternal age influences lifestyle, nutrient intake, iron status, and pregnancy outcomes

in pregnant women. The subjects of this study were 112 pregnant women who were receiving prenatal care at gynecologists located in Seoul. The
subjects were divided into two groups according to their ages: those over age 35 were the advanced age group of pregnant women (AP) and those 
under age 35 were the young age group of pregnant women (YP). General factors, nutrient intakes, iron status, and pregnancy outcomes of the 
two groups were then compared. It was found that 72.5% of the YP group and 51.2% of the AP group had pre-pregnancy alcohol drinking experience;
indicating that the YP group had more pre-pregnancy alcohol consumption than the AP group (P < 0.05). The only difference found in nutrient
intake between the two groups was their niacin intakes which were 16.83 ± 8.20 mg/day and 13.76 ± 5.28 mg/day, respectively. When gestational 
age was shorter than 38.7 weeks, the average infant birth weight was 2.95 ± 0.08 kg, and when gestational age was longer than 40 weeks, it averaged
at about 3.42 ± 0.08 kg. In other words, as gestational age increased, infant birth weight increased (P < 0.0001), and when maternal weight increased
more than 15 kg, the infant birth weight increased significantly (P < 0.05). In conclusion, in order to secure healthy human resources, with respect
to advanced aged women, it is necessary to intervene by promoting daily habits that consist of strategic increases in folate and calcium intake 
along with appropriate amounts of exercise.
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Introduction8)

Korean society is aging rapidly at an unprecedented pace and 
is expected to become an aged society (where people who are 
65 years or older will account for more than 14 percent of the 
total population) by 2018 and a super aged society (where people 
who are 65 years or older will account for more than 20 percent 
of the total population) by 2026. The birth rate in 2008 was 
found to be 1.19, which remains at the world’s lowest level. 
Also, the age of pregnant women has increased, in which the 
average age of women giving birth to, their first child is 30.82, 
which is 0.23 years greater than in 2007 [1].

There are various definitions of elderly gravida but it is 
commonly defined as a woman who has a baby when she is 
over age 35. The number of elderly gravidas is not only growing 
in Korea, but it is also a global trend caused by late marriage, 
remarriage, higher education level, women’s advancement in 
society, and a delay in childbearing by economic factors. In 
Korea, the rate of elderly gravida increased from 2.0% in 1991 
to 6.1% in 1994 to 13% in 2007 [1].

Hinz (USA) reported that the rate of natural childbirth declined 
when a mother’s age was over 40 [2], and Khoshnood (France) 

observed that at 40-44 years old, female fertility dropped 
two-fold compared to women’s who were 20-24 years old [3]. 
And there are many overseas reports that the maternal age is 
a crucial risk factor when predicting pregnancy outcomes [4-9]. 
However, Kale (Turkey) reported that there were no negative 
effects for a 45 year-old woman to deliver a large fetus [10]. 

Research on late childbearing in Korea showed undesirable 
results in-terms of pregnancy, such as obstetric prognosis, 
chromosomal anomaly, premature birth, emergent caesarean 
section, and instrumental labor requiring obstetric intervention 
[11-16]. In other words, even though pregnant women and their 
newborn babies may be in good condition, late childbearing can 
result in a higher frequency of pregnancy complications 
(premature birth, presentation, pregnancy induced hypertension, 
gestational diabetes, placenta previa, and premature rupture of 
membranes), myoma of the uterus, and low birth weight infants 
[17]. However, there have not been many studies regarding the 
nutritional risk factors and nutritional status of elderly gravida. 
For this reason, nutritional support and specific management 
systems for elderly gravida have not been systematically 
established. Therefore, if we are able to establish systematic 
nutrition management for elderly gravida, it will lead to 
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management of new-born nutrition. This systematic nutrition 
management will become a core field of application for 
establishing Korean health policy goals and will expand future 
growth drives through improved public health. 

This study compared nutrient intakes, lifestyle habits, serum 
iron index values, and pregnancy outcomes between young and 
advanced aged pregnant women to provide groundwork for 
improving the nutritional status of pregnant women and their 
babies. 

Subjects and Methods

Study subjects

One-hundred twelve pregnant women, excluding a woman with 
twins, who were receiving prenatal care at gynecologists located 
in Seoul as from February through June 2009, were chosen as 
the subjects for this study. They had been informed about the 
study and had agreed to participate in the survey. By setting 
35 years old as the standard, about 43 pregnant women older 
than 35 were placed in the advanced age group (AP) whereas 
69 pregnant women were placed in the young age group (YP). 
The study was performed by personal face-to-face interview 
(CHA Hospital IRB 09-03).

Data collection

Survey and preliminary investigation
A survey was produced in order to analyze the subjects’ general 

factors and daily lifestyle habits. To test the produced survey’s 
clinical adaptability, a preliminary survey was given to 20 
pregnant women. The final survey was modified and compensated.

General factors and life-style investigation

General factors
Age, BMI prior to pregnancy, BMI during pregnancy, 

frequency of pregnancy, education level, monthly family income, 
occupation, morning sickness during pregnancy, and intake of 
nutritional supplements were investigated.

Life-style
Amount, number of times, and types of exercise, as well as 

alcohol consumption, smoking, caffeine intake, and house work 
or office work-load were investigated.

Nutrient intake
Dietary intake information was gathered from the women by 

direct face-to-face interview using the 24 hour recall method. 
For accurate and precise investigation, food eye measurements 
and food models were used during the interview. The nutritional 
value program Can-pro (Computer Aided Nutritional Analysis 

Program for Professionals 3.0) was used to measure and analyze 
the nutrient intakes of the pregnant women.

Iron status
The iron status of the subjects was investigated through 

hospital clinical records. Properties of the blood such as white 
blood cells (WBC), red blood cells (RBC), hemoglobin (Hb), 
hematocrit (HCT), mean corpuscula volume (MCV), mean 
corpuscula hemoglobin concentration (MCHC), red cell distribution 
width (RCDW), platelets (PLT), platelet distribution width 
(PDW), and mean platelet volume (MPV) were interpreted.

Pregnancy outcome
Pregnancy outcomes were determined using hospital clinical 

records of birth weight, birth height, Apgar score, method of 
delivery, period of pregnancy, mother’s weight during pregnancy, 
and weight gain.

Statistical analysis

All statistical data were processed by the SAS software 
program version 9.1 (SAS Institute, Cary, NC, USA). Every 
measurement was marked with a mean value ± standard deviation 
and percentage. The quantitative and categorical variables of the 
pregnant women’s age-based daily habits, nutrient intakes, and 
iron status were reviewed by T-tests and Chi-square analysis, 
respectively. According to pregnancy outcomes and levels of 
primary daily habits, average birth weight comparisons were 
performed by ANOVA.

Results 

General factors

The general characteristics and environmental factors of the 
study subjects are described in Table 1. The average age of the 
YP group was 31.54 ± 2.24, and it was 37.05 ± 2.07 for the AP 
group. About 53.6% of YP and 34.9% of AP were primipara. 
The education levels of the pregnant women were relatively high: 
71% of the YP group and 74% of the AP group had bachelor 
degrees. The AP group had higher household income than the 
YP group, but the difference was not considerable. More than 
90% of both groups experienced morning sickness. Also, 87% 
for the YP group and 93% of the AP group took nutritional 
supplements and there was no remarkable difference between the 
two groups. 

Lifestyle

The lifestyle habits of the subjects are summarized in Table 
2. For exercise frequency during pregnancy, 27.5% of the YP 
group exercised once or twice a week and 32.6% of the AP group 
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Variable All (n = 112) YP (n = 69) AP (n = 43) P value
Age (yrs) 33.65 ± 3.461) 31.54 ± 2.24 37.05 ± 2.07 < 0.0001***
Pregravid BMI 
(kg/m²)

20.81 ± 2.85 20.84 ± 3.02 20.76 ± 2.58 0.896

Pregnancy BMI 
(kg/m²)

24.10 ± 3.10 24.24 ± 3.04 23.87 ± 3.20 0.542

Beforebirth BMI 
(kg/m²) (n = 90)

25.97 ± 2.86 25.92 ± 2.94 26.06 ± 2.76 0.826

Parity
Primiparas 52 (46.4)2) 37 (53.6) 15 (34.9) 0.053
Multiparas 60 (53.6) 32 (46.4) 28 (65.1)

Educational level
High school 7 (6.3) 5 (7.25) 2 (4.7) 0.845
University 81 (72.3) 49 (71.0) 32 (74.4)
Graduate 24 (21.4) 15 (21.7) 9 (20.9)

Household income (10,000 won/mon)
≤ 299 17 (15.2) 12 (17.4) 5 (11.6) 0.449
300-399 25 (22.3) 17 (24.6) 8 (18.6)
400 ≤ 70 (62.5) 40 (58.0) 30 (69.8)

Occupation
Yes 55 (49.1) 35 (50.7) 20 (46.5) 0.665
No 57 (50.9) 34 (49.3) 23 (53.5)

Morning sickness
Yes 104 (92.8) 65 (94.2) 39 (90.7) 0.484
No 8 (7.1) 4 (5.8) 4 (9.3)

Nutritional supplements
Yes 100 (89.3) 60 (87.0) 40 (93.0) 0.313
No 12 (10.7) 9 (13.0) 3 (7.0)

1) Mean ± SD
2) Number of subject (%)
* P < 0.05 
YP: Young age group of pregnant women
AP: Advanced age group of pregnant women

Table 1. General characteristics of the pregnant women 

exercised more than three times a week. The types of exercise 
performed were mostly walking or doing yoga for both groups. 
For pre-pregnancy alcohol drinking experience, the YP group 
had a greater percentage than the AP group, with 72.5% and 
51.2%, respectively (P < 0.05). However, the AP group had a 
higher percentage of women with a longer period of 
pre-pregnancy alcohol consumption, which was approximately 
more than 11 years (P < 0.0001). For past smoking, the rate was 
13% for the YP group and 7% for the AP group. And regarding 
a previous smoking period of more than 7 years, AP showed 
a higher percentage at 7% compared to YP with 5.8%. For current 
coffee consumption frequency, the groups showed similar results 
in which 39% of the YP group and 44% of the AP group did 
not drink coffee.

Nutrient intake

The nutrition intakes of the subjects are shown in Table 3. 
The energy intakes of the YP group and the AP group were 
1,916.2 ± 889.85 kcal and 1,716.2 ± 518.17 kcal, respectively. 
The total protein intakes of the YP group and the AP group 

were 76.63 ± 44.62 g and 73.36 ± 58.83 g, respectively. The total 
fat intake of the YP group was higher at 59.78 ± 40.28 g 
compared to that of the AP group at 49.74 ± 24.42g. The 
carbohydrate intakes of the YP group and the AP group were 
272.90 ± 103.10 g and 257.00 ± 79.95 g, respectively. The total 
calcium intakes of both groups were similar, i.e. 599.10 ± 266.40 
g for the YP group and 603.20 ± 243.70 g for the AP group. 
The total Fe intakes from supplemental Fe and food were 80.24
± 29.87 mg/day and 77.23 ± 28.84 mg/day for YP and AP, 
respectively. Total folate intakes from supplements and food were 
325.5 ± 94.33 μg and 356.2 ± 126.8 μg for YP AP, respectively. 
The vitamin intakes of the two groups showed no considerable 
differences. However, a difference was found in niacin intake 
i.e., 16.83 ± 8.20 mg/day for the YP group and 13.76 ± 5.28 
mg/day for the AP group. The ratio of P/M/S was 1/1.3/1.3 for 
the YP group and 1/1.5/1.4 for the AP group. Both groups had 
a slightly high intake of saturated fatty acid.

Iron indices

The iron indices of the subjects are indicated in Table 4. The 
white blood cell (WBC) counts of the YP group and AP group 
were 9.58 ± 2.70 103/μl and 9.04 ± 3.14 103/μl, respectively, 
which were within normal range but toward the high end. The 
red blood cell (RBC) counts of the YP group and AP group 
presented as similar values, which were 3.73 ± 0.71 106/μl and 
3.80 ± 0.47 106/μl, respectively. The hemoglobin (Hg) and 
hematocrit (HCT) levels of the YP group were 11.63 ± 1.51g/dl 
and 34.55 ± 4.16%, and they were 11.60 ± 1.40 g/dl and 34.15
± 3.96% for the AP group, respectively. The two groups showed 
similar trends; however values were slightly lower than for 
non-pregnant women.

Pregnancy outcome

The pregnancy outcomes of the pregnant women and their 
newborn babies are shown in Table 5. The average weight and 
height of newborns in the YP group were 3.24 ± 0.53 kg and 
48.46 ± 1.45 cm, respectively. Those of the AP group were 3.25
± 0.36 kg and 48.08 ± 1.51 cm, respectively. The Apgar scores 
of the YP and AP groups were 8.48 ± 1.74 and 8.91 ± 0.28, 
respectively. Therefore, the average weights and Apgar scores 
of the two groups showed no considerable differences. The 
gestational periods of the YP and AP groups were 38.93 ± 3.23 
weeks and 38.93 ± 1.36 weeks, respectively. Also, 37.1% of the 
AP group had a shorter gestational period which was less than 
38.7 weeks. Natural spontaneous vaginal delivery was 69% for 
the YP group and 63% for the AP group. The total maternal 
weight gain of the YP group was 13.38 ± 3.55 kg and that of 
the AP group was 13.6 ± 3.93 kg; no significant differences were 
found between the two groups.
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Variable All (n = 112) YP (n = 69) AP (n = 43) P value
Exercise start point No 56 (50.0)1) 33 (47.8) 23 (53.5) 0.330

Before pregnancy 3/mon 24 (21.4) 17 (24.) 7 (16.3)
Pregnancy4-6/mon 15 (13.4) 11 (15.9) 4 (9.3)
Pregnancy7-9/mon 17 (152) 8 (11.6) 9 (20.9)

Exercise frequency 1-3/mon 4 (3.6) 2 (2.9) 2 (4.7) 0.117
1-2/wk 23 (20.5) 19 (27.5) 4 (9.3)
3≥wk 29 (25.9) 15 (21.7) 14 (32.6)

Exercise Type Walk 45 (40.2) 30 (43.5) 15 (34.9) 0.367
Yoga 16 (14.3) 10 (14.5) 6 (14.0) 0.937
Ramaz 5 (4.5) 4 (5.8) 1 (2.3) 0.387
Freegym 6 (5.4) 4 (5.8) 2 (4.7) 0.793
Swim 3 (2.7) 3 (4.4) 0 (0.0) 0.166
Other 3 (2.7) 2 (2.9) 1 (2.3) 0.855

Pre-Pregnancy Non-drinker 40 (35.7) 19 (27.5) 21 (48.8) 0.022*
Alcohol Ex-drinker 72 (64.3) 50 (72.5) 22 (51.2)
Drinking Experience
Pre-Pregnancy < 3 8 (7.1) 7 (10.1) 1 (2.3) < 0.0001***
Alcohol 4-6 8 (7.1) 5 (7.3) 3 (7.0)
Drinking Period (yrs) 7-10 31 (27.7) 29 (42.0) 2 (4.7)

11-15 19 (17.0) 7 (10.1) 12 (27.9)
16 ≤ 6 (5.4) 2 (2.9) 4 (9.3)

Pre-Pregnancy Non-drinker 40 (35.7) 19 (27.5) 21 (48.8) 0.090
Alcohol < 1/mon 32 (28.6) 24 (34.8) 8 (18.6)
Drinking Frequency 1-3/mon 26 (23.2) 17 (24.6) 9 (20.9)

1-2/wk 11 (9.8) 6 (8.7) 5 (11.6)
3-5/wk 3 (2.7) 3 (4.4) 0 (0.0)

Previous Smoking Non-Smoker 100 (89.3) 60 (87.0) 40 (93.0) 0.313
Ex-Smoker 12 (10.7) 9 (13.0) 3 (7.0)

Previous Smoking Period (yrs) ≤ 3 2 (1.8) 2 (2.9) 0 (0.0) 0.350
4-6 3 (2.7) 3 (4.4) 0 (0.0)
7 ≤ 7 (6.3) 4 (5.8) 3 (7.0)

Present Coffee Consumption No 46 (41.1) 27 (39.1) 19 (44.2) 0.294
Intake Frequency 1-3times/mon 18 (16.1) 8 (11.6) 10 (23.3)

1-2times/wk 19 (17.0) 12 (17.4) 7 (16.3)
3-4/wk 9 (8.0) 7 (10.1) 2 (4.7)
Almost every day 20 (17.9) 15 (21.7) 5 (11.6)

Household Chores Heavy 23 (20.5) 15 (21.7) 8 (18.6) 0.885
Mild 27 (24.1) 17 (24.6) 10 (23.3)
Light 62 (55.4) 37 (53.6) 25 (58.1)

1) Number of subject (%)
*P < 0.05, **P < 0.01 
YP: Young age group of pregnant women 
AP: Advanced age group of pregnant women

Table 2. Lifestyle variables by the age of pregnant women

Factors associated with birth weight

In order to investigate the lifestyle factors influencing infant 
birth weight, ANOVA was utilized. The considerable factors 
influencing birth weight are presented in Table 6. Some 
significant relationships between birth weight and gestational age, 
maternal weight gain, and exercise frequency during pregnancy 
were separately identified. For a gestational period less than 38.7 
weeks, birth weight was 2.95 ± 0.08 kg, and it was 3.30 ± 0.08 
kg for 38.7-40 weeks, and 3.42 ± 0.08 kg for longer than 40 

weeks. Birth weight increased as gestational period increased (P
< 0.0001). When maternal weight gain was higher than 15 kg, 
birth weight became remarkably greater compared to that with 
less than 15 kg of weight gain (P < 0.03). For women who did 
not exercise and those who exercised 1-3 times in a week, birth 
weight was remarkably higher compared to babies of women 
who exercised 1-3 times a month (P < 0.01).
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Variable All (n = 112) YP (n = 69) AP (n = 43) Normal range
WBC (103/μl) 9.41 ± 2.851) 9.58 ± 2.70 9.04 ± 3.14 4-10
RBC (106/μl) 3.75 ± 0.64 3.73 ± 0.71 3.80 ± 0.47 3.87-4.90
HG (g/dl) 11.62 ± 1.47 11.63 ± 1.51 11.60 ± 1.40 11.0
HCT (%) 34.42 ± 4.08 34.55 ± 4.16 34.15 ± 3.96 < 33.0
MCV (fl) 90.25 ± 5.18 90.29 ± 5.17 90.17 ± 5.29 85-101
MCH (pg) 30.49 ± 2.14 30.42 ± 2.23 30.62 ± 1.97 27-33
MCHC (g/dl) 33.75 ± 0.92 33.66 ± 0.94 33.95 ± 0.84 30.2-34.3
RCDW (%) 13.56 ± 1.01 13.44 ± 0.95 13.80 ± 1.10 11.3-15.5
PLT (10³/μl) 210.60 ± 53.49 212.45 ± 52.42 206.73 ± 56.19 145-375
PDW (fl) 12.00 ± 1.76 11.99 ± 1.91 12.02 ± 1.42 9.3-16.0
MPV (fl) 10.36 ± 0.82 10.35 ± 0.84 10.37 ± 0.79
1) Mean ± SD
YP: Young age group of pregnant women, AP: Advanced age group of pregnant 
women, WBC: White Blood Cell, RBC: Red Blood Cell, HG: Hemoglobin, HCT: 
Hematocrit, MCV: Mean Corpuscular Volume, MCH: Mean Corpuscular Hemoglobin, 
MCHC: Mean Corpuscular Hemoglobin Concentration, RCDW: Red Cell Distribution 
Width, PLT: Platelet, PDW: Platelet Distribution Width, MPV: Mean Platelet Volume

Table 4. Iron indices by the age of pregnant women

Variable All (n = 97) YP (n = 62) AP (n = 35) P value
Birth weight (kg) 3.24 ± 0.47 3.24 ± 0.53 3.25 ± 0.36 0.957
Apgar score 8.64 ± 1.42 8.48 ± 1.74 8.91 ± 0.28 0.062
Gestaional age (wks)

38.93 ± 2.701) 38.93 ± 3.231) 38.93 ± 1.36 0.989
< 38.71 30 (30.93)2) 17 (27.42) 13 (37.14)

0.60738.71 ≤ and < 40 33 (34.02) 22 (35.48) 11 (31.43)
40 ≤ 34 (35.05) 23 (37.10) 11 (31.43)

Delivery type 
C/S³⁾ 29 (29.90) 17 (27.42) 12 (34.29)

0.335
NSVD4) 65 (67.01) 43 (69.35) 22 (62.86)
Other 1 (1.03) 0 (0.00) 1 (2.86)
Stillbirth 2 (2.06) 2 (3.23) 0 (0.00)

Variable All (n = 92) YP (n = 58) AP (n = 34) P value
Maternal weight gain (kg) 13.46 ± 3.68 13.38 ± 3.55 13.60 ± 3.93 0.784
Variable All (n = 71) YP (n = 44) AP (n = 27) P value
Birth length (cm) 48.31 ± 1.47 48.46 ± 1.45 48.08 ± 1.51 0.292
1) Mean ± SD
2) Number of subject (%)
3) C/S; Cesarean Section
4) NSVD; Natural spontaneous vaginal delivery, YP: Young age group of pregnant 

women, AP: Advanced age group of pregnant women

Table 5. Pregnancy outcomes by the age of pregnant women

Variable All (n = 112) YP (n = 69) AP (n = 43) P value

Energy (kcal/d) 1,840.8 ± 774.461) 1,916.2 ± 889.85 1,716.2 ± 518.17 0.132

Total protein 
(g/d)

75.40 ± 50.22 76.63 ± 44.62 73.36 ± 58.83 0.754

Plant Protein 
(g/d)

38.58 ± 33.09 36.53 ± 13.01 41.98 ± 51.43 0.499

Animal Protein 
(g/d)

36.82 ± 32.56 40.11 ± 38.88 31.38 ± 16.85 0.101

Total fat (g/d) 56.00 ± 35.36 59.78 ± 40.28 49.74 ± 24.42 0.100

Plant Fat (g/d) 27.06 ± 17.11 28.56 ± 17.41 24.58 ± 16.5 0.231

Animal fat (g/d) 28.94 ± 29.45 31.23 ± 35.00 25.16 ± 16.40 0.213

Carbohydrate 
(g/d)

266.90 ± 94.98 272.90 ± 103.10 257.00 ± 79.95 0.389

Fiber (g/d) 20.13 ± 11.75 19.95 ± 13.17 20.42 ± 9.07 0.822

Total calcium 
(mg/d)

600.60 ± 256.98 599.10 ± 266.40 603.20 ± 243.70 0.93

Plant calcium 
(mg/d)

284.59 ± 120.37 285.43 ± 126.84 283.21 ± 110.29 0.922

Animal calcium 
(mg/d)

316.01 ± 215.65 313.63 ± 213.52 319.94 ± 221.59 0.880

Phosphorus 
(mg/d)

1,068.97 ± 467.76 1,104.4 ± 518.88 1,010.5 ± 366.49 0.261

Total Fe (mg/d) 
(n = 85)

79.11 ± 29.35 80.24 ± 29.87 77.23 ± 28.84 0.65

Plant Fe (mg/d) 10.08 ± 6.86 9.69 ± 4.53 10.74 ± 9.57 0.500

Animal Fe 
(mg/d)

3.68 ± 4.50 4.13 ± 5.48 2.95 ± 1.87 0.099

Supplement Fe 
(mg/d)

64.75 ± 27.88 66.06 ± 28.80 62.60 ± 26.60 0.58

Na (mg/d) 3,848.31 ± 2,057.90 4,048.5 ± 2,364.5 3,517.8 ± 1,377.1 0.133

K (mg/d) 2,797.50 ± 1,106.79 2,854.2 ± 1,140.9 2,703.9 ± 1,054.6 0.485

Zinc (mg/d) 9.06 ± 4.76 9.11 ± 4.58 8.99 ± 5.08 0.897

Vitamin A 
(μgRE/d)

766.70 ± 656.46 794.41 ± 761.35 720.95 ± 435.77 0.514

Vitamin B1 

(mg/d)
1.27 ± 0.64 1.31 ± 0.73 1.19 ± 0.47 0.671

Vitamin B2 

(mg/d)
1.25 ± 0.63 1.27 ± 0.71 1.21 ± 0.48 0.289

Vitamin B6 

(mg/d)
2.76 ± 7.15 2.30 ± 3.41 3.53 ± 10.83 0.471

Niacin (mg/d) 15.67 ± 7.37 16.83 ± 8.20 13.76 ± 5.28 0.017*

Vitamin C 
(mg/d)

119.02 ± 66.51 113.52 ± 66.61 128.08 ± 66.12 0.259

Total Folate 
(μg/d) (n = 74)

337.08 ± 107.97 325.5 ± 94.33 356.2 ± 126.80 0.238

Dietary Folate 
(μg/d)

262.63 ± 117.08 255.46 ± 114.43 274.47 ± 121.77 0.403

Supplement 
Folate (μg/d)

78.08 ± 14.09 79.54 ± 12.89 75.68 ± 15.82 0.260

Vitamin E 
(mg/d)

15.18 ± 11.27 15.07 ± 11.44 15.36 ± 11.12 0.894

Cholesterol 
(mg/d)

373.03 ± 494.43 411.04 ± 600.45 310.29 ± 224.34 0.206

PUFA (g/d) 7.22 ± 4.82 7.22 ± 5.05 7.22 ± 4.49 0.998

MUFA (g/d) 10.05 ± 7.80 9.52 ± 6.50 10.94 ± 9.59 0.348

SFA (g/d) 9.79 ± 6.77 9.45 ± 6.17 10.34 ± 7.72 0.500
1) Mean ± SD
*P < 0.05, **P < 0.01, ***P < 0.001, YP: Young age group of pregnant women, 
AP: Advanced age group of pregnant women

Table 3. Nutrient Intakes by the age of pregnant women

Discussion

The purpose of this research was to determine the daily 
lifestyles, nutrient intakes, blood iron indices, and differences 
in pregnancy outcomes of pregnant women according to age. The 
only daily lifestyle factor that showed an attentive difference was 
experience and duration of drinking alcohol prior to pregnancy. 
Sayal [18] reported that if a pregnant woman drinks more than 
4 glasses of alcohol per day, risk to the embryo's behavior and 
mental health increases, and if a woman drinks every day prior 
to pregnancy, there is a high risk of presenting hyperactivity and 
carelessness during pregnancy [18]. Yang et al. [19] observed 
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Variables N Birth weight (kg) P value
Gestational age (wks)

< 38.71 30 2.95 ± 0.081)a

0.0001***≥ 38.71 and < 40 32 3.30 ± 0.08b

≥ 40 31 3.42 ± 0.08b

Maternal weigh gain (kg)
≤ 11.8 28 3.13 ± 0.09a

0.03*> 11.8 and < 15.0 32 3.13 ± 0.08a

≥ 15.0 29 3.40 ± 0.08b

Exercise frequency
0/mon 46 3.25 ± 0.06 b

0.002**
1-3/mon 4 2.38 ± 0.22a

1-2/wk 20 3.28 ± 0.10b

3≥wk 22 3.26 ± 0.09b

1) Mean ± SD
a,b Indicates statistically significant difference at * P < 0.05, ** P < 0.005, *** P < 0.001.

Table 6. Factors associated with birth weight

that drinking alcohol during pregnancy strongly affected 
abruption of the placenta [19]. Among the research subjects, there 
were no women who drank while they were pregnant, but some 
women in the YP group showed high alcohol intakes prior to 
pregnancy; therefore, active nutrition education and promotion 
of refraining from drinking during pregnancy are necessary.

The daily average energy intake of the subjects was 1,840.8
± 774.46 kcal, which was about 80% of the estimated necessary 
energy intake for pregnant women according to the Dietary 
Reference Intakes for Koreans 2005 (KDRI) [20]; the YP group 
showed an energy intake of 83% and the AP group showed an 
intake of 75% of the DRI, respectively. Protein intake was 142% 
of the DRI in the YP group and 136% in the AP group. Except 
for niacin intake, which was considerably higher in the YP group 
than in the AP group (P < 0.05), no nutrients showed significant 
intake differences. The nutrients consumed below the average 
requirements according to the KDRIs were energy (YP 83% : 
AP 75%), calcium (YP 75% : AP 75%), potassium (YP 60% 
: AP 58%), and folic acid (YP 62% : AP 69%).

It has been reported that if folate intake is insufficient in the 
early stage of pregnancy, then the risk of birth defects such as 
neural tube defects (NTD) will be higher [21]. Kim and Lee 
[22] reported that Korean women tend to show low intake levels 
of folate prior to pregnancy and after birth [22]. Folate is the 
most necessary nutrient in the early stage of pregnancy (21-28 
days after pregnancy), and it is strongly recommended that fertile 
women who are older in age and planning pregnancy regularly 
consume folate prior to pregnancy.

Guelinckx [23] reported that vegetable intake can be increased 
simply by reading a brochure for nutrition intervention through 
nutrition counseling with a nutritionist [23]. Nutrition interven-
tion including nutrition education brochures, video materials, and 
nutrition counseling, should be reviewed from various standpoints 
before and during pregnancy.

The iron intakes from food for the YP and AP pregnancy 
groups were 18% and 19%, respectively, and the women 

consumed 80% of their iron from supplements. Their total iron 
intakes were 80.24 ± 29.87 mg and 77.23 ± 28.84 mg, respectively, 
which were 1.8 and 1.7 times higher than the upper intake of 
45 mg in the KDRIs. A similar result was reported by Jang and 
Ahn [24] in that pregnant women in Korea consumed excess 
iron.

To prevent an iron deficiency during pregnancy, most pregnant 
women take iron supplements. Appropriate iron supplement 
intake increases iron status during pregnancy and after childbirth 
and also increases hemoglobin content in pregnant women [25] 
[26]. In addition, it increases birth weight in infants and 
consequently decreases the risk of delivering a child of low birth 
weight [27].

However, it was reported that excessive iron intake from 
supplements may cause harmful effects in the immune response 
of pregnant women [28]. Therefore, excess iron intake is not 
desirable for successful pregnancy outcomes.

Moreover, it was reported that excessive iron intake may 
prevent the absorption of other small amounts of inorganic 
substances and derive negative effects in oxidization pathways 
resulting in negative symptoms such as increased oxidative stress, 
constipation, and impaired judgment. Therefore, the appropriate 
amount of iron to supplement during pregnancy is still under 
dispute [29]. When pregnant women consume iron excessively 
and then stop iron supplements after birth, it can lead to concern, 
such that a woman who delivers a child can show iron deficiency 
symptoms even though she is in a normal nutritive state for iron. 
Therefore, it is essential to create an appropriate dietary strategy 
to implement proper iron intake from meals during pregnancy 
and discuss the risk of surplus iron from supplements during 
pregnancy.

In the case of increased calcium intake during pregnancy, it 
was previously found that exposed infants had increased bone 
mass when they reached 9 years old [30]. The result of this study 
emphasizes the importance of appropriate calcium intake. As a 
result, it is necessary to plan dietary menus with sufficient 
calcium and to perform appropriate amounts of outdoor exercise 
during pregnancy.

By interpreting a table for the iron status of the pregnant 
women, each separate item was at a normal level and there were 
no large differences between the YP and AP groups. For Hg 
and HCT, values were 11.5-16.9 g/dl and 36-46%, respectively, 
which were lower than for average adult women. However, the 
standards determined by WHO [31] for anemia in pregnant 
women are < 11.0 g/dl for Hg and > 33.0% for HCT, which can 
lead to the conclusion that the pregnant women with 11.5-16.9 
g/dl Hg and 36-46% HCT did not have symptoms of anemia. 
In terms of pregnancy outcomes, there were no differences 
between the two groups for infant birth weight and height, Apgar 
score, pregnancy duration, or weight gain of the mother. According 
to Lee et al. [32], as a mother’s age increases, she is likely to 
have an infant of low birth weight; however, this can be 
overcome by education, marriage status, and race.
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The result of no significant difference in pregnancy outcomes 
according to mother’s age, could lead to two possible conclusions. 
First, even though a woman may be of advanced age to have 
a baby, if she is able to maintain healthy habits before and during 
pregnancy then good pregnancy outcomes can be expected. 
Second, the result might be due to the small age gap between 
the two age groups. The average ages of the two groups were 
only about 6 years apart. Therefore, increasing the age difference 
between these two groups of pregnant women would present 
better results.

During pregnancy, woman who exercised 1-3 times a month 
gave birth to babies of lower weight than woman who exercised 
1-3 times a week or did not exercise. Because the number of 
pregnant women who exercised 1-3 times a month was only 4 
persons, we deem that other unobserved personal factors affected 
infant birth weight. In conclusion, pregnant women, even of 
advanced age, can obtain desirable pregnancy outcomes if they 
engage in healthy daily life-style habits, including optimal intakes 
of folate and calcium. 
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