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Pesticide exposure and the level of reverse triiodothyronine on school children
in Brebes District—Indonesia (Article)

,  ,  ,  ,   

Faculty of Public Health Diponegoro University, Semarang, 50275, Indonesia
Medical Faculty, Diponegoro University, Semarang, 50275, Indonesia

Abstract
Background: School children in agriculture area in Brebes District are involved agriculture activities. Pesticide
metabolites were detected in 31.25% out of 48 school children. Pesticide activated de-iodinase type 3 enzymes and
produce reverse Triiodothyronine (rT3). Reverse T3 influences uptake of cellular thyroid hormone. The study aimed to
describe the pesticide exposure and level of rT3 in school children. Method: Subjects were 84 school children who
lived in agriculture area in Brebes District, Indonesia. The study used cross-sectional design. Pesticide metabolites in
urine were measured by HPLC with Triple Quadrupole Tandem Mass Spectrometry detector. Serum samples were
examined by ELISA method for rT3 detection. Data were analyzed using Mann-Whitney tests (α = 0.05). Results: In
51.2% out of 84 subjects, three of six types of dialkyl phosphate metabolite were detected in urine. The type of
pesticide metabolites were diethylthiophospate (35.7%), dimethylthiophospate (28.6%), and dimethyldithiophosphate
(8.3%). The mean levels of diethylthiophospate were 0.01±0.019 ppm (0.001–0.1 ppm), of dimethylthiophospate
0.015±0.034 ppm (0.001–0.14 ppm), and of dimethyldithiophosphate 0.042±0.013 ppm (0.026–0.064 ppm). The mean
level of rT3 was 323.21±193.78 pg/ml (97.22–864.56 pg/ml). All subjects had rT3 above the normal level (25–75 pg/ml).
There was a significance different between the mean level of rT3 among school children who were exposed and non
exposed to pesticide (p < 0.001). Conclusion: Pesticides exposures are thought to increase the activity of D3 and have
an impact on increasing the levels of rT3 level in school children in the agriculture area. All subjects may indicate
cellular hypothyroidism and needs to be confirmed by assessed free T3/reverse T3 ratio. © 2017 American Scientific
Publishers All rights reserved.
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1Faculty of Public Health Diponegoro University, Semarang, 50275, Indonesia
2Doctoral Program of Medicine and Health, Medical Faculty, Diponegoro University, Semarang, 50275, Indonesia

Background: School children in agriculture area in Brebes District are involved agriculture activities. Pesticide
metabolites were detected in 31.25% out of 48 school children. Pesticide activated de-iodinase type 3 enzymes
and produce reverse Triiodothyronine (rT3). Reverse T3 influences uptake of cellular thyroid hormone. The study
aimed to describe the pesticide exposure and level of rT3 in school children. Method: Subjects were 84 school
children who lived in agriculture area in Brebes District, Indonesia. The study used cross-sectional design. Pesti-
cide metabolites in urine were measured by HPLC with Triple Quadrupole Tandem Mass Spectrometry detector.
Serum samples were examined by ELISA method for rT3 detection. Data were analyzed using Mann-Whitney
tests (� = 0�05). Results: In 51.2% out of 84 subjects, three of six types of dialkyl phosphate metabolite were
detected in urine. The type of pesticide metabolites were diethylthiophospate (35.7%), dimethylthiophospate
(28.6%), and dimethyldithiophosphate (8.3%). The mean levels of diethylthiophospate were 0.01±0.019 ppm
(0.001–0.1 ppm), of dimethylthiophospate 0.015±0.034 ppm (0.001–0.14 ppm), and of dimethyldithiophosphate
0.042±0.013 ppm (0.026–0.064 ppm). The mean level of rT3 was 323.21±193.78 pg/ml (97.22–864.56 pg/ml).
All subjects had rT3 above the normal level (25–75 pg/ml). There was a significance different between the mean
level of rT3 among school children who were exposed and non exposed to pesticide (p < 0�001). Conclusion:
Pesticides exposures are thought to increase the activity of D3 and have an impact on increasing the levels of
rT3 level in school children in the agriculture area. All subjects may indicate cellular hypothyroidism and needs
to be confirmed by assessed free T3/reverse T3 ratio.

Keywords: Pesticide Exposure, Reverse T3, School Children, Agriculture Area, De-Iodinase Type 3.

1. INTRODUCTION
Endocrine disrupting chemicals (EDC) are the compounds
that alter the normal functioning of the endocrine system of
both wildlife and humans.1 Pesticide is one of the endocrine
disruptors.1–3 Thyroid hormone endocrine disruptors interfere
with the synthesis of thyroid hormone (T4 and T3) by inhibiting
thyroid peroxidase (TPO) activity, iodine uptake, and de-iodinase
activity, thyroid hormone binding to transport proteins, and thy-
roid hormone metabolism and excretion which all result in the
alteration of thyroid hormone levels.4

An experimental study found out the organophosphate pesti-
cide (chlorpyrifos) reduces thyroid hormones (T3 and T4) level
in mice blood serum, significantly and results hypothyroidism.5�6

Chlorpyrifos causes reduction in triiodothyronine (T3) and thy-
roxine (T4).7 Pesticide exposure reduces the level of thyroid hor-
mone (fT4) 10–16% in greenhouse workers.8 Increases dimethyl
phosphate (DMP) followed by reduced the level of the total

∗Author to whom correspondence should be addressed.

tri-iodothyronine (T3) serum.9 Overt hypothyroidism exhibit
reduces free T4 estimates and increased TSH levels corre-
lates to growth and development.10�11 Free T4 associates with
birth weight.13 Furthermore, hypothyroidism also correlates to
the goiter14�15 and development (cognitive)16�17 and will affect
growth and present a delay in bone age of children.11

Enzyme de-iodinase type 3 (D3) catalyzes the degradation of
T4 converted to inactive T3 (reverse T3/rT3).18�19 The reverse
T3 blocks the receptor of T3 and reduces the conversion T4
to active T3.19 Increase type III de-iodinase resulted in higher
demand for T4 and T3.20 D3 distributes in all tissues21 and inac-
tivates T3 at tissue and plasma level,22 both de-iodinase type D1
and D2 in pituitary.21 The conversion of T4 to active T3 catalyzed
by enzyme de-iodinase type 1 (D1). D3 enzyme in tissues com-
petes with D1 enzyme and D3 enzyme will convert T4 to rT3.23

Organophosphate pesticide exposure activates enzyme de-
iodinase type 3 (D3). A study in the Goldfish revealed level of
D3 enzyme in mRNA of the liver were increased 2.66 and 4.50
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Background: Climate change is a critical concern globally and small island developing states in the Pacific region
are especially vulnerable to climate change-related phenomena. Pacific Islands have been identified as being
amongst the countries most vulnerable to the health impacts of climate change. The purpose of this paper is to
describe impacts of climate change on food and nutrition security in Pacific Island countries, the mechanisms
linking climate change and nutrition, and strategies and policies to address them. Method: A literature review and
documentary analysis was undertaken. Case materials from Pacific Island countries are used to illustrate both
climate change impacts and promising strategies. Results: Climate change exacerbates the existing burden of
malnutrition. Food and nutrition security are affected through changes in local food production and transition from
traditional nutritious diets to dependence on less nutritious imported foods, undermining efforts to reduce hunger
and promote nutrition. Undernutrition, in turn, weakens climate resilience and the coping strategies of vulnera-
ble populations. Nutrition-sensitive adaptation and mitigation measures, climate-resilient and nutrition-sensitive
agriculture development, improved maternal and child care and health, and both community development and
food system resilience measures are proposed as means to address the impacts of climate change on food
and nutrition security. Conclusion: Pacific Island countries should not face these challenges alone. Strengthened
global, regional and community responses to organize better preparedness, adaptation and mitigation against
climate change and its impact on nutrition in Pacific island countries is needed. Specific opportunities to address
these issues in the Pacific will be presented.

Keywords: Climate Change, Food and Nutrition Security, Small Island Developing States, Pacific Island
Countries.

1. INTRODUCTION
Climate change is a critical concern globally and small island
developing states (SIDS) in the Pacific region are especially vul-
nerable to climate change-related phenomena.1�2 Increasing pol-
icy, development, scientific and public health attention is being
paid to climate change risks and vulnerabilities, and to climate
change-related preparedness, adaptation, and mitigation. While
those most responsible for anthropogenic climate change reside
in industrialized countries, Pacific Island peoples are among
those most impacted from its health consequences,3 including
from malnutrition and food insecurity.

The Pacific Ocean is home to 20 SIDS with diverse geography,
populations, cultures and economies. Populations inhabit 2 dis-
tinct Island types: High islands (volcanic) and low islands (coral
atolls) spread over three subregions of Melanesia, Micronesia
and Polynesia. Land area comprises only 2% of the combined

∗Author to whom correspondence should be addressed.

jurisdictions of all Pacific SIDS, being dwarfed by their Exclusive
Economic Zones. The total population is less than 11 million.
Traditional lifestyles in Pacific SIDS depend on subsis-

tence livelihoods including agriculture, fishing, hunting and wild
foraging, with Pacific Islander peoples having developed sophis-
ticated management of both terrestrial and marine food pro-
duction systems. Today, while subsistence activities still persist,
income generation activities and trade policies have resulted in
imported foods becoming readily available for many. Simultane-
ously, inadequate food security in Pacific Islands is worsening
as a consequence of multiple factors: a decline in local avail-
ability and production of subsistence foods; a lack of income
to purchase adequate alternative foods; falling food production
per capita, low or absent growth in agricultural production, and
inadequate support for subsistence agriculture, and increased and
costly dependence on food imports.4�5

Dietary patterns have shifted over the past 50 years from
reliance on traditional low-fat diets, rich in root vegetables
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An Overview of the Protection of
Children Rights Under Islamic Law
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Islamic law outlines a comprehensive of children’s rights that deserve protection. These are related toin many
sources of Islamic law (the Shari’ah) which include the Quran, the Sunnah, Secondary Sources e.g., ‘urf and
juristic discourse. Such rights include the right to lineage (nasab), right to care and custody, the right to main-
tenance, the right to the good name, the right to love and affection and so forth. Children’s rights are also
protected based on the general aim of the Shari’ah: (maqasid al-Shari’ah) i.e., securing benefit to all mankind
and protect them from any harm. As protection of children’s rights are vital but violated by many nowadays,
this paper seeks to study on the protection of children’s rights under Islamic law. It aims at providing a critical
overview of overall principles for the protection of children’s rights in Islam based on the Qur’an and Sunnah of
the Prophet (PBUH). It is hoped that this research will provide a basic understanding on children rights in Islam
that require attention and safeguards from all.

Keywords: Child Protection, Children Rights, Islamic Law, An Overview.

1. INTRODUCTION
Islam is a divine religion revealed through the messenger of God
(Allah the almighty), the teaching of which is manifested through
the Quran and the Sunnah of the Prophet (saw). Islam regards
children as a bounty and trust from Allah the God. They are the
most valuable property gifted by Allah (s.w.t.) to beautify and
complement the parent’s life and their family. The Quran clearly
states to the effect;” Wealth and sons are allurements of the life
of this world � � � ”1

The above verse clearly expresses that children are the source
of happiness which beautify a person’s life. The presence of chil-
dren in a family would compliment the family. Without children,
a family is not perfect and something will be lacking. Therefore,
it is undeniable that children are valuable assets and everybody
desire to have children in their life.

In terms of definition, a child basically refers to a person who
does not reach the age of puberty.2 The age of puberty may be
determined through the appearance of natural symptoms in a girl
or a boy as early as the age of nine. If there is no natural symptom
then puberty is determined by age. The natural symptoms that
indicate puberty as agreed upon by the Muslim jurists include
sexual dream (in a boy), menstruation and pregnancy (in a girl).
As regards age, if the natural symptoms do not appear, the major-
ity of the Muslim jurists, including the Shafiis, the Hanbalis, Abu
Yusuf and Muhammad of the Hanafis, one report attributed to

∗Author to whom correspondence should be addressed.

Imam Abu Hanifah and some of the Malikis are of the view that
the age of puberty with respect to both a boy and a girl is upon
the completion of his/her 15 years of the lunar year.2

2. PROTECTION OF CHILDREN
FUNDAMENTAL RIGHTS
UNDER ISLAMIC LAW

Under Islamic law, children’s rights are guaranteed and protected
as early as the day it is conceived, blown with soul and continues
until the child is born up to the age of puberty or majority. From
this time onwards, the unborn babies and children are protected
with certain guaranteed rights which can be generally classified
into fundamental rights, rights in family relationship and rights
to be protected from any form of harm.
Protection of Children Fundamental Rights is manifested in

many verses of the Quran and the hadith of the Prophet (PBUH)
which include the rights to life, religion, dignity, health, identity,
marriage, education, and right to live in a family environment.
Under Islamic law, protection of the child’s right to life begins
even before the child is born. This right is manifested in several
ways, such as by prohibition of abortion3 and/or any act either
from the child’s parents or any other person that is likely to
endanger the life of the child.4 For example, pushing a pregnant
woman, scaring her or causing harm on her which will likely
affect the fetus.5
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Improving Students’ Interest in Learning

Science and Mathematics
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Science and Mathematics Education Department, Faculty of Education, Universiti Teknologi MARA Selangor,
Puncak Alam Campus, 42300 Bandar Puncak Alam, Selangor Darul Ehsan, Malaysia

The discontinuities between students’ experiences in the Science and Mathematics lessons at school with the
realities, and the educators’ oblivion at looking into the crucial influences of experiences outside the school have
on students’ beliefs, attitudes and motivations to learn have caused in the decline of students’ performances and
interests to learn these two subjects in schools. Considering this emerging concern, the Science and Technology
Department, Faculty of Education, UiTM has introduced Intellectual Science and Mathematics Program (I-SMP)
designed for primary school students to acquire Science and Mathematics, knowledge and skills differently from
how learning takes place in the normal classroom. This study was carried out to determine the perception and
engagement of primary school students in learning Science and Mathematics through the I-SMP. The study
employed mixed approach combining the quantitative and qualitative methods. A total of 160 Standard Six
students were purposely selected as respondents. A set of questionnaire was designed to gather the students’
perception and motivation after they experienced the I-SMP. The quantitative data were supported by the data
recorded from the observation and the informal interview during the program. The study indicates that, I-SMP is
able to promote positive perceptions and improve students’ attitude towards learning. The consolidation of the
data gathered had proven I-SMP’s capability in enhancing students’ engagement in learning the two subjects.
The interactive inquiry approach infused with hands-on and interesting outdoor activities succeeded in triggering
students’ readiness to learn made visible through their high level of engagement in learning. It is recommended
that teachers who are teaching Science and Mathematics adapt this innovative and creative method towards a
more effective delivery.

Keywords: Innovative Teaching and Learning, Science, Mathematics, Primary Education.

1. INTRODUCTION
Primary school students generally acquire most of their Science
and Mathematics knowledge through learning experiences both
in school and daily routines. Students not only learn from formal
classroom settings but learning influences may also be derived
from effective climate settings in the home and social environ-
ments in which it is believed that young children are innately
interested in nature, the environment and how things work around
them.2 This suggests that students’ learning and curiosity may be
fulfilled beyond the classrooms; therefore, teachers should uti-
lize this as an advantage to take lessons outside the classrooms
by integrating real life experiences and environment with formal
lessons. Ultimately, such move topped with effective lesson plans
may enhance students’ interests and encourage engagement in
Science and Mathematics.

∗Author to whom correspondence should be addressed.

This may be achieved through the application of cooperative
learning. It has been proven that hands-on activities when com-
bined with cooperative learning approach is effective in devel-
oping young students’ scientific process skills compared to the
teacher-centred approach.1 Activities such as field trips to science
exhibitions or science learning centres, practical experiments,
scrapbook projects are useful in triggering students’ interests
and in developing their skills and knowledge. Subsequently,
students would develop cultured positive attitudes in learning
Science through meaningful activities. The advantage of utiliz-
ing cooperative learning is that the approach requires students
to communicate and cooperate in performing various activities.
Interestingly, in the acquisition of mathematical knowledge, chil-
dren are engage with early numeracy activities through playing
with blocks or construction toys, singing counting songs, play-
ing shapes games, and other forms of games involving quanti-
tative reasoning either at home or school is imperative to boost

3268 Adv. Sci. Lett. Vol. 23, No. 4, 2017 1936-6612/2017/23/3268/005 doi:10.1166/asl.2017.7734
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Training and Education in Occupational
Health—A Global Challenge
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Background: “Occupational risks” rank only #14 globally and in low-income countries as causes of death. For
working age adults (15–49 yrs) occupational risks are worldwide the #1 cause of disability with around 25 mill
YLD ahead of malnutrition with 18.5 mill YLD and constitute the MAJOR contributor to early disability and loss
of income for families. Method: We look at the Global Burden of Disease Study 2015 and its recent publications
to see where “occupational risks” rank in their impact on the health of populations. Results: The impact of poor
workplace health and safety on disability in Indonesia is dramatic. We see then that Occupational Risks are the
#2 reason for disability during the adult working age, being the #1 reason for men and #3 reason for women
behind high plasma glucose and malnutrition. Conclusion: Occupational risks have a major impact on the health
of populations and the economy of a country as well as the income of families. We need to focus on teaching
the important risks that have been identified: chemicals, particulates, ergonomic risks. To prevent the exposure
from these risks should become a standard competency for all health professionals.

Keywords: Occupational Health, Global Burden of Disease, Teaching, Chemicals, Particulates, Ergonomics.

1. INTRODUCTION
Risks to health arising from workplace exposures usually do not
figure prominently on the big agendas of governments or devel-
opment agencies. However, they when we look at the Global
Burden of Disease Study 2015 and its recent publications1 we
see that “occupational risks” rank only #14 globally and in low-
income countries as causes of death.

So, why should we look at occupational risks when malnutri-
tion, alcohol and drug abuse, high BMI or dietary risks are so
much more important? We will take a closer look at the impor-
tance of “occupational risks” for a nation in terms of health and
economy and highlight the topics that should be central for teach-
ing Occupational Health.

2. METHOD
Taking a closer look at the Global Burden of Disease Study 2015
(GBD) we see the pictures change when we focus on causes for
disability (measured in Years Lived with Disability, YLD) and
on the causes of deaths and disability arising from workplace
exposures. Doing so we need to keep two things in mind
(1) The GBD only accounts for roughly 65% of all health events,
deaths or disability. The other third of all health events is not
included as there are no reliable data available to make better
estimates.
(2) Around 70% of the workforce globally works in the infor-
mal sector. A sector that is ahrd to reach with any intervention,
technical or educational.

3. RESULTS
Regarding the Years Lived with Disability, only malnutrition
(around 54 mill YLD) and high plasma glucose (around 41 mill
YLD), a proxy for Diabetes, seem globally more important than
occupational risks (around 36 mill YLD).2 Workplace risks rise
to the #2 most important cause of disability for low-income coun-
tries (World Bank classification) even though our analysis at that
point includes all human beings from 1 day of age until over
80 years of age.
Zooming in on the economically so important group of work-

ing age adults we see that Occupational risks are worldwide the
#1 cause of disability with around 25 mill YLD ahead of malnu-
trition with 18.5 mill YLD. In other words, Occupational risks
are the MAJOR contributor to early disability and loss of income
for families.
When we focus on one country, Indonesia, we see how this

analysis can help us focus our efforts in education and training
in workplace safety and health.
In Indonesia, occupational health risks account for approxi-

mately 5 out of 100,000 deaths per year for 15–49 year old adults
(see Table I), a comparatively low rate compared to the rate for
high blood pressure with around 35 per 100,000.
The impact of poor workplace health and safety on disability

and years of healthy life lost in Indonesia is however dramatic.
We see then that Occupational Risks are the #2 reason for dis-
ability during the adult working age, being the #1 reason for
men and #3 reason for women behind high plasma glucose and
malnutrition.
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The aim of this study is to explore the zero pronouns in Tai Dam on the basis of a discourse approach using
Systemic Functional Grammar (SFG). The objectives of this paper are as follows: (1) to explore the syntactic
distribution of zero pronouns in Tai Dam, and (2) to analyze the discourse function of zero pronouns in the
narrative discourses of Tai Dam. The research data used in this paper were collected from the texts of Tai Dam
folktales of the people living in Petchaburi Province in central Thailand. Five folktales were analyzed for the
study. The findings reveal that zero pronouns in Tai Dam can function in different ways. It has been found that
zero pronouns can occur in both Theme and Rheme positions. In thematic positions, they function as unmarked
topical themes. This study shows the different discourse functions of zero pronouns in terms of co-references.
It has been found that there are two types of co-reference of zero pronouns in Tai dam as follows: (1) zero
anaphora and (2) zero cataphora. The main discourse function of zero pronouns is to signal an active referent
in narrative discourse.

Keywords: Discourse Functions, Zero Pronouns, Tai Dam, Narrative Discourse.

1. INTRODUCTION
According to Burusphat,5 the Tai Dam (Black Dam) is grouped
into the Tai-Kadai language family. Originally, the Tai Dam
speaking people settled down at Dien Bien Phu in Vietnam, and
then some of them moved to Lao P. D. R. and Thailand. The
Tai Dam speaking people, actually, reside in some lower parts
of China such as Guangxi and Yunnan, as well as in the Tokin
highlands. In 1895 of the Thonburi period, they migrated to Thai-
land because of the disaster of the war. In Thailand, the Tai
Dam speaking people can be found in many places such as Lei,
Saraburi, Supanburi, Ratchaburi, Petchaburi, Nakon Pathon, and
so on. The variable forms of Tai Dam are up to where they
live. They always have different diversities because of a language
contact which obviously influences to all systems of language
such as speaking and writing systems. For writing system, Tai
Dam has its own alphabets. We can learn Tai Dam language and
culture through the documents which are either written in Tai
Dam alphabets or transcribed into others such as Vietnam, which
unlike Thai or Lao.14 Narratives and other written resources of
the Tai dam people can be used as research data to study a system
network of language.

Tai Dam is considered as one of pronoun-dropping or pro-drop
languages in which certain clauses or pronouns may be omit-
ted when they are in some sense pragmatically inferable. The
phenomenon of ‘pronoun-dropping’ is also commonly referred
to in linguistics as zero or null pronouns. A zero pronoun has

�This paper is part of Ph.D. thesis entitled ‘A Comparison Study of Pronouns in
Narrative Discourse in Southeast Asean Languages’.

a function but does not have form in language usage. It is a
subsequent null reference that refers to preceding text. In some
languages, zero pronouns can appear either in the subject or the
object grammatical position, such as in Japanese, Chinese and
Thai. But some languages might be considered partially pronoun-
drop in that they allow only the subject pronoun to be dropped.
In Spanish texts zero pronouns only appear in the position of
the subject. It is named as a null subject language. In a non-pro-
drop language such as English, zero pronouns can also occur, but
they appear less frequently, since they are used in coordinated
sentences in which the zero pronouns usually refer to the sub-
ject of the clause. According to Edwards,10 in the Tai Dam texts,
zero anaphora functions to signal an accessible referent that is
unambiguous. Those referents can be in the subject or object
position. Although many scholars have explored various aspects
on Tai Dam, nobody has written about pronouns, especially dis-
course functions of zero pronouns based on Systemic Functional
Approach.
Therefore, the aim of this study is to explore the so-called

‘zero pronouns’ in Tai Dam on the basis of a discourse approach
of the Systemic Functional Grammar (SFG). Therefore, the
objectives of this paper are as follows:
(1) to analyze the syntactic distributions of zero pronouns in
narrative discourse of the Tai Dam, and
(2) to explore the discourse functions of zero pronouns in the
Tai Dam.

The organization of this paper is divided into five sections. The
first section is an introduction which briefly lays out the back-
ground of the study. The second section will present the research
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