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Abstract

Background: Low birth weight (LBW) is a major public health issue associated with increased
neonatal morbidity and mortality. This study aimed to examine the association between
household food insecurity and LBW in Mashhad, Iran.

Study Design: A population-based case-control study.

Methods: This study involved 6294 mothers (3247 cases and 3247 controls) who visited
healthcare centers affiliated with Mashhad University of Medical Sciences for term births between
March 2019 and March 2022. Cases included women who delivered neonates weighing <2500
g, while controls delivered babies>2500 g. Food security was measured using the validated
Household Food Insecurity Access Scale. Logistic regression models examined the associations
between food insecurity and LBW. Geographic information system techniques mapped LBW
distribution in Mashhad.

Results: Household food insecurity was significantly associated with higher odds of LBW (adjusted
odds ratio [AOR]=1.25, 95% confidence interval [Cl]: 1.03, 1.53). Other risk factors included
younger maternal age (AOR=1.03, 95% Cl: 1.01, 1.04), lower maternal education (AOR=0.55,
95% Cl: 0.43, 0.71), cesarean delivery (AOR=1.70, 95% Cl: 1.40, 2.06), and exposure to
secondhand smoke (AOR=1.68, 95% Cl: 1.02, 2.75). Gestational diabetes demonstrated a
protective effect (AOR=0.37, 95% Cl: 0.15, 0.91). Geographic mapping revealed that regions
with higher food insecurity had elevated LBW prevalence.

Conclusion: These findings underscore the importance of addressing food insecurity among
pregnant women to reduce the risk of LBW and improve newborn outcomes.

Please cite this article as follows: Amiri Z, Sadeghi M, Moradi A, Paydar M, Norouzi M, Mosafarkhani E. Association between household food
insecurity and low birth weight: a population-based case-control study. ] Res Health Sci. 2024; 24(4):e00630. doi:10.34172/jrhs.2024.165

Background

reported varying prevalence rates of LBW (11.8% in Qom, "

Low birth weight (LBW), defined as a newborn weighing
less than 2500 g, is a significant factor in neonatal mortality,
accounting for approximately half of all perinatal deaths
and one-third of neonatal deaths.! Infants with LBW are
at a higher risk of dying within the first 40 days of life
compared to those with normal birth weight.** Various
maternal factors contribute to the risk of LBW, including
extreme maternal age under 16 or over 40, multiple
pregnancies, delivery complications, chronic maternal
conditions such as prenatal hypertension, infections such
as malaria, and poor nutritional status.” Additionally,
environmental exposures, such as indoor air pollution and
tobacco use, further increase the risk.*?

Studies conducted in different regions of Iran have

19.1% in Hamedan," 8.6% in Tehran,? 7.7% in Babol,”
6.9% in Guilan," and 4.49% in Mashhad"), indicating
inconsistencies and ambiguities in the prevalence of
LBW among infants in Iran. Food security (FI) plays a
crucial role in determining a child’s body mass index
(BMI) and overall health. Research has shown a strong
association between food security and health outcomes
in children, impacting their growth and nutritional
status.'®”” Ensuring food security is fundamental for
good health, as it guarantees access to sufficient and
nutritious food for all community members. Economic,
financial, and familial challenges significantly affect
children’s nutritional status."® According to the Food and
Agriculture Organization, around 2 billion people do not

© 2024 The Author(s); Published by Hamadan University of Medical Sciences. This is an open-access article distributed under the terms of

the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and

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


https://doi.org/10.34172/jrhs.2024.165
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0008-3920-4496
https://orcid.org/0000-0002-0474-5611
http://jrhs.umsha.ac.ir
http://crossmark.crossref.org/dialog/?doi=10.34172/jrhs.2024.165&domain=pdf
https://doi.org/10.34172/jrhs.2024.165
mailto:SadeghiMS@mums.ac.ir

Amiri et al

have regular access to safe and nutritious food, including
8% of the population in North America and Europe.” This
issue is particularly detrimental to pregnant women, who
are especially vulnerable.

In Iran, FI is primarily investigated by measuring
the adequacy of energy and nutrients using food
questionnaires or by estimating the poverty line from
income and expenditure surveys.?! FI poses a threat to
the health and survival of individuals within communities
and can have both short- and long-term effects.”
Several factors influence the prevalence of FI, including
population growth, industrialization of communities,
migration from rural to urban areas, inadequate levels of
education, wars and economic sanctions by governments,
pandemics or endemic diseases, and weather changes.”*
A systematic review and meta-analysis (1990-2022)
reported that food insecurity among the healthy Iranian
population was 55.9%, with the highest prevalence in the
western regions at 64.8%.% A cross-sectional study by
Khosravi et al revealed that 64.7% of women attending
healthcare centers affiliated with Mashhad University of
Medical Sciences (MUMS) had food security, while 25.3%
experienced mild food insecurity, 6.7% moderate, and
3.4% severe food insecurity.” Effective prenatal care and
nutritional counseling are crucial for reducing the risk of
LBW and achieving the sustainable development goals for
2030, which aim to lower neonatal mortality.”** Given
the high prevalence of food insecurity, this study aims to
investigate the association between food insecurity and
LBW in a population-based study conducted at MUMS.

Methods

Study design and data source

This study was a population-based case-control study.
The data were obtained from the Sina Electronic Health
Record (SinaEHR) system, a comprehensive electronic
health information system developed and implemented
by MUMS. The SinaEHR system supports primary
care delivery across various regions of Iran, covering
a population of over 5 million people. It captures
standardized clinical data, including diagnoses coded
using the International Classification of Diseases, version
10 (ICD-10), and integrates laboratory results through
a laboratory information system to facilitate real-time
clinical decision-making.

Study participants

Cases were mothers who delivered term neonates
weighing <2500 g at birth. Controls were mothers
who delivered term neonates weighing>2500 g. The
inclusion criteria for both cases and controls were live-
born singletons delivered at term (=37 weeks gestation).
On the other hand, the exclusion criteria included
neonates diagnosed with major congenital or genetic
anomalies, mothers with a documented history of drug or
alcohol abuse during the index pregnancy, and mothers
with anemia (hemoglobin<11 g/dL) during the index

pregnancy. Cases and controls were frequency matched
by maternal age (within 5-year age groups) and neonate
gender, with a 1:1 ratio of cases to controls within each
matched stratum. Approximately 85% of cases were
matched to controls on both maternal age and neonate
gender.

Measurement tools

Data on various factors, including food security, smoking
status, hypertension, domestic violence exposure, and
diabetes, were collected using the Household Food
Insecurity Access Scale, developed by the United States
Agency for International Development to address the
multifaceted nature of food security.® The Persian
validated version of this scale was utilized in the
SinaEHR database. In the validation process, conducted
by Moosavian et al,’® Mohammadi et al confirmed the
internal reliability and validity of this questionnaire, with
a Cronbach’s a of 0.855.* The scale comprises nine items
assessing food insecurity over the past four weeks, with
responses rated on a two-point scale (yes=1 or no=0).
Each item is followed by a query about the frequency of
occurrence on a three-point scale (‘Rarely’, ‘Sometimes’,
or ‘Often’), scored from 1 to 3, respectively. The frequency
query is skipped if the response to the main item is “No”.
The nine items encompass three main domains, namely,
anxiety and uncertainty about food supply, insufficient
food quality, and insufficient food intake and its physical
consequences. The total Household Food Insecurity
Access Scale score ranges from 0 to 27, with scores of
0-1, 2-7, 8-14, and 15 and above indicating food security,
mild food insecurity, moderate food insecurity, and severe
food insecurity, respectively. The Hurt, Insult, Threaten,
Scream (HITS) domestic violence screening tool was
employed to assess experiences of domestic violence.
HITS comprises four items rated on a five-point Likert-
type scale, with scores ranging from 1 to 5. Total HITS
scores range from 4 to 20, with scores of 10 or higher
implying a risk of domestic violence, a tool validated for
research among Shiraz families.

Sample size and sampling technique

The case and control groups each comprised 3247
individuals, selected through a census method. For each
case included in the study, one control was selected by
simple randomization. Stratified random sampling was
utilized for control selection, with the target population
divided into 20 strata based on geographic regions within
Mashhad (referred to as Centers 1, 2, 3, 4, 5, and fifteen
additional healthcare centers located in various cities
across Khorasan Razavi, including Bakharz, Bardaskan,
Binaloud, Chenaran, Dargaz, Khaf, Fariman, Qochan,
Kalat, Kashmar, Khalilabad, Golbahar, Roshtkhar,
Sarakhs, and Taybad).

Operational definitions and measurements
Low birth weight: Defined as the first weight of a newborn
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being less than 2,500 g at birth.

Household food security: Categorized as either food
secure or food insecure based on the validated survey tool
and labeled as secure and insecure.

Statistical analysis

Data were entered into Excel (version 7.2.0.1) and
imported into Stata (version 11) for analysis. Frequencies
and percentages were calculated to summarize categorical
variables. The outcome variable was coded as 1 for cases
(LBW) and 0 for controls. Univariate analysis using chi-
square tests was conducted to compare the distribution
of independent variables between cases and controls.
Multivariate logistic regression models were used to
identify factors independently associated with LBW,
with adjusted odds ratios and 95% confidence intervals
estimated. Statistical significance was considered at
P<0.05. Collinearity between variables in the final model
was assessed using standard diagnostic tests. The internal
validation of the final multivariable model was performed
using 10-fold cross-validation and bootstrap resampling
(1000 replicates) to assess optimism and adjust for
overfitting. Discrimination was evaluated using the area
under the receiver operating characteristic curve, and
calibration was determined using calibration plots and the
Hosmer-Lemeshow goodness-of-fit test.

Results

Demographic characteristics

A total of 6494 mothers (3,247 cases and 3,247 controls)
participated in the study. The mean +standard deviation
(SD) age of mothers was 30.9 + 6.9 years. Among cases, the
mean age was 31.45+7.16 years compared to 30.41+6.71
years in controls (P<0.001). The majority of mothers were
educated at the diploma level or above (n=5,341, 82.25%),
including 2,715 (50.83%) cases and 2626 (49.17%) controls.
Most mothers were housewives (76.17%), comprising 819
(53.46%) cases and 713 (46.54%) controls.

The mean+SD BMI was 25.74 +5.17 kg/m?> overall. A
total of 452 mothers (6.96%) had preeclampsia during
pregnancy, including 344 (76.11%) cases and 108 (23.89%)
controls. Approximately half of the cases (51.96%) had
normal weight gain during pregnancy compared to 48.04%
of controls. Cesarean delivery was common, reported by
1881 mothers (53.59%), with 1881 (58.69%) cases and
1324 (41.31%) controls. Food insecurity was present in
2,234 mothers (34.4%), including 1169 (52.33%) cases and
1,065 (47.67%) controls (Table 1).

Food insecurity and low birth weight

Table 2 presents the odds ratios obtained from the
logistic regression analysis, which was conducted to
assess the association between various factors and LBW.
Variables that were significant in the univariate analysis
were included in the multivariate regression analysis. At
this stage, variables with a significance level of 0.2 or less
were added to the final model. The results of this analysis

Household food insecurity and low birth weight

Table 1. Distribution of low birth weight by demographic characteristics

Case (n=3247) Control (n=3247)

Continuous variables P value
Mean SD Mean SD

Age of mother (y) 31.45 7.16 30.41 6.71 0.001

BMI (kg/m2) 25.58 537 25.90 4.97 0.010

Gestational age (wk) 37.37 0.01 38.49 0.01 0.001

Categorical variables  Number Percent Number Percent P value
Education level
Elementary and less 621 19.13 532 16.38

0.004
Diploma and more 2626 80.87 2715 83.62
Maternal job
Household 2428 74.78 2534 78.04

0.002
Employee 819 25.22 713 21.96
History of cigarette smoking
No history 2917 95.14 2922 96.06

0.081
Yes history 149 4.86 120 3.94
Inactive smoking
No 2275 95.87 2370 97.13

0.010
Yes 98 4.13 70 2.87
Preeclampsia
No 2903 89.41 3139 96.67

0.001
Yes 344 10.59 108 3.33
Type of delivery
Natural birth 1078 36.43 1,698 56.19

0.001
Cesarean delivery 1881 63.57 1,324 43.81
Food security
Secure 2078 64.00 2182 67.20

0.007
Insecure 1169 36.00 1065 32.80
Neonate’s gender
Girl 1783 54.91 1565 48.20

0.001
Boy 1464 45.09 1682 51.80
Weight gain result
Normal 1743 57.09 1878 60.80

0.003
Abnormal 1310 4291 1211 39.20
Domestic violence
No 3192 98.92 3214 99.29

0.111
Yes 35 1.08 23 0.71
Chronic blood pressure
No 3058 98.68 3085 99.42

0.003
Yes 41 1.32 18 0.58
Gestational diabetes
No 3062 98.74 3059 98.77

0.913
Yes 39 1.26 38 1.23

Note. BMI: Body mass index; SD: Standard deviation.

indicated a significant relationship between maternal
education, maternal BMI, type of delivery, food security,
preeclampsia, exposure to secondhand smoke (inactive
smoking), and gestational age with LBW in both the case
and control groups (P<0.05). The final model had an area
under the receiver operating characteristic curve of 0.78,
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Table 2. Univariate and multivariate analyses to assess factors associated with low birth weight

Variables Unadjusted OR (95% CI) P value Adjusted OR (95% CI) P value
Maternal age 1.02 (1.01, 1.02) 0.001 1.00 (0.99, 1.02) 0.264
Neonate’s gender

Girl Ref. Ref.

Boy 0.76 (0.69, 0.84) 0.001 0.65 (0.56, 0.76) 0.001
Maternal job

Household Ref. Ref.

Employee 1.20 (1.07, 1.35) 0.001 1.09 (0.91, 1.32) 0.327
Maternal education

Elementary and less Ref. Ref.

Diploma and more 0.82(0.72, .94) 0.004 0.64 (0.56, 0.83) 0.001
Type of delivery

Natural birth Ref. Ref.

Cesarean section 2.23 (2.01, 2.48) 0.001 1.55(1.32, 1.83) 0.001
Gestational age 0.71(0.69, 0.72) 0.001 0.70 (0.68, 0.72) 0.001
Maternal BMI 0.98 (0.97, 0.99) 0.01 0.93 (0.92, 0.95) 0.001
Food security

Secure Ref. Ref.

Insecure 1.15(1.04, 1.27) 0.007 1.21(1.03, 1.43) 0.017
History of smoking

No Ref. Ref.

Yes 1.24(0.97, 1.59) 0.082 1.12(0.75, 1.66) 0.569
Inactive smoking

No Ref. Ref.

Yes 1.45 (1.06, 1.99) 0.018 1.92(1.27,2.91) 0.002
Preeclampsia

No 3.44 (2.75, 4.30) 0.001 2.14 (1.56, 2.91) 0.001
Yes Ref. Ref.

Weight gain result

Normal Ref. Ref.

Abnormal 1.16 (1.05, 1.29) 0.003 1.13 (0.97, 1.32) 0.102
Chronic blood pressure

No Ref. Ref.

Yes 2.29 (1.31, 4.01) 0.003 1.60 (071, 3.61) 0.250

Note. OR: Odds ratio; Cl: Confidence interval; BMI: Body mass index.

indicating good discrimination and calibration (Hosmer-
Lemeshow <0.005) for the final model. A Brier score of
0.1875 represents reasonable predictive accuracy, and
Spiegel Halter’s Z-Statistic (-0.2854, P=0.612) indicates
good calibration.

Geographic information systems

The analysis of geographic data visualized on a GIS map
demonstrated that regions with a higher percentage of
household food insecurity also exhibited higher rates of
LBW. Among randomly selected health centers and cities
in Razavi Khorasan Province, those with significant food
insecurity—such as Taybad, Sarakhs, Kalat, Binaloud, and
Neishabur—showed a corresponding pattern of elevated
LBW prevalence. This geographic correlation highlights

a clear overlap between community-level food insecurity
and an increased risk of LBW (Figure 1).

Discussion

This study highlights the significant association between
household food insecurity and an increased risk of LBW
among term neonates. Even after adjusting for potential
confounding factors, households experiencing food
insecurity demonstrated a higher likelihood of delivering
LBW infants compared to their food-secure counterparts.
This finding aligns with the findings of research conducted
in Addis Ababa, Ethiopia, rural Pakistan, and other parts
of Ethiopia,>*** as well as those of a cohort study from the
United States* and a case-control study in Tehran,’ all
of which similarly linked food insecurity to an elevated
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Figure 1. Distribution of low birth weight and food insecurity in Mashhad

risk of LBW. This association can be understood in light
of the critical role that adequate nutrition plays during
pregnancy, particularly in the second and third trimesters
when fetal growth and development are most rapid. Food
insecurity can deprive expectant mothers of essential
nutrients necessary for optimal fetal growth, leading
to intrauterine growth restriction and an increased
risk of LBW.>** Additionally, the psychological stress
associated with food insecurity may contribute to adverse
pregnancy outcomes through physiological mechanisms
such as increased inflammation, oxidative stress, and
dysregulation of the hypothalamic-pituitary-adrenal
axis.”

The observed geographic correlation between
areas with higher food insecurity and elevated LBW
prevalence further underscores the potential impact of
this socioeconomic determinant on birth outcomes.
Communities struggling with food insecurity may face
compounded challenges, including limited access to
healthcare, suboptimal living conditions, and other
socioeconomic  disadvantages, which  collectively
contribute to adverse perinatal outcomes. Notably, the
studyalsoidentified other significant risk factors associated
with LBW, such as maternal smoking,* preeclampsia, and
chronic hypertension.””?® These findings are consistent
with existing literature, emphasizing the importance of
comprehensive prenatal care and interventions targeting
modifiable risk factors. Interestingly, gestational diabetes
appeared to have a protective effect against LBW, a
finding that warrants further investigation to explore the
underlying mechanisms.

The strengths of this study include its large sample
size, population-based design, and the inclusion of a

comprehensive set of potential confounding variables

in the analysis. However, several limitations should be

acknowledged:

o The retrospective nature of the study and the
assessment of food security status based on a single
time point may not fully capture the dynamic nature
of household food insecurity during pregnancy.

o The reliance on retrospective data from a regional
tertiary care center may limit the generalizability of
the findings to a wider population.

o Unmeasured confounding factors, such as individual-
level stress and inflammatory markers, could
potentially influence the observed associations.

o Theassessment of food security was based on a survey
reflecting the preceding 12 months, which may fail to
capture potential fluctuations during pregnancy.

o While the analysis adjusted for several confounding
factors, the possibility of residual or unmeasured
confounding factors remains (e.g., individual-level
stress and inflammation markers).

o The case-control design establishes an association
but does not prove causality between food access and
LBW.

o Micronutrient deficiencies were not evaluated and
may serve as an operational mechanism warranting
further investigation.

Conclusion

In general, this study adds to the growing body of evidence
linking household food insecurity to adverse birth
outcomes, specifically LBW. The findings underscore
the importance of addressing food insecurity as a critical
public health issue with significant implications for
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Highlights

o The study identifies food insecurity as a significant
risk factor for low birth weight (LBW), with a higher
proportion of mothers in food-insecure households
(52.33% cases vs. 47.67% controls) more likely to
have LBW infants.

o  GIS analysis confirms that regions with higher food
insecurity levels correspondingly exhibit elevated
rates of LBW, reinforcing the connection between
food insecurity and LBW odds.

o  These findings emphasize the need to address food
insecurity at the community level to reduce the
prevalence of LBW and improve maternal and child
health outcomes.

maternal and child health. Targeted interventions, such as
improving access to nutritious food for pregnant women
and addressing underlying socioeconomic determinants,
could play a pivotal role in reducing the burden of LBW
and associated neonatal morbidity and mortality.’**
Future prospective cohort studies are needed to further
elucidate the causal pathways and potential mediating
factors involved in this complex relationship.

Acknowledgments

This article is the result of a research project approved by MUMS,
Iran, under the ethics code IR.MUMS.FHMPM.REC.1402.191 and
grant number 4021102. We extend our gratitude to the Health
Deputy of MUMS for their invaluable assistance in data collection.

Authors’ Contribution

Conceptualization: Zahra Amiri and Ehsan Mosafarkhani.

Data curation: Amin Moradi and Mehdi Norouzi.

Formal analysis: Zahra Amiri.

Funding acquisition: Ehsan Mosafarkhani.

Investigation: Zahra Amiri, Masoumeh Sadeghi, and Ehsan
Mosafarkhani.

Methodology: Zahra Amiri, Masoumeh Sadeghi, and Ehsan
Mosafarkhani.

Project administration: Zahra Amiri.

Resources: Amin Moradi and Mehdi Norouzi.

Software: Zahra Amiri and Maryam Paydar.

Supervision: Ehsan Mosafarkhani and Masoumeh Sadeghi.
Validation: Ehsan Mosafarkhani and Masoumeh Sadeghi.
Visualization: Maryam Paydar.

Writing—original draft: Zahra Amiri.

Writing-review & editing: Zahra Amiri and Ehsan Mosafarkhani.

Competing Interests
None declared.

Ethical Approval
Approval for this study was obtained from the Ethics Committee of
MUMS, with the approval code IR-MUMS.FHMPM.REC.1401.140.

Funding
This work was supported by MUMS under Grant 4021102.

References

1. Kramer MS. Determinants of low birth weight: methodological
assessment and meta-analysis. Bull World Health Organ.
1987;65(5):663-737.

2. Lawn JE, Kerber K, Enweronu-Laryea C, Cousens S. 3.6

10.

11.

12.

13.

14.

15.

16.

18.

19.

million neonatal deaths--what is progressing and what is
not? Semin Perinatol. 2010;34(6):371-86. doi: 10.1053/j.
semperi.2010.09.011.

Jehan |, Harris H, Salat S, Zeb A, Mobeen N, Pasha O, et al.
Neonatal mortality, risk factors and causes: a prospective
population-based cohort study in urban Pakistan. Bull World
Health Organ. 2009;87(2):130-8. doi: 10.2471/blt.08.050963.
Barker DJ. The developmental origins of chronic adult disease.
Acta Paediatr Suppl. 2004;93(446):26-33. doi: 10.1111/
j.1651-2227.2004.tb00236.x.

da Silva Pereira PP, Da Mata FA, Figueiredo AC, de Andrade
KR, Pereira MG. Maternal active smoking during pregnancy
and low birth weight in the Americas: a systematic review and
meta-analysis. Nicotine Tob Res. 2017;19(5):497-505. doi:
10.1093/ntr/ntw228.

Accrombessi M, Zeitlin ], Massougbodji A, Cot M, Briand V.
What do we know about risk factors for fetal growth restriction
in Africa at the time of sustainable development goals? A
scoping review. Paediatr Perinat Epidemiol. 2018;32(2):184-
96. doi: 10.1111/ppe.12433.

Lean SC, Derricott H, Jones RL, Heazell AEP. Advanced
maternal age and adverse pregnancy outcomes: a systematic
review and meta-analysis. PLoS One. 2017;12(10):e0186287.
doi: 10.1371/journal.pone.0186287.

Althabe F, Moore JL, Gibbons L, Berrueta M, Goudar SS,
Chomba E, et al. Adverse maternal and perinatal outcomes
in adolescent pregnancies: the Global Network’s Maternal
Newborn Health Registry study. Reprod Health. 2015;12(Suppl
2):S8. doi: 10.1186/1742-4755-12-52-s8.

Amegah AK, Quansah R, Jaakkola JJ. Household air pollution
from solid fuel use and risk of adverse pregnancy outcomes:
a systematic review and meta-analysis of the empirical
evidence. PLoS One. 2014;9(12):e113920. doi: 10.1371/
journal.pone.0113920.

Karimian S, Mollamohammadi M, Jandaghi GR. Prevalence of
low birth weight infants and its related factors in Qom delivery
units, 2000. Feyz Med Sci J. 2003;7(3):76-80. [Persian].
Eghbalian F. Low birth weight causes survey in neonates. Iran
J Pediatr. 2007;17(s1):27-33.

Tootoonchi P. Low birth weight among newborn infants at
Tehran hospitals. Iran J Pediatr. 2007;17(s2):186-92.

Zahed Pasha Y, Esmaeili Dooki M, Haji Ahmadi M, Asgardon
G, Ghadimi R, Baleghi M, et al. Effect of risk factors on low
birth weight neonates. ] Babol Univ Med Sci. 2004;6(2):18-24.
[Persian].

Zarbakhsh Bhari MR, Hoseinian S, Afrooz G, Hooman HA.
Prevalence of low birth weight and comparison of many
biological characteristics of low birth weight — newborns,
mothers with those of normal weight- newborns” counterparts.
J Guilan Univ Med Sci. 2012;21(81):37-44. [Persian].

Rezaie Danesh A, Kazemi M, Sobhi AS. The prevalence of low
birth weight in newborns and its correlation with major causes
of neonatal mortality, during 2008-2011 in Fariman city, Iran.
Beyhagh. 2015;18(2):7-13. [Persian].

Olson S, Miller EA, Troy LM. Hunger and Obesity:
Understanding a Food Insecurity Paradigm: Workshop
Summary. National Academies Press; 2011.

Humphries DL, Dearden KA, Crookston BT, Fernald LC, Stein
AD, Woldehanna T, et al. Cross-sectional and longitudinal
associations between household food security and child
anthropometry at ages 5 and 8 years in Ethiopia, India, Peru,
and Vietnam. ] Nutr. 2015;145(8):1924-33. doi: 10.3945/
jn.115.210229.

Mukhopadhyay DK, Biswas AB. Food security and
anthropometric failure among tribal children in Bankura,
West Bengal. Indian Pediatr. 2011;48(4):311-4. doi: 10.1007/
s13312-011-0057-2.

Coleman-Jensen A, McFall W, Nord M. Food Insecurity

6 | ] Res Health Sci, 2024, Volume 24, Issue 4


https://doi.org/10.1371/journal.pone.0113920
https://doi.org/10.1371/journal.pone.0113920
https://doi.org/10.3945/jn.115.210229
https://doi.org/10.3945/jn.115.210229
https://doi.org/10.1007/s13312-011-0057-2
https://doi.org/10.1007/s13312-011-0057-2

20.

21.

22.

23.

24.

25.

26.

27.

28.

in Households with Children: Prevalence, Severity, and
Household Characteristics, 2010-11. United States Department
of Agriculture, Economic Research Service; 2013.

Laraia BA, Siega-Riz AM, Gundersen C, Dole N. Psychosocial
factors and socioeconomic indicators are associated with
household food insecurity among pregnant women. J Nutr.
2006;136(1):177-82. doi: 10.1093/jn/136.1.177.

Mohammadi Nasrabadi F, Omidvar N, Khoshfetrat MR,
Kolahdooz F. Household food insecurity in the Islamic
Republic of Iran: a systematic review and meta-analysis. East
Mediterr Health J. 2014;20(11):698-706.

Szabo S. Urbanisation and food insecurity risks: assessing the
role of human development. Oxf Dev Stud. 2016;44(1):28-48.
doi: 10.1080/13600818.2015.1067292.

Gebremichael B, Beletew B, Bimerew M, Haile D, Biadgilign
S, Baye K. Magnitude of urban household food insecurity
in East Africa: a systematic review and meta-analysis.
Public Health Nutr. 2022;25(4):994-1004. doi: 10.1017/
s1368980021003529.

Behzadifar M, Bagheri Lankarani K, Abdi S, Taheri Mirghaed
M, Beyranvand G, Keshavarzi A, et al. Seroprevalence of
hepatitis E virus in Iran: a systematic review and meta-analysis.
Middle East ) Dig Dis. 2016;8(3):189-200. doi: 10.15171/
mejdd.2016.31.

Daneshi-Maskooni M, Shab-Bidar S, Badri-Fariman M, Aubi
E, Mohammadi Y, Jafarnejad S, et al. Questionnaire-based
prevalence of food insecurity in Iran: a review article. Iran |
Public Health. 2017;46(11):1454-64.

Arzhang P, Abbasi H, Sarsangi P, Malekahmadi M, Nikbaf-
Shandiz M, Bellissimo N, et al. Prevalence of household food
insecurity among a healthy Iranian population: a systematic
review and meta-analysis. Front Nutr. 2022;9:1006543. doi:
10.3389/fnut.2022.1006543.

Khosravi Z, Taghipour A, Afzalaghaee M, Mosa Farkhani E.
Evaluation of food security of women referring to healthcare
centers affiliated to Mashhad University of Medical Sciences
during 2017-2019. J Nutr Food Secur. 2023;8(3):353-9. doi:
10.18502/jnfs.v8i3.13281.

Blencowe H, Krasevec J, de Onis M, Black RE, An X, Stevens
GA, et al. National, regional, and worldwide estimates of
low birthweight in 2015, with trends from 2000: a systematic
analysis. Lancet Glob Health. 2019;7(7):e849-e60. doi:
10.1016/52214-109x(18)30565-5.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Household food insecurity and low birth weight

Ahmadihoseini A, Omidvar N, Nematy M, Safarian M,
Salehi M. The relationship between food insecurity and
anthropometric measures at birth in low-income households.
Iran J Pediatr. 2019;29(4):e88410. doi: 10.5812/ijp.88410.
Coates J, Swindale A, Bilinsky P. Household Food Insecurity
Access Scale (HFIAS) for Measurement of Food Access:
Indicator Guide: Version 3. Washington, DC: Food and
Nutrition Technical Assistance Il Project (FANTA); 2007.
Moosavian SP, Feizi A, Esmaillzadeh A, Brett NR, Bellissimo
N, Azadbakht L. Developing and assessing the validity and
reliability of an iranian food security questionnaire. Arch Iran
Med. 2019;22(1):11-23.

Mohammadi F, Omidvar N, Houshiar-Rad A, Khoshfetrat MR,
Abdollahi M, Mehrabi Y. Validity of an adapted Household
Food Insecurity Access Scale in urban households in Iran.
Public Health Nutr. 2012;15(1):149-57. doi: 10.1017/
s1368980011001376.

Metgud CS, Naik VA, Mallapur MD. Factors affecting birth
weight of a newborn--a community-based study in rural
Karnataka, India. PLoS One. 2012;7(7):e40040. doi: 10.1371/
journal.pone.0040040.

World Health Organization (WHO). Global Nutrition Targets
2025: Low Birth Weight Policy Brief. WHO; 2014.
Carmichael SL, Yang W, Herring A, Abrams B, Shaw GM.
Maternal food insecurity is associated with increased risk
of certain birth defects. ] Nutr. 2007;137(9):2087-92. doi:
10.1093/jn/137.9.2087.

Bergner L, Susser MW. Low birth weight and prenatal nutrition:
an interpretative review. Pediatrics. 1970;46(6):946-66.

Kim D, Saada A. The social determinants of infant mortality
and birth outcomes in Western developed nations: a cross-
country systematic review. Int J Environ Res Public Health.
2013;10(6):2296-335. doi: 10.3390/ijerph10062296.

Thapa P, Poudyal A, Poudel R, Upadhyaya DP, Timalsina
A, Bhandari R, et al. Prevalence of low birth weight and its
associated factors: hospital based cross sectional study in
Nepal. PLOS Glob Public Health. 2022;2(11):e0001220. doi:
10.1371/journal.pgph.0001220.

Sharma SR, Giri S, Timalsina U, Bhandari SS, Basyal B, Wagle
K, et al. Low birth weight at term and its determinants in a
tertiary hospital of Nepal: a case-control study. PLoS One.
2015;10(4):e0123962. doi: 10.1371/journal.pone.0123962.

] Res Health Sci, 2024, Volume 24, Issue 4 | 7


https://doi.org/10.1093/jn/136.1.177
https://doi.org/10.1080/13600818.2015.1067292
https://doi.org/10.1017/s1368980021003529
https://doi.org/10.1017/s1368980021003529
https://doi.org/10.15171/mejdd.2016.31
https://doi.org/10.15171/mejdd.2016.31
https://doi.org/10.3389/fnut.2022.1006543
https://doi.org/10.18502/jnfs.v8i3.13281
https://doi.org/10.1016/s2214-109x(18)30565-5
https://doi.org/10.5812/ijp.88410
https://doi.org/10.1017/s1368980011001376
https://doi.org/10.1017/s1368980011001376
https://doi.org/10.1371/journal.pone.0040040
https://doi.org/10.1371/journal.pone.0040040
https://doi.org/10.1093/jn/137.9.2087
https://doi.org/10.3390/ijerph10062296
https://doi.org/10.1371/journal.pgph.0001220
https://doi.org/10.1371/journal.pone.0123962

