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Abstract

Objectives: Low birth weight (LBW) affects newborns’ survival. It is also a credible sign of intra-uterine growth restriction and
the most common health indicator for assessing neonates’” health conditions. The present study was conducted to determine the
prevalence of LBW in Iran.

Materials and Methods: In this meta-analysis, we reviewed studies conducted in Iran through literature search in electronic
databases including SID, Magiran, Irandoc, Iranmedex, PubMed [including Medline], Scopus, Web of Science, and Google Scholar.
‘Low birth weight’ and its synonyms were searched as keywords in English and Farsi languages to retrieve articles published from
2000 to 2016. Lastly, 20 articles were included in this study after appraisal using the tool of Hoy et al. The findings of the included
studies were combined using a random model. The heterogeneity of reported prevalence among articles was also evaluated by Q test
and I index. The data were analyzed by the STATA software.

Results: Total number of the samples was 43801 individuals. The prevalence of LBW was between 2.6%-18.9% in some Iranian
studies. According to the random effects model, total prevalence of LBW in Iran was estimated 9% (95% CI, 7%-10%). Differences
in prevalence of LBW in terms of year (b=-2 * 10-3, P=0.154) and sample size (b=-4.02 * 10-6, P=0.317) were not statistically
significant.

Conclusions: Despite differences in the designs of the included studies, LBW had a high prevalence in Iran. Therefore, there is a need
to adopt meticulous care policies during pregnancy. Further investigations on the risk factors of LBW are required to be conducted

in different areas of Iran.
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Introduction

Intrauterine development is a vulnerable period of
a humans life. Infant’s weight at birth is one of the
important factors that affect the growth and development
in future (1). Studies have shown that approximately 20
million children are born with LBW each year (2,3). In
majority of the studies, definition is the same for LBW,
that is, birth weight less than 2500 g (5). LBW is the
second leading cause of neonatal death. Infants with LBW
are 20 times more at the risk of death than normal weight
infants (6). LBW leads to an increased economic burden
on the healthcare system and is equal to one-third of
the world’s medical expenses (7). In addition to health-
related issues such as the need for hospital care, infants
with LBW are at the risk of chronic diseases and mental-
physical disabilities compared with normal weight infants
(8,9). Premature birth and intrauterine growth restriction
(IUGR) are the important causes of LBW (2,3,10,11).
Other factors affecting LBW are inadequate care and hard
physical work during pregnancy, deprivation of family
from social support, and malnutrition (12). The etiology of

LBW is complex and several factors such as demographic
factors, mother malnutrition, reproduction and socio-
economic factors influence it (13). Moreover, infections,
multiple pregnancies and pregnancy complications
such as preeclampsia (2,3,10,11), maternal emotional
distress, drug abuse, smoking, inadequate prenatal care
and infertility are associated with LBW (14). One of the
indicators of health in each country is the reduction of
infant mortality. In this respect, one of the goals of Healthy
People 2020 is the reduction of LBW to less than 5% (11).

LBW is associated with maternal health, prenatal care
and socio-economic factors (15). The prevalence of LBW
is different across the globe; for instance, in the USA
during 13 years this prevalence increased about 0.5% (16).
The higher rate of LBW has been reported in Asia and
Africa (16% on average) (17,18). The prevalence of LBW
in Iran was reported as 6.8% in Zanjan, 11.8% in Zahedan,
4.7% in Tehran, 6.3% in Ardabil and 8.8% in Yazd (19-
23). Studies show an increasing trend in the prevalence of
LBW from 1991 to 2010 (24). One of the goals of Healthy
People 2020 is the reduction of the prevalence of LBW
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to 5% (16). Given the significance of LBW in infants’
morbidity, mortality and healthcare costs and a lack of
meta-analysis studies in Iran, the aim of the present study
was to determine the prevalence of LBW in Iran. The
results of this study can be used for designing screening
interventions for the prevention of LBW in community
healthcare settings.

Materials and Methods

In this meta-analysis, Iranian studies published in national
and international journals were reviewed and analyzed
based on the Prisma’s standards for reporting systematic
reviews.

Inclusion and Exclusion Criteria

Inclusion criteria were observational and cohort studies
on the prevalence of LBW. Therefore, review articles, case
studies, abstracts, posters and letters to editor, repeated
articles, case-control and intervention studies were
excluded. Unrelated studies and studies conducted on
specific groups such as mothers with chronic diseases,
working mothers, specific age groups and the studies with
different definition for LBW were also excluded. After
selection of the studies based on the above-mentioned
criteria, related articles were appraised by a checklist
consisting of questions regarding title, year and place
of studies, sampling method, sample size, design, and
prevalence of LBW.

Search Strategy

Magiran, SID, Iranmedex, MEDLIB, Irandoc, PubMed
[including Medline], Google scholar, Web of Science and
Scopus were searched using the strategy of BOOLEAN
and tag in accordance with each database in the titles,
keywords and abstracts of articles. Iran, LBW and its
synonyms on the MeSH (“Birth AND Premature’,
“Premature Births”, “Preterm Birth”, “Birth AND Preterm”,
“Preterm Births”) were searched as keywords for retrieving
articles published in English and Farsi languages from
2000 to 2016 (Table 1).

Selection of Studies

In the first and second steps of the search process, the titles
and abstracts of articles were reviewed and irrelevant ones
were excluded. In the third step, for choosing the most
relevant articles, we selected those, for them full-texts were

Table 1. Strategy Used for Search in the PubMed [Including Medline]

available. Two independent investigators (NSH and AFK)
performed the analysis process described above. In case
of any disagreement, the investigators held discussions to
reach consensus.

Risk for Assessment Bias

Two independent investigators (NSH and AFK) performed
a quality assessment of the eligible articles using the tool of
Hoy et al (25) and resolved disagreements by consensus.

Data Extraction

Two independent investigators (RP and MD) selected
relevant articles and extracted data regarding the study
design, sampling method, research zone, aim and scope
and participants (gestational age, sample size, and
inclusion and exclusion criteria). Disagreements between
the investigators were resolved by consensus.

Data Analysis

Binominal distribution was used for calculating variance
of each study. We combined studies based on their sample
size and variance. Due to the heterogeneity of the articles,
the random effects model was used for combining them.
Meta-regression was also used for assessing changes in the
prevalence of LBW according to the publication dates of
studies and sample size. The heterogeneity of the articles
was assessed using the I2 index. The data was analyzed
using the STATA 11 software.

The search process resulted in retrieving 2446 articles
(Figure 1). After removing unrelated and duplicate
articles, 60 articles were selected. The inclusion and
exclusion criteria led to the deletion of 40 articles. Lastly,
20 articles were included for the data analysis.

Results
In this study, 17 studies had used a cross-sectional method
(descriptive, cross-sectional and correlational) (22,26-39)
and design of 3 articles was based on cohort studies (40-
42) (Table 2). The total number of samples were 43801
people. Sharifirad et al (35) recruited the smallest sample
size (n = 225) in Esfahan. On the other hand, Sobhi et al
(37) reported a greater sample size (n = 7763) in Fariman.
The lowest and the highest prevalence of LBW were 2.6%
and 18.9% in Zahedan and Tehran, respectively (32,36).
The prevalence of LBW in 13 articles was shown as 2%-
10%, (28,30-32,35,37-39,43). The prevalence higher than

Batch Search term

#1 Low Birth Weight on the MeSH

#2 Birth, Premature, “Births, Premature”, “Premature Births”, “Preterm Birth”, “Birth, Preterm”, “Births, Preterm”, “Preterm Births”
#3 Combination #1 and #2: “Low Birth Weight” OR “Low-Birth-Weight Infant” OR (Infant AND “Low-Birth-Weight”) OR “Low Birth Weight Infant”

OR “Low-Birth-Weight Infant” OR (“Birth Weight” AND Low)
#4 Iran [tiab] OR Iran [PL] OR Iran [ad]
#5 Combination #3 and #5

(“Low Birth Weight” OR “Low-Birth-Weight Infant” OR (Infant AND “Low-Birth-Weight”) OR “Low Birth Weight Infant” OR “Low-Birth-Weight
Infant” OR (“Birth Weight” AND Low)) AND (iran[tiab] OR iran[PL] OR iran[ad])

#6 Combination #5 AND 2000:2016[dp]
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2506)

Articles identified through the search process on the Iranmedex (363), Magiran (512), SID (295),
Irandoc (94), PubMed (292), Google scholar (51), Scopus (584), Web of Science (315) (n=

A

v

Articles that were not related to the
study subject based on their titles and
abstracts (n = 2446)

Selected articles based on titles and abstracts (n = 60)

Not relevant articles considering the

A

v

inclusion and exclusion criteria (n = 40)

Included studies for meta-analysis (n = 20)

Figure 1. Different Phases of Search and Number of Retrieved Articles for Data Analysis.

10% was reported in 6 articles (22,29,34,36,41,44). The
majority of articles (3 articles) were conducted in Tehran
and showed the prevalence of 3.5%-18.9% (33,34, 36).
Based on the random effects model, the pooled prevalence
of this outcome was 9% in Iran (95% CI, 7%-10%).

According to Q test, the results showed a high
heterogeneity between the reported prevalence (I* =
94%, P<0.001). Thus, the random effects model was
used for the meta-analysis (Figure 2). Figure 2 shows the
prevalence of LBW by year.

Based on the meta-regression figures, the prevalence of
LBW decreased by an increase in year and sample size.
The difference was not statistically significant (P >0.05)
(Figures 3 and 4; Table 3).

Table 2. Characteristics of Included Articles

Discussion

Slow growth and lack of support can increase health
risks throughout life and reduce the power of functional
perceptions during adulthood (45,46). A healthy lifestyle
is considered a functional priority for each child (47).
The most important factor which can influence infants’
survival is LBW. It is also an important health indicator in
each country (48). According to this study, the prevalence
of LBW varied from 2.6% to 18.9% in different cities of
Iran. The lowest prevalence and the highest prevalence
were reported in the study of Khojasteh et al in Zahedan
(32) and the study of Sharifzadeh et al in Tehran (36),
respectively. The overall prevalence of LBW was about
9% (CI 95%, 7%-10%). In general, LBW occurred in 15%-
20% or in 20 million annual births across the world. A

Author Location Design Sample Size (n) Prevalence (%) Cl
Khojaste et al(32) Zahedan Cross sectional 227 2.6 0.05-4.7
Bahrami et al(26) Ghazvin Cross sectional 3076 6.67 5.8-7.6
Sobhi et al(37) Fariman Cross sectional 7763 6.1 5.6-6.6
Gojani et al(30) Rafsanjan Cross sectional 5925 7 6.4-7.6
Chaman et al(43) Shahrood Cross sectional 1000 7.2 5.6-8.8
Sharifi Rad et al(35) Esfahan Cross sectional 205 7.11 3.8-10.5
Sharif Zadeh et al(36) Tehran Cross sectional 396 18.9 15-22.8
Moghadam Banaem et al(33) Tehran Cross sectional 344 3.5 1.6-5.4
Jafari et al(42) Zanjan Cohort 4510 6.8 6.1-7.5
Delaram et al(28) Hamedan Cross sectional 5102 8.5 7.7-9.3
Hoseini et al (41) Shemiran Cohort 610 11.7 9.1-14.3
Vaghari et al (38) Gorgan Cross sectional 2881 9.8 8.7-10.9
Delvarian Zadeh et al (40) Shahrood Cohort 424 13 9.8-16.2
Rodbari et al (22) Zahedan Cross sectional 1109 11.8 9.9-13.7
Nojomi et al (34) Tehran Cross sectional 403 13.6 10.3-16.9
Faramarzi et al(29) Babol Cross sectional 3275 11.2 10.1-12.3
Hoseini et al (31) Tonekabon Cross sectional 2016 4.2 3.3.5-1
Zahed Pasha et al(39) Babol Cross sectional 2228 9.67.7 6.6-8.8
Karimian et al (44) Ghom Cross sectional 1927 11.8 10.4-13.2
Dabaghi et al(27) Sabzevar Cross sectional 360 8.6 5.7-11.5
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Study %
D Prevalence (95% Cl)weight

Jafari (2010) -

Nojomi (2006) | ——
Zahedpasha (2004) e

Chaman (2013) —
Hosseini (2009) ——
Rodbari (2007) 3 ——
Delaram (2010) -
Faramarzi (2005) |-
Dabaghi (2001) —
Vaghari (2009) -
Karimian (2004) i -
Moghadam banaem (2010) —-
Delvarian zadeh (2007) | ——
Bahrami (2015) =

Gojani (2013) Y

Hoseeni (2005) -

Sharfi rad (2012) — 007 (0.04,010) 377
Sobhi (2014) - 0.06 (0.06,007) 582
Shari zadeh (2012) | ——  019(015,023) 338
Khojastenh (2016) — 003 (0.01,005) 486
Overall (--squared = 94.0%, p = 0.000) 0 0.09 (0.07,0.10)  100.00

0.07 (0.06,0.08) 575
0.14(0.10,0.17) 378
0.08 (0.07,0.09) 556
007 (0.06,0.09) 523
012(0.09,0.14) 445
012 (0.10,0.14)  5.00
0.09 (0.08,0.00) 573
0.11(0.10,012) 558
0.09 (0.06,0.11) 416
010 (0.09,0.11) 557
012(0.10,0.13) 535
0.04(0.02,005) 496
0.13(0.10,0.16)  3.90
0.07 (0.06,0.08) 568
007 (0.06,0.08) 578
0.04 (0.03,0.05) 568

NOTE: Weights are from random effects analysis
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Figure 2. Prevalence of LBW Based on Author’s Name, Year of
Publication, OR and 95% CI.
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Figure 3. Meta-regression Graph for the Prevalence of LBW
Based on the Study Sample Size.
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Figure 4. Meta-regression Graph of the Prevalence of LBW
Based on the Study Year.

and that few databases were searched (52). As mentioned
earlier, premature birth and IUGR or a combination of
them were mentioned as the primary causes for LBW
(2,3,,10,,11). As a result, problems such as hypoglycemia,
respiratory distress syndrome (RDS), instable body
temperature, hyperbilirubinemia, apnea, intraventricular
hemorrhage (IVH), long-term stay in the nursing ward
and the need for care in the NICU threaten infants’ health

Table 3. Meta-regression Coefficient Between the Prevalence of LBW
and the Sample Size and Year of Publication

Meta-regression
Coefficient

Sample size of the study -4.02 * 10 -6

Variable SE P

3.91*10-6 0.317

Year of publication -2*10-3 -2*10-3 0.154

30% decrease in the incidence of LBW until 2025 is an
international aim of healthcare systems. This rate shows
3% of decrease in LBW per year from 2012 to 2025
indicating an actual reduction of 14 to 20 million cases of
LBW (49). According to studies, the prevalence of LBW
was reported differently (50). It was also 5.7% in Spain,
6.6% in Syria, 6.2% in Thailand, and 2.8% in the United
Kingdom (51). The prevalence of this outcome in the
study of Karimiyan et al was 11.8%, but in the results of the
present study, the correct prevalence ranged from 10.4%
to 13.3%. A low maternal age (under 18 years) affected the
incidence of LBW. This prevalence is interpreted as high
compared to other countries and even different regions
of Iran and need attention by healthcare policy-makers
(44). The prevalence of LBW varies in different regions
due to the quality of healthcare, various sample sizes, and
the influential socio-economic and cultural conditions
in different regions of Iran. The results of similar studies
confirm the findings of this study. Unlike many studies
conducted regarding LBW in some provinces including
Tehran, Khorasan Razavi, Semnan, Isfahan, Chaharmahal
and Bakhtiari, West Azarbaijan, Gilan and Yazd, a correct
image of the prevalence of LBW is unavailable in other
provinces. Therefore, there is a need for similar studies
with similar designs to draw a comprehensive image of
LBW.

In this study, the total sample size was 43801 people
with 94% heterogeneity in the prevalence of LBW. The
random effects model was used to analyze the collected
data. In this model, it was assumed that variations in the
observed differences were related to sampling methods.
In the reviewed studies, the weight less than 2500 grams
was considered LBW and maternal chronic diseases led
to the exclusion of studies. The lowest prevalence for
LBW was 2.6% and belonged to the study of Khojasteh
et al in Zahedan (32). However, the study by Roudbari et
al in Zahedan showed the prevalence of LBW as 11.8%
due to variations in sample sizes (22). Additionally, such
differences in the results of other studies were related
to heterogeneity in sample sizes and some other factors
affecting LBW which were not assessed in the present
study. In general, the overall prevalence of this outcome
was reported 9% which showed high prevalence of this
major pregnancy outcome in Iran. Moreover, the study
of Nazari et al reported the prevalence of LBW as 7%
(95%ClI, 6.7%-7.10%). The statistical analysis revealed a
high heterogeneity and stability (Q = 2505.12, P < 0.001
and I>=99.5%). However, inclusion criteria and definition
of the target population for LBW were not determined

236 | International Journal of Women’s Health and Reproduction Sciences, Vol. 6, No. 3, July 2018



Sharifi et al

compared to full-term infants or those with appropriate
gestational age (AGA) (53-55). In addition, LBW infants
may also be exposed to growth failure and the increased
risk of morbidity and mortality at early ages (56). LBW
is responsible for 2.8%-8% of neonatal mortality rates
especially among infants with weight between 1500 and
1999 g (17). Furthermore, the risk of chronic diseases in
the LBW infants will increase in adulthood (56).

The goal of Healthy People 2020 is the decrease of the
incidence of LBW to less than 5% (16) and the prevention
and management of LBW in the society, which requires
a coordination between different sectors of reproductive
healthcare services from family planning to postnatal
care for pregnant women by skilled healthcare staff (57,
58). For example, the relationship between the pregnancy
interval and LBW was shown in many studies as the
interval between two pregnancies was reduced and the
probability of LBW was increased (59-61). Conde-
Agudelo et al conducted a meta-analysis and reported if
the interval between pregnancies would be shorter than 6
months, it could increase the risk of LBW compared with
those births with 18-23 months interval. Those women
who used family planning services were less at the risk of
LBW infants compared to the women without access to
such services (61).

Maternal folic acid blood level is associated with LBW in
such a way that folic acid supplements reduce the incidence
of LBW (62). A balance between the consumption of
protein-energy supplements is one of the most important
interventions that prevent perinatal complications such as
LBW and IUGR (63). Disorders related to blood pressure
increase maternal mortality and enhance the risk of
IUGR about 2.7 times (64). Calcium supplements during
pregnancy reduce the risk of blood pressure disorders
followed by its related complications (65-67). Despite
limitations and gaps in the studies, adequate knowledge
is available to recommend strategies for reducing LBW
especially in developing countries. Preventable factors are
appropriate reproductive healthcare interventions such as
the time-interval between pregnancies, self-care education,
prenatal care, education on the healthy lifestyle with an
emphasis on healthy nutrition and the use of essential
supplements, prevention of diseases, taking necessary and
timely actions and childbirth in appropriate labor centers
and postpartum care. A relatively high prevalence of LBW
in Iran calls for complementary studies with more sample
sizes and evaluation of all influential confounding factors
for an accurate estimate of LBW. Prospective studies from
the beginning of pregnancy until the end of childbirth
are required to collect more accurate information on
LBW. Appropriate interventions are required to achieve
a prevalence of LBW less than 5% based on the aim of
Healthy People 2020.

Conclusions
Data of the present study revealed that LBW is widespread
and prevalent in Iran. It is a maternal and child health

problem, and is seen more often in large cities like
Tehran. However, publication bias cannot be overlooked.
Furthermore, various factors can affect the prevalence
of the problem. Well-designed studies are required to
investigate the predisposing factors to LBW in different
parts of Iran. The results of the present study can also
be used to encourage people to increase prenatal care
and balance lifestyle through the education of healthcare
providers and mothers. It is also required to adopt
meticulous care policies during pregnancy.

Conflict of Interests
Authors declare that they have no conflict of interests.

Ethical Issues

This paper was derived from a research project approved
by Research Council of Shahid Beheshti University of
Medical Sciences under the code of ethics IR.SBMU.
PHNM.1395.524, on October 24, 2016.

Financial Support
Shahid Beheshti University of Medical Sciences supported
the study.

Acknowledgments

The cooperation and technical assistance of research staff
in Shahid Beheshti University of Medical Sciences are
appreciated.

References

1. Muthayya S. Maternal nutrition & low birth weight - what
is really important? Indian ] Med Res. 2009;130(5):600-608.

2. Katz ], Lee AC, Kozuki N, et al. Mortality risk in preterm
and small-for-gestational-age infants in low-income and
middle-income countries: a pooled country analysis.
Lancet. 2013;382(9890):417-425. doi:10.1016/s0140-
6736(13)60993-9

3. Lee AC, Katz J, Blencowe H, et al. National and regional
estimates of term and preterm babies born small for
gestational age in 138 low-income and middle-income
countries in 2010. Lancet Glob Health. 2013;1(1):e26-36.
doi:10.1016/52214-109x(13)70006-8

4. DeviS. New York moves to tackle shortage of primary-care
doctors. Lancet. 2008;371(9615):801-802.

5. Hutchinson EA, De Luca CR, Doyle LW, Roberts G,
Anderson PJ. School-age outcomes of extremely preterm
or extremely low birth weight children. Pediatrics.
2013;131(4):€1053-1061. doi:10.1542/peds.2012-2311

6.  Sethi A, Gandhi D, Varia JJ, Bhageria V, Darshan V. Burden
of Low Birth Weight and Malnutrition among New Born
Babies in Rajasthan, India. Natl ] Med Res. 2016;6(3):265-
267.

7. Adlshoar M, Pakseresht S, Baghaee M, Kazemnezhad A.
Survey predictive factors of neonatal low birth weight in
mothers referring to hospitals in Rasht. Journal of School of
Nursing and Midwifery, Guilan Province. 2006;15(54):33-
38. [Persain].

8. Zeleke BM, Zelalem M, Mohammed N. Incidence and
correlates of low birth weight at a referral hospital in
Northwest Ethiopia. Pan Afr Med J. 2012;12:4.

International Journal of Women’s Health and Reproduction Sciences, Vol. 6, No. 3, July 2018 | 237



Sharifi et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Risnes KR, Vatten L], Baker JL, et al. Birthweight and
mortality in adulthood: a systematic review and meta-
analysis. Int ] Epidemiol. 2011;40(3):647-661. doi:10.1093/
ije/dyq267

Moraes AB, Zanini RR, Riboldi J, Giugliani ER. Risk
factors for low birth weight in Rio Grande do Sul State,
Brazil: classical and multilevel analysis. Cad Saude Publica.
2012;28(12):2293-2305.

Suzuki K, Tanaka T, Kondo N, Minai J, Sato M, Yamagata Z.
Is maternal smoking during early pregnancy a risk factor for
all low birth weight infants? ] Epidemiol. 2008;18(3):89-96.
Nazari F, Vaisi Z, Sayehmiri K, Vaisani Y, Esteki T.
Prevalence and trends of low birth weight in Iran: A
systematic review and. Journal of Shahid Beheshti School
of Nursing & Midwifery. 2013;22(79):45-52. doi:10.22037/
anm.v22i79.4267

Dandekar RH, Shafee M, Sinha SP. Prevalence and risk
factors affecting low birth weight in a district hospital at
Perambalur, Tamilnadu. Global Journal of Medicine and
Public Health. 2014;3(2):18-26.

Heaman M, Kingston D, Chalmers B, Sauve R, Lee L, Young
D. Risk factors for preterm birth and small-for-gestational-
age births among Canadian women. Paediatr Perinat
Epidemiol. 2013;27(1):54-61. doi:10.1111/ppe.12016
Kramer MS, Barros FC, Demissie K, Liu S, Kiely J, Joseph
KS. Does reducing infant mortality depend on preventing
low birthweight? An analysis of temporal trends in the
Americas. Paediatr Perinat Epidemiol. 2005;19(6):445-451.
doi:10.1111/.1365-3016.2005.00681.x

Darling RD, Atav AS. Risk factors for low birth weight in New
York state counties. Policy Polit Nurs Pract. 2012;13(1):17-
26.doi:10.1177/1527154412442391

Black RE, Allen LH, Bhutta ZA, et al. Maternal and
child undernutrition: global and regional exposures and
health consequences. Lancet. 2008;371(9608):243-260.
doi:10.1016/50140-6736(07)61690-0

Christian P, Lee SE, Donahue Angel M, et al. Risk of
childhood undernutrition related to small-for-gestational
age and preterm birth in low- and middle-income countries.
Int J Epidemiol. 2013;42(5):1340-1355. doi:10.1093/ije/
dyt109

Fallah R, Akhavan Karbasi S, Golestan M, Fromandi M.
Sunflower oil versus no oil moderate pressure massage leads
to greater increases in weight in preterm neonates who
are low birth weight. Early Hum Dev. 2013;89(9):769-772.
doi:10.1016/j.earlhumdev.2013.06.002

Jafari F, Eftekhar H, Pourreza A, Mousavi J. Socio-economic
and medical determinants of low birth weight in Iran: 20
years after establishment of a primary healthcare network.
Public  Health. 2010;124(3):153-158.  do0i:10.1016/j.
puhe.2010.02.003

Mirzarahimi M, Hazrati S, Ahmadi P, Alijahan R. Prevalence
and risk factors for low birth weight in Ardabil, Iran. Iranian
Journal of Neonatology. 2013;4(1):18-23. doi:10.22038/
ijn.2013.690

Roudbari M, Yaghmaei M, Soheili M. Prevalence and risk
factors of low-birth-weight infants in Zahedan, Islamic
Republic of Iran. East Mediterr Health J. 2007;13(4):838-
845.

Safari M, Samiee A, Salehi F, Ahmadi SN, Ahmadi SS. The
prevalence and related factors of low birth weight. Int J
Epidemiol Res. 2016;3(3):214-221.

Zarrati M, Shidfar F, Moradof M, et al. Relationship between

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Breast Feeding and Obesity in Children with Low Birth
Weight. Iran Red Crescent Med J. 2013;15(8):676-682.
doi:10.5812/ircm;j.11120

Hoy D, Brooks P, Woolf A, et al. Assessing risk of bias
in prevalence studies: modification of an existing tool
and evidence of interrater agreement. J Clin Epidemiol.
2012;65(9):934-939. doi:10.1016/j.jclinepi.2011.11.014
Bahrami N, Soleimani MA, Chan YH, Masoudi R, Rabiei
L. Study of Some Determinants of Birth weight in Qazvin. ]
Clin Nurs Midwifery. 2014;3(4):56-64.

Dabbaghi E, Sadeghi H, Jahaanfar S, Haghani H. Relationship
between maternal psychosocial status and pregnancy
outcomes. Iran Journal of Nursing. 2001;14(28):7-13.
Delaram M. The incidence and related factors of low birth
weight. Iran Journal of Nursing. 2010;23(64):29-36.
Faramarzi M, Esmaelzadeh S, Mosavi S. Prevalence,
maternal complications and birth outcome of physical,
sexual and emotional domestic violence during pregnancy.
Acta Med Iran. 2005;43(2):115-122.

Rezaeian M, Goujani R, Sheikh Fathollahi M, Vaziri Nejad
R, Manshori A, Razi S. A Comparative Study on Prevalence
of Preterm Birth and Low Birth Weight in Iranians and
Afghans Races in Rafsanjan Nik-Nafs Hospital in 2011-
2012. J Rafsanjan Univ Med Sci. 2014;13(1):67-82.

Hosseini SZ, Bahadori MH, Fallah-Bagher-Shaidaei H.
Incidence of low birth weight and associated risk factors
during March 2002-2003 in Tonekabon, Iran. ] Mazandaran
Univ Med Sci. 2005;15(49):110-113.

Khojasteh F Arbabisarjou A, Boryri T, Safarzadeh A,
Pourkahkhaei M. The Relationship between Maternal
Employment Status and Pregnancy Outcomes. Glob ]
Health Sci. 2016;8(9):53533. doi:10.5539/gjhs.v8n9p37
Moghadam-Banaem L, Seddighi Looye E, Kazemnejad
A, Afshar A. Maternal and umbilical cord blood serum
levels of zinc, copper, magnesium, iron and calcium and
their relationships with low birth weight. Pathobiol Res.
2010;13(2):43-50.

Nojomi M, Akrami Z. Prevalence of physical violence
against pregnant women and effects on maternal and birth
outcomes. Acta Med Iran. 2006;44(2):95-100.

Sharifirad G, Rajati E, Matlabi M, et al. A survey of maternal
weight gain during pregnancy based on recommended
standards and its correlation with infant birth weight in
isfahan, iran. Health System Research. 2012;8(3):493-503.
Sharifzadeh F, Kashanian M, Jouhari S. Study of the
Relationship between Body Mass Index and Birth Weight,
Spontaneous Preterm Labor and Maternal Anemia in Shahid
Akbarabadi Hospital, Tehran, 2008. The Iranian Journal of
Obstetrics, Gynecology and Infertility. 2012;15(14):1-6.
Sobhi A, Kazemi M, Rezaie Danesh A. The prevalence of
Low Birth Weight in newborns and its correlation with major
causes of neonatal mortality, during 2008-2011 in Fariman
city, Iran. Journal of Research of Committe of Student of
Sabzevar University of Mesical Science. 2013;18(3-4):7-13.
[Persain]

Veghari G. Iron supplementation during pregnancy and
birth weight in Iran: a retrospective study. Pak J Biol Sci.
2009;12(5):427-432.

Zahed Pasha Y, Esmaeili Dooki M, Haji Ahmadi M, et al.
Effect of Risk Factors on Low Birth Weight Neonates. ]
Babol Univ Med Sci. 2004;6(2):18-24. [Persain]
Delvarianzadeh M, Bolbol-Haghighi N, Ebrahimi H. The
relationship between nutritional status of mothers in their

238 | International Journal of Women’s Health and Reproduction Sciences, Vol. 6, No. 3, July 2018



Sharifi et al

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

third trimester and delivery of low birth weight infants.
Arak Med Univ J. 2007;10(1):54-63. [Persain].

Hosseini M, Ghavami B, Salimzadeh H, Eftekhar Ardabili H.
Low birth weight and its relation to unwanted pregnancies A
cohort study. Journal of School of Public Health and Institute
of Public Health Research. 2009;7(1):11-18. [Persain].

Jafari F  Eftekhar H, Fotouhi A, Mohammad K,
Hantoushzadeh S. Comparison of maternal and neonatal
outcomes of group versus individual prenatal care: a new
experience in Iran. Health Care Women Int. 2010;31(7):571-
584. d0i:10.1080/07399331003646323

Chaman R, Amiri M, Raei M, Ajami ME, Sadeghian A,
Khosravi A. Low birth weight and its related risk factors in
northeast iran. Iran J Pediatr. 2013;23(6):701-704.

Karimian S, Mollamohammadi M, Jandaghi GR. Prevalence
of low birth weight infants and its related factors in Qom
delivery units, 2000. KAUMS Journal (FEYZ). 2003;7(3):76-
80. [Persian].

Guyer B, Ma S, Grason H, et al. Early childhood health
promotion and its life course health consequences. Acad
Pediatr. 2009;9(3):142-149.e141-171. doi:10.1016/j.
acap.2008.12.007

Ma S, Frick KD, Crawford A, Guyer B. Early childhood
health promotion and its life course health consequences.
In: Reynolds AJ, Rolnick AJ, Temple JA, eds. Health
and Education in Early Childhood. Cambridge:
Cambridge University Press; 2015:113-144. doi:10.1017/
CB0O9781139814805.010

Shaw D. Social determinants of health. Clin Med.
2008;8(2):225-226.

Mahmoodi Z, Karimlou M, Sajjadi H, Dejman M,
Vameghi M. Low Birth Weight and its Associated Factors
in Iran: According to World Health Organization Model.
Rehabilitation. 2012;13(2):75-87.

World Health Organization. Comprehensive
Implementation Plan on Maternal. Geneva: WHO;2012.
Zarbakhsh Bhari MR, Hoseinian S, Afrooz G, Hooman
H. The Comparison Of Many Biological Characteristics,
Economical Conditions, General Health (Mental), Of
Mothers With Low And Normal Birth Weight At Guilan
Province. Journal of Payavard Salamat. 2012;5(5):67-78.
[Persian].

Eghbalian F. Low birth weight causes survey in neonates.
Iran J Pediatr. 2007;17(Suppl 1):27-33.

Khashan AS, McNamee R, Abel KM, et al. Reduced
infant birthweight consequent upon maternal exposure to
severe life events. Psychosom Med. 2008;70(6):688-694.
doi:10.1097/PSY.0b013e318177940d

MclIntire DD, Leveno KJ. Neonatal mortality and morbidity
rates in late preterm births compared with births at term.
Obstet  Gynecol. 2008;111(1):35-41.  doi:10.1097/01.
20g.0000297311.33046.73

Ortigosa Rocha C, Bittar RE, Zugaib M. Neonatal outcomes
of late-preterm birth associated or not with intrauterine
growth restriction. Obstet Gynecol Int. 2010;2010:231842.
doi:10.1155/2010/231842

Shapiro-Mendoza CK, Tomashek KM, Kotelchuck M,

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Barfield W, Weiss J, Evans S. Risk factors for neonatal
morbidity and mortality among “healthy;” late preterm
newborns. Semin Perinatol. 2006;30(2):54-60. doi:10.1053/].
semperi.2006.02.002

Imdad A, Bhutta ZA. Nutritional management of the low
birth weight/preterm infant in community settings: a
perspective from the developing world. ] Pediatr. 2013;162(3
Suppl):S107-114. doi:10.1016/j.jpeds.2012.11.060

Lawn JE, Kerber K, Enweronu-Laryea C, Massee Bateman
O. Newborn survival in low resource settings--are we
delivering? BJOG. 2009;116 Suppl 1:49-59. doi:10.1111/
j.1471-0528.2009.02328.x

Qadir M, Bhutta ZA. Low birth weight in developing
countries. In: Small for Gestational Age. Karger Publishers;
2008:148-162.

Rutstein SO. Effects of preceding birth intervals on neonatal,
infant and under-five years mortality and nutritional status
in developing countries: evidence from the demographic
and health surveys. Int ] Gynaecol Obstet. 2005;89 Suppl
1:57-24. d0i:10.1016/j.ijg0.2004.11.012

Dewey KG, Cohen RJ. Does birth spacing affect maternal
or child nutritional status? A systematic literature review.
Matern Child Nutr. 2007;3(3):151-173. doi:10.1111/j.1740-
8709.2007.00092.x

Conde-Agudelo A, Rosas-Bermudez A, Kafury-Goeta AC.
Birth spacing and risk of adverse perinatal outcomes: a meta-
analysis. JAMA. 2006;295(15):1809-1823. doi:10.1001/
jama.295.15.1809

Takimoto H, Mito N, Umegaki K, et al. Relationship between
dietary folate intakes, maternal plasma total homocysteine
and B-vitamins during pregnancy and fetal growth in Japan.
Eur ] Nutr. 2007;46(5):300-306. d0i:10.1007/s00394-007-
0667-6

Imdad A, Bhutta ZA. Effect of balanced protein energy
supplementation during pregnancy on birth outcomes.
BMC Public Health. 2011;11 Suppl 3:S17. doi:10.1186/1471-
2458-11-s3-s17

Srinivas SK, Edlow AG, Neff PM, Sammel MD, Andrela CM,
Elovitz MA. Rethinking IUGR in preeclampsia: dependent
or independent of maternal hypertension? ] Perinatol.
2009;29(10):680-684. doi:10.1038/jp.2009.83

Imdad A, Jabeen A, Bhutta ZA. Role of calcium
supplementation during pregnancy in reducing risk of
developing gestational hypertensive disorders: a meta-
analysis of studies from developing countries. BMC Public
Health. 2011;11 Suppl 3:S18. doi:10.1186/1471-2458-11-
$3-s18

Hofmeyr GJ, Atallah AN, Duley L. Calcium supplementation
during pregnancy for preventing hypertensive disorders
and related problems. Cochrane Database Syst Rev.
2006(3):Cd001059. doi:10.1002/14651858.CD001059.pub2
Bhutta ZA, Ali S, Cousens S, et al. Alma-Ata: Rebirth and
Revision 6 Interventions to address maternal, newborn,
and child survival: what difference can integrated primary
health care strategies make? Lancet. 2008;372(9642):972-
989. doi:10.1016/s0140-6736(08)61407-5

© 2018 The Author (s); This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction

in any medium, provided the original work is properly cited.

International Journal of Women’s Health and Reproduction Sciences, Vol. 6, No. 3, July 2018

| 239



