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Abstract

Introduction: Plumbum is a heavy metal that is neurotoxic in children. Plumbum exposure in slum and
densely populated environments adversely affects physical growth, nervous system development, memory
disorders and learning disorders, cognitive deficits, psychological disorders and negative temperament of
children that persist until adulthood. Zinc is an important trace element in the body. Increased free radical
production and oxidative stress can interfere with homeostasis trace elements. Trace element zinc plays an
important role in the mechanism of oxidants and antioxidants in microorganisms.

Method: This study is an analytical study with a cross-sectional design with sampling using the random
sampling method in grade 3 to 6 grade BK Surabaya elementary school. Measuring plumbum and zinc levels
using hair media was measured by the Atomic Absorption Spectrophotometry (AAS) and temperament
measurements using the Indonesia’s Children’s Temperament Questionnaire.

Results and Discussions: Disorders of elemental levels and elemental imbalances will result in oxidative
cellular component damage associated with the child’s negative temperament which adversely affects
communication with parents, siblings with peers and poor academic performance. This disorder can be
sustained in adolescence with clinical manifestations of aggressiveness, behavioral disorders and substance
abuse and in adulthood the negative impact of difficulty finding work and poor communication in the family.

Conclusions: Pb, Zinc, the ratio of zinc to Plumbum is significant to the child’s temperament.

Keywords: Child temperament, plumbum, zinc, zinc/plumbum ratio.

Introduction

Plumbum exposure in the environment adversely
affects children because plumbum is neurotoxic and
affects the development of the brain area of the prefrontal
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cortex, basal ganglia, hippocampus and cerebellum(!-?).
The highest target for plumbum exposure is the central
nervous system area. Chronic plumbum exposure
adversely affects physical growth, nervous system
development, memory disorders and learning disorders,
cognitive deficits, psychological disorders and behaviors
and negative temperament of children. Infants and
children at high risk of plumbum pollution with levels
below 10png/100ml can cause impaired fetal growth and
development and cognitive deficits ®). Temperament
in children is defined as a way of thinking, behaving,
or reacting which is an individual characteristic and
refers to the ways a person lives®® Children with
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negative temper the difficult child (difficult children)
are usually very active, sensitive stimulate and have
irregular habits. The negative withdrawal response is
a characteristic of these children and requires a more
structured environment. Children become slow to adapt
to new routines, people or situations. Mood expressions
are usually strong and especially negative. They often
cry and frustration often leads to violent tantrums (the
slow-to-warm-up) child usually reacts negatively and
with mild intensity to new stimuli and unless pressed,
slowly adapts to repeated contact.They only respond
with mild rejection but are passive to something new or
foreign or changes in routine. Children are quite inactive
and moody but only show moderate disorder in terms
of function.Children are more susceptible to behavioral
problems at the beginning and middle of childhood”.
Negative temperament is associated with emotional
and behavioral disorders that require clinical attention
because they can be sustained until adulthood®. Given
the magnitude of the impact of plumbum exposure on
the negative temperament of children as an observer
of mental health of children and adolescents, it is
considered necessary to conduct research to prevent the
risk of children’s and adolescent behavioral disorders
and personality disorders as adults which burden my
family and the surrounding environment

Method

This study was an observational analytic study with
cross-sectional design using random sampling method
in grade 3 to 6 grade B K Surabaya elementary school
with a sample of 44 children. Before the research was
conducted, researchers with the help of the principal and
class teacher met with parents and students to provide
an explanation of the research procedures and provide
information for consent and informed consent that must

be filled by the respondent. Inclusion criteria for research
subjects were children aged 9-12 years no organic
disturbances were found, mothers of children with at
least junior high school education could communicate
Indonesian, patients cooperatively and not experience
severe psychosocial stressors. Pb and zinc examination
was taken from cutting 10 pieces of children’s hair in
the occipital area close to the scalp, then the Atomic
Absorption Spectrophotometry (AAS) method and
temperament measurements were examined using the
Children’s Temperament Questionnaire. Sampling from
hair based on growth is not invasive, provides a child’s
sense of comfort and the levels of plumbum and zinc
in the hair stay longer so they can accurately identify
PB and Zink levels 1912 Pb value, Zn, Pb/Zink ratio in
the form of numerical data and statistical analysis with
normality test with results p <0.05, which means that
the distribution is not normal so that in the correlation
test using the Spearman correlation test.The child’s
temperament questionnaire which was validated by Rini
Harahap in 2013 and has been used for both research and
clinical needs (Harapan, 2014) consisted of 15 questions
consisting of positive and negative statements.Positive
statements consist of 11 statements, namely statements
with numbers 1, 2,3, 4, 5, 6, 7, 8, 9, 10 and 11. The
choice form of positive statements is always valued (SL),
sometimes (KK) and never (TP), with a score of 1-3.
Score 1 is never, score 2 is sometimes, score 3 is always.
While the negative statement consists of 4 statements on
numbers 12, 13, 14 and 15.Negative statement choices
are always (SL), sometimes (KK) and never (TP), with
a score of 1-3. Score 1 is always, score 2 is sometimes,
score 3 is never. The lowest total score is 15 and the
highest score is 45. Scoring interpretation is a total score
of 15-24 = difficult, a total score of 25-34 = slow and a
score of 35-45 = eas.

Results and Discussions

Table 1: Demographic Data of the Childrenin BK Surabaya Elementary 2019

Variable Category Frequency %
<12 years 41 93,18%
Age
> 12 years 3 6,82%
Female 13 29,55%
Gender
Male 31 70,45%
First Child 24 54,55%
Birth Order
Others 20 45,45%




Medico-legal Update, April-June 2020, Vol. 20, No. 2 803

Variable Category Frequency %
) ) S Never 40 90,91%
History of violence in childhood
Yes 4 9,09%
Difficult 6,82%
Temperament Slow 35 79,55%
Easy 6 13,64%

Table 1 obtains the highest age results of less than
12 years at 93.18% with male sex at 70.54%, the order
of the first high-ranking child is 54.55% and the most
temperament of the child is the slow temperament of
79.55%.Pb, Zn, Pb/Zink ratios are numerical data and
have been tested by normality test with the results of p
<0.05, which means that the distribution is abnormal so
that the correlation test uses the Spearman correlation
test with the following results:

Table 2: Correlation between Pb, Zink, Pb/Zink
ratio with the children’s temperament in B K
Surabaya Elementary 2019

Temperament Score
Spearman Correlation
r — value
Pb -0,078
Zn -0,325*
Pb/Zn 0,208

*. Correlation is significant at the 0.05 level
(2-tailed).

**_ Correlation is significant at the 0.01 level
(2-tailed).

Most child respondents are slow temperament.
Temperament in children is defined as a way of thinking,
behaving, or reacting which becomes individual
characteristics and refers to the ways a person goes
through life.

The classification of temperaments in children
is divided into three, namely The Easy Child, The
Difficult Child, The Slow-to-warm-up child (34The
Easy Child (easy child) children are more relaxed and
temperamental, have regular and predictable habits
and have a positive approach to new stimuli. Children
are more open and can adapt to changes and show the
intensity of moods that are mild to moderate which
are usually positive 1) The Difficult Child (difficult
child) children have a difficult temper usually very

active, sensitive and have irregular habits. The negative
withdrawal response is a characteristic of these children
and requires a more structured environment. Children
become slow to adapt to new routines, people or
situations. Mood expressions are usually strong and
especially negative. They often cry and frustration often
leads to violent tantrums (®The Slow-to-warm-up child
usually reacts negatively and with mild intensity to new
stimuli and unless pressed, slowly adapt to repeated
contact. They only respond with mild rejection but
are passive to something new or foreign or changes
in routine. Children are not quite active and moody
but only show moderate disorder in terms of function.
Children are more susceptible to behavioral problems at
the beginning and middle of childhood (317), Parenting
is a process of introducing and supporting a child’s
physical, emotional, social and intellectual development
from a baby to an adult.. Another aspect is that parenting
is the interaction between children and caregivers during
care, including the process of developing appropriate
knowledge and skills for children, ways to educate by
giving rules and restrictions applied to their children,
maintenance, instilling trust, how to get along, attitudes
create an emotional atmosphere, protection and teach
general behavior that can be accepted by society. Socio-
economic status affects many aspects of parenting. Low
income families limit the purchase of goods needed in
parenting, such as educational games and books that are
beneficial for child development. Poverty and economic
insecurity affect the mental health of parents in relation
to non-supportive childcare %19, Slow temperament
can be caused by a lack of parental stimulation due to
family economic limitations and the impact of slum
environments with high air pollution.

Stressful conditions in parents can potentially
damage parents’ attitudes and behavior towards
children. Parental stress can come from various forms,
such as financial difficulties, lack of social support and
marriage problems. Stressors have a negative impact
on the general well-being and health of parents and
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seize their attention and emotional energy. Parental
stress can reduce involvement, attention, patience and
tolerance for children and increase the use of punitive
practices.?“The results of the study stated that the
majority of children did not experience childhood
trauma while the results of the most temperament were
slow temperament. These results can explain the theory
of Stella Chest that since childhood children have
their own responses. Easy child child, easy to adapt to
children environment difficult child difficult to adapt to
environment, dissident while child slow to warm up is
marked by indifference to the surrounding environment.
Children also play a role in their own development.
Temperament’s interactions and environment are known
as good and fit. The results of the study concluded that
there was a significant relationship between zinc levels
and the child’s temperament, but no significant results
were found between the plumbum level and the child’s
temperament. These results are not in accordance with
the theory that plumbum is neurotoxic and the risk of
brain damage in children with clinical manifestations
of learning disorders, memory disorders and disorders
of emotional control, irritability, irritability and chronic
and high levels of exposure can cause death.The results
of'this study still require special attention considering the
location of the living and living areas of slums, the pattern
of care that does not provide stimulation and limited
facilities and infrastructure, because the interaction
of these factors negatively affects the child’s growth
process in the form of mental emotional disorders that
can continuing until adolescence and adulthood which
results in a burden on the family and the environment.
The ratio of Zinc to Pb in child respondents in the study
showed meaningless results. Measurement of Zinc ratio
to Pb is a new study that has never been done before
21-2)The rationale of this study is based on the Pb
mechanism into the body by binding to calmodulin and
blocking the N-methyl-D-aspartate enzyme which will
damage brain neuroplasticity and cause encephalopathy
and edema in the cerebellum region, this damage is
irreversible. Plumbum will inhibit tyrosine synthesis
into dopamine, resulting in reduced attention function,
visual motor reasoning skills and reading, numeracy and
math skills. ®3-29Plumbum also inhibits the synthesis
of tryptophan into serotonin, resulting in symptoms of
hyperactivity and impulsivity. ??Zinc is an important
trace element and plays a major role in the synthesis of
neurotransmitters in central nervous system. *8-29Zinc
plays a role in the synthesis of dopamine, serotonin
and norepinephrine neurotransmitters and increases

GABA (amino-amino butyric acid) which functions as
inhibitory/relaxation neurotransmitters.?42%)

Conclusions

The results showed significant results between
zinc and child’s temperament. Zinc plays a role in the
metabolism of melatonin which is the basic ingredient of
tyrosine. Melatonin is a hormone secreted by the pineal
glandule and is tasked with regulating the rhythm of the
circadian cycle which is responsible for regulating the
human sleep cycle. Children with emotional disorders
often experience sleep disorders that are thought to be
caused due to melatonin deficiency (12, Zinc also acts
as a precursor in the synthesis of tryptophan. High Pb
levels will aggravate children’s emotional disturbances
characterized by increased symptoms of hyperactivity,
impulsivity, motor, cognitive impairment and decreased
academic performance 839
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