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2 ABSTRACT

4

Background: ADHD (Attention Deficit Hyperactivity Disorder) is a behavioral disorder the most corfgfon
among children. This disorder is often found in early childhood and school age. The purpose of this study

was to determine the incidence and risk factors for ADHD in early childhood in agricultural areas.

Method: This study used a cross-sectional design. The subjects of this study were 1,113, kindergarten
students aged 5-7 years in the agricultural area of Brebes Regency, Central Java, Indonesia. The independent
variables in this study were age, sex, history of preterm birth, education level and parental work, and the
dependent variable is the incidence of ADHD. The multivariate logistic regression test is used to determine
variables which are risk factors.

Results: The study showed that from 1.113 total subjects. there were 480 (43.1%) subjects in ADHD
diagnosis. History of preterm birth (OR = 1.577; 95% CI=1.128-2.205), low father’s education level (OR =
1.422;95% CI=1.106-1.827), low mother’s education level (OR =1.312; 95% CIL = 1.008-1.708 ), parental
involvement iricu]ture (OR =1.580; 95% CL=1.231-2.028) and gender (OR = 3.126; 95% Cl =2.442-
4.001) proved to be an independent risk factor for ADHD.

Conclusion: The incidence of ADHD in early childhood in agricultural areas reached 43.1%. History of
preterm birth, the low father education level, the parental involvement in agriculture and the male gender are

independent risk factors for early childhood ADHD incidence in agricultural areas.
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INTRODUCTION

One of the developmental disorders of children is a
disorder ofcentration. where the number is increasing
over time. ADHD isnlaracterized by a continuous and
persistent pattern of attention deficit and hyperactivity-
impulsivity. ADHD is the most comggpn and disturbing
psychiatric condition in childhood, estimated to affect
5-10% of school-age children "
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ADHD is a disorder characterized by an inability
to maintain attention, regulate activity levels, and
control impulsive behavior. The essence of this disorder
is a lack of focus, motor hyperactivity, and chronic
impulsivity often persist from childhood to adolescence
21 Another literature says ADHD is a biological disorder
in continuous brain function that causes cognitive
dysfunction (executive function) that is not following
the child’s age development . These disorders can be
found in everyday life, both in preschoolers, adolescents,
and even adults can experience this disorder .

ADHD disorders can cause psychosocial problems
that are worse, for example learning difficulties will
adversely affect achievement academic, drug abuse,
alcohol, and other addictive substances, behavioral
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disorders such as delinquency, violence, and criminal
acts, difficulty adjusting, both at home, at school and in
the community, and can cause problems in the family if
they do not get intervention since early ¥

The prevalence of ADHD varies depending on the
screening instrument and the diagnostic criteria used,
as well as the characteristics of the population studied.
In general, worldwide prevalence rates are estimated at
around 5.29% .

The exact cause of ADHD is still unknown. Several
theories state that the incidence of ADHD is related to
several factors such as genetics, prenatal and perinatal,
environmental toxins, family adversity and early
caregiving, gene-environment interplay '". It is now
being discovered that the potential role of toxic chemicals
in the environment is a risk factor in brain development
disorders in fetuses and children and is a risk factor for
ADHD ®™. One of the potentially toxic chemicals in
the environment is the use of pesticides in agricultural
areas. As happened in Indonesia, which is one of the
countries with a large agricultural sector, it also uses
pesticide chemicals of farming processes. The resu]gjf
Suhartono’s research, the exposure to pesticides is a risk
factor for thyroid dysfunction in women of childbearing
age in agricultural areas where women and children are
involved in agricultural activities '\,

The prevalence of ADHD in children in agricultural
areas in Indonesia is not known with certainty, due to
the absence of research and exact figures have not been
reported, so this study is needed to make the handling of
the incidence of ADHD in early childhood can be done
earlier so that the case does not last until adult.

METHODOLOGY

This research is a case study in the agricultural
area of Brebes Regency, Central Java. The design of
this study uses a cross-sectional with the subject of
kindergarten students in the farming area. The subjects
of this study were 1,113 kindergarten students living in
agricultural areas. The research subjects were taken from
31 kindergarten schools in agrarian areas consisting of
boys and girls aged 5-7 years.

The assessment uses appropriate local standard
instruments, namely SPPAHI (Scale of Indonesian
Hyperactive Behavior Assessment). Dr. Dwidjo
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Saputro, Sp developed this scale. KJ (K) adjusted to
the psychopathology of ADHD children and parents’
perception of ADHD symptoms in Indonesiﬁlis rating
scaleis simple, but sensitive to the symptoms of attention-
deficit / hyperactivity in children in the community either
in the clinic or outside the clinic is valid and reliable.
The items of these instruments were prepared based
on objective signs that showed the psychopathology of
attention deficit hyperactivity problems most frequently
expressed by teachers and parents. Further, it is coupled
with items from the Conners Parent Rating Scale, Conners
Teacher Rating Scale, Child Behavior Checklist (CCL),
Edelbrock Children’s Attention Problem (CAP), the
ADD Comprehensive Teacher Rating Scale (ACTeRS)
that is most often found in children in Indonesia and in
accordance with Indonesian norms and culture ' .

Observation and interviews assess schools by
kindergarten teachers who have been trained by pediatric
psychiatry doctors. The results of the evaluation carried
out by the teacher were randomly selected to be tested
by the child psychiatric interrater doctor, and the results
were by those assessed by the teachers. Observations and
interviews were carried out for approximately 30 minutes
by filling in 35 points from the SPPAHI instrument
assessment. The multivariate logistic regression test is
used to determine variables which are risk factors.

RESULTS

The characteristics of respondents were based on
LBW (Low Birth Weight), birth history, birth history with
tion. parental involvement in agricultural activities,
father’s education level, mother’s education level, child
age, child gender, and detection early on ADHD. The
gender of the respondents between men and women was
not much different, namely 47.3% for male and 52.7%
for female. The prevalence of ADHD was 43.1% and
children whose ages 5-6 years was 75.3%.

Table 1: Characteristic of respondents

Characteristics | N | (%)
Low Birth Weight Babies
Yes 70 6.3
No 1043 93.7
Premature Birth
Yes 161 14.5
No 952 85.5
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Conted. .. Conted...
Birth history with action Gender
Yes 161 14.5 male 527 473
No 952 85.5 female 586 52.7
Parental involvement in agriculture Early detection on ADHD 480 43.1
Yes 382 343 L. .
No 71 5.7 Tab]e? 2 presents the' bivariate ana]'yms results for
each variable, and obtained several risk factors that
Father’s education level significantly increased the incidence of ADHD in early
Basic education n7 64.4 childhood, namely a history of preterm birth (OR=1.577;
Higher education 396 35.6 95% CI = 1.128-2.203), father’s low level of education
Mother’s education level (OR = 1.422; 95% CI = 1.106- 1.827), the mother’s low
Basic education 788 70.8 education level (OR = 1.312; 95% CI = 1.008-1.708),
Higher education 325 29.2 parental involvement in agriculture (OR = 1.580; 95%
Children’s age CI = 1.231-2. 028) and male gender (OR = 3.126; 95%
60-72 months / 5-6 years ]38 753> Cl = 2.442-4.001). Non-significant risk factors include
73 months /> 7 years 275 24.7 LBW, birth by action, and age of the children.

Table 2: Respondents’ Risk Factors

No. Variables Ear‘:gfsﬁgmn A[I;J;_)]D p-value OR 92?"
1. | Low Infant Body Weight
<37 weeks 3 = 0230 | 1.344 | 0.828-2.181
=37 weeks 445 598
2. | History of preterm birth
200 er 8 © 0007 | 1577 | 1.128-2.205
>2500 gr 395 557
3. | History of birth with actions
(Cesar. Vacuum. Forcep) 60 101 0.105 0.752 0.533-1.062
Normal 420 532
4. | Involvement in agriculture
Involved 193 189 0.001 1.58 1.231t0 2.028
Not engaged 287 444

5. | Father’s educational level

Elementary to Secondary 331 366
0.006 1.422 | 1.106to 1.827

Junior High to colleges 149 247

6. | Mother’s educational level

El tary to S de 355 433
cTeAny o peeontey 0.044 | 1312 | 1.008 to 1.708
Junior High to colleges) 125 200
7. | Children’s Age
= ol & 2
2-0 years 37 A66 0.137 | 1.234 | 0.935t01.630
=7 years 108 167
8. | Children ‘s gender
Male 303 224

0.001 3.126 | 2.442 t0 4.001

Female 177 409
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Results of the logistic regression indicated eight
significant variables namely low birth weight, history
of preterm birth, birth histca with action, parental
involvement in agriculture, father’s education level,
mother’s education level, child age, gender. The results
of the multivariate test showed that three variables could
increase the risk of early detection of ADHD, namely
a history of preterm birth, the low level of education
of the father, parental involvement in agriculture and
male gender. The distribution of the characteristics of
respondents based on table 3 is 76%. This means that
there are 76% risk factors for early detection of ADHD,
supported by a history of preterm birth, the latest level
of education of the father and the sex of the child so that
other supporting factors are 24%.

DISCUSSIONS

The results showed that the history of preterm
birth, the low level of education of the father parental
involvement in agriculture and male gender could
HD in early childhood in
agricultural areas. The results of this study are in line
with previous studies which suggested that preterm birth
was one of the factors causing ADHD “"'*), Another
study found that 16 out of 72 children born prematurely

increase the risk of

will display ADHD symptoms at the age of 7-8 years.
Resu]mom a meta-analysis study found that preterm
birth was associated with an increased risk of the
incidence of ADHD in children. Children who are born
prematurely are at risk of decreasing cognitive test scores
and their immaturity at birth is directly proportional to
the average cognitive value at school age. Children born
prematurely also show an increased incidence of ADHD
and other behaviors .

Fathers with a low level of education increase the
risk of the incidence of ADHD in early childhood. The
low level of parental education will affect knowledge
where individuals know what to do and how to do it,
which is one aspect of behavior that shows a person’s
ability to understand and use the skills of everything
he has learned. Knowledge is a domain that is very
important for the formation of one’s actions, including
increasing creativity in parenting and behavior patterns
in children. "¥. Parents are not easy to understand
children with behaviors such as children with ADHD,

especially followed by low education, poor socio-
economic conditions, not understanding how to care for
children, there are psychological problems in the family

so that parents are powerless in caring for children '),
The results of this study found that the prevalence of

early detection of ADHD was 43.1%. This is a relatively
high number, in which case the range of figures put
forward by experts regarding the prevalence of ADHD
ranges from 2—7% in school-aged children, and has been
reported to reach a 17.1% prevalence in community
surveys "% The prevalence results are quite high ever
obtained in the study conducted in primary schools
in Jakarta the capital of Republic Indonesia, namely
26.2% ", With the high rate in the capital city, it is not
surprising that in rural areas people still keep on fighting
to solve the problem.

CONCLUSION

The research on early childhood in agricultural areas
concludes that the prevalence of early detection of ADHD
is 43.1% with a comparism)etween boy and girl is 2: 1.
The risk factors that most play a role in the occurrence of
ADHD in early age children are the history of premature
birth, low level of father’s education, parental involvement
in agriculture and the gender. It is suggested to parents to
be more careful in storing pesticides, storing agricultural
products and it is advisable to immediately wash their
hands and change clothes after exposure to pesticides
whereas for children it is recommended to stay away from
the shallot farming area.

ACKNOWLEDGMENT

The authors would like to thank all cooperative
respondents, communities in Jatibarang and Larangan
sub-districts, Brebes District head, Brebes Health
Service, and Diponegoro University Semarang which
provided opportunities to study.

Ethical Clearance: Ethical clearance was obtained from
the research ethics committee of Diponegoro University,
Semarang, Indonesia.

Conflict of Interest: Nil.

Source of Funding: Ministry of Research, Technology
and Higher Education




—

Indian Jowrnal of Public Health Research & Development, January 2019, Vol 10, No. 1

REFERENCES

. Giacobini M, Medin E, Ahnemark E, Russo LJ,

G{r]qvist P. Prevalence, patient characteristics,
and pharmacological treatment of children,
adolescents, and adults diagnosed with ADHD
in Sweden. Journal of attention disorders. 2018
Jan;22(1):3-13.

. Zepf FD, Bubenzer-Busch S, Runions KC,

P, Wong JW, Mahfouda S, Morandini HA,
ewart RM, Moore JK, Biskup CS, Eickhoff SB.
Functional connectivity of the vigilant-attention
network in children and adolescents with
attention-deficit/hyperactivity disorder. Brain and
cognition. 2017 Nov 14.

. Thorell LB, Sjéwall D, Diamatopoulou S, Rydell

AM, Bohlin G. Emotional functioning, ADHD
symptoms, and peer problems: A longitudinal
investigation of children age 6-9.5 years. Infant
and Child Development. 2017 Jul;26(4):e2008.

Hartman CA, Geurts HM, Franke B, Buitelaar
JK, Rommelse NN. Changing ASD-ADHD
mlptom co-occurrence across the lifespan with
adolescence as critical time window: illustrating
the need to go beyond childhood. Neuroscience &
Biobehavioral Reviews. 2016 Dec 1;71:529-41.

. Owens EB, Hinshaw SP. Childhood conduct

Gob]ems and young adult outcomes among
women  with  childhood attention-deficit/
hyperactivity disorder (ADHD). Journal of
abnormal psychology. 2016 Feb;125(2):220.

Arnett AB, Pennington BF, Willcutt E, Dmitrieva
J, Byrne B, Samuelsson S, Olson RK. A cross-
agged model of the development of ADHD
inattention symptoms and rapid naming speed.
Journal of abnormal child psychology. 2012 Nov
1;40(8):1313-26.

Thapar A, Cooper M, Eyre O, Langley K.
Practitioner review: what have we learnt about the
causes of ADHD?. Journal of Child Psychology
and Psychiatry. 2013 Jan;54(1):3-16.

. Grandjean P, Landrigan PJ. Neurobehavioural

effects of developmental toxicity. The Lancet
Neurology. 2014 Mar 1;13(3):330-8.

9.

10.

12.

13.

14.

15.

16.

17.

421

Suratman S, Edwards JW, Babina K.
Organophosphate pesticides exposure among
farmworkers: pathways and risk of adverse health
effects. Reviews on environmental health. 2015
Mar 1;30(1):65-79.

Dwivedi KN, Banhatti RG. Attention deficit/
hyperactivity disorder and ethnicity. Archives
of Disease in Childhood. 2005 Feb 1;90(suppl
1):110-2.

. Thapar A, Cooper M, Eyre O, Langley K.

Practitioner review: what have we learnt about the
causes of ADHD?. Journal of Child Psychology
and Psychiatry. 2013 Jan;54(1):3-16.

Pohlabeln H, Rach S, De Henauw S, Eiben G,
Gwozdz W, Hadjigeorgiou C, Molnar D, Moreno
LA, Russo P, Veidebaum T, Pigeot I. Further
idence for the role of pregnancy-induced
hypertension and other early life influences in the
development of ADHD: results from the IDEFICS
study. European child & adolescent psychiatry.
2017 Aug 1;26(8):957-67.

Briring T, Oostrom KJ, van Dijk-Lokkart EM,
Lafeber HN, Brugman A, Oosterlaan J. Attention
mat hyperactivity disorder and autism spectrum
disorder symptoms in school-age
born very preterm. Research in developmental
disabilities. 2018 Mar 31;74:103-12.

children

R. The Influence of Income,
Experience, and Academic Qualification on the
Early Childhood Education Teachers” Creativity
in Semarang, Indonesia. International Journal of

Instruction. 2017 Oct;10(4):39-50.

Setiawan

tza LS, Margolis MK, Deal LS, Farrand
KF, Erder MH. Challenges of Developing
an Observable Parent-Reported Measure: A
Qualitative Study of Functional Impact of
ADHD in Children. Value in Health. 2017 Jun
1;20(6):828-33.

American Psychiatric Association. Diagnostic and
statistical manual ofmental disorders. Washington,
DC: American Psychiatric Association; 2013.

Saputro D. ADHD (attention deficit/hyperactivity
disorder). Jakarta: Sagung Seto. 2009.




Risk Factors Affecting Attention Deficit Hyperactivity Disorder
among Early Childhood in the Agricultural Area in Indonesia

ORIGINALITY REPORT

S 6o 6o Os

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

docplayer.net

Internet Source

T

o

ndltd.ncl.edu.tw

Internet Source

(K

e

acamh.onlinelibrary.wiley.com

Internet Source

T

-~

aerzteblatt.de

Internet Source

T

www.spiedigitallibrary.or
InternetSoEice g y g <1 %
www.tandfonline.com
H Internet Source <1 %
Heikkila, R., M. Torppa, M. Aro, V. Narhi, and <1 o

T. Ahonen. "Double-Deficit Hypothesis in a
Clinical Sample: Extension Beyond Reading",
Journal of Learning Disabilities, 2015.

Publication

www.degruyter.com

Internet Source



<1%

n E. Ronmark, E. Jonsson, T. Platts-Mills, B. <'I o
Lundback. "Incidence and Remission of °

Asthma in Schoolchildren: Report From the
Obstructive Lung Disease in Northern Sweden
Studies", PEDIATRICS, 2001
Publication
www.mdpi.com

InternetSourcep <1 %

Francisco Javier Arranz. "Clinics", <1 o
Antidepressants Antipsychotics Anxiolytics, ’
03/03/2007
Publication

Joseph Sadek. "Clinician’s Guide to ADHD <1 y
Comorbidities in Children and Adolescents", °
Springer Nature America, Inc, 2019
Publication

X. Xu, R. L. Cook, V. A. llacqua, H. Kan, E. O. <1 y
Talbott. "Racial Differences in the Effects of °
Postnatal Environmental Tobacco Smoke on
Neurodevelopment", PEDIATRICS, 2010
Publication
d-nb.info

Internet Source <1 %
lIsom.uthscsa.edu

Internet Source <1 %




Francisco Javier Arranz, Salvador Ros. <1 o
"Clinics", Wiley, 2007 °

Publication

eprints.nottingham.ac.uk <1 o
0

jamanetwork.com
J <1 %

Internet Source

Internet Source

sites.kowsarpub.com
P <1 %

Internet Source

Exclude quotes Off Exclude matches Off
Exclude bibliography On



Risk Factors Affecting Attention Deficit Hyperactivity Disorder
among Early Childhood in the Agricultural Area in Indonesia

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5




