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ABS TRACT Objective: The aim of this study is to analyze the effects of serum 
vitamin A and D levels and dietary quality of pregnant women on newborn an-
thropometric measurements. Material and Methods: A hospital-based cross-
sectional study in northeastern Türkiye included 118 pregnant women aged 
18-45 years during weeks 24-36 of pregnancy. Dietary intake was evaluated with 
a 3-day record and categorized as poor, moderate, or good using the Diet Qual-
ity Index for Pregnancy. Serum A and D vitamin levels were measured from 
blood samples, and postpartum newborn anthropometric measurements were 
recorded. Data analysis was performed using SPSS with a significance level of 
0.05. Results: When pre-pregnancy Body Mass Index (BMI) values were ex-
amined, 44.5% of the pregnant women were overweight/obese. 17% of the 
women had poor, 38.1% had moderate, and 44.1% had good dietary quality. 
Only 10.2% of the women had sufficient serum vitamin D levels, while 16.9% 
had excessive vitamin A levels. Regression analysis showed that pre-pregnancy 
BMI (β=0.32, p=0.00) and dietary magnesium intake (β=0.42, p=0.01) signifi-
cantly affected newborn birth weight, explaining 32% of its variance. Although 
diet quality had no effect on newborn anthropometric measurements, pregnant 
women with good dietary quality and who used dietary supplements had babies 
with lower birth weights compared to those who did not use supplements 
(p<0.01, t=2.61). Conclusion: High pre-pregnancy BMI and inadequate dietary 
magnesium intake may adversely impact newborn birth weight, underscoring 
the importance of balanced nutrition. Maintaining an ideal BMI prior to preg-
nancy is crucial, and unnecessary supplement use should be avoided in women 
with good dietary quality. 
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ÖZET Amaç: Bu çalışmanın amacı, gebe kadınların serum A ve D vitamini dü-
zeyleri ile diyet kalitesinin yenidoğan antropometrik ölçümleri üzerindeki etkile-
rini analiz etmektir. Gereç ve Yöntemler: Türkiye’nin kuzeydoğu bölgesinde 
hastane bazlı kesitsel bir çalışma yürütülmüş, çalışmaya 24-36. gebelik hafta-
sında olan, 18-45 yaş aralığındaki 118 gebe kadın dâhil edilmiştir. Diyet alımları 
3 günlük besin tüketim kaydı yöntemiyle değerlendirilmiş ve Gebelik Diyet Ka-
litesi İndeksi kullanılarak zayıf, orta ve iyi olarak sınıflandırılmıştır. Serum A ve 
D vitamini düzeylerini belirlemek amacıyla kan örnekleri alınmış, doğum sonrası 
yenidoğan antropometrik ölçümleri kaydedilmiştir. Veriler, anlamlılık düzeyi 
0,05 olarak belirlenmiş SPSS programı kullanılarak analiz edilmiştir. Bulgular: 
Gebelik öncesi Beden Kitle İndeksi (BKİ) değerleri incelendiğinde, gebe kadın-
ların %44,5’inin fazla kilolu veya obez olduğu görülmüştür. Kadınların %17’sinin 
diyet kalitesi zayıf, %38,1’inin orta, %44,1’inin ise iyi düzeyde olduğu belirlen-
miştir. Kadınların yalnızca %10,2’sinde yeterli serum D vitamini düzeyleri sap-
tanırken, %16,9’unda aşırı A vitamini düzeyleri tespit edilmiştir. Regresyon 
analizi, gebelik öncesi BKİ’nin (β=0,32, p=0,00) ve diyetteki magnezyum alımı-
nın (β=0,42, p=0,01) yenidoğan doğum ağırlığı üzerinde anlamlı bir etkisi oldu-
ğunu ve bu 2 değişkenin doğum ağırlığındaki varyansın %32’sini açıkladığını 
göstermiştir. Diyet kalitesinin yenidoğan antropometrik ölçümleri üzerinde bir 
etkisi bulunmamakla birlikte, iyi diyet kalitesine sahip ve besin takviyesi kulla-
nan gebelerin bebeklerinin, takviye kullanmayanlara göre daha düşük doğum ağır-
lığına sahip olduğu gözlemlenmiştir (p<0,01, t=2,61). Sonuç: Gebelik öncesi 
yüksek BKİ ve diyetle yetersiz magnezyum alımı, yenidoğan doğum ağırlığını 
olumsuz etkileyebilir ve bu da dengeli beslenmenin önemini vurgulamaktadır. 
Gebelik öncesi ideal BKİ’nin korunması büyük önem taşımakta olup, iyi diyet 
kalitesine sahip kadınlarda gereksiz takviye kullanımından kaçınılmalıdır. 
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All micronutrients are vital during pregnancy.1 
Especially in the last trimester, the fetus requires high 
levels of vitamin A to meet developmental needs.2 

Vitamin A is an essential micronutrient for the body 
and is associated with proper functioning of the vi-
sual system, maintenance of epithelial integrity, red 
cell production, growth and development, immune 
and reproductive function. Since the human body 
does not produce this vitamin, adequate daily intake 
is necessary to prevent its deficiency.3 A balanced 
diet usually provides the required level of vitamin A. 
In cases where recommended levels are not reached, 
vitamin A supplementation is requird.4 However, 
acute poisoning such as nausea, irritability, decreased 
appetite, vomiting, blurred vision, headaches, dry 
skin, bone pain, hair loss, muscle pain, papillary 
edema, cerebral edema, bleeding, weakness, lethargy 
and altered mental status can occur after excessive 
vitamin A consumption.4 Recent research suggests 
that due to limited data on the impact of maternal vi-
tamin A on child health, more follow-up studies are 
urgently needed to close the knowledge gap.2 

Vitamin D deficiency is a common health prob-
lem in newborn, children, adolescents, adults and the 
elderly worldwide.5 Low vitamin D levels are also 
common during pregnancy, creating an unfavorable 
environment during critical stages of fetal develop-
ment with serious and lasting consequences on bone 
growth and skeletal integrity, and long-term adverse 
effects on fetal and neonatal health outcomes such as 
nutritional rickets.6 Numerous interventional and ob-
servational studies have investigated the role of vita-
min D in pregnancy and its potential to improve 
outcomes with supplementation. However, the results 
have been inconsistent, as some studies have found 
an effect on neonatal anthropometry while others 
have not.7-10 

Diet quality is a multifaceted concept encom-
passing several dimensions, including nutrient ade-
quacy, dietary diversity, and adherence to dietary 
guidelines.11 Diet quality is crucial for fetal growth 
and development and contributes significantly to the 
child’s physical and intellectual development.12 Given 
its importance, this study also aims to investigate the 
impact of diet quality on birth outcomes. 

To provide evidence for the effects of maternal 
vitamin A and vitamin D, maternal diet on neonatal 
health, this study was conducted to determine serum 
vitamin A and D levels and diet quality in pregnant 
women and to determine their effect on birth out-
comes, including the anthropometric measurements 
of newborns. 

 MATERIAL AND METHODS 
The study investigating the impact of maternal serum A 
and D vitamin levels and nutritional quality on neona-
tal outcomes was conducted in a cross-sectional design. 

PARTICIPANTS AND SETTING 
Between March and December 2021, women be-
tween the ages of 18 and 45 years at 24 and 36 weeks 
of gestation in the pregnant outpatient clinics of a 
hospital in northeastern Türkiye, who volunteered to 
participate in the study, had no communication prob-
lems, did not have a history of smoking, did not have 
without multiple pregnancies and did not have any 
health problems during pregnancy were included in 
the study. 

Weeks 24-36 of pregnancy represent a critical 
period for nutrition and growth of both the mother 
and the fetus. In this process, evaluations can be made 
more reliable as the growth rate of the fetus and the 
mother’s micro/macronutrient needs become clearer. 
In addition, since the nutritional fluctuations experi-
enced in the early period decreased, the data were 
collected at 24-36 weeks, as more stable data collec-
tion could be provided in these weeks.  

SAMPLE SELECTION 
The G-Power v3.1.9.7 (Computer Program, Heinrich-
Heine-Üniv., Düsseldorf, Almanya; 2020) analysis 
showed that a sample of 115 participants would be 
large enough to detect significant differences (95.0% 
power and 5.0% type I error). The sample consisted 
of 118 participants. 

DATA COLLECTION TOOLS 
Data were collected using a questionnaire on mater-
nal and newborn characteristics, three-day dietary 
record, The Dietary Diversity Form (DDF) and Diet 
Quality Index for Pregnancy (DQI-P).13-15  
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Body mass index (BMI) was calculated and in-
terpreted according to the World Health Organization 
classification, and recommended total gestational 
weight gain was determined based on the pre-preg-
nancy BMI categories outlined in the Turkish Dietary 
Guidelines (TUBER) [Türkiye Beslenme Rehberi 
(TÜBER)] (2022) guideline.16,17 

To determine participants’ daily energy and nu-
trient intake, a 3-day dietary record was collected on 
consecutive days, including 2 weekdays and one 
weekend day. Participants received training from the 
researcher on how to record their dietary intake. At 
the end of each day, the dietitian contacted the par-
ticipants via telephone to monitor and verify their di-
etary records. 

Dietary records were analyzed for energy, 
macronutrients, and micronutrients using the Com-
puter-Aided Nutrition Database Software Program 
(Ebispro for Windows, Germany, Turkish 
version/BEBiS 8.1).* 

The Dietary Diversity Form was used to deter-
mine the variety of foods consumed by the partici-
pants within the framework of their dietary patterns 
over 19 different food groups. Dietary diversity scores 
were determined based on the number of food groups 
consumed and were classified as follows: 0 points for 
6 or fewer food groups, 5 points for 7 to 16 food 
groups, and 10 points for 16 or more food groups. 
Higher scores indicate greater dietary diversity.14 Data 
from 3-day dietary record and DDF were assessed 
using the DQI-P developed by Bodnar and Siega-Riz. 
Diet quality was classified as inadequate/poor, needs 
improvement/moderate or adequate/good.15 

DATA COLLECTION 
Blood samples from 118 pregnant women were col-
lected for biochemical analysis and serum vitamin A 
and D levels were determined. The physician in-
volved in the study requested measurement of serum 
vitamin A and D levels in addition to routine blood 
tests within the scope of biochemical analysis. Thus, 
these tests, which did not require additional injections 

from the patients, were performed at the same time 
during routine blood collection, and the relevant sam-
ples were collected by the staff working in the blood 
collection unit of the hospital and analyzed in the in-
stitutional laboratory. The additional costs of these 
non-routine tests were covered by Recep Tayyip 
Erdoğan University Scientific Research Projects in 
line with the determined fees. The following serum 
25-OH-VitD levels were used as cutoff points: 
high/toxic (≥50/>80 ng/mL), normal (≥30-50 
ng/mL), insufficient (≥20-<30 ng/mL), deficient 
(≥10-<20 ng/mL), and severely deficient (<10 
ng/mL).18 The normal reference range for serum vi-
tamin A was 0.3-0.7 mg/L (when converted to µg/dL, 
is 30-70 µg/dL), with low values indicating nutri-
tional deficiency and high values indicating nutri-
tional excess.19 

At the time of delivery, newborns were reached 
in the delivery room of the hospital. Mothers who did 
not give birth in the hospital were called by phone 
and an appointment was made for follow-up. An-
thropometric measurements of all newborns were 
performed by the researcher pediatric nurse.  

Anthropometric measurements were taken as de-
scribed below. The measurement was taken twice, and 
if there was a discrepancy, the process was repeated. 
Before measuring, a disposable sheet was placed, and 
safety precautions were taken. The baby was posi-
tioned supine, with the vertex of the head in contact 
with the headboard and the body fully on the surface. 
The footboard was adjusted to the sole of the foot at a 
90-degree angle ve it was measure.20 The baby scale 
was checked. The baby’s clothes were removed, leav-
ing only the dry diaper, which was weighed afterward. 
The baby was placed supine on the scale, ensuring 
minimal movement.20 Items like hats and headbands 
were removed, and head circumference was measured 
using a non-flexible tape from the occiput to the 
glabella.20 The fontanelles were evaluated by palpa-
tion for width and length using one hand, with each 
finger measuring 1 cm. The measurement was taken 
when the baby was calm, and the procedure was con-
sistently performed by the same researcher.21 

Since 1 participant had stillbirth, 9 participants 
withdrew from the study and 2 participants could not 
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*Nutrition Data Base Software, Ebispro for Windows, Stuttgart, Germany; Turkish Ver-
sion (BeBiS 8.1), Pasifik Elektirik Elektronik Ltd. Şti. (www.bebis.com.tr); İstanbul, 2021. 
Databases: (Bundeslebensmittelschluessel; German Food Code and Nutrient Data Base; 
Version 3.01B [http://www.bfr.bund.de/cd/801]).
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be reached by phone, 106 newborns were followed 
up (Figure 1). 

ETHICAL PRINCIPLES 
The study was approved by the Non-Interventional 
Clinical Research Ethics Committee of Recep Tayyip 
Erdogan University Medical Faculty (date: January 
21, 2021, no: E-40465587-050.01.04-16, 2021/14). 
Institutional approval was obtained from the Provin-
cial Health Directorate and informed consent was ob-
tained from all participants. The research was 
conducted in accordance with the principles of the 
Declaration of Helsinki. 

DATA ANALYSIS 
The research data were analyzed using SPSS Statis-
tics 25.0 (IBM Corp., Armonk, NY). The normal 
distribution of the data was analyzed by calculating 
the kurtosis and skewness coefficients. Mean, stan-
dard deviation and percentage values   were calcu-
lated for descriptive statistics. Analysis of variance 
and independent t-test were performed to examine 

the effect of maternal diet quality on newborn an-
thropometric measurements and fontanelles. Multi-
ple regression analysis (forward method) was 
performed to examine the effect of descriptive char-
acteristics and nutritional intake of mothers on new-
born anthropometric measurements and fontanelles. 
Multicollinearity and independence of residuals 
were tested in the regression model. Durbin-Watson 
test statistics did not show autocorrelation. Normal-
ity of error terms and homoscedasticity conditions 
were met. Acceptable significance level was deter-
mined as p<0.05. 

 RESULTS 
Table 1 summarizes the demographic, maternal, and 
neonatal characteristics of the participants. Partici-
pants averaged 29.77±4.91 years. Pre‑pregnancy 
BMI: 50.4% normal, 23.5% overweight, 21% obese; 
mean gestational gain 13.22±6.68 kg. About 74.6% 
were house‑wives, 68.6% had planned pregnancies, 
and 55.9% delivered by caesarean section. Newborns 

FIGURE 1: Study Process Flowchart 

Characteristics of participants
In a hospital in northeastern Türkiye, 118 
pregnant women aged 18-45 years and  
between 24 and 36 weeks of gestation

Blood was drawn for vitamin A  
and D serum levels

Data Collection Phase (118 pregnant)

Retrospective 3-day food consumption 
recorded

Postpartum Follow-up Phase Participant Loss and its Causes  
(12 infants)

Postnatal anthropometric  
measurements of a total of  
106 infants were evaluated

1 stillbirth, 9 withdrawals from the study, 
2 unreachable by phone



averaged 3.496.12 ± 561.07 kg in weight and 50.11 ± 
3.34 cm in length at birth (Table 1). 

The analysis of maternal diets revealed an aver-
age energy intake of 1,755.68±622.06 kcal/day, with 
macronutrient distributions of 45.97±7.34% carbo-
hydrates, 16.49±4.52% protein, and 37.55±5.77% fat. 
While sufficient intake was observed for vitamins A 
(78.8%), B1 (56.8%), and B3 (78.8%), deficiencies 
were prevalent for vitamin C (66.1%), vitamin E 
(74.6%), vitamin B2 (77.1%), vitamin B6 (78.8%), 
folic acid (50%), vitamin B12 (59.3%), iron (94.9%), 
calcium (85.6%), magnesium (69.5%), and zinc 
(55.9%). Maternal serum analysis showed an aver-
age vitamin D level of 18.16±10.14 ng/mL, with 
26.3% of participants classified as severely insuffi-
cient, 36.4% as deficient, 27.1% as insufficient, and 
only 10.2% as sufficient. Vitamin A levels averaged 
539.80±157.27 µg/dL, with 81.4% in the sufficient 
range, 16.9% at excessive levels, and 1.6% insuffi-
cient (Table 2). 

Table 3 presents the results of the multiple linear 
regression analysis, showing that the model ex-
plained 32% of the variance in neonatal weight 
(F=1.69, p<0.05). The most significant predictors 
of neonatal weight were pre-pregnancy BMI 
(B=31.11, β=0.32, SE=10.92, p=0.00) and magne-
sium intake from food (B=2.44, β=0.42, SE=0.92, 
p=0.01). Other independent variables, such as ma-
ternal age, number of pregnancies, interval between 
pregnancies, weight gain during pregnancy, serum 
levels of vitamins A and D, energy intake, and in-
take of other vitamins and minerals, did not show 
statistically significant effects on neonatal weight 
(p>0.05), (Table 3). 

Among the pregnant women, 18.9% had poor, 
38.7% had moderate, and 42.4% had good diet qual-
ity. No significant differences were observed between 
maternal diet quality and neonatal anthropometric 
measurements (p>0.05). However, among those with 
good diet quality (42.4%), 40% did not use dietary 
supplements, while 60% did. The birth weight of 
neonates born to mothers with good diet quality who 
used supplements was significantly lower compared 
to those who did not use supplements (p<0.01, 
t=2.61), (Table 4).  
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Variables n % 
Educational status Primary school 30 25.4 

Associate degree 25 21.2 
High school 23 19.5 
University 40 33.9 

Working status Working 30 25.4 
Not working 88 74.6 

Planned pregnancy Yes 81 68.6 
No 37 31.4 

Presence of miscarriage, Yes 23 19.5 
stillbirth No 95 80.5 
The way pregnancy occurs Normal 115 97.5 

Egg hatching 2 1.7 
Vaccination 1 0.8 

Socioeconomic status Good 46 39.0 
Moderate 72 61.0 

Consanguineous marriage Yes 10 8.5 
No 108 91.5 

Classification of  Underweight 5 4.1 
pre-pregnancy Normal 60 50.4 
BMI values Overweight 28 23.5 

Obese 25 21.0 
Recommended weight gain High* 54 45.4 
based on pre-pregnancy Normal 38 31.8 
BMI Low 26 21.8 
DQI-P score categories Poor /bad 21 17.8 
(for 118 pregnant women) Moderate 45 38.1 

Good 52 44.1 
Supplementation  Mothers not using supplements 48 40.7 
status of mothers Mothers using supplements 70 59.3 
Alcohol use status No 118 100.0 
Desire for pregnancy Yes 118 100.0 
Baby’s delivery method≠ Normal 40 33.9 

Cesarean section 66 55.9 
Special care status≠ Yes 26 22.0 

No 80 67.8 
Breastfeeding status≠ First 30 minutes after birth 39 33.1 

Within 30 minutes-4 hours 36 30.5 
Within 4 hours-1 day 7 5.9 
After 1 day 24 20.3 

Baby’s gender≠ Girl 53 44.9 
Boy 53 44.9 

Variables Minimum-maximum X±SS 
Maternal characteristics Maternal age (years) 18-42 29.77±4.91 

Gestational week 24-36 27.17±3.03 
Number of pregnancies 1-6 2.15±1.20 
Interval between pregnancies (years) 1-14 2.54±2.94 
Maternal height (cm) 147-176 162.34±6.19 
Pre-pregnancy weight (kg) 40126 69.00±16.04 
Pre-pregnancy BMI 16.56-44.64 26.04±5.65 
Weight gain during pregnancy (kg) 0-30 13.22±6.68 
Gestational age at birth (weeks) 35-41 38.74±1.41 

Neonatal characteristics≠ Birth weight (g) 2100-5100 3,496.12±561.07 
Birth length (cm) 25-57 50.11±3.34 
Head circumference (cm) 31.00-38.50 35.10±1.32 
Anterior fontanel width (cm) 1-8 3.28±1.01 
Anterior fontanelle length (cm) 1-7 3.17±1.03 

TABLE 1:  Distribution of maternal and neonatal descriptive 
characteristics

*High: Pregnant women who gain weight above the recommended weight gain range; Normal: Pregnant 
women who gain weight in line with the recommended weight gain range; Low: Pregnant women who gain 
weight below the recommended weight gain range; ≠Missing: 12 (10.2%) infant after birth, Total 118 preg-
nant women; SD: Standard deviation; BMI: Body mass index; DQI-P: Diet Quality Index for Pregnancy
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 DISCUSSION  
Vitamin A plays a crucial role in normal fetal growth 
and development, and its deficiency can pose serious 
health risks. However, excessive intake of vitamin A 
can also lead to significant health complications.4 
Complications of vitamin A toxicity include acute 

toxicity symptoms such as nausea, vomiting, 
headache, dizziness, irritability, blurred vision, and 
intracranial hypertension; chronic toxicity symptoms 
like dry, itchy skin, hair loss, bone and joint pain, fa-
tigue, anorexia, and weight loss; and teratogenic ef-
fects during pregnancy, which can lead to 
craniofacial abnormalities, central nervous system 

Variables  Minimum-maximum X±SD  n (%) 
Maternal serum Vitamin D (ng/mL) 3.40-49.10 18.16±10.14 Severely insufficient 31(26.3%) 

Missing 43(%36.4%) 
Insufficient 32(%27.1%) 
Sufficient 12(%10.2%) 

Vitamin A (µg/dl) 110.76-985.15 539.80±157.27 Severely Insufficient 1(%0.8%) 
missing 1(%0.8%) 
Sufficient 96(%81.5%) 
Excessive 20(%16.9%) 

Maternal diet Energy 876.00-4212.00 1755.68±622.06  
CHOΩ (%) 24.00-65.00 45.97±7.34  
Protein (%) 8.00-32.00 16.49±4.52  
Fat (%) 18.00-53.00 37.55±5.77  
Vitamin A 301.00-4140.00 1047.39±548.07 Sufficient 93(78.8%) 

Insufficient 25(21.2%) 
Vitamin C 8.80-287.10 96.54±58.63 Sufficient 40(33.9%) 

Insufficient 78(66.1%) 
Vitamin E 2.00-25.70 8.95±4.05 Sufficient 30(25.4%) 

Insufficient 88(74.6%) 
Vitamin B1 0.40-1.60 0.87±0.29 Sufficient 67(56.8%) 

Insufficient 51(43.2%) 
Vitamin B2 0.40-2.80 1.23±0.47 Sufficient 27(22.9%) 

Insufficient 91(77.1%) 
Vitamin B3 3.30-29.00 12.03±5.56 Sufficient 93(78.8%) 

Insufficient 25(21.2%) 
Vitamin B6 0.50-2.90 1.34±0.50 Sufficient 25(21.2%) 

Insufficient 93(78.8%) 
Folic acid 100.80-976.90 546.78±214.94 Sufficient 59(50.0%) 

Insufficient 59(50.0%) 
Vitamin B12 0.20-21.20 4.56±3.09 Sufficient 48(40.7%) 

Insufficient 70(59.3%) 
Iron 4.10-20.40 9.77±3.85 Sufficient 6(5.1%) 

Insufficient 112(94.9%) 
Calcium 178.10-1598.00 660.05±278.40 Sufficient 17(14.4%) 

Insufficient 101(85.6%) 
Magnesium 108.80-498.00 265.71±99.20 Sufficient 36(30.5%) 

Insufficient 82(69.5%) 
Zinc 3.30-22.30 9.36±3.89 Sufficient 52(44.1%) 

Insufficient 66(55.9%) 

TABLE 2:  Distribution and mean scores of maternal serum vitamin levels and maternal diet intake

SD: Standard deviation; ΩCHO: Carbohydrate
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malformations, and cardiovascular malformations.4 
Our findings revealed that approximately four out of 
five pregnant women consumed adequate amounts of 

vitamin A, whereas one in five consumed excessive 
amounts. While vitamin A is essential for maintain-
ing normal physiological functions, excessive intake 

Dependent variable=Birth weight (g) Unstandardized Coefficients Standardized Coefficients  
Independent variables B SE β t value p value 95% CI 
((Constant) 3,283.60 922.08 3.56 0.00 1449.29-5117.91 
Maternal age 14.82 13.92 0.13 1.06 0.29 -12.87-42.52 
Number of pregnancy -7.12 64.29 -0.01 -0.11 0.91 -135.03-120.77 
Interval between pregnancies 28.55 21.63 0.15 1.32 0.19 -14.47-71.58 
Pre-pregnancy BMI 31.11 10.92 0.32 2.84 0.00* 9.38-52.83 
Weight gained during pregnancy 15.79 9.08 0.18 1.73 0.08 -2.27-33.87 
Serum vitamin A -0.10 0.36 -0.02 -0.28 0.77 -0.81-0.61 
Serum vitamin D -1.97 5.62 -0.03 -0.35 0.72 -13.15-9.20 
Energy intake -0.09 0.17 -0.10 -0.53 0.59 -0.43-0.25 
Carbohydrate (%) -16.49 10.82 -0.21 -1.52 0.13 -380.02-5.02 
Protein (%) -7.90 18.10 -0.06 -0.43 0.66 -430.92-28.11 
Dietary vitamin A -0.12 0.12 -0.12 -1.01 0.31 -0.37-0.12 
Dietary calcium -0.38 0.28 -0.19 -1.36 0.17 -0.95-0.17 
Dietary magnessium 2.44 0.92 0.42 2.63 0.01* 0.59-4.28 
Dietary vitamin B12 -34.86 24.27 -0.19 -1.43 0.15 -83.15-13.41 
Dietary zinc -10.96 23.38 -0.07 -0.46 0.64 -57.47-35.55 
Dietary folate -0.28 0.33 -0.10 -0.85 0.39 -0.96-0.38 
Dietary iron -4.28 20.14 -0.03 -0.21 0.83 -44.36-35.80 
Dietary vitamin B1 14.27 392.46 0.00 0.03 0.97 -766.46-795.01 
Dietary vitamin B2 148.73 202.03 0.12 0.73 0.46 -253.17-550.64 
Dietary vitamin B3 -4.67 15.95 -0.04 -0.29 0.77 -36.40-27.05 
Dietary vitamin B6 -75.19 220.99 -0.06 -0.34 0.73 -514.82-364.44 
Dietary vitamin C 0.29 1.34 0.03 0.21 0.82 -2.38-2.97 
Dietary vitamin E -3.69 15.90 -0.02 -0.23 0.81 -35.32-27.94 
DW=2.188; R=0.56; R2=0.32; F=1.69; p<0.05 

TABLE 3:  Multiple regression analysis of factors influencing neonatal weight

BMI: Body mass index; CHO: Carbohydrate; CI: Confidence interval; SE: Standard error; β: Standardized regression coefficient; *Significance level was accepted as p<0.05.  
The model established with the baby’s head circumference, birth length and fontanelle dimensions is meaningless. 

A DQI-P Birth weight (g) Birth length (cm) Head circumference (cm) 
Variables n (%) X±SD X±SD X±SD 
Insufficient/bad 20(18.9%) 3,399.50±439.27 49.95±1.90 35.18±1.01 
Improved/moderate 41(38.7%) 3,633.04±667.63 50.23±4.81 35.15±1.44 
Adequate/good 45(42.4%) 3,414.31±483.89 50.08±1.99 35.02±1.35 
Total 106(100.0%) 3,496.12±561.07 50.11±3.34 35.10±1.32 

F 2.03 0.05 1.07 
p value 0.13 0.95 0.28 

Having a adequate/ No supplement 18(40.0%) 3,631.38±470.48 50.66±2.32 35.29±0.97 
good diet quality (n=45) Yes supplement 27(60.0%) 3,269.59±444.02 49.70±1.68 34.85±1.55 

t value 2.61 1.61 205.00 
p value 0.01* 0.11 0.36

TABLE 4:  Maternal diet quality and neonatal anthropometric measurements (n=106) 

DQI-P: Diet quality index for pregnancy; SD: Standard deviation; *p<0.05 



can lead to symptoms of toxicity.4 Due to the adverse 
effects of vitamin A toxicity, unnecessary supple-
mentation should be avoided. In this regard, guid-
ance from healthcare professionals is crucial to 
ensure safe and appropriate supplementation prac-
tices. 

According to serum vitamin A levels, 0.8% of 
individuals were found to be severely deficient, 
81.4% had sufficient levels, and 16.9% exhibited ex-
cessive levels. Hanson et al. found that about 10% of 
mothers were vitamin A-deficient, 41 % were insuf-
ficient, and higher maternal vitamin A levels were 
positively associated with greater birth weight.22 
However, in our study, maternal serum vitamin A 
levels were not found to be associated with new-
borns’ anthropometric measurements. Similarly, 
Barua et al. reported no significant relationship be-
tween maternal serum vitamin A levels and birth 
weight.23 These findings underscore the complexity 
of the relationship between maternal vitamin A lev-
els and neonatal outcomes. 

Vitamin D is essential during pregnancy, yet 
only about 10% of pregnant women in our study had 
adequate serum levels, raising concerns. Vitamin D is 
mainly synthesized in the skin through UVB expo-
sure (90% of needs), with dietary sources such as 
fatty fish and egg yolks contributing about 10%.24 
Hence, adequate sun exposure remains vital. 

The high prevalence of vitamin D deficiency ob-
served in our study requires attention and may be at-
tributed to several factors. Firstly, our research was 
conducted in Rize, a city located in the Eastern Black 
Sea region of Türkiye, which lies between the lati-
tudes of 36° and 42°. Literature indicates that vita-
min D3 synthesis in the skin is very low above and 
below latitudes of approximately 33°.25 Furthermore, 
adequate vitamin D synthesis requires at least 25% 
skin exposure for 15-20 minutes, a challenge for 
those who spend much time indoors or wear clothing 
that covers most of their skin.17 

We analysed maternal serum vitamin D versus 
neonatal size; and, echoing the mixed literature-some 
studies link deficiency to low birth weight, whereas 
others do not-we found no significant association 
with birth weight.7-10 

Regression analysis in the current study indi-
cates that pre-pregnancy BMI significantly impacts 
the birth weight of the newborn. This finding is sup-
ported by Vats et al., who reported that an increase 
in pre-pregnancy BMI reduces the risk of low birth 
weight.26 Maintaining a healthy weight before preg-
nancy is of paramount importance for the health of 
both the mother and the newborn. Educating women 
of childbearing age about the significance of achiev-
ing and maintaining optimal BMI during preconcep-
tion planning could help reduce the risk of adverse 
pregnancy outcomes. 

Magnesium is an essential mineral involved in 
critical physiological processes, including the regu-
lation of body temperature, nucleic acid and protein 
synthesis, and maintaining the electrical potentials of 
nerve and muscle cells.27 One of the significant find-
ings of our study showing that dietary magnesium in-
take during pregnancy significantly impacts birth 
weight, as demonstrated by regression analysis. Sim-
ilarly, Doyle reported that higher magnesium intake 
during pregnancy is positively correlated with in-
creased birth weight.28 However, it is important to 
note that our study specifically focused on magne-
sium intake through diet, and did not include data on 
serum magnesium levels. This highlights the need for 
further research investigating the relationship be-
tween serum magnesium concentrations and preg-
nancy outcomes. In conclusion, dietary magnesium 
intake is a critical determinant of birth weight, with 
higher intakes associated with improved neonatal out-
comes. Ensuring sufficient magnesium levels during 
pregnancy may be an effective strategy for promoting 
fetal growth and reducing the risk of low birth 
weight.  

During pregnancy, a high-quality diet is crucial 
for promoting optimal maternal and neonatal out-
comes.12 In our study, 17.8% of participants had poor 
diet quality, 38.1% had moderate diet quality, and 
44.1% had good diet quality (n=118). Few studies 
have shown the effect of diet quality on fetal anthro-
pometric measurements.29,30 In Rodríguez-Bernal 
Clara et al.’s study, an increase in diet quality was 
found to positively affect birth weight and length.29 

In another study, a high-quality diet during pregnancy 
was associated with a larger newborn size and a re-
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duced risk of low birth weight and small for gesta-
tional age.30 However, our study did not reveal a sig-
nificant relationship between diet quality and 
neonatal anthropometric measurements (n=106). In a 
similar study of pregnant Spanish women, Gesteiro 
and colleagues did not observe a significant differ-
ence in the birth weight of newborns born to mothers 
with varying diet qualities.31 Similarly, Poon et al. 
found no significant association between maternal 
diet quality and newborn birth weigh.32 The findings 
on the effect of maternal diet quality on birth out-
comes are complex and inconsistent. This variability 
may be attributed to differences in the dietary indices 
used to assess diet quality across studies. When in-
terpreting these findings, it is essential to consider 
this potential source of discrepancy. 

We also conducted an analysis to determine the 
effect of supplement intake on neonatal anthropo-
metric characteristics in pregnant women with good 
diet quality. Our results showed that newborns of par-
ticipants who consumed supplements had signifi-
cantly lower mean birth weight than those of 
participants who did not consume supplements. This 
result is in line with studies suggesting that supple-
mentation has maybe a negative effect on newborns 
of well-nourished pregnant women.33,34 Many preg-
nant women regularly take multivitamin supplements 
containing various micronutrients, but these products 
are not entirely risk-free.35 Given that the effects of 
supplement intake on fetal outcomes in pregnant 
women with good diet quality have not been exten-
sively explored, we believe that our findings offer 
valuable contributions to the existing literature. By 
examining this relationship, our study aims to pro-
vide further insight into the potential impact of sup-
plement use in this specific group of pregnant 
women. 

LIMITATIONS 
One of the strengths of this study is that data were 
collected prospectively and through face-to-face in-
terviews by a specialized dietitian and nurse. In ad-
dition, there was only 10% loss to follow-up from the 
start of the study until delivery (rationale explained in 
the study flow chart). Food intake records were taken 
by the dietitian not only for one day but also for the 

weekend, and food intakes were more accurately de-
termined.  

This study has several limitations. First, it only 
considered serum vitamin A and D values, overlook-
ing other biochemical parameters that may influence 
nutritional status. Second, maternal anthropometric 
measurements were not included, limiting the evalu-
ation of maternal nutritional status. Furthermore, be-
cause the data rely on self-reports, there is a 
possibility of under- or over-reporting in dietary in-
take. Future studies could address these limitations 
by incorporating more objective methods-such as 
digital food recording systems or validated food con-
sumption questionnaires-to supplement self-reported 
dietary data. 

 CONCLUSION 
High pre-pregnancy BMI and inadequate dietary 
magnesium intake had a negative impact on neonatal 
birth weight. Only one third of pregnant women 
achieved the recommended weight gain according to 
BMI. Only about half of pregnant women had good 
diet quality. The high prevalence of deficiencies in 
certain vitamin and mineral intakes among pregnant 
women indicates significant deficiencies in adequate 
and balanced nutrition. Maintaining an ideal BMI and 
providing advice on healthy eating during pregnancy 
by health professionals may reduce the risk of ad-
verse pregnancy outcomes. 
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