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What is already known on this topic

Vitamin D deficiency is a serious health problem although the improvement in socio-economic status in Turkey.
A new vitamin D support program has been launched for pregnant women by Ministry of Health in 2011.
What this study adds

Although vitamin D support program has been launched for pregnant women by Ministry of Health, vitamin D
deficiency in pregnant women and their infants is still a serious health problem in Turkey.
ABSTRACT

nc

Objective: Vitamin D deficiency is a serious health problem although the improvement in socio-economic status
in Turkey. The aim of this study was to evaluate the maternal vitamin D status and their effect on neonatal
vitamin D status after support program for pregnant women and to detect risk factors for vitamin D deficiency in
Bağcılar region in İstanbul.
Methods: A total of 97 pregnant women and 90 infants were included in this study between January and October
2016. The demographic data, risk factors and daily vitamin intake were recorded. We measured serum levels of
vitamin D, calcium, phosphorus and alkaline phosphatase in mothers and their infants. The relationship between
their vitamin D levels and risk factors was analyzed.
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Results: The mean vitamin D level for all women and all infants were found as 14.82 ±11.45 ng/ml and 13.16 ±
7.16 ng/ml, respectively. The number of mothers and infants were significantly higher in deficient group, and
their mean vitamin D levels significantly lower (9.02 ± 1.34 ng/ml and 8.80 ± 1.06 ng/ml, respectively) (p <
0.001, p < 0.001). The percent of pregnant women who have received 1000-1200 IU/day of vitamin D was only
found as 14.4%. When the mother groups were evaluated in terms of risk factors, there were statistically
differences in daily vitamin intake and clothing style (p < 0.001, p < 0.001).
Conclusion: Vitamin D deficiency in pregnant women and their infants is still a serious health problem in
Turkey, although vitamin D support program has been launched for pregnant women.

Keywords: Vitamin D, Neonate, Pregnancy
INTRODUCTION

Vitamin D is not only a lipid-soluble vitamin, but also a steroid hormone that can be synthesized endogenously.
It has an important role in calcium-phosphorus homeostasis and its deficiency causes rickets in children and
osteomalacia in adults (1,2). Vitamin D deficiency also may result in impairment of immune system, cancer,
cardiovascular disease, diabetes, rheumatic disease, muscle weakness, chronic pain, neuropsychiatric
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dysfunction (3-7). The lack of vitamin D during pregnancy is the most important risk factor for rickets in infants,
also it may result in poor fetal growth and neonatal development (8-11). In addition, its deficiency in pregnant
women may cause gestational diabetes mellitus and preeclampsia (12,13,).
Vitamin D deficiency is a serious health problem although the improvement in socio-economic status in Turkey.
In 2005, “Vitamin D prophylaxis augmentation program” was initiated by Turkish Pediatric Endocrine Society
and Ministry of Health for prevention of rickets. This program has included free distribution of supplements to
provide 400 IU/day of vitamin D. At the end of this program, the prevalence of rickets decreased in children
under 3 years of age (14). After this success, a new vitamin D support program has been launched for pregnant
women by Ministry of Health in 2011. This program included 1200 IU vitamin D replacement to all pregnant
women from 1.st trimester to 6 months after delivery (15).
The aim of this study was to evaluate the maternal vitamin D status and their effect on neonatal vitamin D status
after support program for pregnant women and to detect risk factors for vitamin D deficiency in Bağcılar where
is a low socio-economic region in Istanbul.
METHODS
This prospective study was conducted in cooperation with Department of Pediatrics and Department of
Obstetrics and Gynecology in Medicine Hospital/ Biruni University. The study protocol was approved by the
ethics committee of university and informed consent was obtained for pregnant women and their infants.
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One hundred twenty pregnant women in the 3th trimester and infants were considered to include in this study but
23 women excluded from the study as they rejected inclusion of their babies. Also, 7 infants were excluded from
this study because they did not have enough blood samples. The age that younger than 20 or over 40 years old,
chronic disease, taking medications and twin pregnancy were accepted as exclusion criteria for mothers. Small
for gestational age (<2500 g, SGA), prematurity, congenital disease or malformation, older than 28 days of age
and refusal of parental consent were accepted as exclusion criteria for infants. Thus, a total of 97 pregnant
women and 90 infants were included in this study between January and October 2016. Information of the
mothers and their infants such as age, gender, weight, height, number of parity, socio-economic status, daily sun
exposure, daily vitamin D intake, covered style of clothing and season were recorded. The mothers who were not
exposed to sunlight daily were accepted as low sun exposure. Using headscarf and clothes which cover arms and
legs were accepted as covered clothing style. The mothers divided into three groups according to daily vitamin D
intake; none, 400-600 IU/day of vitamin D and 1000-1200 vitamin D IU/day.
Body mass index (BMI) was calculated by the formula (weight (kg)/height (m)2). Blood samples for calcium
(Ca), phosphorus (P), alkaline phosphatase (ALP) and 25(OH)D were taken from the mothers within 1 month
before delivery and from the infants within 1 week after delivery. Samples were studied on the same day. The
25(OH)D levels were measured by enzyme linked fluorescent assay on the Mini Vidas (Biomerieux, France).
Ca, P, alkaline phosphatase (ALP) were measured using the photometry method on the Cobas Integra 400 Plus
(Roche Diagnostics, Germany). Participants were divided into 3 groups as deficient, insufficient, sufficient
according to their vitamin D levels. 25(OH)D levels were defined that >20 ng/ml (>50 nmol/l) as sufficient, 1220 ng/ml (30-50 nmol/l) as insufficiency, <12 ng/ml (30 nmol/l) as deficiency (16).
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In this study, IBM SPSS 20 and R were used to conduct the analysis. “Statistical G Power program was used to
calculate sample size. We estimated a minimum total sample size of 84 to achieve an effect size of 0.35, the
power of 0.8 and Type 1 error of 0.05.” Descriptive statistics are given via tables. Chi-Square Test of
Independence was used to detect the significant relationships between nominal variables. To test the differences
between means, t-test, one-way ANOVA for normal data and Mann-Whitney U test, Kruskal Wallis H test for
non-normal data were used. To detect from which groups the difference originated, Tukey’s HSD and Dunn’s
tests were used.
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RESULTS

Ninety seven pregnant women were included in this prospective study. The mean vitamin D level for all women
was found as 14.82 ±11.45 ng/ml. When the risk factors were evaluated in pregnant women, there were
statistically differences in BMI, daily vitamin intake and clothing style (p= 0.02, p < 0.001, p= 0.02). The
characteristics of the groups are shown in Table 1.
The number of women were significantly higher in deficient group (p < 0.001), and their mean vitamin D level
significantly lower (9.02 ± 1.34 ng/ml) than insufficient (15.13 ± 2.34 ng/ml) and sufficient groups (33.95 ±
20.71 ng/ml), (p= 0.00). No statistically differences were found between groups in terms of Ca, P, ALP levels
(p= 0.07 p= 0.10, p= 0.94) (Table 2). When the groups were evaluated in terms of risk factors, there were
statistically differences in daily vitamin intake and clothing style (p < 0.001, p < 0.001).
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Ninety infants were included in this prospective study. The mean vitamin D level was found as 13.16 ± 7.16
ng/ml for all infants. The mean gestational age and birth weight of infants were found as 38.45 ± 1.10 weeks and
3.36 ± 0.39 kg. The number of female infants were 48 (53%) and number of male infants were 42 (47%). Infants
were divided into 3 groups according to their vitamin D levels. The number of infants in deficient group were
significantly higher than insufficient and sufficient group (p < 0.001). The mean vitamin D level in deficient
group were found as 8.80 ± 1.06 ng/ml and this level was significantly lower than insufficient and sufficient
groups (p < 0.001). Among the groups, there were no differences in Ca, P, ALP levels (Table 3).
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When the effect of maternal risk factors on their infants’ vitamin D levels were evaluated, there were no
statistically difference except than daily vitamin D intake. The means of vitamin D level of babies whose
mothers are covered and uncovered are found as 13.01 and 13.44 ng/ml, respectively. But this difference is
statistically insignificant (Independent sample T-test, p= 0.79). The means of vitamin D level of babies whose
mothers took daily vitamin D none, 400-<1000 IU and 1000-1200 IU are found as 12.13, 12.95 and 16.25 ng/ml,
respectively. There is a statistically significant difference in the mean values of these 3 groups (Kruskal-Wallis H
test, p= 0.04), and this difference is originated from 400-<1000 IU and 1000-1200 IU groups (Dunn’s test, p=
0.01).
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Also, we evaluated the infants according to mother’s vitamin D status. The mean vitamin D level in the infants
of mothers who have deficient, insufficient and sufficient vitamin D levels were found as 10.05 ± 3.70 ng/ml,
13.06 ± 4.09 ng/ml and 24.28 ± 10.33 ng/ml, respectively (p < 0.001) (Table 4). The Pearson correlation between
the mothers’ and their babies’ vitamin D levels was found significant (p < 0.001) and the correlation coefficient
is 0.63.
DISCUSSION

Vitamin D deficiency leads to important health problems not only in mothers but also in their infants, because
the vitamin D store of mother is the major source of vitamin D for fetus (9). Vitamin D amount that The World
Health Organization (WHO) recommended nutrient intake (RNI) for pregnant women is 200 IU/day (17).
Institute of Medicine (IOM) suggested that Estimated Average Requirement (EAR) and Recommended Dietary
Allowance (RDA) for pregnant women to be 400 and 600 IU/day, respectively (18). Recent studies reported that
daily dose for pregnant women should be greater 1000 IU/day to achieve adequate level (8,19). The safety dose
during pregnancy is not clear, but Hollis et al. showed that Vitamin D supplementation of 4,000 IU/day for
achieving adequate level was safe and effective in pregnant women (20).
International Association of Endocrinology defined the vitamin D level of 21-29 ng /ml for insufficiency and
<20 ng/ml for deficiency in adults (21). However, the levels of vitamin D insufficiency and deficiency are not
clearly defined and the discussion about the prevalence vitamin D deficiency is ongoing (22, 23). The
recommended value for serum vitamin D level is lower in children than adults. The Endocrine Society suggests a
vitamin D level of > 20 ng/ml for sufficiency, 12-20 ng/ml for insufficiency and <12 ng/ml as a lower limit for
vitamin D deficiency (16). This recommendation were used in our study.
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The studies which have been reported from different countries have shown its prevalence in the pregnant women
and infants ranged from 4 to 60% and from 3 to 86%, respectively (24,25). In a study from Egypt, El Koumi et
al. reported that only 35.8% of pregnant women had over 20 ng/ml (26). In a study from Indian, it has been
reported that 84% of pregnant women had vitamin D concentrations <22.5 ng/ml (27). In a study of national
survey from Belgium, vitamin D insufficiency (<30 ng/ml) and deficiency (<20 ng/ml) were found as 74.1% and
44.6% (28).
The previous studies shown that vitamin D deficiency is common in pregnant women in Turkey (29-33). In
1998, Alagöl et al. found that vitamin D levels were low in 66.6% of women of reproductive age in Istanbul
(29). In 2003, Pehlivan et al. reported that 94.8% of the mothers and 24.6% of their infants had a below 16 ng/ml
(30). In another study by performed Ergür et al., 18.6% of the mothers and 2.9% of the neonates had normal
vitamin D levels (31). In 2008, Halicioglu et al. found that 50.4% of pregnant women had ≤10 ng/ml vitamin D
concentration in İzmir where was a sunny region of Turkey (32). In a recent study conducted in Ankara in 2010,
vitamin D deficiency (≤20 ng/ml) in pregnant women and their infants were found as 62.6% and 58.6%,
respectively (33). In our study, the mean vitamin D level was measured as 14.82 ±11.45 ng/ml in pregnant
women and 13.16 ± 7.16 ng /ml in their infants. Vitamin D deficiency in mother and infants were found as
49.5% and 56.7%, respectively. All of these data confirm that vitamin D deficiency continues to be a problem in
pregnant women and their infants in Turkey.
Although The Health of Ministry has recommended 1200 IU/day, we found that the 12.4% of mother never used
vitamin D supplements and the 73.2% of mother used irregular or low dose.
The percent of pregnant women who have received 1000-1200 IU/day of vitamin D was only found as 14.4%
and this low value was statistically significant. When the mean vitamin D levels were compared to each other,

3

or
re
ct

ed

the level of mothers’ who used low dose vitamin D supplements was significantly lower than mothers’ who used
recommended dose. This results show that high dose of vitamin D support is necessary and the support program
should be continued.
Limited sun exposure, regular use of sunscreens, northern latitudes, dark skin, obesity, extensive clothing cover,
aging, low nutritional status, malabsorption syndromes and medications have been reported as the risk factors for
vitamin D deficiency (1,19). In previous studies in Turkey, winter season, low socioeconomic status, low
educational status and covered clothing style were risk factors for vitamin D deficiency in mothers (31,34,35).
However, Pehlivan et al. found no significant difference except covered clothing (30). Similarly, Halicioglu et al.
and Cuhaci-Cakir et al. reported that covered clothing style was a risk factor for vitamin D deficiency (32,36). In
this study, the difference was not in terms of socioeconomic status and season because all mothers had low or
moderate incomes and number of mothers who were giving birth in winter were only 5 (5.2%). We found no
differences in terms of number of parity and sunlight exposure, but vitamin D levels of mothers who had covered
clothing were significantly lower than uncovered. These findings show that covered clothing style is an
important factor for vitamin D deficiency in pregnant women in Turkey.
When we evaluated the infants according to vitamin D levels of their mothers, we found no difference between
groups in terms of gender, gestational age, birth weight, delivery route and the levels of CA, P, ALP. However,
the infants of mothers in sufficient group had significantly higher vitamin D level than other infants. The
previous studies showed a strong correlation between maternal and neonatal levels of vitamin D (8,9). Ergur et
al. suggested that maternal deficiency was the most important factor for vitamin D deficiency in newborns (31).
Andiran et al. reported that the most important risk factor for low level in the newborn was a maternal 25OHD
level below 10 ng/ml (35). Similarly, we found a positive strong correlation between the mothers’ and their
babies’ vitamin D levels and low level of vitamin D in mother was an important risk factor for deficiency in
infants.
When we evaluated relationship between infants’ Vitamin D level and their mothers’ clothing style together with
daily vitamin D intake, we found that there were no significant differences in the aspect of mothers clothing
style. However, mothers’ low vitamin intake was found as a risk factor for infants’ Vitamin D level.
Our study have some limitations that should be mentioned. First, this study was carried out in a region of
Istanbul and second, this region has a low socio-economic level. Therefore, this study may be insufficient to
evaluate all socio-economic levels and the other regions in Turkey. Further studies are needed to evaluate the
limitations of this study.
In conclusion, although vitamin D support program has been launched for pregnant women by Ministry of
Health, vitamin D deficiency in pregnant women and their infants is still a serious health problem in Turkey.
Also, the data in this study indicate that the usage rate of the recommended dose in support program was very
low and the prescribed supplements were generally multivitamin preparations. Therefore, the support program
should be continued and physicians should be more informed about the content of support program in pregnancy.
REFERENCES

U

nc

1- Holick MF, Chen TC. Vitamin D deficiency: a worldwide problem with health consequences. Am J Clin Nutr
2008;87:1080-1086.
2-Misra M, Pacaud D, Petryk A, Collett-Solberg PF, Kappy M. Vitamin D deficiency in children and its
management: Review of current knowledge and recommendations. Pediatrics 2008;122:398-417.
3-Kulie T, Groff A, Redmer J, Hounshell J, Schrager S. Vitamin D: An Evidence-Based Review. J Am Board
Fam Med 2009;22:698-706.
4-Holick MF. Vitamin D: importance in the prevention of cancers, type 1 diabetes, heart disease, and
osteoporosis. Am J Clin Nutr 2004;79:362-371.
5-Upala S, Sanguankeo A, Permpalung N. Significant association between vitamin D deficiency and sepsis: a
systematic review and meta-analysis. BMC Anesthesiol 2015;15:84.
6-Vojinovic J, Cimaz R. Vitamin D-update for the pediatric Rheumatologists. Pediatr Rheumatol Online J
2015;13:18. doi: 10.1186/s12969-015-0017-9.
7-Bikle DD. Vitamin D Metabolism, Mechanism of Action, and Clinical Applications. Chem Biol 2014;21:319329.
8- Wagner CL, Frank R, Greer FR. Prevention of Rickets and Vitamin D Deficiency in Infants, Children, and
Adolescents. Pediatrics 2008;122:1142-1152
9-Greer FR. 25-Hydroxyvitamin D: functional outcomes in infants and young children. Am J Clin Nutr
2008;88:529-533.
10-Novakovic B, Galati JC, Chen A, Morley R, Craig JM, Saffery R. Maternal vitamin D predominates over
genetic factors in determining neonatal circulating vitamin D concentrations. Am J Clin Nutr 2012;96:188-195.
11-Leffelaar ER, Vrijkotte TG, Van Eijsden M. Maternal early pregnancy vitamin D status in relation to fetal
and neonatal growth: results of the multi-ethnic Amsterdam Born Children and their Development cohort. Br J
Nutr 2010;104:108-117.

4

ed

12-Bodnar LM, Catov JM, Simhan HN, Holick MF, Powers RW, Roberts JM. Maternal Vitamin D Deficiency
Increases the Risk of Preeclampsia. J Clin Endocrinol Metab 2007;92: 3517-3522.
13-Niyazoglu M, Hatipoglu E, Aydogan B, Dellal F, Yavuz A, Hacioglu Y, Kaya F, Kumru S. Relation of
maternal vitamin D status with gestational diabetes mellitus and perinatal outcome. Afr Health Sci 2015;15: 523531.
14-Hatun S, Ozkan B, Bereket A. Vitamin D deficiency and prevention: Turkish experience. Acta Paediatr
2011;100:1195-1199.
15-Gebelere D vitamini destek programi.rehberi. http://www.saglik.gov.tr./TR/belge/1-12659/.gebelere-dvitamini-destek-programi-rehberi.html (Accessed on: 04.02.2017).
16- Munns CF, Shaw N, Kiely M, Specker BL, Thacher TD, Ozono K, Michigami T, Tiosano D, Mughal MZ,
Mäkitie O, Ramos-Abad L, Ward L, DiMeglio LA, Atapattu N, Cassinelli H, Braegger C, Pettifor JM, Seth A,
Idris HW, Bhatia V, Fu J, Goldberg G, Sävendahl L, Khadgawat R, Pludowski P, Maddock J, Hyppönen E,
Oduwole A, Frew E, Aguiar M, Tulchinsky T, Butler G, Högler W. Global Consensus Recommendations on
Prevention and Management of Nutritional Rickets. J Clin Endocrinol Metab 2016;101: 394-415.
17- WHO. Guideline: Vitamin D supplementation in pregnant women. Geneva, World Health Organization,
2012.

U

nc

or
re
ct

18- Institute of Medicine (US) Committee to Review Dietary Reference Intakes for Vitamin D and Calcium;
Ross AC, Taylor CL, Yaktine AL, et al., editors. Dietary Reference Intakes for Calcium and Vitamin D.
Washington (DC): National Academies Press (US); 2011. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK56070/ doi: 10.17226/13050
19- Mulligan ML, Felton SK, Riek AE, Bernal-Mizrachi C. Implications of vitamin D deficiency in pregnancy
and lactation. Am J Obstet Gynecol 2010;202:429.e1-429.e9. doi:10.1016/j.ajog.2009.09.002.
20- Hollis BW, Johnson D, Hulsey TC, Ebeling M, Wagner CL. Vitamin D supplementation during pregnancy:
double-blind, randomized clinical trial of safety and effectiveness. J Bone Miner Res. 2011;26:2341-57. doi:
10.1002/jbmr.463.
21- Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA, Heaney RP, Murad MH, Weaver
CM. Endocrine Society. Evaluation, treatment, and prevention of vitamin D deficiency: an Endocrine Society
clinical practice guideline. J Clin Endocrinol Metab 2011; 96:1911-1930.
22- Shah D, Gupta P. Vitamin D Deficiency: Is The Pandemic for Real? Indian J Community Med. 2015;40:215217. doi:10.4103/0970-0218.164378.
23-Manson JE, Brannon PM, Rosen CJ, Taylor CL. Vitamin D deficiency- Is there really a pandemic ? N Engl J
Med 2016;375:1817-1820.
24-Palacios C, Gonzales L. Is vitamin D deficiency a major global public health problem? J Steroid Biochem
Mol Biol 2014;144:138-145.
25-Prentice A. Vitamin D deficiency: a global perspective. Nutr Rev 2008;66:153-164.
26-El Koumi MA, Ali YF, Abd El Rahman RN. Impact of maternal vitamin D status during pregnancy on the
prevalence of neonatal vitamin D deficiency. Turk J Pediatr 2013;55:371-377.
27-Sachan A, Gupta R, Das V, Aqarwal A, Awasthi PK, Bhatia V. High prevalence of vitamin D deficiency
among pregnant women and their newborns in northern India. Am J Clin Nutr 2005;81:1060-1064.
28-Vandevijvere S, Amsalkhir S, Van Oyen H, Moreno-Heyes R. High prevalence of vitamin D deficiency in
pregnant women: a national cross-sectional survey. PLoS One. 2012;7(8):e43868.
doi:10.1371/journal.pone.0043868.
29- Alagöl F, Shihadeh Y, Boztepe H, Azizlerli H, Sandalci O. Sunlight exposure and vitamin D deficiency in
Turkish women. J Endocrinol Invest 2000;23:173-177.
30-Pehlivan I, Hatun Ş, Aydogan M, Babaoglu K, Gökalp AS. Maternal vitamin D deficiency and vitamin D
supplementation in healthy infants. Turk J Pediatr 2003;45:315-320.
31-Ergur AT, Berberoglu M, Atasay B, Sıklar Z, Bilir P, Arsan S, Söylemez F, Öcal G. Vitamin D deficiency in
Turkish mothers and their neonates and in women of reproductive age. J Clin Res Pediatr Endocrinol
2009;1:266-269.
32-Halicioglu O, Aksit S, Koc F, Akman SA, Albudak E, Yaprak I, Coker I, Colak A, Ozturk C, Gulec ES.
Vitamin D deficiency in pregnant women and their neonates in spring time in western Turkey. Paediatr Perinat
Epidemiol 2012;26:53-60.
33-Gür G, Abacı A, Köksoy AY, Anık A, Çatlı G, Kışlal FM, Akın KO, Andıran N. Incidence of maternal
vitamin D deficiency in a region of Ankara, Turkey: a preliminary study. Turk J Med Sci 2014;44:616-623.
34-Hasanoglu A, Özalp I, Özsoylu S. 25-hydroxyvitamin D3 concentrations in maternal and cord blood at
delivery. Çocuk Saglıgı Hast Derg 1981;24.207.
35-Andiran N, Yordam N, Ozön A. Risk factors for vitamin D deficiency in breast-fed newborns and their
mothers. Nutrition 2002;18:47-50.

5

36-Çuhacı-Çakır B, Demirel F. Effects of seasonal variation and maternal clothing style on vitamin D levels of
mothers and their infants. Turk J Pediatr 2014;56:475-481.

TABLES
Table 1. Serum 25(OH)D Levels in Pregnant Women According to Their Characteristics.
25(OH)D levels (ng/ml) (mean±SD)

All pregnant women

97 (100%)

14.82 ±11.45

Age
20-30
>=30

51 (52.6%)
46 (47.4%)

15.41 ± 11.79
14.17 ± 11.16

3 (3.1%)
56 (57.7%)
26 (26.8%)
12 (12.4 %)

8.10 ± 0.25
15.82 ± 11.42
14.62 ± 14.15
12.3 ± 3.68

37 (38.1%)
37 (38.1%)
23 (23.8%)

14.38 ± 5.8
15.19 ± 12.71
14.95 ± 15.88

3

45 (46.4%)
52 (53.6%)

15.28 ± 12.37
14.42 ± 10.7

1

12 (12.4%)
71 (73.2%)
14 (14.4%)

11.44 ± 5.27
12.49 ± 4.75
29.56 ± 23.43

3

41 (42.3%)
56 (57.7%)

15.13 ± 11.05
14.41 ± 12.10

1

65 (67%)
32 (33%)

12.96 ± 6.71
18.61 ± 17.06

1

13.45 ± 5.07
14.68 ± 10.97
15.07 ± 13.2
18.02 ± 5.63

2

Socio-economic status
Low
Moderate
Leukocyte

1

0.60

2

0.02*
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BMI (kg/m2)
<18.5
18.5-24.9
25-29.9
≥30
Number of Parity
1
2
≥3

p value

ed

n (%)

0.83

0.71

<0.001**

Hematocrit

0.76

nc

Hemoglobin

0.02*

MCV

0.56

U

5 (5.2%)
55 (56.6%)
35 (36.1%)
2 (2.1%)
One-way Analysis of Variance,

Table 2. Maternal groups and their laboratory results according to Vitamin D status.
Number of women (n, %)

Deficient
48 (49.5%)

Insufficient
35 (36.1%)

Sufficient
14 (14.4%)

p
1
<0.001**

6

25 (OH) D(ng/ml) (mean±SD)

9.02 ± 1.34

15.13 ± 2.34

33.95 ± 20.71

2

Ca (mg/dl)
(mean±SD)
P (mg/dl)
(mean±SD)
ALP (U/L)
(mean±SD)

8.84 ± 0.53

9.06 ± 0.45

9.07 ± 0.59

2

3.67 ± 0.68

3.89 ± 0.45

3.90 ± 0.71

2

140.71 ± 50.07

142.81 ± 45.63

138.00 ± 22.75

2

<0.001**
0.07
0.10
0.94
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*: Statistically significant at 0.05, **: Statistically significant at 0.01, 1: Chi-Square test of Indepence, 2: One-way
Analysis of Variance.

Table 3. Infant groups and their laboratory results according to Vitamin D status.
Insufficient
29 (32.2%)

25 (OH) D(ng/ml) (mean±SD)

8.80 ± 1.06

15.43 ± 2.33

Sufficient
10 (11,1%)

p
1
<0.001**

28.84 ± 9.26

2

<0.001**
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Number of infants (n, %)

Deficient
51 (56.7%)

Ca (mg/dl)
(mean±SD)
P (mg/dl)
(mean±SD)
ALP (U/L)
(mean±SD)

10.66 ± 5.67

9.86 ± 1.24

10.06 ± 0.64

2

5.74 ± 0.63

5.61 ± 0.78

5.81 ± 0.63

2

185.53 ± 50.76

192.48 ± 52.11

166.30 ± 43.95

2

0.49
0.85
0.57

*: Statistically significant at 0.05, **: Statistically significant at 0.01
: One-way Analysis of Variance.

Table 4. The number of infants and their vitamin D status according to maternal groups.
The number of infants and their vitamin D status
n (%)
25 (OH)D levels (ng/ml) ± SD
13 (14.5%)
24.28 ± 10.33

Insufficient

29 (32.2%)

13.06 ± 4.09

Deficient

48 (53.3%)

10.05 ± 3.70
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Maternal Groups
Sufficient

Total

90 (100%)

p
1

<0.001**

13.08 ± 7.16

U

: One-way Analysis of Variance
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