[Downloaded free from http://www.ijpvmjournal.net on Monday, October 19, 2020, IP: 5.75.1.169]

- Review Article

The Relationship between Food Insecurity and Risk of Overweight
or Obesity in under 18 Years Individuals: A Systematic Review and

Meta-Analysis

Abstract

Objective: Food insecurit (FI) has been considered as reason for childhood and adolescent
overweight/obesity (OW/OB). Hence, this study was undertaken to assess these relationships.
Design: Related articles were found by searching the Web of Science, Scopus, PubMed and Embase
databases until October 2019. Odds ratio (OR) was analized by a random-effects model. Standard
methods were used for assessment of heterogeneity and publication bias. Data were available from 32
studies. The risk ratios of 139,762 participants were pooled from these articles for the meta-analysis.
Results: This study domenstrated that children and adolescents in food-insecure condition are not
at risk of OW/OB (OR = 1.02 95% CI: 0.99, 1.05). However, subgroup analysis indicated that FI
related with inhanced risk of OW/OB in adolescents living in developed countries (OR = 1.14;
95% CI: 1.02, 1.27). Other subgroup analysis indicated that severe FI increased the risk of OW/OB
among adolescents (OR = 1.24 95% CI: 1.03-1.49). In addition, we found that lower economic
development significantly decreased risk of OW/OB among under 6 year children (OR = 0.88; 95%
CI: 0.84, 0.93). Conclusions: Our results showed that higher FI degrees were related with more risks
of OW/OB among adolescents (1218 years). Moreover, the country economic levels had effect on

the association between FI and risk of OW/OB.
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Introduction

Obesity and overweight have placed a
large load on the children population over
the last three decade with steady increases
noted in all around the world,!! especially
in many underdeveloped countries.>3
Children with obesity and overweight have
an enhanced risk of becoming more weight
gain in adulthood, and the conditions
are associated with risk factors for a
several of prevalent disease namely heart
disease, type 2 diabetes,!! hypertension,?!

dyslipidemia,® asthma,” metabolic
syndrome, liver  disease,®  cancer,”
and premature death.®! The wvariables

considered as potential risk factors for
childhood and adolescent obesity are:
genetic predisposition, maternal smoking
during pregnancy, sedentary behavior,
socioeconomic status, sleep habits, ethnic
origin, microbiota, iatrogenic, endocrine
diseases, low resting metabolic rate,
obesogenic food advertising, diet and
related problems.!!%
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Food security is described as the
assured access to acquire nutritionally
enough and safe food that meets cultural
requirements and attained in a socially
possible procedure.!'¥ In other hands, food
insecurity (FI) happens as a consequence
of restricted resources, and affects many
households in all around the world, thereby
causing malnutrition.'> Recent studies have
shown a link between FI, growth problems
and diseases among under 18 years
individuals, which will lead to increased
risks of health complications in adulthood.
Food insecure individuals have increased
risks of: weight abnormality,'! anemia,!”
growth problems,!'®! mental disorders!'” and
overweight/obesity (OW/OB).[202!]

One factor which has been more
consideration in obesity studies is the
effect of FI in association to weight
status.??  Researches by  Franklin
et alP! and Eisenmann et al.?*! assessed
the associations between FI and OW/OB
risk. Franklin et al.®! suggested that FI
may increase the risk of obesity in females.
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However, Eisenmann et al.? revealed that, even though
the percent of overweight was high in children living in FI
condition, there was no association between FI and weight
status in children. Also, recent studies on the association
between FI and risk of obesity in children has led to
different outcomes; some previous researches have shown
an relationship between FI and the risk of OW/OB in
under 18 years individuals?*?22531); others, have suggested
that no relationship exists.!*¥! Moreover, recent studies is
evaluating more factors such as abdominal obesity, which
may more accurately explain the association between FI
and childhood OW/OB risk.%4

Although several studies exist which assess the relationship
between FI and risk of OW/OB in under 18 years
individuals, it is not clearly understood whether FI is
related with higher OW/OB risks among under 18 years
individuals. Thus, current study was conducted to
evaluation the relationship between FI and OW/OB risks in
under 18 years individuals.

Methods
Literature search and selection

This study was conducted based on the guidelines of the
Meta-Analysis of Observational Studies in Epidemiology.[*¥
A systematic literature review was undertaken using the
PubMed, Web of Science, Scopus and Embase databases,
until October 2019. Search strategies used medical subject
heading (Mesh) and keywords without date or language
limitations. The below keywords were used in the systematic
search for the association between FI and risk of OW/OB
in under 18 year subjects: (((((weight OR Obesity OR
“Body mass index” OR BMI OR Adiposity OR Overweight
OR obese*)) AND (((((“Food Insecurity” OR “Food
Insecurities” OR “Food security” OR “Food securities” OR
“Food Supply”) AND (((((“Paediatric Obesity” OR child*
OR Paediatric OR adolescent®* OR infant*))))). The review
articles references were also assessed manually.

Eligibility criteria

Articles were inhered in the statistical analysis if they met
the below features: (1) Observational articles that showed
on the relationship between FI and the risks of OW/OB
in under 18-year-old individuals; (2) Articles that reported
odds ratios (OR) with corresponding 95% confidence
intervals (CI) of OW/OB risk for children and adolescents.
Articles were excluded if: (a) the data could not be
used; (b) they were editorials, conference reports, reviews,

2

book chapter, case reports or letters; (c) they did not report
the risk of OW/OB; (d) they included adult individuals.

Study selection

The titles and abstracts of all studies in the primary
search were assessed separately by 2 investigator. Studies
not meeting the eligibility criteria were excluded using a
screening form, with a step by step procedure according
to research setting, participants, or exposure and result.
The reference of included studies recognized among this
procedure were also assessed to obtain more articles.
Full-text studies were regained, if the citation was
recognized qualified, and subjected to a next assessment for
relationship by the same investigator. Any discrepancy was
negotiated and resolved by consensus.

Data collection

For the included articles, two  investigators
(SM and AD) extracted information independently via a
standard information extraction tool. They discussed any
disagreements in data extraction process and sought the
evaluation of a third investigator (HM) for resolution.
Extracted data included articles details, population

characteristics, exposure, main findings, and quality score
[Table 1].

Quality assessment

Two investigators (SM and HM) evaluated the quality of
included articles by the Newcastle-Ottawa scale.!”!

Statistical analysis

To evaluate the relationship of FI and the risk of childhood
and adolescent OW/OB, the risk estimates for OW/OB were
pooled. Because for accurately evaluate the relationship
among FI and the OW/OB risk in under 18-year-old
individuals, the study people were categorized according
to age, FI assessment and, economic development levels®!
(developing or developed). In addition, studies with
age-specific subgroup populations (under 6, 6-12, and
12—18 years) were grouped based on gender (girls, boys,
and mixed), degree of FI (mild, moderate, and sever FI),[*”)
race/ethnicity, economic development level (developing or
developed) and FI assessment method (child or household).

Pooled OR [and 95% confidence interval (CI)] was
assessed using a weighted random-effect model
(the DerSimonian-Laird approach). Heterogeneity in the
included articles was examined via Cochran Q and 12
statistics (I2= (Q-df)/Q x 100%; 12 <25%, no heterogeneity;
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2 = 25-50%, moderate heterogeneity, 12 = 50-75%,
large heterogeneity, 12 >75%, extreme heterogeneity).
The heterogeneity was considered significant if either the
Q statistic had P < 0.1 or 12 >50%. Visual inspection of
asymmetry in funnel plots, Begg’s test and Egger’s test
were carry out to assess publication bias (P < 0.05 was
considered representative of statistical significance). All
statistical tests were conducted with STATA (version 14.0)
and SPSS (version 23.0) software.

Results
Features of the studies

The systematic literature search obtained a total of
3413 articles, after the remove of same results, from
the mentioned search engines. After initial screening,
all of undesired articles were omitted because they
did not meet eligibility criteria, leaving 55 studies
for full-text evaluation [Figure 1]. A total of 32
articles met the inclusion criteria to be included in the
meta-analysis,[20-2225-3234¢-4348581  Iny  these 32 articles, 26
used a cross-sectional  setting,[20-2227:29-33.35.36.38-43.48,50-58]
whereas the other 6 were longitudinal studies. 25262834374
The OR of 139.762 participants was analyzed among
these articles for the present study. These articles were

published during 2001 and 2019, and performed in the
Canada’[22,25,27] Unlted States’[ZO,Z1,26,28-30,32,34,36-40,42‘49,50,52,55-58]
Jamaica®” Brazil,*'*8) Mexico,?%3!51 Colombia,s! Iran54
and Taiwan.P?! Table 1 showed the feature of the articles
included. The studies included assess weight status
by CDC growth Charts’[ZO,Zl,25,26,28-30,32,34,36-40,42‘49,50,52,55-58]
WHO growth standards,['#!4348515451  Cole  growth
referencel?>?73 or local criteria.’¥ The articles included for
evaluation of FI were USDA,[26:27:34-36.40.53.5¢-58] CEFSM, [37:38:49]
HHFSM,[2021.28-3042.50.52.55] - HFTAS, Radimer/Cornell,?34-4
ELCSA,BS EBIAM and  valid  local  survey
forms.?>#2%1 The quality evaluation of each included
articles indicated that all articles were of appropriate
quality [Supplementarys Table 1 and 2].

Quantitative synthesis

The extracted odds ratio was analyzed to assess the relationship
between FI and the risk of childhood and adolescent OW/OB. As
illustrated in Figure 2, there was no relationship between FI and
risk of OW/OB in under 18 years individuals (OR = 1.02 95%
CL: 099, 1.05) by using the random-effects model.
Heterogeneity also existed in the articles (P < 0.001,
I> = 75.1%). Moreover, subgroup analysis according to type of
FI assessment including household (OR = 1.03 95% CI: 0.99,
1.06) or child FI (OR = 1.04 95% CI: 0.97, 1.12) did not show

e
g : Records identified through
= 1106 axucle_s Salibase soandli
S excluded by -3413 e
% duplicated with = )
3 articles identified |
S 4
— Records after duplicates removed
(n=2307)
Records excluded (n = 2252)
» Unrelated title (n = 1767)
§ Review (n = 185)
- Book section (n=11)
& Records screened | Editorial (n = 46)
(n=2307) »| Conference paper (n=115)
lait) Other reason (letter, short
survey and note) (n=128)
S r
Full-text articles
i assessed for eligibility Full-text articles excluded,
3 (a=55) with reasons (n =23)
2 Did not setting the desired
l criteria (n = 23)
L) Studies included in
qualitative synthesis
(=) (n=32)
: |
£ Studies included in
quantitative synthesis
] (meta-analysis)
(n=32)

Figure 1: PRISMA flowchart describing the study’s systematic literature search and study selection
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Study %
ID ES (95% CI) Weight
T
Children (under 6 year) Il
Alaimo K (2001) 0.87(0.73,1.04) 2.13
Dubois L (2006) —_—— 1.03 (0. 93 1.13) 4.06
Gipson-Jones TA (2019) —_— 0.96 (0. 74 1.26) 1.15
Gubert MB (2016) — 1.12 (0. 80 1.58) 0.79
Hernandez DC (2016) * 0.91 (0. 67, 1.25) 0.89
Isanaka S (2007) — 1.13 (1.01, 1.26) 3.75
Kaur J (2015) —_— 0.92 (0.70, 1.21) 1.16
Metallinos-Katsaras E (2009) —_—r 1.05(0.93,1.20) 3.13
Metallinos-Katsaras E (2012) —_— 0.86 (0.73,1.00) 2.53
Papas MA (2016) ot 0.91 (0.67, 1.25) 0.89
Shamah-Levy T (2017) —_— 1.03 (0.94, 1.14) 3.99
Speirs KE (2016) T -* 1.41 (0.96, 2.08) 0.62
Trappmann JL (2015) - L1531 11, 1.19) 5.98
Whitaker RC (2006) —_— 1.34(1.02, 1.75) 1.16
Yeganeh S (2018) 1.01 (0. 72, 1.41) 0.79
Subtotal (I-squared = 59.5%, p = 0.002) (> 1.04 (0.97, 1.11) 33.00
]
Children (6-12 year) |
DuboisL (2011) — 1.05 (0.90, 1.22) 2.58
Jafari F (2017) - 1.03 (0.98, 1.09) 5.53
Martin KS (2007) ™~ 0.87 (0.82,0.92) 5.42
Rose D (2006) 0.87(0.73,1.04) 2.13
Subtotal (I-squared = 85.0%, p = 0.000) : 0.95(0.85, 1.07) 15.66
Adolescents (12-18) I
Holben DH (2015) == 1.04 (1.00, 1.08) 5.98
Jones AD (2016) * 1.14 (0.77, 1.67) 0.62
Kac G (2012) —_—. 0.91(0.83, 1.01) 4.01
Lee AM (2019) —_—— 1.06 (0.93, 1.20) 3.24
Lohman BJ (2016) - 1.09 (0.96, 1.23) 3.29
Subtotal (I-squared = 43.9%, p = 0.129) < 1.02 (0.96, 1.09) 17.14
. |
Children and Adolescents (6-18) !
Alaimo K (2001) —_—r 0.94 (0.80, 1.10) 2.52
AuL (2019) —— 1.07 (1.01, 1.14) 5.33
Bhawra J (2017) 1.02 (0.84, 1.23) 2.00
Casey PH (2006) —_—t 0.91 (0.81, 1.03) 3.32
Gundersen C (2008) —_— 0.99 (0.84, 1.16) 2.48
Gundersen C (2009) —_— 1.04 (0.83,1.31) 1.51
Rosas LG (2011) =l 0.96 (0.91, 1.01) 5.52
Swindle TM (2018) 1.05 (1.04, 1.07) 6.45
Wu CH (2019) — 1.18 (1.10, 1.26) 5.08
Subtotal (I-squared = 74.3%, p = 0.000) 1.03 (0.98, 1.08) 34.20
Overall (I squared 75.1%, p = 0.000) 1.02 (0.99, 1.05) 100.00
I
48 2.08

Figure 2: Forest plots investigating the association of food security status and risk of childhood overweight/obesity in all included studies (2001-2017)
(OR with 95% Cl). All comparison was conducted with food secure subjects (referent)

relationship between FI status and the risk of childhood OW/
OB [Figure 3]. However, FI with enhanced risk of childhood
OW/OB in developed countries (OR = 1.06; 95% CI. 1.02,
1.10), but not developing countries (OR = 0.96; 95% CI: 0.90,
1.03), [Figure 4].

Other subgroup based on examining the relationship
between categorized FI and the risk of OW/OB is shown
in Table 2. As shown in Table 2, Subgroup analysis by
race/ethnicity and gender, level of FI and FI evaluation
method in children showed no significant association
[Table 2]. However subgroup by economic levels
demonstrated that lower degree of national economic
development significantly decreased risk of OW/OB among
under 6 year children (OR = 0.88; 95% CI: 0.84, 0.93).

The specific outcomes by categorized FI for adolescents
from 12 to 18 years old are shown in Table 2. These
outcomes showed that sever FI associated with the increased

12

risk of OW/OB (OR = 1.24 95% CI: 1.03-1.49); but mild
or moderate FI also did not indicate any relationship with
risk of OW/OB. Further subgroup by economic levels
indicated that lower levels of economic development
significantly increased risk of OW/OB among 12- to
18-year-old adolescents (OR = 1.14; 95% CI: 1.02, 1.27)
living in developed countries.

Sensitivity analysis

Sensitivity analysis was conducted by removing each of
the articles. The outcomes revealed that the OR was not
changed sharply by removing each individual article. This
showed the meta-analysis outcomes were constant and not
sensitive to any one of the 32 articles [Figure 5].

Publication bias

No evidence of publication bias in articles relevant to FI and
OW/OB risk in under 18 years individuals was observed,

International Journal of Preventive Medicine 2020, 11: 158
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Study %
D ES(95%CI) Weight
Houshold Food Insecurity -
Alaimo K (2001) — 0.96 (0.88, 1.05) 4.41
Bhattacharya J (2004) . 0.98 (0.96, 0.99) 6.61
Dubois L (2006) Tl 123(0.94,162) 1.13
Rose D (2006) :j., 0.91(0.83,1.01) 4.04
Whitaker RC (2006) 0.91(0.81,1.03) 332
Isanaka S (20072) R — 099 50.84, 1.16§ 246
Martin KS (2007 — 1.09(0.79, 1.51) 0.82
Gundersen C (2008) - 1.01(0.81,127) 148
Metallinos-Katsaras E (2009) == 096 2091, l.Olg 5.63
DuboisL (2011) i —— 146(1.17,1.83) 155
Rosas LG (2011) I —— 137(1.14,1.63) 2.14
Kac G (2012) — 0.94 (0.80, 1.10) 2.50
Holben DH S_2L0158 -+ 1.15 21.11, l.l9; 6.13
Trappmann JL (2015) — 092(0.70,121) 1.13
Gubert MB (2016) — 1.14 20.77, 1.67) 0.60
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Figure 3: Forest plots showing investigating the association of food security status and risk of childhood overweight/obesity in different subgroups of
food security assessment method (Childhood/household food insecurity assessment) (2001-2017) (OR with 95% CI). All comparison was conducted with

food secure subjects (referent)

according to the outcome of Begg’s test (P = 0.722) and
Egger’s test (P = 0.289). As illustrated in Figure 6, the
funnel plot revealed to be symmetrical, which showed there
was no obvious publication bias. Furthermore, the filled
funnel plot showed that any study might not have been
published [Figure 7].

Discussion

Currently, the relationship between FI status and OW/OB
in youth populations is very important for researchers.
Different results exist regarding the relationship between
FI status with the childhood and adolescent OW/OB
risk. Present research, as first study was performed of
the quantitative estimates were made of the associations
between IF and the risk of OW/OB among under 18 years
indivituals.

The results found no overall assocition between FI and
OW/OB risk in under 18 years indivituals. Currently, the

International Journal of Preventive Medicine 2020, 11: 158

Fl-obesity paradox is considered as an obesity risk factor in
food-insecure households. Nettel et al.,*” according to the
insurance hypothesis (IH), demonstrated that obesity in FI
condition is originated in adaptive evolutionary thinking:
the function of storing fat is to provide a buffer against
shortfalls in the food supply. Thus, people may store higher
adipose tissue when they receive cues that availability to
food is unsure.®™ In addtion, Dhurandhar et a/.,[" according
to hypothesis known as a “resource scarcity hypothesis,”
speculated that fattening is a physiologically regulated
response to threatened food supply, which occurs specifically
in low social status individuals. Nevertheless, in accordance
with our findings the latest epidmiological study conducted
by Eisenmann et al.*¥ reported no difference between the
association of FI and OW/OB risk anong children. Although,
Eisenmann er alPY did suggest that sex and race may
mediate the relationship between FI and rsik of OW/OB in
children. However in present meta-analysis in category of
children under 6 years, any significant association were not
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Figure 4: Forest plots showing investigating the association of food security status and risk of childhood overweight/obesity in different subgroups
of economic development level (developed/developing countries) (2001-2017) (OR with 95% CIl). All comparison was conducted with food secure

subjects (referent)

found in all subgroups of sex and ethnicity. The mechanisms
of association between FI with the OW/OB risk in children
are still not well understood. One possibility is that mothers
supply enough meals for their children by decreasing their
own meals.*?! Children may also have availability to better
quality intake than their family.*?’ This opinion may be
confirmed by the results of recent adult epidmiological
studies. Moradi et all' and Franklin et al® reported
that adults in FI condition, were at risk of obesity. Hence,
maternal care for under 6 years children can be recognized as
a main factor for the prevention of OW/OB in FI conditions.
Even though, this maternal care and support led to lower
food quality, and finally could associate to inhanced risks of
obesity in women.

Other noteworthy results among children and adolescents
(12-18 years) is that sever FI increased the risk of
OW/OB, whereas lower levels of FI did not. Conversely
to preschool and lower-aged children, it seems that
among the 12- to 18-year-old population (with decreased
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maternal care and support), there is an increase in the
OW/OB risk for sever FI level. Moreover, FI has an effect
on adolescent OW/OB through mechanisms that have
been proposed in previous studies, such as: calorie dense
foods?*+; nutrient-poor meals®!; lower intakes of high
quality protein source and more intakes of snack meals™!;
higher eating when food is accessible and metabolic
changes to ensure enough uses of energy**; parenting
or feeding styles(®?l; psychological or mental dioeders*¢%,
different standards for a healthy diet; and pregnancy FIL.*)
Further rigorous evidence is yet required to understand
the effects of FI on the risk of OW/OB in under 18 years
individuals.

In addition, another main results of the current research
indicated that according to national economic development
degree there was association between FI and the risk of
OW/OB in 18 years individuals. In similar results, recent
meta-analysis!'Y in adults showed that socioeconomic level
was an important factor affecting weight status. The lower
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Table 2: Subgroup analysis to assess the association between food security status and risk of childhood and adolescent
overweight and obesity (2001-2019)

Subgrouped by* No. of studies Pooled OR! 95% CI I (%) P for heterogeneity
Age
Children (under 6 year)
Food insecurity level
Mild food insecurity 2 0.98 0.84,1.13 87.6 0.04
Moderate food insecurity 3 0.99 0.84, 1.15 79.7 0.07
Sever food insecurity 3 1.09 0.80, 1.48 90.3 <0.001
Gender
Girls 5 0.93 0.86, 1.00 0.0 0.56
Boys 4 0.98 0.90, 1.07 0.0 0.98
Both 10 1.02 0.93, 1.11 76.9 <0.001
Race/ethnicity
Hispanic 5 0.96 0.84, 1.09 50.0 0.09
Mixed 8 0.99 0.93, 1.05 55.6 0.03
Assessment method
Child Food Insecurity 2 0.95 0.70, 1.38 0.0 0.42
Household Food Insecurity 11 0.99 0.93, 1.06 63.2 0.001
Economic development level
Developed 9 1.02 0.95, 1.09 56.8 0.01
Developing 4 0.88 0.84,0.93 0.0 0.42
Children (6-12 year)
Gender
Girls 2 1.31 0.58,2.99 94.1 <0.001
Boys 0.97 0.64, 1.49 69.7 0.06
Both 3 1.00 0.94, 1.07 47.4 0.07
Race/ethnicity
Hispanic 2 1.01 0.87,1.17 0.0 0.55
White 2 1.20 0.69, 2.11 95.3 <0.001
Mixed 3 1.03 0.90, 1.18 80.9 0.005
Assessment method
Child Food Insecurity 3 1.01 0.90, 1.14 439 0.16
Household Food Insecurity 4 1.05 0.93,1.18 76.5 <0.001
Economic development level
Developed 3 1.06 0.94,1.19 84.5 <0.001
Developing 3 0.94 0.80, 1.12 40.7 0.18
Adolescents (12-18 year)
Food insecurity level
Mild food insecurity 4 1.12 0.99, 1.26 81.50 0.001
Moderate food insecurity 4 1.13 0.99, 1.30 79.8 0.001
Sever food insecurity 4 1.24 1.03, 1.49 83.3 0.001
Race/ethnicity
Hispanic 2 1.02 0.96, 1.08 10.5 0.29
Mixed 4 1.06 0.98, 1.15 90.4 0.0
Economic development level
Developed 4 1.14 1.02,1.27 72.2 0.006
Developing 5 0.97 0.88, 1.07 51.1 0.10

!Calculated by Random-effects model. *All comparison was conducted with food secure subjects (referent)

subjective socioeconomic level was associated with changes
in several metabolic hormones, for example, increases in
neuropeptide Y (NPY),'*! insulin**%5] and cortisol,’! which
may lead to obesity. Furthermore, individuals who had a
lower subjective socioeconomic level indicated an increase
in active ghrelin, leading to lower feelings of fullness and

International Journal of Preventive Medicine 2020, 11: 158

satiety, compared with those at a higher socioeconomic
level.[] These associations may be amplified by obesogenic
environments in developed countries (such as higher
psychosocial stress and biological functioning, access to
energy-dense and low-nutrient foods), leading to increased
risks of OW/OB.[¢#]
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Meta-analysis estimates, given named study is omitted

several subgroup analyses according to age,
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Figure 5: Forest plot of sensitivity analysis of all included studies
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Figure 6: Funnel plot of food security status and risk of childhood and
adolescents OW/OB
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Strengths and limitations

The important power of present meta-analysis is the high
number of articles assessed. The high number of articles
leads to a better and more accurate conclusion. Moreover,
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assessment tools, are important strengths and unique aspects
of the present study. Several limitations of current study
should be noted. (1) High heterogencity was existed in
the statistical analysis, even though several subgroups and
sensitivity analyses were conducted. (2) Notwithstanding
the several articles published relevant to the relationship
between FI and the risk of OW/OB among children and
adolescents, only some articles assessed FI with reference
to the risk of abdominal obesity. (3) Although the scale of
food security assessment did not affect the results, most
studies used the household scale instead of a child food
security scale. The use of household food security data
in assessing the child’s food security level may increase
possible errors. (4) A number of studies?!-?>263337381 reported
wide age-range (6—18) results. This reporting method led
to a limitation in this paper’s subgroup analyses. (5) Many
of the studies included were conducted in developed
cOuntries[20»22,25-27,29,30,32,34,36-40,42,49,50,52] Wlth Only a relatively
small number of studies being conducted in developing
Countries.[27’31’35’41’43’48’51]

Conclusions

In summarize, the current study demonstrated that there
was no association between FI status and risk of OW/OB in
under 18 year individuals. However, this analysis implied
that sever FI level may be related with a significant OW/OB
risk in adolescents. Moreover, the economic development
status had positive association with the relationship
between FI and increased the risk of OW/OB in under
18-year individuals. Performing program to decrease the
OW/OB risks by facilitating the bioavailability of essential
nutrients, fortified, and complementary foods and following
dietary guidelines—as well as improving infant and young
child feeding (IYCF) practices® —should be integrated
into poverty rebate programs. Additional longitudinal
research with adjusting main obesity related factor such as
physical activity or energy intake are required to acceptance
the possible association between FI and the OW/OB risk in
under 18-year individuals. Additionally, it is proposed that
in next researches, more consideration to the association
between FI and central obesity.
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Supplementary Table 1: Quality assessment of included cross-sectional studies using the Newcastle-Ottawa scale

First Author (year) Selection Comparability Exposure Quality Score
Alaimo K (2001) krEEE ** Hrx +10/10
Casey PH (2006) Rk o R +9/10
Whitaker RC (2006) oAk wx ok +10/10
Isanaka S (2007) kil ** Hrx +10/10
Martin KS (2007) oAk o ok +10/10
Gundersen C (2009) Hokkx Hok HoAk +9/10
Metallinos-Katsaras E (2009) ook Hok oAk +9/10
DuboisL (2011) HAAAK o ok +10/10
Kac G (2012) ok *k sk +10/10
Kaur J (2015) HkwEE ** Hrx +10/10
Trappmann JL (2015) HAAAK o ok +10/10
Holben DH (2015) HEE *x ok +9/10
Hernandez DC (2016) HkrEE ** Hrx +10/10
Papas MA (2016) oAk o ok +9/10
Speirs KE (2016) oAk wx ok +9/10
Gubert MB (2016) kil ** Hrx +10/10
Jones AD (2016) HAAAK o ok +10/10
Jafari F (2017) oAk wx ok +9/10
Bhawra J (2017) HrEE ** ko +9/10
Shamah-Levy T (2017) oAk o ok +10/10
Swindle (2018) HHE o ok +8/10
Yeganeh (2018) Rk ** Hrx +8/10
Wu (2019) Rk o ok +9/10
Au (2019) oAk o ok +9/10
Lee (2019) HrEE ** Hkx +9/10
Gipson-Jones (2019) HA Hk Ak +8/10

Each star represents one point from Newcastle Ottawa score

Supplementary Table 2: Quality assessment of included longitudinal studies using the Newcastle-Ottawa scale

First Author (year) Selection Comparability Features of outcome Quality Score
Rose D (2006) oAk K ok +10/10
Dubois L (2006) Rkl *x Rk +10/10
Gundersen C (2008) Ak oK ok +10/10
Rosas LG (2011) Ak K o +10/10
Metallinos-Katsaras E (2012) HokE ok Hok +9/10
Lohman BJ (2016) oAk ok ok +10/10

Each star represents one point from Newcastle Ottawa score



