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Abstract

Aims: The purpose of writing this literature review is to determine the effect of leadon the
possibility of stunting. Methods: The inclusion criteria used are 1) community population
of human. 2) without intervention 3) without comparison 4)Outcome: stunting factor, lead
effect on stunting, stunting becomes unsteady. 5) Clinical Trials. 6) articles published
between 2017 and 2022 and 7) English. Whilethe exclusion criteria used are 1) Abstract, 2)
Free Access, and 3) Full Text. Data sources are from Google Scholar and PubMed. Literature
review writing starts fromMay to July 2022. Results: Based on a literature review
conducted on 4 articles, itwas found that there was an effect of lead in the blood on the
likelihood of stunting.Conclusions: There is a relationship between lead and stunting.
However, lead is not the only cause of stunting. The incidence of stunting globally is more
often influenced by the low level of community income. The results of this literature review
are important to assist the government in controlling exposure to lead (Pb) chemicals in the
work environment
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INTRODUCTION

Lead is a bluish silver heavy metal with a
low melting point and is usually found in
nature in combination with other
elements and has a small amount of toxic
properties (ATSDR, 2019). The symbol
of lead is Pb derived from the Latin word
plumbum. Lead has atomic number 82
which in the periodic system is located in
group IVA and period 6. Ingeneral, lead
is used as an ingredient in the motor
vehicle, battery, fuel,building paint, etc.
Based on researchdone by Gleason, lead
naturally existson earth and continues to
grow with the development of the
industrial world. Lead-contaminated
particles can be transported through soil,
water, and air (ATSDR, 2019). Basedon
several studies of lead found in water,
food ingredients (sweeteners, fruits,
marine products, etc.), and toyscontribute
20% to their concentration in human
blood or the Blood Lead Concentration.
In addition, Pb in child blood can occur
as a result of transmission from mother to
baby through Mother's Milk Air (ASI)
(Skakkekek et al, 2011) and
transparently during intrauterine life
(Chen et al., 2014). One developing
country with Pb pollution in its watersthat
has exceeded the maximum pollution
threshold set by the

government is Indonesia (AkhsanPanna,
Yeni Dhamayanti, 2019). Chen et al at
Hisamuddin (2020) stated that adverse
respiratory health impact affecting
children living in urban area may be
influenced by the exposure to air
pollutants produced by vehicles emission

Lead Pb that exceeds the safety
threshold in thehuman body can cause a
variety of disorders, such as stunting
growth (Gleason et al., 2016).

Stunting is a chronicnutritional
problem that describes the slowing
growth of long-term malnutrition (Amin,
2014). Stunting usually occurs during the
period of 1,000 Days of Life (HPK)
dividedinto 270 days during pregnancy
and 730 days after the baby is born. This
has been scientifically proven to be a
defining period of life. This is supported
by the WHO's Child Growth Standard's
statement that the child's process is short
or stunting usually begins from the
beginning of the 2 to 3 year old's life and
lasts untilthe child turns 18. In general,
the causes of staining are malnutrition,
lack of micro nutrients, and infection.
However, there are further studies on the
contribution of toxic
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environmental exposure including lead in
it. Lead exposure is thought to cause
nutritional deficits and ultimately disrupt
nerve developmentin children.

Based on this description, the
author is interested in creating a review
literature aimed at studyinglead, stunting,
and what impact lead has on the
probability of stunting both on fetal
development and after birth.

METHODS

Systematic  review reference
source articles are sourced from PubMed
and Google Scholar. Datasearch using
Boolean search methods uses the
keywords "Effect” and "Lead" and
"Stunting”. The preferredreporting item
for Systematic Review and Meta-
Analysis Protocol (PRISMA-P) is used to
write this systematic review. All
references are written in English with
specific publication years from 2017 to
2022. References in each article found
during the initial search are also
investigated, and articles or journals

relevant to the topic will be identifiedand
reviewed in this writing.

RESULTS

Using PubMed or Google
Scholar search methods, research related
to the title Stunting and lead: using causal
mediation analysis to better understand
how environmentallead exposure affects
cognitive  outcomes in  children,
PROCOMID, aFood-Assisted Maternal
and Child Health and Nutrition Program,
Contributes to Postpartum Weight
Retention in Guatemala: A Cluster-
Randomized Controlled Intervention
Trial, Independent and combined effects
of improved water, sanitation, and
hygiene, and improved complementary
feeding, on stunting and anaemia among
HIV-exposed  children  in  rural
Zimbabwe: a cluster- randomised
controlled trial, danProtocol for the trial
to establish a causal linkage between
mycotoxin exposure and child stunting: a
cluster randomized trial. Below is a
diagram of Prism's plot of data search by
PICOS method and its explanation.
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Image 1. Diagram of the process of searching for data on the effect of lead to stunting in

both onfetal development and after birth.

The total lead and stunting data(n=202) is
then focused on the impactof lead on
stunting (n=38), leadinvolvement in the
human body on stunting (n=28), and then
on the research article type (n=16).
Subsequent to 16 types of research
articles, the choice of articles analyzed
based on PICOS inclusion criteria
(Population, Intervention, Comparison,
Results, Study Design, Year of
Publication, and Language) was as

follows: 1) community population.
without intervention 3)

2)
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without comparison 4) Outcome: factor
stunting, lead effect on stunting,
stunting becomes unsteady.

5) Clinical Trial. 6) articles published
between 2017 and 2022 and 7) English.

Each article is studied and
analyzed according to inclusioncriteria.
There are many articles that are
eliminated because they do not meet the
criteria; there are interventions, not
research articles, inthe results section
that do not present
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the set variability and the researchyear is
not a time span between 2017 and 2022.
An analysis of articles is obtained after
the identification, screening, criteria
determination of up to 4 articles are
analyzed.

A total of four international
articles meet the criteria and are sampled
for synthesis and analysis. The inclusion
criteria for "results” are determined
according to the purpose

of the library review, variability is
included in the PICOS method to be
extensively explored, and clearly the
factors causing the stunting, lead effect
on the stunting, and getting thestunting to
be unstunting.

There are 4 articles that meet the
criteria, which are then analyzed and
synthesized and shown in table 1below:

Table Of The Effect Of Lead In The Body On The Occurrence Of Stunting

No Title

Design, Samples,

Measurements

Analysis
Teqgnique

Result

1. | Stunting and

Participants were

lead: using | 734 children from
causal a longitudinal
mediation birth cohort
analysis to | established in
better rural Bangladesh
understand | to study the health
how effects of prenatal
environment | and early
al lead | childhood
exposure environmental
affects metal exposures.
cognitive Lead  exposure
outcomes in | was estimated
children using  umbilical
cord blood

samples obtained
at birth and blood
obtained via

This research
uses a cohort
study  and
laboratory
tests at the
Trace Metals
Laboratory
HSPH uses
ICP-MS

Stunting was not a mediator
of the effect of lead in our
analyses. Results suggested
effect  modification by
stunting. In an area of
Bangladesh with lower lead
exposures (median umbilical

cord blood lead
concentration, 1.7 pg/dL),
stunting modified the

relationship between prenatal
blood lead concentrations
and cognitive score at age 2—
3 years. A 1-unit increase in
natural log cord blood lead
concentration in the presence
of stunting was associated
with a 2.1-unit decrease in
cognitive scores (p =— 2.10,
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venipuncture at
age 20-40
months. Stunting
was determined
using the World
Health
Organization’s
standards.
Neurodevelopmen
t was assessed at
age 20-40 months
years using the
Bayley Scales of

SE = 0.71, P = 0.003). This

interaction was not found ina
second study site where lead
exposures  were  higher
(median umbilical cord blood
lead concentration, 6.1
pg/dL, p=—0.45, SE = 0.49,
P = 0.360).

Infant and

Toddler

Development,

Third Edition

(BSID-I111).
PROCOMI This research | All analyses | The results of the BMI model
D. a Food- used linear mixed | in this | show that at 12 mo
A;sisted models research postpartum, the program had
Maternal controlling ~ for | conducted | a significant impact on
and  Child | Pregnancy weight | using women’s BMI (in kg/m2) of
Health and with random | STATA 14 0.34, 0.32, and 0.41 in arms
Nutrition Cluster and | (StataCorp | A, D, and E, respectively
Program mother effects. LP) and | (Supplemental Figure 1). At
Contribu,tes Data on 3535 pertain to the | 18 mo, the impact was
to women were individual marginally significant in arm
Postpartum analyzed level. A only and at 24 mo no
Weight significant effect was found.
Retention in Using a rigorous study
Guatemala: design, our study
A Cluste-r- demonstrates that an FA-
Randomized MCHN program, aiming to

Controlled

reduce childhood
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Intervention
Trial

undernutrition and
implemented in an area with
a high prevalence of
overweight and  obesity,
increased women’s weight in
the perinatal period. In the
standard program, i.e., the
arm receiving the FFR and
CSB as the individual ration,
the program had an overall
estimated effect of nearly 600
g at 24 mo postpartum. The
results suggest a positive
relation between the size of
the family ration and the
impact on women’s weight.
The largest program impact
and the largest number of
significant  effects  were
found in the standard
program. Smaller effects on
weight, and at fewer time
points, were found with the
smaller family rations.

Independent
and
combined
effects  of
improved
water,
sanitation,
and hygiene,
and
improved

The  Sanitation
Hygiene  Infant
Nutrition Efficacy
(SHINE) trial is
cluster
randomised 2x2
factorial trial in
two districts in
rural Zimbabwe.
Women were
eligible for

Regrssion
model and
Wald Test

Between Nov 22, 2012, and
March 27, 2015, 726 HIV-

positive pregnant women
were included in the trial. 668
children were evaluated at 18
months (147 from 46
standard of care clusters; 147
from 48 I'YCF clusters; 184
from 44 WASH clusters; 190
from 47 I'YCF plus WASH
clusters). Of the 668
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complement
ary

anaemia
exposed

rural
Zimbabwe:

randomised
controlled
trial

feeding, on
stunting and

among HIV-

children in

a  cluster-

inclusion if they
permanently lived
in  the trial
clusters (ie, the
catchment area of
between one and
four village health
workers employed

by the
Zimbabwean
Ministry of

Health and Child
Care) and were
confirmed
pregnant. Clusters
were  randomly
allocated to
standard of care
(52 clusters);
I'YCF (20 g small-
quantity lipid-
based nutrient
supplement daily
for infants from 6
months to 18
months,
complementary
feeding
counselling  with
context-specific
messages,
longitudinal
delivery, and
reinforcement; 53
clusters); WASH

children, 22 (3%) were HIV-

positive, 594 (89%) HIV-
exposed uninfected, and 52
(8%) HIV-unknown. The
I'YCF intervention increased
mean length for age Z score
by 0-26 (95% CI 0-09-0-43;
p=0-003) and haemoglobin
concentration by 2-9 g/L
(95% CI1 0-90-4-90;
p=0-005). 165 (50%) of 329

children in the non-IYCF
groups were stunted,
compared with 136 (40%) of
336 in the IYCF groups
(absolute difference 10%,

95% CI 2-17); and the
prevalence of anaemia was
also lower in the IYCF
groups (45 [14%] of 319)
than in the non-1'YCF groups
(24 [7%] of 329; absolute

difference 7%, 95% Cl 2—
12). The WASH intervention
had no effect on length or
haemoglobin concentration.
There were no trial-related
adverse or serious adverse
events. Since HIV-exposed
children are particularly
vulnerable to undernutrition
and responded well to
improved  complementary
feeding, I'YCF interventions
could have considerable
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(ventilated,

improved pit
latrine, two hand-
washing stations,

liquid soap,
chlorine, play
space, and
hygiene

counselling; 53
clusters); or I'YCF
plus WASH (53
clusters).

benefits in areas of high
antenatal HIV prevalence.
However, elementary WASH
interventions did not lead to
improvements in growth.

Protocol for
the trial to
establish a
causal
linkage
between
mycotoxin
exposure
and child
stunting: a
cluster
randomized
trial

The trial is being
conducted in
Kongwa District,
Dodoma Region
of Tanzania. This
district was
selected because
stunting in the
region is 37%,
slightly above the
national average,
and there were
8000 live births in
2017, enough to
support the trial’s
sample size [32].
The unit  of
randomization is a
health facility. All
52 health facilities
in the district (1
district hospital, 4
health centers and

All outcomes
will be
presented
using
descriptive
statistics;
normally
distributed
data by the
mean and
standard
deviation
(SD)
skewed
distributions
by the
median and
interquartile

range (IQR)

and

The results of this study by
performing three
interventions showed that in
the first 17 days of the trial,
66% of babies in the baseline
and 71% of babies in the
follow-up (n=35) consumed
peanuts the previous day. A
little more mothers reported
the addition of peanuts in
porridges and vegetables on
follow-up rather than basic,
indicating a willingness to
incorporate educational
messages into baby feeding
practices. The second trial
tested maternal acceptance of
intervention conditions (pre-
blended  porridge  flour
provision). Three
consecutive days of urine
samples were collected at

baseline and follow-up in all
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46 dispensaries)
were randomized
into the control or
intervention

group.

infants (n = 37). Low AF
pre-blended porridge flour
supply reduces the
prevalence of urine AFM1
detected by 81% after 7-10
days of AF-free food
delivery, indicating a high
acceptance rate. Based on
these findings, we improved
our trial intervention to
promote and provide pre-
blend flour at the ratio of 4
parts corn to 1 part peanut,
the median ratio of practice
found by mothers in 24 hours
collected in mini trials. This
decision will reduce the
potential difference in food
intake between groups and
reduce the ethical concerns of
increasing peanut
consumption in control
groups

DISCUSION

Based on literature review results
although 10 to 15 g/dL haslong been
considered to be the lower threshold for
lead neurotoxicity (Pb) in children, recent
improvements in research design have
provided empirical evidence that there
may notbe a safe level of Pb exposure.
Bloodmetal levels, such as lead in
blood,

were not surveyed nationwide; however,
some previous studies in (Gleson et al,
2020) found that 78% of children from
urban and rural areashad lead levels in
blood above the CDC's reference level of
5 g/dL and 87% of children in primary
schools inDhaka had BLL.> 10 g/dL. In
contrast, about 97.5% of children in the
U.S. have lead levels below the
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current reference level of 5 g/dL. Results
from prospective cohort studies have
provided evidence that low levels in the
uterus of exposure toPb may interfere
with the growth anddevelopment of the
baby. The central cord blood Pb level
below 10 g/dL hasbeen associated with
birth weight loss, weight gain and
decreased body mass index. In the
neonate of the Cleveland study, abnormal
reflexesand neurological soft signature
scales are related to central Pb levels
(M=5.8¢/dL) and muscle tonicity scales
are related to maternal blood Pb
concentrations (M=6.5 g/dL). The results
of the Mexico City cohort showed a link
between maternalblood Pb levels in mid-
term pregnancy (M=7.7 g¢/dL) and
responses raised by brain stem hearing in
newborns, 3-month-old infants, and 67-
month-old children. The visual function
deficit is also seenin the concentration of
Pb of the central cord blood as low as
10.5 g/dL. In the Boston cohort where the
central cord blood Pb was lower than

16 g/dL for 90% of participants, higher
exposure was attributed to a score drop in
the Bayley Scale Infant

Development Index at 6, 12, 18 and
24 months.

Based on literature reviewresults,
one of the common indicators of
nutritional deficits is stunted growth,
which occurs when the height(or length)
of a child for a certain ageis under 5"
percentile. Current estimates show that
the poorest children in the world have
more than double the stunting rate of the
richestchildren. Similar trends are seen in
the global burden of lead exposure, with
children in developing countriesat the
greatest risk of exposure to these heavy
metals. The findings highlight the strong
possibility of simultaneous exposure, but
from the discovery of only one study
investigated the effects and interactions
of joint exposure to lead and stunting on
neural development; no significant metal-
by-metal- gathering interactions for lead,
arsenic, and manganese were reported.
Thirty-six percent of children under the
age of 5 in Bangladesh are stunting, and
domestic stunting rates are higher as
social economic status declines. At the
district administrative level, the stunting
rate ranges from 28 to 51%,
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and more than half of Bangladesh's
districts (39/64) have a stunting rate
greater than the World Health
Organization's critical threshold of 40%.
Additionally, based on research(Andre et
al, 2020) Since HIV-adjacent children are
particularly susceptible to malnutrition
and respond well to better breastfeeding
food delivery, PMBA interventionscan
have considerable benefits in areas with
high prevalence of antenatal HIV.
However, basic WASH intervention does
not lead to increased growth. Meanwhile,
studies have revealed that stunting is
estimated to contribute to 14-17% of
child deaths under the age of 5 and isa
risk factor for poor cognitive and motor
development and educational outcomes.
The study also revealed that exposure to
fetal and postnatal aflatoxins is one of the
factors that decrease linear growth.

The concentration of lead in the
blood exceeding the threshold value can
have an effect on the probability of child
stoning.According to research (Gleason
et al, 2020) during pregnancy, the
mother's Pb is transferred through the
placenta,putting the developing fetus at
risk.

The fetal stage is thus considered to be a
period that is particularly susceptible to
exposure to Pb even from the lowest
exposure levels.Stunting may also act as
an effectmodifier, i.e., a greater adverse
effectof lead on children with stunting.
One potential mechanism for this is
increased lead absorption: children with
poor nutritional status can absorb more
metal into their body than children with
adequate nutritional intake, leading to a
greaterdecline in neurodevelopment. In
addition, lead and malnutrition affect
neuron metabolism. This combinationcan
lead to a greater decline in neural
development.  Nevertheless, studies
conducted by Andre and Leroy'sresearch
showed no significant results for the
application of WASH (water, sanitation,
and hygiene) in reducing the probability
of stunting.

CONCLUSION

Based on the above description, the
conclusion of the literature review is that
there is a relationship between the levels
of lead in the blood of the mother and the
child in the probability of stunting.
Nevertheless, lead is not the only
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factor in the high stunting rate in the
world. Globally stunting is most common
in developing countries andwith

an inadequate economic
background. Inadequate food intakeand
disease are considered to be thedirect
causes of malnutrition and stunting.
However, improving the baby's diet

through breastfeeding food
intervention proved to reduce stunting
only slightly. There is also alimitation of
evidence so research isneeded to prove
the influence of leadand stunting. Based
on the search results, only one study
investigated the joint effects and
interactions ofjoint exposure to lead and
stunting on neural development; no
significant metal-by-metal-gathering
interactions for lead, arsenic, and
manganese were reported.
Additionally, other factors such as lack

of sanitation, exposure to
aflatoxin, additional diseases such as
anemia and HIV in rural areas. This
literature review is important to helpthe
government control the exposureof lead
chemicals in blood especiallyto mothers
and children under 3 yearsof age in the
working environment.
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