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Abstract

Optimal nutrition during prenatal, antenatal and postnatal period is one of the most desired conditions for the healthy birth of new generations
and proper care of mother. The aim is to evaluate the effect of each maternal food consumption habit and supplementary intakes to the neonatal
outcomes, blood biochemical parameters, macronutrient and micronutrient composition of body and address sufficient healthcare during
antenatal care in a middle-income region. A group of 77 women at 3" months postpartum were asked to complete the 43 items dietary
questionnaire. Among all the women, 44 of them completed the questionnaire properly. The results of the questionnaire were evaluated by a
nutrient database program (BeBiS software program) designed to evaluate nutrient elements of the human body. The blood biochemical
parameters of all the patients were analyzed. The socio-demographic features, neonatal outcomes and maternal-neonatal anthropometric
measurements were noted. The mean infant’s 3rd month height was statistically significantly higher in walnut consumed group 3-4 days a week
(mean =66.57 = 2.07 cm; CI: 95%) than in the non-consumed group (63.25 + 2.08 cm; CI: 95%) (p =0.021). The mean weight gain was 10.94 +
5.16 kg (CI 95%) in walnut non-consumed group and 18.43 + 6.50 kg (CI 95%) in consumed group 3-4 days a week which is statistically
significantly different (p =0.012). Iodine level was significantly statistically higher in the egg consumed group 5-7 days a week than the non-
consumed group as secondary outcome (2.80 + 0.24; 2.15 + 0.64 respectively, p=0.022). The walnut consumption was related to the greater
weight gain during pregnancy and the increase in infant’s height. Although, optimal weight gain is essential to maintain physiological well-

being during pregnancy, we should consider the positive effect of walnuts on infant’s development.
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1. Introduction

Pregnancy is an important period in which both a healthy fetal
development is required, and many maternal physiological
changes are observed. Optimal nutrition during prenatal,
antenatal, and postnatal period is one of the most desired
conditions for the healthy birth of new generations and proper
care of mother (1). As well as intrauterine environment,
placental factors, and genetic conditions; the nutrition of
pregnant women also has effects on fetal development such as
birth weight, head circumference and birth height (2). On the
contrary, maternal malnutrition is known to increase both
maternal and fetal morbidity and mortality rates such as
chronic diseases, iron or vitamin deficiencies, neurological
developmental disorders throughout infant’s life and maternal
metabolic diseases such as diabetes and obesity (3). Thus,
women need to regulate her nutrition habits starting from
preconception and there are antenatal programs to improve
the nutrition quality during pregnancy.

There are some studies conducted with certain food
groups such as vegetables and fruits which have been
associated with birth weight and birth height (4). In addition,
there are many supplements regularly recommended for use
in pregnancy such as folic acid, omega 3 and vitamin D.
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Folate is necessary for cell division and tissue growth and
acting role in nucleotide biosynthesis, amino acid metabolism
and several methylation reactions (5) (6). Folic acid
supplementation during pre-conception and first trimester
pregnancy period is recommended to prevent neural tube
defects and improve child cognitive developments (6).
Omega 3 intake is also associated with the reduced risk of
preterm birth, low birth weight and need of neonatal intensive
care (7). Vitamin D intake and daily sunlight exposure during
pregnancy improves the pregnancy outcomes by preventing
preterm birth, preeclampsia, gestational diabetes, and asthma

(8).

There is lack of research which evaluates the benefit of
each food consumption habit and each supplement intake on
neonatal outcomes; maternal micronutrient and macronutrient
status; maternal hematological and biochemical blood
parameters. Therefore, the aim of this study is to evaluate the
potential effect of each maternal food consumption habit and
supplementary intakes to the neonatal outcomes and to
address sufficient antenatal care in terms of nutrition in a
middle-income region.
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2. Materials and Methods

A cross sectional single center study was performed with
women in puerperium who were undergoing regular antenatal
visits during their pregnancy in Giresun University Women
and Children Research and Education Hospital between
January, 2020 and March, 2021. All procedures performed in

Table 1. Demographic and anthropometric characteristics

Characteristic Mean + SD
(n=44)
Age (n) 29.07 + 6.87
BMI (kg/m?) 24.48 +4.01 0.60
Weight gained during pregnancy (kg) 13.66 + 5.52 0.83
Birth weight (kg) 3.32 £0.58 0.87
Birth height (cm) 50.31+2.09 0.31
Current birth height (cm) 64.32+2.61 0.39
Head circumference (cm) 41.76 +1.27 0.19
Daily energy intake (kcal) 1935.96 + 90.03
597.22 ’

A total of 77 women were included to the study and 44 of
them completed the required questionnaires properly. Patients
have got involved to the study in their 3™ month after birth.
Inclusion criteria included single healthy term births that were
over >38 weeks of gestation, had not need to stay in the
intensive care unit and exclusively breastfed neonates.
Exclusion criteria included multiple gestations, adolescent
pregnancies (age<l18), advanced age pregnancies (age>36),
maternal eating disorders (Anorexia Nervosa, Bulimia etc.),
maternal chronic diseases (Celiac Disease, Diabetes Mellitus,
Chronic  Hypertension etc.), smoking and alcohol
consumption.

The survey was totally two parts, including firstly 9-items
questionnaire as sociodemographic and pregnancy related
features, secondly 34 items questionnaire as nutrition habits
and pregnancy related features.

Sociodemographic and pregnancy related features as body
mass index (BMI), maternal age, gestational week at birth,
weight gain during pregnancy, birth weight, infant’s head
circumference, birth height and infant’s current height were
asked by wusing O-item questionnaire. Anthropometric
measurements were taken by researchers as individual height
measurement with 1 mm interval wall-mounted height meter
and body weight with 100gr weight sensitive Sinbo Sbs 4429
during their routine antenatal and postnatal visits. BMI was
calculated according to the Center for Disease Control and
Prevention’s criteria (9).

Secondly, all participants were asked to fill the detailed
34-item nutrient habits and pregnancy-related features
questionnaire that evaluates attitudes about food consumption
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studies involving human participants were in accordance with
the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards; all
patients agreed written informed consent. The study approved
by local ethical committee (Decision number: 18/04.03.21).

95% Confidence Interval
for Mean Minimum Maximum
19 36

23.26 25.70 19.53 36.73
11.98 15.34 1.00 28.00
3.15 3.50 2.05 438
49.68 50.95 45.00 53.00
63.52 65.11 59.00 70.00
41.38 42.15 39.00 44.50
1754.38 2117.53 712.42 3334.05

frequency for red meat, chicken meat, fish, egg, legume, milk
and milk products, nuts, fruits, vegetables, walnut, hazelnut
and supplements intake as Folic acid, Omega 3, Vitamin D
and sunlight exposure. The nutrient habits questionnaire was
evaluated by the nutrient database program (BeBiS software
program; Turkish version of Bebispro for Windows, Stuttgart,
Germany) designed to evaluate daily intake estimates of
various nutrients by the food consumption frequencies which
reflects the antenatal period of intake (10). BeBiS is a
software program that contains the data more than 20,000
foods and reports nutritional elements such as calories,
protein, carbohydrate, fat, vitamins, minerals, amino acids,
fatty acids, and antioxidants.

All women’s hemoglobin (hgb), hematocrit (hct), platelet
(plt), lactate dehydrogenize, sodium, potassium, chloride,
calcium, C reactive protein, triiodothyronine (T3), thyroxine
(T4), thyroid stimulating hormone (TSH), vitamin D, uric
acid, total protein, albumin, globulin, total bilirubin, direct
bilirubin, indirect bilirubin, alkaline phosphatase, aspartate
aminotransferase levels were also analyzed with autoanalyzer
Cobas 6000 (Roche Diagnostics).

2.1. Statistical analysis
Calculations were performed using SPSS statistical software

package 17.0 (IBM). The required sample size calculated as
39 with a 5% margin error. Cronbach’s alpha and inter item
correlation matrix were calculated for reliability statistics.
ANOVA, Friedman’s test and Chi-square test were used to
analyze the differences between individuals and items.
Tukey’s test for nonadditivity was done as a post hoc test. P
<0.05 was used to determine statistical significance.
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Table 2. Comparison of clinical characteristics of daily nuts consumption

22,63+ 9.00 + 2.61 + 4133+ 48.00 + 62.33 + 1623.19 +
2.87 7.94 0.50 0.58 2.00 1.53 476.41
2525+ 13.82+ 3.45+ 42.16+ 50.47 + 64.47 £ 1845.47 +
3.85 4.22 0.59 0.96 2.35 2.53 583.34
2322+ 18.00 + 3.46+ 4158+ 50.90 + 66.50 + 2034.81 +
3.03 5.54 0.49 1.31 1.79 2.22 609.02
24.84 + 1136 + 323+ 41.50+ 50.21 + 63.00 + 2042.23
4.93 4.78 0.56 1.62 1.81 2.11 +645.21
24.48 + 13.65 + 332+ 41.76 50.32 + 64.32 + 1935.96 +
4.01 5.52 0.58 +£1.27 2.09 2.61 597.22
0.616 0.071 0.853 0.618 0.051 0.352 0.566
2430+ 10.94 + 323+ 41.80 49.94 + 6325+ 1798.57 +
4.93 5.16 0.58 +0.89 226 2.08 596.00
25.60 + 14.14 + 330+ 41.48 50.21 + 64.79 + 2125.13 +
3.77 5.08 0.61 +£1.70 2.01 2.61 586.51
24.10 + 18.43 + 3.61 + 42.00 51.00 + 66.57 + 2211.54 +
Walnut 3.84 6.50 0.56 +0.50 231 2.07 635.25
2299 + 14.14 + 328+ 42.00 50.71 + 63.57 + 1596.04 +
1.73 2.61 0.57 +1.66 1.80 2.99 402.52
24.48 + 13.66+ 332+ 41.76 50.32 + 64.32 + 1935.96 +
4.01 5.52 0.58 +£1.27 2.09 2.61 597.22
0.558 0.020 0.556 0.765 0.682 0.025 0.107
2398+ 12.80 + 3.06 + 41.80 49.20 + 63.20 + 1750.56 +
421 5.22 0.66 +0.84 2.28 2.17 432.50
24.80 + 1337+ 333+ 41.98 50.11+ 64.05 + 1866.35 +
3.91 4.19 0.55 +1.13 2.10 2.30 616.10
25.06 + 13.50 + 341+ 41.50+ 50.70 + 65.20 + 225412 +
Hazelnut 4.56 7.95 0.62 1.41 226 3.49 743.59
2354+ 14.80+ 336+ 41.58+ 50.90+ 64.50 + 1842.74 +
3.97 5.77 0.61 1.63 1.79 2.46 396.79
- 2448 + 13.66 + 332+ 41.76% 50.32 + 64.32 + 1935.95 +
4.01 5.52 0.58 1.27 2.09 2.61 597.22
L p R 0.881 0.623 0.861 0.334 0.393 0.293

Bold values indicate statistically significant difference (p < 0.05)

3. Results consumed 5-7 days a week (Table 4). The mean level of

Seventy-seven postpartum women 3 month after birth
participated in the study. Thirty-three of them failed to
complete the questionnaire properly and were excluded. A
total of 44 participants were evaluated. Demographic and
anthropometric features were given in Table 1.

Daily nuts consumption and daily food consumption of
participants were shown in Table 2 and Table 3, respectively.
There was no statistically significant relationship between red
meat, chicken meat, fish, egg, legume, milk and milk
products, nuts, fruits, vegetables, hazelnut consumption and
pregnancy related features such as BMI, weight gain during
pregnancy, infant’s birth weight, birth height, birth head
circumference, current head circumference, current height,
and daily energy intake (p >0.05). Also, the significant
relationship was not stated between these consumption groups
and nutrition elements or blood biochemical parameters.

The statistically significant relationship between walnut
consumption and weight gain during pregnancy (p=0.012),
infant’s current height has been shown as primary outcome
(p=0.021) (Table 2). Sixteen out of 44 women did not
consume walnut at all, 14 of them consumed 1-2 days a week,
seven of them consumed 3-4 days a week and seven of them

weight gain during pregnancy was statistically significantly
lower in non-consumer group (mean = 10.94 £+ 5.16 kg; CI
95%) than in the consumed group 3-4 days a week (Mean =
18.43 + 6.50 kg; CI 95%) (p =0.012) (Table 4). The mean
level of infant’s current height was 63.25 + 2.08 cm (CI:
95%) in non-consumer group and 66.57 = 2.07 cm (CI: 95%)
in the consumed group 3-4 days a week which is statistically
significantly different (p=0.021) (Table 4). Mineral,
pantothenic acid, folic acid, free folic acid, and sodium levels
were significantly higher in the walnut consumed group 1-2
days per week than the non-consumed group (p = 0.010; p=
0.028; p= 0.017; p= 0.008; p=0.018 respectively) (Table 4).
In biochemical parameters, serum C-reactive protein was
found to be higher in those who consumed a handful of
walnuts, compared to those who consumed half or 1 whole
walnut per day according to the daily amount of walnut
consumption (CRP =9.45 £+ 0.35 vs. 8.75 + 0.30 mg/dl
p=0.011). There was no significant difference in other
biochemical parameters (p>0.05).

Iodine mean level found 2.15 + 0.65 pg in non-consumed
group and 2.80 £ 0.24 in 5-7 days a week consumed group
(CI: 95%). lodine level was significantly statistically higher
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in the egg consumed group 5-7 days a week than the non-
consumed group as secondary outcome (2.80 + 0.24; 2.15 +
0.64 respectively, p=0.022) (Table 5).

There was no statistically significant relationship between
the intake of folic acid, vitamin D or omega 3 supplements
with pregnancy outcomes, micronutrient, or biochemical
parameters (p >0.05).

4. Discussion

In this cross-sectional study, we assessed the relation of food
consumption during pregnancy using the validated BEBIS
program and found that red meat, chicken meat, fish, egg,
legume, milk and milk products, nuts, fruits, vegetables,

hazelnut consumption was not related to the BMI, weight gain
during pregnancy, neonatal outcomes, and blood biochemical
parameters. Specifically, we found that only the walnut
consumption during pregnancy was associated with greater
weight gain and higher chance of increase in infant’s height.
Surprisingly, serum C-reactive protein was higher in those
who consumed higher amounts of walnut per day according
to the daily amount of walnut consumption, although there
was no such a relation with other biochemical parameters.
Additionally, iodine level is the most important factor for
neurological development of infants and this data have
confirmed the significant effect of egg consumption on iodine
level (11).

Table 3. Comparison of clinical characteristics of daily food consumption

C onsumption

2420+ 13.92+
None 13 454 6.96
) 2475+ 1314+
422 5.76
24.48+ 1422 +
Meat 2 3.07 254
1 2131 16.00
2448+ 13.66 +
L 401 5.52
0.871 0.927
M 24.09+ 13.07
2.93 4.99
) 2383+ 1352+
3.75 5.90
; 27.79+ 13.43 +
Chicken 5.81 5.06
) 22456 2000+
0.19 7.07
24.48+ 13.66 +
L 401 5.52
0.129 0.195
s 24.87+ 12.80 +
474 493
" 23.43+ 14.69 +
2.04 6.30
. 24.36 + 13.60
Fish : 3.95 1611
1 29.02 22.00
24.48+ 13.66 +
A 401 5.52
0.506 0351
5 26.04+ 12.00 +
422 3.46
) 2617+ 1100+
3.87 141
S 23.65+ 1620 +
1.58 239
2436+ 13.59 +
34 431 6.05
2448+  13.66+
A 401 5.52
0.834 0.585
1 25.54 10.00
Milk 1 23.44 12.00
and ) A 28.99+ 15.25+
milk 533 12.09
products 38 24.00+ 13.63+
3.72 478
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Frequency Weight gain during pregnancy (kg) Current height (cm)

329+ 41.67+ 50.08 + 64.00+ 1922.39+
0.48 1.52 2.10 1.73 517.29
329+ 41.78+ 50.33 + 64.38 + 1945.25+
0.63 1.10 2.29 3.02 714.53
333+ 41.72+ 50.44 + 64.33 + 1924.53 +
0.57 1.39 1.81 2.87 487.67
431 43.00 52 67.00 2019.98
332+ 41.76 £ 50.31+ 64.32 + 1935.96 +
0.58 1.27 2.09 2.61 597.22
0.402 0.806 0.846 0.752 0.998
329+ 41.76 £ 50.29 + 63.71 £ 1772.78 £
0.38 1.29 1.73 1.38 424.06
329+ 42.06 + 50.24 + 64.95 + 1963,32 +
0.69 1.25 2.45 3.14 674.61
338+ 40.64+ 50.86 + 63.71 £ 2055.07 £
0.65 0.85 1.86 2.98 598.32
3.58+ 42.50+ 49.50 + 64.00 + 237395+
0.63 0.71 2.12 1.41 993.47
332+ 41.76 £ 50.32 + 64.32 + 1935.96 +
0.58 1.27 2.09 2.61 597.22
0.873 0.074 0.736 0.871 0.379
331+ 41.94+ 50.20 + 64.08 + 2061.61 £
0.45 1.28 1.91 2.40 621.87
348 + 41.73 £ 50.85 64.92 + 1781.23 +
0.73 1.42 2.30 2.87 625.43
290+ 40.90 £ 49.40 + 64.00 + 1719.95 +
0.70 0.55 2.61 3.54 324.05
3.76 42.20 51.00 64.00 18816.13
332+ 41.76 £ 50.32 + 64.32 + 1935.96 +
0.58 1.27 2.09 2.61 597.22
0.255 0.423 0.591 0.814 0.464
3.60 £ 41.67+ 50.00 + 62.67 + 1863.96 +
0.50 1.53 2.0 3.21 336.74
347+ 4175+ 51.00 64.50 + 1641.23 +
0.29 0.35 +1.41 0.71 182.67
3.40 + 41.90 + 50.40 + 64.80 2022.67 £
0.61 1.43 1.67 3.70 588.38
328+ 41.75+ 50.29 + 64.38 + 1946. 89
0.6 1.31 2.24 2.51 + 638.68
332+ 41.76 £ 50.32 + 64.32 + 1935.96 +
0.58 1.27 2.09 2.61 597.22
0.883 0.995 0.920 0.693 0.829
3.07 42.0 48.0 59.0 1619.49
3.67 42.0 52.0 64.0 1512.06
3.72+ 42.18 + 51.50 + 64.75 + 1770.98 £
0.49 0.62 1.29 2.50 199.09
328+ 41.71 + 50.21 + 64.42 + 1972.80 +
0.59 1.35 2.13 2.57 631.98
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Total " 2448 + 13.66 + 332+ 41.76 + 50.32 + 6432+ 1935. 95
ot 4.01 5.52 0.58 1.27 2.09 2.61 +597.22
. p ] 0.121 0.845 0.462 0.910 0.363 0.231 0.758

5 2449+ 11.00 + 337+ 42.00+ 50.00 + 61.50 + 1565.78+
1.48 4.14 0.42 0.00 2.83 3.54 75.96
34 . 23.55+ 15.40 + 3.17 + 41.50 + 49.80 + 65.60 + 246821 +
1.27 8.50 0.69 1.94 2.86 3.65 884.01
Fruits 59 37 24.61+ 13.57 + 334+ 41,78 + 50.41 + 64.29 + 1884.04 +
434 5.25 0.58 1.22 2.01 238 537.88
o 24.48+ 13.66 + 332+ 41.76 + 50.32 + 6432 + 1935.96 +
4.01 5.52 0.58 1.27 2.09 2.61 597.22
. p ] 0.927 0.501 0.879 0.845 0.912 0.067 0.074
5 21.78+ 21.00 + 3.63 + 42.00+ 50.50 = 66.00 + 3026.00 +
0.74 5.66 0.70 0.00 3.54 1.41 71.33
Vegetab . 24,61 + 1331+ 331+ 41.75+ 50.31 = 64.24 + 1884.04 +
lox 4.06 5.34 0.58 1.30 2.07 2.64 559.67
" 24.48 + 13.66 + 332+ 41.76 + 50.32 + 6432 + 1935.96 +
4.01 5.52 0.58 1.27 2.09 2.61 597.22
L p ] 0.336 0.053 0.457 0.789 0.901 0.358 0.007

Bold values indicate statistically significant difference (p < 0.05)

Table 4. Weekly walnut consumption’s multiple comparison analysis

i 95% Confidence Interval
Mean difference .
Frequency A Frequency B Sig. Lower Upper
(A-B) £ Std error ] ]
Bound Bound

1-2% 129+ 1.48 0.82 5.27 2.68
None 3.4% 021 +1.84 0.99 472 513
57 131 +1.84 0.89 3.61 6.23
i 34 1.50 41.88 0.86 5 6.52
5.7 2.60+1.88 051 242 7.63
3.4 5.7 1.10£2.17 0.96 4.70 691
None 1-2 3214186 032 -8.18 1.77
34 7494230 0.01 -13.65 -1.33
Weight gain during 5-7 -3.21+2.30 0.51 -9.37 2.96
pregnancy (kg) 1-2 3-4 -4.29+£2.35 0.28 -10.58 2.01
5.7 0.00 +2.35 1.00 -6.29 6.29
34 5.7 4294271 0.40 2.98 11.55
None 1-2 20.07+021 0.98 -0.64 0.50
34 20384027 0.50 -1.09 0.34
. . 5.7 0.04+ 027 0.99 -0.76 0.67
Birth weight (kg) 12 3.4 20314027 0.67 -1.03 0.42
5.7 0.03 +0.27 1.00 -0.70 0.75
3.4 5.7 033 +0.31 0.72 -0.51 1.17
None 1-2 0.32+0.48 0.91 -0.95 1.60
34 20.20+0.59 0.99 178 138
2 head 5.7 20.20+0.59 0.99 178 138
circumference (cm) 1-2 34 -0.52 £0.06 0.82 -2.13 1.09
5.7 -0.52 +0.60 0.82 2.13 1.09
3.4 5.7 0.00 £0.69 1.00 -1.86 1.86
None 1-2 20.28+0.78 0.98 236 181
34 -1.06 +0.96 0.69 3.64 1.52
. 5.7 0.77+0.96 0.85 PR 181
Birth height (cm) 12 3.4 -0.79+0.98 0.85 342 1.85
5.7 -0.50+0.98 0.96 3.14 2.14
3.4 5.7 029+ 1.14 0.99 276 350
None 1-2 154+ 0.88 032 3.90 0.83
34 332+1.09 0.02 -6.25 -0.39
. 5.7 20.32+1.09 0.99 3.5 2.61
Current height (cm) 12 3.4 179+ 1.12 039 478 121
5.7 121+1.12 0.70 -1.78 421
3.4 5.7 3.004+1.29 0.11 -0.46 6.46
None 1-2 -326.56 +210.18 0.42 -889.93 236.81
34 412,97 + 260.26 0.40 -1110.58 284.64
Daily energy intake 5.7 202.53 + 260.26 0.86 -495.08 900.14
(kcal) 12 3.4 -86.41 + 265.86 0.99 -799.02 626.20
5.7 529.09 = 265.86 021 -183.53 1241.70
3.4 5.7 615.50 + 306.99 0.20 23735 143835
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None 1-2 -5.11+1.69 0.02 -9.64 -0.59
3-4 -5.87+£2.09 0.04 -11.47 -0.27
Mineral (g) 5-7 -1.64 +2.09 0.86 -7.25 3.96
1-2 3-4 -0.75+£2.13 0.98 -6.47 4.97
5-7 347+2.13 0.38 -2.25 9.19
3-4 5-7 422 +2.46 0.33 -2.38 10.83
None 1-2 -2.05+0.69 0.03 -3.91 -0.20
3-4 -1.70 £ 0.86 0.21 -4.00 0.59
Pantotenic acid 5-7 -0.61 +0.86 0.90 -2.92 1.69
(mg) 1-2 3-4 0.35+0.88 0.98 -1.99 2.70
5-7 1.44 +0.88 0.37 -0.90 3.79
3-4 5-7 1.09 £ 1.01 0.70 -1.62 3.80
None 1-2 -46.65 + 15.27 0.02 -87.59 -5.71
3-4 -45.18 +£ 18.91 0.10 -95.88 5.52
Folic acid (ug) 5-7 -15.39 £ 18.91 0.85 -66.08 35.31
© 1-2 3-4 1.47+£19.32 1.00 -50.32 53.26
5-7 31.26 +19.32 0.38 -20.52 83.05
3-4 5-7 29.79 +22.31 0.55 -30.00 89.59
None 1-2 -39.13 +11.56 0.008 -70.11 -8.15
3-4 -37.29 £ 14.31 0.059 -75.66 1.07
Free folic acid (1g) 5-7 -15.63 £ 14.31 0.696 -53.99 22.73
° 1-2 3-4 1.84 +14.62 1.00 -37.35 41.02
5-7 23.50 + 14.62 0.39 -15.68 62.69
3-4 5-7 21.67 +16.88 0.58 -23.58 66.92
None 1-2 -1205.40 + 462.36 0.60 -2444.71 3391
3-4 -1577.98 £ 572.53 0.04 -3112.59 -43.38
Sodium (mg) 5-7 -283.33 £572.53 0.96 -1817.94 1251.28
b 1-2 3-4 -372.59 £ 584.84 0.92 -1940.20 1195.03
5-7 922.07 + 584.84 0.40 -645.54 2489.68
3-4 5-7 1294.66 + 675.31 0.24 -515.47 3104.78

*times a week. Bold values indicate statistically significant difference (p <0.05)

Table 5. Comparison of micronutrients characteristics of daily egg consumption

o 95% Confidence Interval
M { -B) £
Frequency A Frequency B can difference (A-B) + Std P value Lower Upper

€rror

Bound Bound
None 1-2% 0.1+ 0.95 1.0 2,66 2.44
3-4% -1.18+0.76 0.42 322 0.87
Vitamin D 57% -1.28+£0.63 0.19 297 0.40
(ne) 1-2 3.4 -1.07 4 0.87 0.62 -3.41 1.27
5.7 -1.17+0.76 0.42 321 0.86
3.4 5.7 20.11+0.50 0.99 -1.44 1.23
None 1-2 43,57 + 185.3 0.96 -540.25 453.11
. 3-4 -100.37 + 148.24 0.91 -497.71 296.97
Vitamin K 5.7 14525 + 122.25 0.64 472,94 182.45
(he) 1-2 3-4 -56.80 + 169.83 0.99 -512.01 398¢41
5.7 -101.67 + 147.69 0.90 -497.55 294.20
3.4 5.7 -44.87+97.22 0.97 -305.47 215.73
None 1-2 -19.97+92.32 0.99 267.43 227.50
3.4 -63.45 £ 73.86 0.83 261.42 134.53
Total folic acid 5.7 -83.27 £ 60.91 0.53 246.54 80.00
(ne) 1-2 3.4 -43.48 + 84.62 0.96 -270.29 183.33
5.7 463.30 £ 73.59 0.83 -260.55 133.94
3.4 5.7 -19.82 + 48.44 0.98 -149.66 110.02
None 1-2 -4.83+32.91 0.99 -93.05 83.39
3.4 4872633 0.99 -75.45 65.70
Free folic acid 5.7 17.67 £21.71 0.85 75.87 40.54
(1) 1-2 3.4 0.04+30.16 1.00 -80.89 80.82
5.7 -12.83 +26.23 0.96 -83.15 57.48
3.4 5.7 1279 £ 17.27 0.88 -59.08 33.49
None 1-2 2.07+1.90 0.70 -3.02 7.16
3.4 0.19+1.52 0.99 -3.88 426
) 5.7 1.81+1.25 0.48 -1.54 5.17
Vit B12 (ug) 1-2 3-4 -1.89+1.74 0.70 -6.54 2.79
5.7 20.25+1.51 0.99 431 3.81
3.4 5.7 1.63 = 0.99 0.37 -1.04 430
None 1-2 -0.50 £ 0.28 0.31 -1.28 0.28
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34

5-7

1-2 34

5-7

34 5-7

None 1-2

Mono 2:;‘
unsaturated 12 34
fatty acid (g) B 5_7
34 5-7

None 1-2

Poly 2:;‘
unsaturated 12 34
fatty acid (g) : 5_7
34 5-7

None 1-2

34

5-7

Omega 3 (g 12 34
5-7

34 5-7

None 1-2

34

. 5-7

Omega 6 (g 12 34
5-7

34 5-7

None 1-2

34

- 5-7
Biotin 12 34
5-7

34 5-7

*times a week. Bold values indicate statistically significant difference (p <0.05)

The relation between maternal nutrition and fetal
development has been well defined previously (12).
Malnutrition during pregnancy is the important risk factor for
adverse perinatal outcomes such as fetal growth restriction,
low birth weight and increased morbidity (13, 14). Hajianfar
et al. compared three identified major dietary patterns, a
western dietary pattern, a traditional dietary pattern, and a
healthy dietary pattern (2). Although the healthy and
traditional dietary patterns did not show remarkable
association, the western dietary pattern was associated with
significant improvement in low-birth-weight infant’s rates
which may be attribute to a higher intake of desserts and
sweets, sugar, saturated fat, potato and pizza in this dietary
pattern (OR 0.80, 95%(CI) (0.34-1.93), P < 0.01) (2). Unlike
our study, they did not analyze the foods individually, they
evaluated the whole diet. Additionally, their data did not
support any relation between maternal dietary patterns and
neonatal height (OR 0.80, 95% (CI) (0.34-1.85), P<0.93) (2).

Guzel et al. investigated the relation between maternal
amino acid levels and pregnancy outcomes with the same
nutrition database program (BeBiS software program,
Bebispro for Windows, Stuttgart, Germany) in two different
groups as reproductive aged women (n:130) and adolescents
(n:39) (10). They found that the lower amino acid levels were

-0.12+0.26 0.11 -1.33 0.09
-0.65+0.21 0.02 -1.22 0.08
-0.12+0.26 0.97 -0.83 0.59
-0.15+0.21 0.89 -0.72 0.42
-0.03+0.17 0.99 -0.51 0.45
1.28+17.18 1.00 -44.78 47.34
-9.11+13.75 0.91 -45.96 27.73
-6.77 +11.34 0.93 -37.16 23.62
-10.39 £ 15.75 0.91 -52.61 31.82
-8.05+13.70 0.94 -44.76 28.66
2.34+9.02 0.99 -21.82 26.51
7.83+£7.34 0.71 -11.84 27.50
10.52 +5.87 0.29 -5.21 26.25
7.97 +£4.84 0.37 -5.00 20.95
2.69+6.72 0.98 -15.33 20.72
0.14+5.85 1.00 -15.53 15.82
-2.55+3.85 0.91 -12.87 7.77
2.80+2.12 0.55 -2.87 8.48
2.26+1.69 0.55 -2.28 6.80
1.70 £ 1.40 0.62 -2.04 5.45
-0.54 +1.94 0.99 -5.75 4.66
-1.10+1.69 0.91 -5.63 3.42
-0.56 + 1.11 0.96 -3.54 2.42
347 +6.35 0.95 -13.54 20.48
7.25+5.08 0.49 -6.36 20.86
5.03+4.19 0.63 -6.19 16.25
3.79+£5.82 0.92 -11.80 19.38
1.56 £5.06 0.99 -11.99 15.12
-2.22+3.33 0.91 -11.15 6.70
2.32+18.62 1.00 -47.58 52.23
-3.51+14.89 0.99 -43.44 36.41
-10.34 £ 12.28 0.83 -43.27 22.59
-5.84+17.06 0.98 -51.57 39.90
-12.66 + 14.84 0.83 -52.44 27.12
-6.83+9.77 0.90 -33.01 19.36

related with low birth weight and preterm delivery in
adolescents (p<0.05) (10). In our study, nutritional survey
was carried out in the postpartum 3™ month and only healthy
term deliveries with maternal age over 18 were included to
standardize the population. We could not confirm the
correlation of amino acid levels with pregnancy outcomes in
any type of food consumption group.

Our study differs from findings of previous studies
showing that high adherence to walnut consumption during
pregnancy may improve the neonatal outcomes. As far as we
know, there is not any study about maternal walnut
literature. In our study, walnut
consumption significantly increases the infant’s height and
weight gain during pregnancy. The National Academy of
Medicine recommends 11.5 to 16 kg weight gain for BMI
18.5 to 24.9 kg/m2 individuals (15). In this study, 3-4 times a
week walnut consumed group has significantly unfavorable
weight gain as 18.43 + 6.50 kg (p=0.02). In a randomized
controlled trial, Rock et al. compared the weight reduction
diets and found that walnut enriched reduced energy diet can
provide weight loss like a standard diet, but this type of diet
also has benefits to lower cardiovascular disease risk factors
(16). Assaf-Balut et al. investigated the consumption of virgin
olive oil and nuts (especially pistachios) in normal

consumption in the
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pregnancies and observed similar gestational weight gain
between consumed and non-consumed groups (p=0.713) (17).
Jang et al. followed infant’s growth up to 6 month and
documented that maternal vitamin C intake was related
positively with the abdominal circumference of the fetus and
infant birth length (18). Ramon et al. determined the
correlation of increased maternal vegetable consumption with
birth height whereas Loy et al. investigated that both
vegetable and fruits consumption have significant effects on
birth length (4, 19).

Iodine is an important micronutrient that plays role during
thyroid hormone synthesis (11). Adequate iodine intake
during pregnancy is essential for maternal health, fetal
neurodevelopment and sufficient cognitive levels which are
common issues affecting public health and population
intellectual capacity (20, 21). Dietary iodine necessities are
increasing 50% during pregnancy because human chorionic
gonadotropin (hCG) acts like thyroid stimulating hormone
(TSH) and binds to the TSH receptors. High estrogen
concentrations during pregnancy lead the increasing levels of
thyroid binding globulin, thus more triiodothyronine (T3) and
thyroxine (T4) production is required to maintain free T3 and
free T4 levels. Fetus supplies the thyroid hormone maternally,
especially as T4 through the placenta and converts into T3 for
fetal growth and brain development. The U.S Institute of
Medicine suggests overall dietary and supplement iodine
intake as 150 pg/day during preconceptional period, 220
pg/day during gestation and 290 pg/day during lactation (22).
Recently, American Thyroid Association emphasizes the
importance of dietary iodine intake instead of its supplements
(23). Previous studies recommended fish, iodized salt
consumption, some type of breads and milk products since
they have proved that these products can avoid the iodine
deficiency (24). There are also studies which have longer
follow-up periods for years to investigate the effect of iodine
intake to the neurological development of offspring’s (25). In
this study, the sufficient iodine intake was only shown in egg
consumption group, but no immediate effects of iodine on
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