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Introduction 
 

Maternal nutritional status is probably the most im-
portant environmental factor-influencing outcome 
of a pregnancy (1-4). Poor maternal multiple micro-
nutrient status has been associated with preterm 
births (3), low birth weight (5), intrauterine growth 
retardation (6), increased prenatal mortality (7), 
smaller head circumference, shorter gestational 
length (8), birth defects such as neural tube defects 
(9) and anemia (10) in new-born. In order to prevent 
these, multiple micronutrient supplementations is 
strongly recommended by World Health Organiza-

tion (WHO) for all pregnant women to consume a 
daily supplement of 60 mg of iron element and 400 
µg of folic acid (11). Multiple micronutrient supple-
mentations are especially important for many devel-
oping countries, where anemia and iron deficiency 
are common (12). There is convincing evidence that 
micronutrient deficiency is a public health problem 
in Iran (13-17). Iron and multivitamin supplementa-
tion has started from 1983 in Iranian health system 
(18) which developed after Alma Ata declaration  to 
meet the global aim of ‘Health for All’ by 2000 (19). 
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Nowadays there are more than 17000 health houses 
in rural aria of Iran (15).  
These houses, staffing by community health work-
ers, which are responsible for maternal, child 
health care and other essential services (20). In 
this care system, all information of the care during 
pregnancy and after birth of child until school age 
is documented. Each pregnant woman receives 
iron sulfate tablets from fourth month of preg-
nancy until third months after birth of her child. 
The recommended dose is 1 tablet (equal to 60 
mg iron element) per day which is given in one 
monthly interval. Multivitamins tablets containing 
vitamins A, B1, B2, B6, B12, C, D3, E, Nicotinamid 
and 400-µg folic acid are also given one per day. 
These tablets are given free of charge. After the 
birth of child, newborns are checked for growth 
pattern (height and weight) (20). Although iron 
and multivitamins supplementation is provided 
for all pregnant women, but some mothers do not 
benefit from this program completely because of 
various reasons such as late referral or medica-
tions side effects. Despite relatively large amount 
of information on effects of iron or multi-nutri-
tional supplementation on many aspects of moth-
er and newborns health, the data examining the 
impact of such interventions beyond birth is 
sparse (21). Furthermore, little is known about the 
effects of the employed process of supplementa-
tions on newborns lives in Iran.  
In the present study, effect of iron and multi-vita-
mins supplementation on the growth rate of ba-
bies from birth up to the age of 18 month was 
examined. 
  

Materials and Methods  
 

The study is a statistical analysis on data recorded 
through a routine procedure over a 13 year period 
from 1994 to 2007. For this aim, 20 villages in ru-
ral area of Tabriz in East Azerbaijan, Iran were 
selected randomly from those with active rural 
health house. The selected population had a less 
variability economically and socially (based on 
health and development indicators and research 
team opinions), and therefore comparing effects 
of important factors such as iron and multivita-

mins supplementation on growth rate of neonates 
and infants without some interfering factors was 
achievable. The inclusion criteria for subjects 
were: 
1. Women who received care during their 
pregnancy. 
2. The babies of these women who were alive 
up to age of 18 months. 
3. Records with complete and extractable in-
formation for mother and child. 

4.                         At the time of sampling there were a total of 28 
Health houses in rural area of Tabriz in East Azer-
baijan from which 20 villages were selected ran-
domly which covers more than 70% of the availa-
ble centers. This choice was because of great vari-
ability of study variables and to access the repre-
sentativeness and generalizability of results to the 
total state. The data was collected for 3835 pairs 
of mother-child choosing 12% of mothers ran-
domly from eligible cases which cover more than 
10% of the total population fulfilling the rule of 
thumb of 10%. 

5.                        In addition this sample size is much higher than the 
sample size suggested by Morgan table (n=384 for 
this population size, 95% confidence level and 5% 
marginal error which would be multiplied by 2 (the 
least value of design effect) results in final n = 768). 
Furthermore, this sample size is much higher than 
sample size required in the regression analyses (6 to 
10 subjects per variable entered in the model. 
Among the subjects with all inclusion criteria, 12% 
was selected from the record system of the health 
houses by a random method. A 2 stage randomiza-
tion was used for selection of villages and subjects.  
The required data extracted from subjects’ records 
by three trained researchers. Number of iron and 
multivitamins tablets used by expecting mothers 
and their age, education, gravid number, month of 
start of prenatal care and base weight was docu-
mented and their relationship was examined with 
children's height and weight at birth and 6, 12 and 
18 months of age. Children's weight and height was 
measured using standard techniques by trained per-
sonnel. All mothers were provided iron and multi-
vitamins tablets throughout the recommended pe-
riod but because of the variation in subjects com-
pliance (both in tablet taking and health house visit), 
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the subjects were divided into three groups; sub-
jects who took less than 60 tablets, subjects who 
took 60-120 tablets and subjects who took more 
than 120 tablets. This lower rate of tablet use hap-
pened despite availability of tablets in health houses. 
Level of education of women were divided into 6 
groups of 1) illiterate, 2) primary school, 3) middle 
school, 4) high school, 5) high school diploma and 
6) university education.  
 

Statistical Analysis 
All analyses were performed using STATA 10 Sta-
tistical software (Statacorp, College Station, Texas 
77845 USA). Multilevel regression analyses were 
used to assess the relationship of the predictors 
with weight and height of children at birth, 6 
month, 12 month and 18 months’ time windows 
as outcome variables. Time of evaluation and lo-
cation of health center were considered as tem-
poral and spatial variables and the covariance 
structure of model was made based on these va-
riables. A compound symmetry covariance struc-
ture was used. Parameters were estimated using 
restricted maximum likelihood (REML) estima-
tion procedure. The explanatory variables entered 
in each model were mother's education level, 
mother's age at birth of child, number of pregnan-
cies, care start month, mothers weight at birth of 
child, mother's multivitamins supplementation 
levels and iron supplementation levels. Regression 
coefficients and their standard errors were pre-

sented as the effect size of interest (22). P-values 
<0.05 were considered as statistically significant. 
Current study has been approved by Tabriz Uni-
versity of Medical sciences Ethics committee 
(Code No 9028).  
 

Results 
 

The data was collected for 3835 pairs of mother-
child from March 1994 until April 2007. 51.5% of 
babies were male. Mean age of mothers was 25.08 
± 5.37 years and mean month of start of prenatal 
care was 3.20 ± 1.52 months of pregnancy. Moth-
ers mean base weight was 59.3 ± 10.4Kg and 
mothers received 61.76±52.4 and 115.6±53.8 
multivitamins and iron tablets, respectively. 
Newborns birth weight and height were 
3296.3±473.7 g and 49.6±2.5 cm, respectively. 
Babies’ weight and height at age of 6 months were 
7606.8±1002.3g and 64.3±3.8cm, respectively. 
Babies’ weight and height at age of 12 months was 
9486.8±1140.1g and 72.6±3.8cm, respectively. 
Babies’ weight and height at age of 18 months was 
10620.2±1231.1g and 77.9±4.5cm, respectively 
(Table 1). 
 

Evaluation of the relationships with children’s 
weight 
The results of relationships of the variables with 
weight are shown in Table 2.  

 

Table 1: Some of demographic data of mothers and children enrolled into the study 
 

Mean Age of Mothers (y) 250.08 ± 5.37 
Mean Height of Children at 6 months 

(cm) 
64.3 ± 3.8 

Mean Base Weight of Mothers 
(kg) 

59.3 ± 10.4 
Mean Weight of Children at 6 months 

(g) 
7606.8 ± 1002.3 

Mean Prenatal Care (m) 3.20 ± 1.52 
Mean Height of Children at 12 months 

(cm) 
72.6 ± 3.8 

Mean Multivitamins Tablet (Con-
sumed by Mother) 

61.76 ± 52.4 
Mean Weight of Children at 12 months 

(g) 
9486.8 ± 1140.1 

Mean Iron Tablet(Consumed by 
Mother) 

115.6 ± 53.8 
Mean Height of Children at 18 months 

(cm) 
77.9 ± 4.5 

Newborns Birth Weight (g) 
3296.3 ± 

473.7 
Mean Weight of Children at 18 months 

(g) 
10620.2 ± 1231.1 

Mean Newborns Birth Height 
(cm) 

49.6 ± 2.5 - 
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Table 2: Results of multilevel regression analysis for variables related to the weight of children 

 
 At Birth 6  Months 12 Months 18 Months 

Variables B SE P B SE P B SE P B SE P 

Education 1# 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 

Education 2 -13.97 21.98 0.525 199.33 47.11 <0.001 90.17 54.17 0.096 192.95 94.57 0.041 

Education 3 -48.78 22.71 0.032 175.37 48.52 <0.001 91.18 55.78 0.102 263.14 103.08 0.011 

Education 4 0.28 36.01 0.994 223.18 76.46 0.004 202.94 88.78 0.022 399.57 144.50 0.006 

Education 5 20.40 94.76 0.830 -65.94 197.22 0.738 -101.33 237.64 0.670 10.31 415.85 0.980 

Education 6 40.76 232.80 0.861 56.30 483.79 0.907 85.50 560.45 0.879 1331.37 1215.10 0.273 

Mother’s age at birth -0.90 1.97 0.648 -3.22 4.18 0.440 -5.92 4.83 0.220 -14.22 7.52 0.059 

Pregnancy Number 22.94 6.29 <0.001 -1.97 13.49 0.884 -6.35 15.55 0.683 28.60 29.85 0.338 

Care Starts month -10.69 6.06 0.078 -13.21 13.48 0.327 -6.79 15.00 0.651 -47.36 24.63 0.055 

Mother's Weight 6.68 0.80 <0.001 18.24 1.68 <0.001 19.70 1.95 <0.001 22.59 3.03 <0.001 

Not using Multivitamin# 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 

Using 1-60  Multivitamins tablet 22.77 19.88 0.252 67.95 42.77 0.112 32.95 49.27 0.504 48.41 90.73 0.594 

Using 61 – 120  Multivitamins tablet -6.20 23.65 0.793 16.10 50.47 0.750 -98.54 58.10 0.090 21.49 100.74 0.831 

Using >120  Multivitamins tablet -49.83 32.70 0.127 37.86 69.13 0.584 -102.72 79.70 0.197 96.82 130.40 0.458 

Not using Ferrous # 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 

Using 1-60  Ferrous tablet 47.98 35.95 0.182 -27.45 76.47 0.720 -127.93 89.35 0.152 -123.57 145.50 0.396 

Using 61–120  Ferrous tablet 37.60 34.57 0.277 22.52 73.59 0.760 -6.62 85.92 0.939 15.88 142.12 0.911 

Using >120  Ferrous tablet 92.62 35.49 0.009 -12.05 75.58 0.873 10.20 88.08 0.908 5.76 147.02 0.969 

# : Reference Category                                                                                     B: Regression Coefficient                                                                        SE: Standard Error 
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Results at birth 
In this time window, pregnancy number, mothers 
weight and iron supplementation level showed 
significant relationship with weight (P<0.05). Ana-
lyzing results in this time window showed that one 
unit increase in pregnancy number and one kilo-
gram increase in mothers weight increased weight 
of children by 22.9g and 6.7g, respectively. Fur-
thermore, using more than 120 iron tablets by 
mothers increased the weight of children by 92.6g 
compare to those children whose mothers did not 
used this supplement. Although, the relationship 
between mothers age at birth and care start month 
with children’s weight failed to reach a significant 
level, for each unit increase in mother’s age at 
birth there was an average drop of 14.2g in child-
ren’s weight and with each month of delay in 
starting the care, there was an average of 47.4g 
decline in weight. 
 

Results for 6 months 
At age of 6 months, significant relationships were 
observed between children’s weight with mother's 
education level and mothers weight (P<0.05). An-
alyzing results in this time window showed that 
one-kilogram increase in mothers' weight caused 
an 18.2g increase in weight of children. Further-
more, children’s weight in-group of mothers with 
education levels of 2, 3 and 4 was 199.3g, 175.4g 

and 223.2g heavier than those with mothers with 
education level of 1. 
 

Results for 12 months 
At age of 12 months, significant relationships be-
tween children’s weight were observed only with 
mothers weight (P<0.05). Analyzing results 
showed that one kilogram increase in mothers' 
weight caused an average 19.7 g increase in child-
ren weight.  Based on results, mothers with educa-
tion levels of 2 had heavier children than those 
with education level of 1 (an average of 90.2g). 
Unexpectedly, using 61 – 120 multivitamins tab-
lets during pregnancy caused a 98.5g reduction in 
children's weight compare to those who did not 
used multivitamin. 
 

Results for 18 months 
At this age, significant relationships was observed 
between children’s weight with mothers education 
level and weight (P<0.05). The results showed 
that one-kilogram increase in mothers' weight 
caused an average increase of 22.6g in weight of 
children at this age.  
 

Evaluation of the relationships with children’s 
height 
The results of relationships of the variables with 
height are shown in the Table 3.  

 

Table 3: Results of multilevel regression analysis for variables related to the height of children 
 

 At Birth 6  Months 12 Months 18 Months 
Variables B SE P B SE P B SE P B SE P 

Education 1# 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 
Education 2 0.01 0.12 0.917 0.55 0.19 0.004 0.32 0.19 0.089 0.51 0.36 0.160 
Education 3 -0.03 0.13 0.812 0.10 0.19 0.606 0.18 0.19 0.333 0.70 0.39 0.071 
Education 4 -0.11 0.20 0.588 0.42 0.30 0.170 0.13 0.30 0.654 1.31 0.53 0.014 
Education 5 -0.45 0.54 0.410 -0.44 0.79 0.574 0.46 0.79 0.565 -1.12 1.54 0.469 
Education 6 -0.88 1.41 0.535 3.88 2.15 0.072 4.34 2.11 0.040 ---- ---- ---- 
Mother’s age at birth 0.00 0.01 0.733 -0.04 0.02 0.015 -0.02 0.02 0.174 0.07 0.11 0.519 
Pregnancy Number 0.09 0.03 0.010 0.08 0.05 0.147 0.07 0.05 0.200 -0.17 0.09 0.057 
Care Starts month -0.07 0.03 0.022 0.05 0.05 0.379 0.03 0.05 0.588 0.05 0.01 <0.001 
Mother's Weight 0.03 0.00 <0.001 0.04 0.01 <0.001 0.04 0.01 <0.001 ---- ---- ---- 
Not using Multivitamin# 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 
Using 1-60  Multivitamins tablet -0.04 0.11 0.699 0.35 0.17 0.044 0.35 0.17 0.038 1.10 0.35 0.001 
Using 61 – 120  Multivitamins tablet -0.08 0.13 0.516 0.74 0.20 <0.001 0.38 0.20 0.060 0.61 0.38 0.111 
Using >120  Multivitamins tablet -0.08 0.17 0.649 0.78 0.28 0.005 1.01 0.28 <0.001 0.88 0.49 0.071 
Not using Ferrous # 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 0.00 ---- ---- 
Using 1-60  Ferrous tablet 0.20 0.20 0.297 -0.41 0.30 0.175 -0.49 0.30 0.103 -1.67 0.53 0.002 
Using 61 – 120  Ferrous tablet 0.24 0.19 0.194 -0.29 0.29 0.308 -0.51 0.29 0.076 -1.42 0.52 0.006 
Using >120  Ferrous tablet 0.49 0.19 0.010 -0.03 0.30 0.908 -0.28 0.29 0.338 -1.27 0.54 0.019 
# : Reference Category                                                          B: Regression Coefficient                                             SE: Standard Error 
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Results at birth 
There was a significant relationship between gra-
vid number, mothers' weight, care starts month 
and iron supplementation level with newborn 
height (P<0.05). Results of data analysis showed 
that one unit increase in gravid number, mothers’ 
weight and iron supplementation level caused an 
average 0.09, 0.03 and 0.49cm increase in new-
borns height. On the other hand, one unit in-
crease in care starts month decreased height of 
children by an average of 0.07cm. 
 
Results for 6 months 
At six months of age, there was a significant rela-
tionship between children height with mothers 
education level, age and weight and multivitamins 
supplementation level (P<0.05). The results at this 
time window showed that one-kilogram increase 
in mothers' weight during pregnancy caused an 
average of 0.04 cm increase in children height. A 
greater increase was seen in height of children 
whose mothers had taken more than 120 multi-
vitamins tablets (0.78cm) but the greatest increase 
was seen in children of mothers with education 
level of 6, which was equal to 3.88 cm.  
 
Results for 12 months 
At the age of 12 month, a significant relationship 
was between children's height and mothers weight 
and multivitamins supplementation level (P<0.05). 
Furthermore, analysis showed that for each kilo-
gram increase in mothers’ weight, an increase of 
0.04 cm was observed in children height. The 
highest increase in children's height was observed 
in group of mothers who took more than 120 
multivitamins tablets during pregnancy.  
 
Results for 18 months 
At the age of 18 month, there was a significant 
relationship between children's height and moth-
ers education level, multivitamins and iron supple-
mentation and gravid number (P<0.05). Interes-
tingly, the relationship between children's height 
and iron supplementation level during pregnancy 
was a significant but an inverse one.  
 

Discussion 
 
Many studies and randomized clinical trials are 
focusing on iron and micronutrient supplementa-
tion during pregnancy and its effects on preg-
nancy outcomes, infant development (1,23-27) 
and relationship between iron deficiency anemia 
and neonates low weight are shown in many stu-
dies (28,29). Despite this, evidence for reduced 
risk of low birth weight and preterm birth with 
iron supplementation is weak (30) and there is no 
study on effects of folic acid on birth weight or 
gestational age (31), but a study on 15378 women 
showed that supplementation with multivitamins 
significantly reduced number of low birth weight 
newborns and mothers anemia (23). 
In present study, iron supplementation during 
pregnancy caused a raise in weight and height of 
children at birth and mothers who took more than 
120 iron sulfate tablets had newborns heavier and 
taller than those who did not take any iron supple-
ments. Multivitamins supplementation was not 
effective in weight or height of newborns. At age 
of 6 months, children's height was significantly 
related with multivitamins supplementation. Inter-
estingly similar relationship was also seen at 12 
months and 18 months of age but the relationship 
at age of 18 months was weaker. The height of 
children at age of 6 to 18 months had no relation-
ship with iron intake of mother during pregnancy 
but it was related to some or all elements of mul-
tivitamins tablets. Finding of current study shows 
that level of iron supplementation by mother has a 
significant relationship with weight at birth but 
not at other ages. Multivitamins supplementation 
showed no effects on weight at any of measuring 
points. This result was not in agreement with 
Vaidya et al. clinical trial, in which children born 
to mothers under supplementation (vitamins and 
minerals) were 204 g heavier than those who only 

received iron and folic acid (32). 
Results of this study showed a significant relation-
ship between children’s weight and height at birth 
with iron supplementation and children’s height at 
6, 12 and 18 month with multivitamins supple-
mentation. Vaidya et al. study, showed no rela-
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tionship between height at age of 2.5 years with 
iron and folic acid usage or micronutrients usage 
(32). Vaidya study was an interventional random-
ized clinical trial with 2 groups but our study was a 
retrospective study and because of supplementa-
tions provided for decades for teenage girls or 
during previous pregnancies, the present subjects 
might have had higher storage level of iron. The 
Hemoglobin level was available in records of 1861 
subjects, its mean was 12.90±1.10g/dL, and body 
mass index of all subjects was 25.09±4.75 kg/m2. 
In recent years, there have been many studies in 
the world and especially in developing countries 
aiming chronic diseases and their origin and prog-
nosis. One previous study showed that supple-
mentations with folic acid or iron plus folic acid 
reduced renal disorders and to some extent meta-
bolic syndrome in children age 6-8 years (27). In 
another study, it was shown that there was no re-
lationship between intelligent quiescent at age of 4 
years and iron supplementation, while the same 
study failed to show a relationship between moth-
ers’ health and supplementation during pregnancy 
(25). In another clinical trial, researchers showed 
that iron status in children aged 6 months and 4 
years, did not correlate with supplementation of 
their nutritionally competent pregnant mothers 
(26). In general, limited studies showed iron sup-
plementation has weak effects on various aspects 
of life or health during childhood. These results 
were in agreement with current study.  
In another study, it was shown that multivitamins 
supplementation caused an increase in birth 
weight and head circumstance (8) while another 
study showed multi micronutrient supplements in 
mothers with low BMI was more effective (24). In 
our study, there was a significant relationship be-
tween height grow rate at 6, 12 and 18 month with 
multivitamins supplementation, but mechanism 
behind this relation is unclear or it is unclear 
which part of multivitamins was responsible for 
this effect. It is also unclear what kind of effect 
co-prescription of iron and multivitamins could 
have. To answer these questions, there is a need 
for a more extended and accurate studies.  
 

Suggestion 
 
Designing and performing long- term studies on 
effects of iron or multivitamins supplementation 
in Iran is necessary. Designing of such studies is 
requiring noticing all relevant factors in iron or 
multivitamins supplementation side and growth 
monitoring side.  This is possible because of high 
potential of Iranian health system especially in 
health houses of rural area. 
  

Limitation of the study 
 

The limitation of the study was the exclusion of 
deceased children younger than 18 months of age. 
It was possible that among other reasons lack of 
supplementation have acted as an important fac-
tor in child death. Furthermore, we did not have 
sufficient information about (preterm births, in-
trauterine growth retardation, smaller head cir-
cumference, shorter gestational length, and birth 
defects) in health houses; therefore, we focused 
on weight and height of infants.  
 

Conclusion 

 
Significant effects of supplementation with differ-
ent amount of multivitamins on growth rate are 
seen here as well as other studies. It is important 
to emphasis on continues supplementation in the 
health system and on further studies for recog-
nizing other aspects of current health systems. 
 

Ethical considerations 
 

Ethical issues (Including plagiarism, Informed 
Consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 
redundancy, etc) have been completely observed 
by the authors.  
  

Acknowledgement 
 

This study was supported by Health Services 
Management Research Center of Tabriz Univer-



Jabbari et al.: Antenatal Micronutrient Supplementation … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                                              633 

sity of Medical Sciences (Tabriz - Iran). The au-
thors declare that there is no conflict of interest.  
 

References 
 

1. Beristain-Manterola R, Pasquetti-Ceccatelli A, 
Meléndez-Mier G, Sánchez-Escobar OA and 
Cuevas-Covarrubias SA (2010). Evaluation of 
iron status in healthy six-month-old infants in 
Mexican population: Evidence of a high 
prevalence of iron deficiency. e-SPEN, Eur e-J 
Clin Nutr & Metab, 5: e37-e39. 

2. Kalaivani K (2009). Prevalence & consequences 
of anaemia in pregnancy. Indian J Med Res, 130: 
627-633. 

3. Keen CL, Uriu‐Adams JY, Skalny A, Grabeklis A, 
Grabeklis S, Green K, Yevtushok L, 
Wertelecki WW and Chambers CD (2010). 
The plausibility of maternal nutritional status 
being a contributing factor to the risk for fetal 
alcohol spectrum disorders: the potential 
influence of zinc status as an example. Biofactors, 
36: 125-135. 

4. Shah PS and Ohlsson A (2009). Effects of 
prenatal multimicronutrient supplementation 
on pregnancy outcomes: a meta-analysis. Can 
Med Assoc J, 180: E99-E108. 

5. Bhutta ZA, Ahmed T, Black RE, Cousens S, 
Dewey K, Giugliani E, Haider BA, Kirkwood 
B, Morris SS and Sachdev H (2008). Maternal 
and Child Undernutrition 3: What works? 
Interventions for maternal and child 
undernutrition and survival. Child Care Hlth 
Dev, 34: 404-404. 

6. OMS. (1995). Maternal anthropometry and pregnancy 
outcomes: a WHO collaborative study. World 
Health Organization. 

7. McClure EM, Saleem S, Pasha O and 
Goldenberg RL (2009). Stillbirth in developing 
countries: a review of causes, risk factors and 
prevention strategies. J Matern Fetal Neonatal 
Med, 22: 183-190. 

8. Friis H, Gomo E, Nyazema N, Ndhlovu P, 
Krarup H, Kæstel P and Michaelsen KF 
(2004). Effect of multimicronutrient 
supplementation on gestational length and 
birth size: a randomized, placebo-controlled, 
double-blind effectiveness trial in Zimbabwe. 
Am J Clin Nutr, 80: 178-184. 

9. Molloy AM, Kirke PN, Brody LC, Scott JM and 
Mills JL (2008). Effects of folate and vitamin 
B12 deficiencies during pregnancy on fetal, 
infant, and child development. Food Nutr Bull, 
29: 101-111. 

10. Emamghorashi F and Heidari T (2004). Iron 
status of babies born to iron-deficient anaemic 
mothers in an Iranian hospital. EMHJ, 10: 808. 

11. WHO. Department of Nutrition for Health and 
Development (NHD); World Health 
Organization, Geneva, Vol. 2010. 

12. UNICEF. University and Organization. (2001). 
WHO. 

13. Bondarianzadeh D, Siassi F, Omidvar N, 
Golestan B and Keighobadi K (1998). Low 
compliance with the iron supplementation 
program among pregnant women in the rural 
areas of Kerman District, IR Iran. Nutr Res, 18: 
945-952. 

14. McLean E, Cogswell M, Egli I, Wojdyla D and de 
Benoist B (2009). Worldwide prevalence of 
anaemia, WHO vitamin and mineral nutrition 
information system, 1993-2005. Public Health 
Nutrition, 12: 444. 

15. Organization WH (2008). The world health report 
2008: primary health care: now more than ever. 
World Health Organization. 

16. Karimi M, Kadivar R and Yarmohammadi H 
(2002). Assessment of the prevalence of iron 
deficiency anemia, by serum ferritin, in 
pregnant women of Southern Iran. Med Sci 
Monit, 8: CR488. 

17. Roudbari M, Yaghmaei M and Soheili M (2007). 
Prevalence and risk factors of low-birth-weight 
infants in Zahedan, Islamic Republic of Iran. 
EMHJ, 13: 838-845. 

18. Froozani M, Vahdani F, Montazami K and 
Maiekafzali H (1978). Maternal and newborn 
iron status in a public and a private maternity 
hospital at delivery in Tehran. J Trop Pediatr, 24: 
182-186. 

19. Asadi-Lari M, Sayyari A, Akbari M and Gray D 
(2004). Public health improvement in Iran—
lessons from the last 20 years. Public Health, 
118: 395-402. 

20. Gressani D, Saba J, Fetini H, Rutkowski M, 
Maeda A and Langenbrunner J (2007). Islamic 
Republic of Iran health sector review, volume 
I: main report. The World Bank Group. 
Human Development Sector, Middle East and North 
Africa. 



Iranian J Publ Health, Vol. 42, No.6, Jun 2013, pp. 626-634 

 

634                                                                                                       Available at:    http://ijph.tums.ac.ir
   

21. Ramakrishnan U (2010). A Review of the 
Benefits of Nutrient Supplements during 
Pregnancy: From Iron-Folic-Acid to Long-
Chain Polyunsaturated Fatty Acids to 
Probiotics. Annales Nestlé (English ed.), 68: 29-40. 

22. Brown H and Prescott R (2006). Applied Mixed 
Models in Medicine. 2nd ed. John Willey and 
Sons, New York. 

23. Haider BA and Bhutta ZA (2012). Multiple-
micronutrient supplementation for women 
during pregnancy. Cochrane Database Syst. Rev, 4. 

24. Tofail F, Persson LÅ, El Arifeen S, Hamadani JD, 
Mehrin F, Ridout D, Ekström E-C, Huda SN 
and Grantham-McGregor SM (2008). Effects 
of prenatal food and micronutrient 
supplementation on infant development: a 
randomized trial from the Maternal and Infant 
Nutrition Interventions, Matlab (MINIMat) 
study. Am J Clin Nutr, 87: 704-711. 

25. Zhou SJ, Gibson RA, Crowther CA, Baghurst P 
and Makrides M (2006). Effect of iron 
supplementation during pregnancy on the 
intelligence quotient and behavior of children 
at 4 y of age: long-term follow-up of a 
randomized controlled trial. Am J Clin Nutr, 
83: 1112-1117. 

26. Zhou SJ, Gibson RA and Makrides M (2007). 
Routine iron supplementation in pregnancy 
has no effect on iron status of children at six 
months and four years of age. J Pediatr, 151: 
438-440. 

27. Stewart CP, Christian P, Schulze KJ, LeClerq SC, 
West KP and Khatry SK (2009). Antenatal 

micronutrient supplementation reduces 
metabolic syndrome in 6-to 8-year-old children 
in rural Nepal. J Nutr, 139: 1575-1581. 

28. Ma A, Schouten E, Wang Y, Xu R, Zheng M, Li 
Y, Sun Y and Wang Q (2009). Anemia 
prevalence among pregnant women and birth 
weight in five areas in China. Med Princ Pract, 
18: 368-372. 

29. Ronnenberg AG, Wood RJ, Wang X, Xing H, 
Chen C, Chen D, Guang W, Huang A, Wang 
L and Xu X (2004). Preconception 
hemoglobin and ferritin concentrations are 
associated with pregnancy outcome in a 
prospective cohort of Chinese women. J Nutr, 
134: 2586-2591. 

30. Yip R (2000). Significance of an abnormally low 
or high hemoglobin concentration during 
pregnancy: special consideration of iron 
nutrition. Am J Clin Nutr, 72: 272s-279s. 

31. Charles DH, Ness AR, Campbell D, Smith GD, 
Whitley E and Hall MH (2005). Folic acid 
supplements in pregnancy and birth outcome: 

re‐analysis of a large randomised controlled 
trial and update of Cochrane review. Paediatr 
Perinat Epidemiol, 19: 112-124. 

32. Vaidya A, Saville N, Shrestha BP, de L Costello 
AM, Manandhar DS and Osrin D (2008). 
Effects of antenatal multiple micronutrient 
supplementation on children's weight and size 
at 2 years of age in Nepal: follow-up of a 
double-blind randomised controlled trial. 
Lancet, 371: 492. 

 
 

 

 

 
 
 


