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Is there an association between vitamin D level and iron 
deficiency in children?
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ABSTRACT
Introduction. Vitamin D (VitD) affects the 
erythropoiesis. The aim of this study was to 
evaluate the association between maternal/
child 25-OH VitD (25-OHD) levels and iron 
deficiency (ID) and anemia (IDA) in children 
aged 6 months-5 years.
Population and methods. Between September 
2014 and January 2016 children who were 
admitted to outpatient clinic were included to 
study. We excluded the children with acute or 
chronic infection, malnutrition, chronic disease 
and preterm birth history. Complete blood count, 
serum iron, total iron binding capacity, ferritin, 
25-OHD levels were examined from children and 
their mothers. Iron and VitD supplementation 
during infancy and pregnancy and breastfeeding 
history were questioned.
Results. The study included totally 117 children. 
There were 67 children with ID/IDA [Group 1, 
mean age (years):2.05±1.24 (0.5-5)] and 50 normal 
children [Group 2, mean age (years): 1.87±1.12 
(0.58-5)]. There were more VitD deficient 
children and mothers in Group 1 than in Group 
2 (respectively, children 49.3 % vs. 20 % p=0.002; 
mothers 94 % vs.64 %, p=<0.001). There was a 
positive correlation between hemoglobin levels 
of children and maternal/child 25-OHD.The 
independent risk factors for IDA in children were 
longer exclusively breastfeeding time (odds ratio 
[OR], 0.35; 95 % confidence interval [CI], 0.155-
0.789; p=0.011), shorter duration of regular iron 
supplementation during infancy and pregnancy 
(infancy: OR,1.69; 95 % CI 1.148-2.508; p=0.008. 
pregnancy: OR,1.39; 95 % CI,1.070-1.820; p=0.014) 
and lower maternal 25-OHD level (OR,1.16; 
95 % CI,1.034-1.292; p=0.011).
Conclusions. Maternal/child VitD deficiency 
is associated with ID/IDA in children aged 6 
months-5 years.
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INTRODUCTION
Iron deficiency (ID) is the most 

common nutritional deficiency and 
health problem all over the world.1 It 
is a well-known problem, especially in 
children and women. The prevalence 
of  anemia worldwide is  47.4  % 
in preschool children, 41.8 % in 
pregnant women and 30.2 % in non-
pregnant women. In Turkey, ID and 
iron deficiency anemia (IDA) was 
estimated to be between 21 % and 
35 % in different studies of children.2 

According to the World Health 
Organization (WHO), if  anemia 
prevalence in a country reaches 
approximately 40 %, it is a significant 
community health problem. Untreated 
IDA leads to growth retardation, 
mental and cognitive impairments, 
predisposition to infections, and 
increase in childhood mortality.

Vitamin D (VitD) is an essential 
nutrient that plays an important role 
in calcium homeostasis and bone 
health. 1,25(OH)2D is an important 
mediator of active calcium absorption 
from the intestine, and deficiency 
of VitD is known to cause rickets in 
growing children and osteomalacia 
in older adolescents and adults. 
Vitamin D is also important factor for 
the development of brain cells and 
axonal growth. Children are growing 
organisms, so its deficiency may cause 
certain disorders in children. Children 
with attention deficit/hyperactivity 
disorder (ADHD) were found to have 
lower level of VitD than normals.3 
Also iron deficiency is associated with 
ADHD.4 Populations at increased risk 
include exclusively breastfed infants, 
particularly if the mother has been 
VitD deficient during pregnancy, 
dark-skinned children, those living 
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at higher latitudes, and those with limited sun 
exposure for a multitude of reasons.

I n  c h r o n i c  k i d n e y  d i s e a s e ,  s e r u m 
concentrations of the prohormone 25-hydroxy 
vitamin D (25-OHD) level is correlated inversely 
with the prevalence of anemia5 and erythropoiesis 
stimulating agent resistance6 and directly with 
blood hemoglobin levels.6 Bacchetta et al.,7 found 
that VitD is a potent regulator of hepsidin-
ferroportin axis in humans. The binding of 
1,25-dihydroxyvitamin D (calcitriol) to the VitD 
receptor decreased mRNA levels of hepcidin 
in vitro.7 In vitro studies of bone marrow red 
cells have demonstrated that calcitriol increases 
erythropoiet in receptor  expression and, 
synergistically with erythropoietin stimulates 
proliferation.8 The aim of this study was to 
investigate whether there was an association 
between maternal/child 25-OHD levels and ID 
in children aged 6 months to 5 years.

POPULATION AND METHODS
Between September 2014 and January 2016 

children aged 6 months-5 years admitted to 
the outpatient clinic of Cumhuriyet University 
Faculty of Medicine Hospital Department 
o f  Ped ia t r i c s  were  added  to  the  s tudy . 
The exclusion criteria were birth history of 
prematurity (<37 weeks), presence of chronic 
illnesses, malnutrition, obesity, thalassemia trait, 
hemolytic anemia, macrositic anemia, acute 
infections or refusal of parental consent. The 
study protocol was approved by the Local Ethics 
Committee. Informed consent was obtained from 
the parents or legal guardian of the children. 
After a full physical examination, total blood 
count, serum iron level, total iron binding 
capacity (TIBC), serum ferritin level, erythrocyte 
sedimentation rate, 25-OHD, serum calcium, 
serum phosphorus and alkaline phosphatase 
levels were examined in the children and their 
mothers. All the measurements were made from 
venous blood specimens collected from the 
patients and mothers. The blood samples were 
taken in a fasting condition on the morning of 
admission. Empty tubes with gel were used 
for routine biochemistry analyses, and a tube 
containing K2EDTA was used for the complete 
blood count (all tubes from Becton Dickinson, 
Oxon, UK). Serum specimens were obtained 
after centrifugation of the blood samples. Routine 
biochemistry analyses and complete blood count 
tests were measured immediately. Serum iron 
and TIBC levels were determined in serum 

samples spectrophotometrically using an AU5800 
auto analyzer (Beckman Coulter, USA). The 
leukocyte (WBC), platelet (Plt), hemoglobin 
(Hb), hematocrit (Htc), mean corpuscular volume 
(MCV), and red cell distribution width (RDW) 
were determined in whole blood samples using 
a hematology auto analyzer (Mindray BC 6800, 
China). 25-OHD levels were examined with 
the chemiluminescence immunoassay method 
(Beckman UniCel DxI 600, USA).

The children were classified as ID/IDA 
(Group 1) or normal (Group 2). Iron deficiency 
was defined as Hb level normal but ferritin level 
<12 ng/dl and transferrin saturation (serum 
iron/TIBC) <16 %.9 If the Hb level was <11 g/
dl and MCV was <70 flt+age, together with 
ID, the patient was accepted as IDA.1,9 Vitamin 
D sufficiency was defined as 25-OHD level 
between 20 and 100 ng/mL (50-250 nmol/L). 
Vitamin D insufficiency was defined as 25-OHD 
level between <20 ng/ml and >12 ng/ml (30-50 
nmol/L) and VitD deficiency was defined as 25-
OHD level ≤12 ng/ml (<30 nmol/L).10 Maternal 
ID was defined as ferritin level<15 ng/ml and Hb 
level <12 g/dl.11 Erythrocyte sedimentation rate 
was considered high if it was >20 mm/h, and in 
this situation, the patient was not accepted in the 
study population.

In Turkey, iron supplementation is given 
as a preparation containing iron III hydroxide 
polymaltose in drop form, which has 2.5 mg 
elementary iron in one drop. This preparation 
is given by Family Health Centers to all infants 
aged 4-12 months. For full term infants, 1mg/
kg elemental iron is given. In addition, VitD 
supplementation [400 international units (IU), one 
droplet of VitD preparation containing about 150 
IU VitD] is given to all infants by Family Health 
Centers from birth to 12 months of age. For the 
purpose of this study, information was obtained 
from the mother through a questionnaire asking 
maternal age, duration of iron supplementation 
of the mother during pregnancy, the number 
of children the mother has previously given 
birth to, sibling ranking of the child, exclusively 
breastfeeding time, starting month of weaning 
period, starting month of iron supplementation of 
infant, duration (months) of iron supplementation 
of infant, number of drops of iron preparation 
given to infant, duration (months) of VitD 
supplementation during infancy and number of 
drops of VitD given.

All statistical analyses were performed using 
SPSS 15.0 software (SPSS, Chicago, IL, USA). The 
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Student’s t-test was used for normally distributed 
continuous variables. Categorical data were 
analyzed using the Chi square test and the Fisher 
exact test. The Pearson correlation coefficient was 
used to determine the relationship between Hb, 
ferritin levels and 25-OHD levels. To investigate 
independent risk factors for low Hb and ferritin 
levels in the children, multivariable logistic 
regression analysis was applied. The necessary 
sample size was calculated to be at least 50 
individuals in each group, with 90 % power and 
0.05 type I error, anticipation of a deviation of ± 
20 % in the control group (R 3.0.1. open source 
program) depending on the literature data.12 A 
value of p< 0.05 was considered to be statistically 
significant.

RESULTS
A totally 2900 children were admitted to 

outpatient clinic from September 2014 to January 

2016. Among them 2250 children had infection, 
180 had malnutrition, 33 had chronic diseases, 
45 had prematurity, 150 children were referred 
to other hospitals, 75 had other causes of anemia 
(vitamin B12 deficiency, thalassemia trait, 
hemolytic anemias, etc.). Parents of 50 children 
refused the involvement in the study. A total 
of 117 children were included in the study, 
comprising 67 in the ID/IDA group (Group 1) 
and 50 in the normal group (Group 2). There 
was no difference between Group 1 and 2 in 
respect of age, gender, birth week, weight and 
height (Table 1). The mothers in Group 1 were 
younger than Group 2 (Table 1, p=0.04) and 
they had more children than Group 2 (Table 1, 
p=0.001) with the child ranking higher among 
siblings in Group 1 than in Group 2 (2.24±1.03 
vs. 1.72±0.88; p=0.006). The mothers in Group 2 
were taken longer iron supplementation during 
pregnancy (Table 1, p=0.03). The mean duration 

 Group 1 (n=67) Group 2 (n=50) p
 Age (years) 2.05±1.24 (0.5-5) 1.87±1.12 (0.58-5) 0.526
Gender: girl/boy, n (%) 22/45 (32.8/67.2) 22/28 (44/56) 0.217
Birth weight (grams) 3034±561 (1950-4300) 3300±659 (1820-4700) 0.037*
Birth week  38.43±1.26 (37-41) 38.72±1.41 (37-42) 0.324
Weight (kilograms) 11.71±2.72 (6.7-17.5) 11.82 ±3.13 (7,35-22) 0.817
Height (centimeter) 82.85±12.86 (61-110) 84.79±11.92 (66-114) 0.357
Percentage of the infant weight ≥50p (%) 17.9 40 0.008*
Percentage of the children height ≥50p (%) 29.9 58 0.002*
Maternal age (years) 29.1±6.3 30.9±4.5 0.040*
Number of children of the mother  2.5±0.9 (1-5) 1.86±0.9 (1-4) 0.001*
Sibling ranking of the child 2.24±1.03 (1-5) 1.72±0.88 (1-4) 0.006*
Mean duration of iron supplementation  
of mother during pregnancy (months) 5.24±2.46 6.30±2.35 0.030*
Mean duration of iron supplementation  
of mother after pregnancy (months) 2.37±1.41 (1-6) 2.50±1.46 (1-6) 0.742
Number of mothers taking iron  
after pregnancy (%) 18 (26.9) 24 (48) 0.018*
Duration of exclusively  
breastfeeding 6.05±3.06 (0-12) 4.30±2.45 (0-12) 0.03*
Starting time of weaning period (months) 6.29±2.29  5.4±1.51  0.003*
Starting time of iron supplementation  
during infancy (months) 4.05±2.58 4.28±2.74 0.539
Mean duration of regular iron  
supplementation during infancy (months) 4.82±3.75 8.94±4.1 <0.001*
The number of iron  
supplementation drops given 4.25±2.83 7.17±2.95 <0.001*
Mean duration of vitamin D prophylaxis 9.30±3.76 11.28±3.44 0.003*
The number of vitamin D drops given 3.37±1.23 3.53±0.8 0.061

Table 1. The demographic characteristics of children in Group 1 (ID/IDA) and Group 2 (normal) 

VitD: Vitamin D; *statistically significant. 
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of exclusively breastfeeding was longer in Group 
1 than in Group 2 (Table 1; p=0.001). The children 
in Group 2 had longer iron supplementation 
and more number of drops given during infancy 
(Table 1, p=<0.001). The mean duration of VitD 
supplementation during infancy was longer in 
Group 2 than in Group 1(Table 1, p=0.003).

The comparisons of the hematological, and 
biochemical values of the children and mothers 
in the two groups are summarized in Table 2. 
25-OH vitamin D levels were lower in Group 1 
than in Group 2 (21.9±12 vs. 33.3±22, p=<0.001). 
The mothers of Group 1 had lower levels of 
Hb, Htc, MCV, ferritin and 25-OHD levels than 
the mothers of Group 2 (Table 2). Vitamin D 
insufficiency was determined in 33/67 (49.3 %) 
children and in 63/67 (94.0 %) mothers in Group 

1 and in 10/50 (20.0 %) children and 32/50 
(64.0 %) mothers in Group 2 (children: p=0.001, 
mothers: p=<0.001) (Table 3). There was a positive 
correlation between Hb levels of children and 
mean duration of regular iron supplementation 
during infancy, the number of drops of iron 
preparation given, child 25-OHD, mother 25-
OHD, mother Hb and ferritin level (Table 4). There 
was a negative correlation between the Hb levels 
of children and number of children of the mother, 
the sibling ranking of the child, exclusively 
breastfeeding time, infant age at starting weaning 
(Table 4).

Multivariable logistic regression analysis 
determined the independent risk factors for 
anemia in children to be the longer duration 
of exclusively breastfeeding (p=0.11), shorter 

 CHILDREN p1 MOTHERS p2

 Group 1 n=67 Group 2 n=50  Group 1 n=67 Group 2 n=50 
Hb (g/dl) 9.9±2.3 12.5±1.0 <0.001 12.6±1.5 13.1±1.4 0.06
Htc (%) 31.8±5.7 37.3±3.2 <0.001 37.9±3.6 39.7±3.5 0.004
MCV (fL) 65.3±10.1 77.1±7.2 <0.001 81.4±9.4 85.4±5.4 0.006
RDW (%) 18.6±4.1 14.5±3.0 <0.001 14.5±2.1 13.9±1.4 0.12
Plt (103/mm3) 380±123 332±92 0.02 268±70 266±64 0.83
Ferritin (ng/dl) 6.9±5.0 34.0±26.5 <0.001 17.1±16 26.7±27 0.002
TSAT (%) 8.3±7.5 21.1±8.6 <0.001 17±11.0 19.5±11.5 0.12
25-OHD (ng/ml) 21.9±12 33.3±22 <0.001 12.2±11.4 18.9±13 <0.001
Ca (mg/dl) 9.8±1.0 9.9±0.6 0.11 9.2±045 9.2±0.5 0.83
P (mg/dl) 4.7±1.0 4.8±0.8 0.55 3.7±0.7 3.7±0.7 0.78
ALP (U/L) 232±120 250±89 0.02 84±47 102±58 0.08

Table 2. The Laboratory Test Results of Group 1 (ID/IDA) and Group 2 (Normal)

Hb: hemoglobin; Htc, hematocrit; MCV: mean corpuscular volume; RDW: red cell distribution width; Plt: platelets;  
TSAT: transferrin saturation; 25-OHD: 25 hydroxy vitamin D; Ca: calcium; P: phosphorus; ALP: alkaline phosphatase.

Table 3. Vitamin D deficiency distributions of mothers and children according to groups

 Vitamin D status Group 1 (n=67)  Group 2 (n=50) P1 P2 OR1 OR2

Children Sufficient (n,%)  30 (50.7) 40 (80.0) 0.002† 0.001† - 2.324
 Insufficient (n,%) 18 (26.9) 8 (16)    
 Deficient (n,%) 15 (22.4) 2 (4)    
 Insufficient+deficient (n,%) 33 (49.3) 10 (20.0)    

Mothers Vitamin D status   P3 P4 OR3 OR4

 Sufficient (n,%) 4 (6.0) 18 (36.0) <0.001† <0.001† - 2.439
 Insufficient (n,%) 20 (29.9) 15 (30.0)    
 Deficient (n,%) 43 (71.3) 17 (34.0)    
 Insufficient+deficient (n,%) 63 (94.0) 32 (64.0)    

VitD: Vitamin D; p1: p value from the comparison of children who were Vitamin D sufficient, insufficient and deficiency 
according to groups; p2: p value from the comparison of children who were vitamin D sufficient and insufficient+deficiency 
according to groups; p3: p value from the comparison of mothers who were Vitamin D sufficient, insufficient and deficiency 
according to groups; p4: p value from the comparison of mothers who were vitamin D sufficient and insufficient+deficiency 
according to groups; † Pearson’s Chi Square test. OR1 and OR2: odds ratio for comparison of Vitamin D levels of children;  
OR3 and OR4: odds ratio for comparison of Vitamin D levels of mothers.
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duration of regular iron supplementation during 
infancy (p=0.008), lower levels of maternal 25-
OHD (p=0.011), shorter duration of maternal iron 
supplementation during pregnancy (p=0.014) and 
later starting weaning period (p=0.006) (Table 5).

The only independent risk factor for low 
ferritin levels in children was determined to be the 
shorter duration of regular iron supplementation 
during infancy (p=0.017) (Table 5).

DISCUSSION
All exclusively breastfed infants should receive 

400 IU per day of VitD supplements, beginning a 
few days after birth according to the Pediatric 
Endocrinology Society.10,13 In Turkey VitD 
deficiency as rickets is not frequent, the prevalence 
is 0.1 %14 although VitD deficiency is seen in 40 % 
of children.15 In a study from Turkey, maternal 
VitD deficiency was reported to be approximately 
80 %.16 Under a Ministry of Health program, an 
iron preparation containing elementary iron 40-

60 mg/day is given to pregnant women in Turkey 
for 6 months from the beginning of the 4th month 
(second trimester) to the 9th month of pregnancy 
and for 3 months after the birth for a total of 9 
months but VitD supplementation is not routinely 
given to pregnant women. In the current study, 
a positive correlation between Hb/ferritin levels 
of children and children/maternal 25-OHD 
levels and also maternal Hb/ferritin levels were 
determined. In IDA/ID group (Group1) there 
were more VitD insufficient+deficient mothers 
and children than in the normal group. This 
shows that children who have mothers with 
VitD deficiency are more likely to have ID and 
children with VitD deficiency are more likely 
to have ID. A total of 81 % of all the mothers 
had VitD deficiency, which was consistent with 
previous reports in literature.16 It is also known 
that maternal ID during pregnancy increases 
the risk of ID in the infant.17 In the current study 
consistent with findings in literature, low levels 

Table 4. Correlations between some parameters and ferritin and hemoglobin levels of children

Parameters  Hemoglobin  Ferritin

Weight p 0.021 0.230
 r 0.214* -0.112
Height p 0.001 0.388
 r 0.297** -0.081
The number of children the mother has p 0.040 0.007
 r -0.265* -0.249**
Sibling ranking of the child p 0.030 0.039
 r -0.277* -0.191*
Duration of iron supplementation of mothers during pregnancy p 0.501 0.404
 r 0.071 0.088
Exclusively breastfeeding time p <0.001 <0.001
 r -0.360** -0.355**
Starting month of weaning period p <0.001 0.015
 r -0.340** -0.225*
Duration of regular iron supplementation during infancy p 0.004 <0.001
 r 0.284** 0.467**
Number of iron preparation drops given p <0.001 <0.001
 r 0.346** 0.501**
Maternal hemoglobin level p 0.004 0.042
 r 0.262** 0.188*
Maternal ferritin level P 0.005 0.079
 r 0.258** 0.163
Child 25-OHD p 0.002 <0.001
 r 0.288** 0.382**
Maternal 25-OHD p 0.003 <0.001
 r 0.275** 0.323**

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
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of maternal Hb and ferritin were observed more 
frequently in Group 1 than in Group 2 and 
iron supplementation during pregnancy was 
determined to be an independent risk factor for 
anemia in children.

In a study conducted on 10 410 children 
and adolescents in United States, low 25-OHD 
levels were associated with an increased risk 
of anemia.18 In Korea, Lee et al.,12 found that 
VitD deficiency is associated with increased risk 
of anemia especially IDA, in healthy female, 
children and adolescents. In a study by Jin et 
al.,19 under the age of 24 months VitD deficiency 
was reported to be more frequent in ID patients 
and there was a significant association between 
Hb and 25-OHD levels in infants. In the current 
study, a positive correlation was also found 
between Hb and 25-OHD levels of children under 
the age 5 years. Kang et al.,20 found that infants 
with anemia and their mothers had lower levels 
of VitD than those without anemia. However, in 
that study, 25-OHD levels were not associated 
as independent risk factors for iron deficiency 
in infants.20 In our study, there was a positive 
correlation between, child/mother 25-OHD 
and the hemoglobin/ferritin levels of children 
also the duration of VitD supplementation was 
longer in the Group 2. Usage of iron and VitD 
supplementations during infancy were the 
predictors of the ID/IDA of children also. The 
maternal 25-OHD level was an independent 
risk factor for anemia in children. Vitamin D 
deficiency in children and their mothers may 
have been an etiological factor for iron deficiency 
in children; it may have decreased iron absorption 
by increasing the hepcidin levels in these 

individuals7 or decreased erythropoietin receptor 
expression on stem cells.8 Also iron is the essential 
element for the functioning of cytochromes P450. 
Some of these cytochromes (CYP27A1, CYP24A1) 
play important role at the hydroxylation of VitD. 
Iron deficiency may affect the function of these 
enzymes and may cause VitD deficiency.21 The 
findings of this study explain that VitD deficiency 
of mothers and children affects the iron deficiency 
in children. However, further studies are needed 
to determine whether VitD deficiency is the cause 
of ID/IDA or iron deficiency is the cause of VitD 
deficiency or they are concomitant nutritional 
deficiencies. However according to our findings, 
we can suggest mothers should take iron and 
VitD supplementation during pregnancy; iron 
and VitD supplementation in infancy should be 
regular and under the regular control of health 
professionals.

In our study, the duration of exclusively 
breastfeeding was longer in the ID/IDA 
group. Some mothers fed their infant only 
with breastfeeding for 12 months. There was 
a negative correlation between this time and 
Hb/ferritin level in children. There was also a 
negative correlation between the ages of starting 
the weaning period. The time of starting the 
weaning period was seen to be later in Group 
1. Thus, when the duration of exclusively 
breastfeeding is prolonged, the children are 
more likely to have ID. This finding is consistent 
with literature.22 In Turkey; the Ministry of Health 
recommends exclusively breastfeeding for 6 
months, in accordance with WHO guidelines, 
and then starting iron rich complementary foods 
in addition to breastfeeding.

Variables for  Odds Ratio  Variables for Odds Ratio 
Hb ≤11g/dl (95%CI) ferritin <12ng/dl  (95%CI)

Sibling ranking of the child 2.63 (0.589-11.699) The number of children the mother has 1.62 (0.575-4.602)
Duration of iron supplementation   Time of iron supplementation of 
of mother during pregnancy 1.39 (1.070-1.820)*  mother during pregnancy 1.37 (0.928-2.028)
Exclusively breastfeeding time  0.349 (0.155-0.789)* Exclusively breastfeeding time 0.97 (0.579-1.610)
Starting month of weaning period  28.10 (2.601-303.665)* Starting month of weaning period 0.62 (0.212-1.823)
Duration of regular iron   Time of regular iron 
supplementation during infancy 1.69 (1.148-2.508)* supplementation during infancy 1.49 (1.075-2.075)*
Number of iron supplementation   Given drops number of iron 
drops given 1.27 (0.936-1.731) supplementation 0.96 (0.702-1.313)
Maternal 25-OHD 1.16 (1.034-1.292)* Mother Hematocrit 1.02 (0.729-1.413)
Child’s 25-OHD 1.05 (0.963-1.136) Mother 25-OHD 1.07 (0.995-1.157)

Table 5. Determinants of low hemoglobin and low ferritin levels in children

Hb: hemoglobin; 25-OHD: 25 hydroxy vitamin D; *p<0.005.
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In our study, another interesting finding is that 
the maternal age was younger in Group 1 than in 
Group 2 and the mothers of Group 1 had more 
children than the mothers of Group 2. Young and 
inexperienced mothers with a large number of 
children increased the risk of ID in children. In the 
developing countries like Turkey the maternal age 
and education are important issues for the child 
and infant health. Our findings also support this. 
In the light of these results, it can be concluded 
that it is necessary to educate mothers especially 
young and inexperienced mothers about the 
importance of iron rich complementary foods 
should be started at the right time to prevent ID.

There are some limitations of our study. We 
obtained the data from the mothers when their 
children were 2, 3 or 4 years old and it might 
cause a memory bias. 

CONCLUSION
Maternal/child VitD deficiency is associated 

with ID/IDA in children aged 6 months-5 years. 
However, further studies are needed to determine 
whether VitD deficiency is the cause of ID/IDA or 
a concomitant nutritional deficiency. n
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