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Principles, concepts, and theories related to brand architecture and brand
attributes; the importance of city branding, city identity, and its building process in various
dimensions; the roles of city branding in attracting investment and engaging stakeholders;
the impacts of city branding on the physical, economic, social, cultural, and environmental
dimensions of urban areas; and case studies from successful cities in implementing city

branding strategies.
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(Consumer Behavior)

N3IANSTINATENINNUTEINA
(International Business Management)
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(Modern Entrepreneur)
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Name:

Faculty position:

Office Address:

Home Address:
Work Phone:
Work Email:
Work FAX:
Place of Birth:

Education

2007

Curriculum Vitae

Tanun Ngamvichchukorn
Assistant Professor

Renal Unit, Department of Medicine, Faculty of Medicine, Vajira Hospital,
Navamindradhiraj University

157 Sirindhorn Road, Bangbumrhu, Bangplat, Bangkok, 10700, Thailand
+66 2244 3482

tanun@nmu.ac.th,tanunbm@hotmail.com

+66 2668 7061

Bangkok

MD Medicine Mahidol University
Bangkok, Thailand

Postdoctoral Training

04/07 - 04/08

05/10 - 05/13

05/13 - 05/15

09/18 - 06/20

Intern General Practitioner Angthong Hospital,
Angthong, Thailand

Resident Internal Medicine Department of Medicine,
Faculty of Medicine ,
Vajira Hospital ,
Navamindradhiraj University,
Bangkok, Thailand

Clinical Fellow Nephrology Department of Medicine,
Faculty of Medicine ,
Vajira Hospital ,
Navamindradhiraj University,

Faculty Academic Appointments

06/15 - present

Research Fellow Nephrology/
Transplantation Brighman and Women'’s
Hospital Harvard Medical
School, U.S.
Instructor Nephrology Renal Unit (Voting) ,

Department of Medicine,
Faculty of Medicine,

Vajira Hospital,
Navamindradhiraj University,
Bangkok, Thailand


mailto://(null)tanun@nmu.ac.th,
mailto://(null)tanunbm@hotmail.com

Committee Service

Local

2016 - Present Educational program for Medical student
Committee

National

2016- Present Research committee

2016- Present Educational committee

2016- Present Research committee

Professional Societies

2007 — Present Thai Medical Council
2013 — Present The Royal College of Physicians of Thailand
2015 — Present Nephrology Society of Thailand

Faculty of Medicine ,
Navamindradhiraj University,
Bangkok, Thailand
Committee

Thai Transplantation Society,
Thailand Committee

Thai Transplantation Society,
Thailand Committee

Thai Peritoneal Dialysis
Society of Thailand
Subcommittee Committee

Member
Member

Member

Formal Teaching of Residents, Clinical Fellows and Research Fellows (post-docs)

2015 — Present Journal club
(Weekly)
2015 — Present 10-minute report

(One time for each semester)

2015 -2016 Nephrology-Pathology conference
(Every three months)

2016 — Present Lecture for Resident and Fellows in Electrolyte
imbalance and Glomerular disease
(One time for each resident rotation)

Faculty of Medicine
Navamindradhiraj University
Bangkok, Thailand

Faculty of Medicine
Navamindradhiraj University
Bangkok, Thailand

Faculty of Medicine
Navamindradhiraj University
Bangkok, Thailand

Faculty of Medicine
Navamindradhiraj University
Bangkok, Thailand



Clinical Supervisory and Training Responsibilities

2015 - Present Attending Staff for Internal Medicine Inpatient One-month duration ,
Department , Faculty of Medicine, Every four months
Navamindradhiraj University Bangkok, Thailand

2015 - Present Ambulatory Medicine at Renal Unit OPD , Three hours per week
Faculty of Medicine, Navamindradhiraj University
Bangkok, Thailand

Laboratory and Other Research Supervisory and Training Responsibilities

2015 - 2017 Supervision of post-doctoral research fellow One -hour lab meeting per
Faculty of Medicine, Navamindradhiraj week and one on one
University Bangkok, Thailand supervision one hour per week

Report of Regional, National and International Invited Teaching and Presentations
Invited Presentations and Courses

Regional

2016 “Introduction to CRRT and the Machine” in the First Shortcut to CRRT;
from Basic to Practice, on August 10, 2016
at Navamindradhiraj University, Bangkok ,Thailand

2016 “Septic AKI” in the Management in ICU Unit; CRRT Meeting on June 24, 2016
at Vachira Phuket Hospital, Phuket, Thailand

National

2017 “The Best Hemodialysis Practice for the elderly” in the Thai Annual Dialysis
Weekend Conference, on February 25,2017 at The Zign Hotel ,
Pattaya, Thailand

2017 Instructor in KPI Workshop “Continuous Peritoneal Dialysis” in the
Thai Annual Dialysis Weekend Conference, on February 25, 2017
at The Zign Hotel, Pattaya, Thailand

2017 “Membranous Nephropathy” in the Core Curriculum in Glomerular Diseases
Nephrology Meeting held by the Nephrology Society of Thailand on May
13 - 14, 2016 at Montien Hotel, Bangkok, Thailand

2016 “BK virus Nephropathy” in the 28th annual general meeting organized by Thai
Transplantation Society on March 17 -18 ,2016 at The Grand Four wings
Convention Hotel ,Bangkok , Thailand

2016 “The Effect of Kidney diseases and Activities on World Kidney Day” in

“Meet the doctor” TV program broadcasted by True Vision 2 channel
on Feb10, 2016



2016 “Contrast-induced AKI” in The Urban Medicine Annual Conference held
by Faculty of Medicine , Vajira Hospital , Navamindradhiraj University,
Bangkok, Thailand

2016 Instructor in Central Venous Catheterization workshop, Department of
Medicine, Faculty of Medicine , Vajira Hospital , Navamindradhiraj
University, Bangkok, Thailand

Report of Clinical Activities and Innovations
Current Licensure and Certification

2015 Certification, Thai Board of Nephrology
2013 Certification, Thai Board of Internal Medicine
2007 Thai Medical license

Practice Activities

Present Nephrologists and Renal Unit, Department of Medicine, Faculty of
Medical instructor Medicine, Vajira Hospital, Navamindradhiraj
University Bangkok, Thailand

2013-2015 Fellowship training in Department of Medicine , Faculty of Medicine ,
Nephrology Vajira Hospital , Navamindradhiraj University,
Bangkok, Thailand
2010 - 2013 Residency training in Department of Medicine , Faculty of Medicine ,
Internal Medicine Vajira Hospital ,Navamindradhiraj University,

Bangkok, Thailand
2008 - 2010 General Practitioner Phothong Hospital, Angthong, Thailand

2007 - 2008 Internship Angthong Hospital, Angthong, Thailand

Professional educational materials or reports, in print or other media

1. “Metabolic Alkalosis” in Textbook of Nephrology Board Review, Bangkok , Thailand, 2017

2. “Urolithiasis: The Hidden Stones in Urban Living” in Experience in Urban Medicine Textbook ,
Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok , Thailand, 2017

3. “Nephrotic Syndrome and Glomerular Disease” in Vajira Pocket Medicine , Faculty of
Medicine Vajira Hospital, Navamindradhiraj University, Bangkok , Thailand, 2017

4. “Membranous Nephropathy for General Practitioner” Published in CVM Magazine
(Cardio vascular & Metabolic Magazine), Thailand, 2016

5. “ Nephrotic syndrome and Glomerular Disease” and “Nephrolithasis and Renal stone” in
Vajira Pocket Med Internal Medicine, Faculty of Medicine Vajira Hospital , Navamindradhiraj
University, Bangkok, Thailand, 2017



6. “Risk factors for CKD Progression” in Textbook of Chronic Kidney Disease by Nephrology
Society of Thailand, 2015

7. “ Vaccination for Kidney Transplant Patients” in Textbook of Critical Care and Update in
Urban Medicine, Faculty of Medicine Vajira Hospital , Navamindradhiraj University, Bangkok,
Thailand, 2015

Publications: Articles

1. Trakarnvanich T, Chailimpamontree W, Kantachuvesiri S, Anutrakulchai S, Manomaipiboon B,
Ngamvitchukorn T, Suraamornkul S, Trakarnvanich T, Kurathong S. Effect of a Low Salt
Diet on the Progression of Chronic Kidney Disease: A Prospective, Open-Label,

Randomized Controlled Trial. J Prim Care Community Health. 2024 Nov;15:1-12

2. Jaturapisanukul, Solos & Jaiprasart, Khageephan & Limbutara, Kavee & Thanapongsatorn,
Peerapat & Laungchuaychok, Punnawit & Ngamvichchukorn, Tanun & Pongsitisak,
Wanjak. Nonalbumin Proteinuria (NAP): An Accessible, Affordable, and Easy-to-Use
Biomarker for Predicting AKI in Patients with Acute Heart Failure (NAP-AHF Study):
FR-POO099. Journal of the American Society of Nephrology. 2024 Oct;35(10)

3. Kurathong, Sathit; Buranasaksathien, Pattanan; Pongsitisak, Wanjak; Trakarnvanich,
Thananda; Ngamvichchukorn, Tanun; Jaturapisanukul, Solos; Laungchuaychok, Punnawit;
Suphatheerawatr, Nitcha; Limbutara, Kavee; Teerawongsakul, Padoemwut. Development of
Atrtificial Intelligence for Clinical Decision Support to Optimizes Erythropoietin-Stimulating
Agents in Patients with CKD: TH-POO017. Journal of the American Society of Nephrology
2024 Oct;35(10)

4. Pongsittisak, W., Satpanich, P., Jaturapisanukul, S., Keawvichit, R., Prommool, S.,
Trakranvanich, T., Ngamvichukorn, T., & Kurathong, S. Medium Cut-Off versus
Low-Flux Dialyzers in Hemodialysis Patients with COVID-19: Clinical Outcomes and
Reduction in Interleukin-6. Blood purification. 2023;52(6):591-599

5. Jaturapisanukul, S., Chavanisakun, C., Benjakul, N., Ngamvichchukorn, T.,
Laungchuaychok, P., Kurathong, S., & Pongsittisak, W. Cranial versus Caudal
Direction Technique of Native Percutaneous Kidney Biopsy: A Randomized Controlled
Trial. International journal of nephrology and renovascular disease. 2023;16:93-101

6. Ngamvichchukorn, T., Ruengorn, C., Noppakun, K., Thavorn, K., Hutton, B., Sood, M. M.,
Knoll, G. A., & Nochaiwong, S. Association Between Pretransplant Dialysis Modality and
Kidney Transplant Outcomes: A Systematic Review and Meta-analysis. JAMA network
Open. 2022;5(10):1-15

7. Trakarnvanich, T., Ngamvichchukorn, T., Phumisantiphong, U., Pholtawornkulchai, K.,
Phochanasomboon, K., & Manomaipiboon, A. Immune response after COVID-19 vaccination
among patients with chronic kidney disease and kidney transplant. Vaccine.

2022 Oct 26;40(45):6499-6511.

8. Jaturapisanukul, S., Kurathong, S., Ngamvichchukorn, T., & Trakarnvanich, T.
Curcuminoids can prevent post-contrast acute kidney injury in chronic kidney disease
patients: A randomized controlled trial. Medicine. 2022 Sep 30;101(39)



9. Trakarnvanich, T., Ngamvichchukorn, T., & Susantitaphong, P. Incidence of acute
kidney injury during pregnancy and its prognostic value for adverse clinical outcomes:
A systematic review and meta-analysis. Medicine. 2022 July 29;101(30)

10. Wutilertcharoenwong, N., Pornchaichanakit, K., & Ngamvichchukorn, T. Pulse Dose
versus Continuous Dose of Calciferol on Vascular Stiffness in Diabetic Kidney Disease:
A Randomized Trial. Vajira Medical Journal : Journal of Urban Medicine. 2021;65(5):363-372

11. Pongsittisak, W., Wutilertcharoenwong, N., Ngamvichchukorn, T., Kurathong, S.,
Chavanisakun, C., Teepprasan, T., Prommool, S., & Srisawat, N. The efficacy of
blind versus real-time ultrasound-guided percutaneous renal biopsy in developing
country. SAGE open medicine.2019 May 13;7:1-7

12. Trakarnvanich, T., Thirathanakul, S., Sriphueng, N., Thumrongthongjaroon, P., Kurathong, S.,
Ngamvichchukorn, T., & Trakarnvanich, T. The Effect of Citrate on Clot Formation,
Dialyzer Reuse, and Anemia in Hemodialysis Patients. Blood purification. 2019;47(4):361-368

Poster Presentations and Exhibits Presented at Professional Meetings_

1. Effects of Hydrochlorothiazide and Amiloride on the antialbuminuric efficacy of Losartan in
patient with diabetic kidney disease, Kidney Week 2nd November 2017, New Orleans, LA,
United States

2. “Serum albumin changes in hemodialysis Patients Receiving Sertraline” 3rd August 2017,
The Xl International Congress of the International Society for Hemodialysis 2017,
Centara Grand and Bangkok Convention Centre, Bangkok, Thailand
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The Roles of CAFE in Promoting Creative District of SOi Ari, Bangkok

Athikan Loengsakulpong
Urban Development and Management, Institute of Metropolitan Development

Navamindradhiraj University

Abstract

The present mixed-method study aimed to 1) explore the role of coffee shops in
promoting a creative area of Ari Alley, Bangkok, explained through economic, social, and
physical aspects and 2) establish key insights into the development of creative areas by means
of coffee shops in other parts of Bangkok. Four hundred visitors to 10 different coffee shops
throughout Ari Alley responded to a questionnaire. Further data were collected through
interviews, observation, and documentation review.

The results indicated that the coffee shops in the present study all provided the visitors
with their own unique ambience that was reflective of the visitors’ different personalities. In
other words, the alley comprised traditional coffee shops, contemporary ones, old house-
turned ones, and small ones. Concerning the role of those coffee shops in terms of the
economic, social, and physical aspects, it was found that, from an economic perspective, none
of the shops sourced ingredients locally. Additionally, there were no drinks or snacks that
could represent the area. From a social point of view, all the shops actively encouraged visitors
to interact with each other and created a space for conversation, activities, and fun, perfectly
embodying the so-called ‘Third Place’. Through the physical lens, there were renovations of
buildings being undertaken to increase their architectural value; however, neither pedestrian

footways nor green spaces were found to be enough.

Keywords: The Role of Coffee Shops, Creative Districts, Competitiveness, The Third Place
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Abstract: Background/Objectives: Household insecticide use may impact the health of young
children in urban communities, but little is known about its acute effects. This cross-sectional study
aimed to investigate the symptoms that may have been related to residential insecticide exposure and
its associated factors in young children in urban areas. Methods: The study included 375 primary
caregivers of children aged 6 months to 5 years from the Bangkok Metropolitan Region, Thailand,
who had used insecticides in their homes within the past 6 months. An interviewer-administered
questionnaire collected data on caregiver and child demographics, household insecticide use and
exposure, child behaviors, and the history of child symptoms following insecticide use. Results:
The findings revealed that 9.6% of young children had experienced symptoms at some point during
or after household insecticide use, with coughing (66.7%), skin rash/irritation (44.4%), and runny
nose (25.0%) being the most common. The final logistic regression model using backward selection
indicated that factors statistically significantly associated with symptoms included being a male child
(OR = 3.38; 95% CI = 1.48-7.71), hand / object-to-mouth behaviors (OR = 2.69; 95% CI = 1.26-5.74),
weekly use of insecticides (OR = 2.77; 95% CI = 1.22-6.26), use of insecticide chalk (OR = 3.64;
95% CI = 1.32-10.08), and use of mosquito repellent spray/lotion (OR = 2.51; 95% CI = 1.13-5.61).
Additionally, the use of insecticide spray (OR = 2.72; 95% CI = 0.97-7.65), opening doors/windows
for ventilation (OR = 0.46; 95% CI = 0.21-1.02), and consistently cleaning floors with a wet cloth
after use (OR = 0.52; 95% CI = 0.24-1.11) were marginally associated. Conclusions: Residential
exposure to household insecticides can lead to acute health effects, primarily respiratory symptoms,
in young children in urban communities. Caregivers should be informed of these health risks to
reduce children’s exposure.
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1. Introduction

Thailand’s hot and humid climate promotes the growth of disease vector insects,
which in turn increases the use of insecticide products in households to control and prevent
mosquitoes and other insects in order to mitigate insect-borne diseases. In densely popu-
lated urban areas like Bangkok and its vicinity, the risk of disease spread is high, leading to
significant insecticide use. A national survey found that 61.6% of households in Bangkok
used insecticides in the past year [1], while another study conducted in households with
young children that used insecticides reported daily use at 78.8% [2].

Different types of household insecticides contain pyrethroids as key components.
Exposure to pyrethroids can primarily occur through ingestion or dermal contact with con-
taminated dust or surface-adhering particles after domestic use [3]. Studies have revealed
that floor surfaces and carpet dust are heavily contaminated with residual insecticides [4,5],
and residual levels of pyrethroid insecticides have been found on the hands and feet of
young children [2,6]. Additionally, the natural behaviors of young children increase the
likelihood of contact with residual insecticides through ingestion, such as hand-to-mouth
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activities, putting fingers or objects in their mouths, and engaging in daily activities like
playing, crawling, and lying on the floor, all of which elevate the risk of insecticide exposure
compared to other age groups [3,7]. Residential exposure can pose health risks to young
children due to their greater absorption and susceptibility to these substances [8].

Such exposure can lead to adverse outcomes—particularly neurobehavioral develop-
mental issues—in young children. It may affect children’s short-term working memory
and verbal comprehension [9], potentially resulting in behavioral disorders [10]. Addi-
tionally, exposure may increase the risk of childhood cancers, such as brain tumors and
leukemia [11-13]. Previous studies have reported health effects of pesticide exposure
related to respiratory, gastrointestinal, skin, and eye symptoms among young children
living in agricultural areas [14,15]. Pesticide use at home has also been linked to children’s
respiratory health [16-19]. However, little is known about the acute effects of residential
exposure on children in urban communities.

Therefore, the objective of this study was to investigate the symptoms of residential
exposure to insecticides following household use and the associated factors among young
Thai children in urban areas. The results of this research can inform recommendations for
individuals and relevant agencies to implement strategies to prevent and address issues
related to residential exposure to insecticides among young children.

2. Materials and Methods

This research is a cross-sectional study conducted between March and April 2024
among family caregivers of young children residing in Bangkok and its surrounding areas
(Thailand). Participants were selected based on the following inclusion criteria: (1) aged
18 years and older; (2) primary caregivers of children aged 6 months to 5 years who have
lived in the Bangkok metropolitan area for at least 6 months; (3) a history of insecticide
use in their homes within the past 6 months; (4) the ability to communicate in Thai; and
(5) willingness to participate in the study. The study was promoted through community
activities, public health officers, and village health volunteers at various locations, including
door-to-door visits, public health service centers, community hospitals, child development
centers, sub-district health-promoting hospitals, and municipalities. Participants who met
the inclusion criteria were invited to participate through convenience sampling.

Sample size calculation was based on a single proportion formula [20], using a 95%
confidence level, a margin of error of 0.05, and an assumed symptom prevalence of up
to 40% [14,15]. The initial sample size was 369, with an additional 5% for incomplete
responses, bringing the total to 388. Ultimately, 375 caregivers who provided complete
data were included in the analysis. This study was approved by the Human Research
Ethics Committee of the Faculty of Medicine, Vajira Hospital, Navamindradhiraj Univer-
sity (number COA 056-2567). Participants provided written informed consent prior to
data collection.

An interviewer-administered questionnaire was used to collect data, modified from
previous research [2,6,14,21,22]. It consisted of four parts: (1) caregiver characteristics,
including sex, age, marital status, education level, perceived income sufficiency, relationship
with their child, and duration of childcare; (2) characteristics of household insecticide
use and prevention methods, including duration and frequency of insecticide use, types
of insecticides (spray, coil, chalk, electric mosquito repellent), cleaning the floor with
a wet cloth after use, opening doors or windows for ventilation after use, and using
mosquito repellent spray/lotion; (3) child demographics and daily activities, including sex,
age, chronic health conditions, sucking fingers or putting non-food objects in the mouth,
frequency of hand washing, and frequency of foot washing; and (4) history of symptoms
experienced following household insecticide use, validated by experts and pediatricians,
including cough, skin rash/irritation, runny nose, nausea/vomiting, diarrhea, loss of
appetite, eye irritation/tearing, and difficulty breathing. Participants were asked, “has
a young child ever experienced any of these symptoms during or after using household
insecticides (within 48 h), without having a cold or any infection?” Before data collection,
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Table 1. Personal characteristics of young child caregivers classified by children’s symptoms from
residential insecticide exposure (n = 375).

Personal Characteristics of Young Total Symptoms [n (%)] +
Child Caregivers o p-Value
8 n (%) No Yes
Sex 0.439
Male 70 (18.7) 65 (92.9) 5(7.1)
Female 305 (81.3) 274 (89.8) 31(10.2)
Age 0.114
<30 years 116 (30.9) 108 (93.1) 8(6.9)
30-39 years 137 (36.5) 126 (92.0) 11 (8.0)
40-49 years 70 (18.7) 58 (82.9) 12 (17.1)
>50 years 52 (13.9) 47 (90.4) 5 (9.6)
Marital Status 0.486
Single 101 (26.9) 90 (89.1) 11 (10.9)
Married 231 (61.6) 208 (90.0) 23 (10.0)
Divorced /Widowed/Separated 43 (11.5) 41 (95.3) 2(4.7)
Education level 0.649
Primary school or lower 49 (13.1) 46 (93.9) 3(6.1)
Secondary school/Vocational 195 (52.0) 176 (90.3) 19 (9.7)
Higher vocational and above 131 (34.9) 117 (89.3) 14 (10.7)
Perceived income sufficiency 0.723
Insufficient 177 (47.2) 159 (89.8) 18 (10.2)
Sufficient 198 (52.8) 180 (90.9) 18 (9.1)
Relationship with child 0.516
Father 61 (16.3) 57 (93.4) 4 (6.6)
Mother 239 (63.7) 213 (89.1) 26 (10.9)
Others 75 (20.0) 69 (92.0) 6 (8.0)
Duration of childcare 0.437
6 months-1 year 115 (30.7) 105 (91.3) 10 (8.7)
2-3 years 139 (37.1) 128 (92.1) 11 (7.9)
>3 years 121 (32.3) 106 (87.6) 15 (12.4)

 Chi-square test.

Table 2. Characteristics of household insecticide use and prevention methods classified by children’s
symptoms from residential insecticide exposure (n = 375).

Characteristics of Household Total Symptoms [n (%)] Value t
Insecticide Use n (%) No Yes P
Duration of household insecticide use 0.182
6 months-1 year 128 (34.1) 118 (92.2) 10 (7.8)
2-3 years 131 (34.9) 121 (92.4) 10 (7.6)
>3 years 116 (30.9) 100 (86.2) 16 (13.8)
Frequency of household insecticide use 0.023
Weekly 193 (51.5) 168 (87.0) 25 (13.0)
Monthly 182 (48.5) 171 (94.0) 11 (6.0)
Using spray 0.055
No 103 (27.5) 98 (95.1) 5(4.9)
Yes 272 (72.5) 241 (88.6) 31(11.4)
Using coil 0.820
No 246 (65.6) 223 (90.7) 23 (9.3)
Yes 129 (34.4) 116 (89.9) 13 (10.1)
Using chalk 0.189
No 328 (87.5) 299 (91.2) 29 (8.8)
Yes 47 (12.5) 40 (85.1) 7 (14.9)
Using electric mosquito repellent 0.947
No 311 (82.9) 281 (90.4) 30 (9.6)

Yes 64 (17.1) 58 (90.6) 6(9.4)
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Table 2. Cont.
Characteristics of Household Total Symptoms [n (%)] Value *
Insecticide Use n (%) No Yes P
Cleaning the floor with a wet cloth 0.036
Sometimes 110 (29.3) 94 (85.5) 16 (14.5)
Always 265 (70.7) 245 (92.5) 20 (7.5)
Ventilation after use 0.137
No 106 (28.3) 92 (86.8) 14 (13.2)
Yes 269 (71.7) 247 (91.8) 22 (8.2)
Using mosquito repellent 0.018
spray/lotion '
No 195 (52.0) 183 (93.8) 12 (6.2)
Yes 180 (48.0) 156 (86.7) 24 (13.3)

* Chi-square test.

Table 3 presents the characteristics of young children. The majority were male (51.2%),
with a mean age of 2.85 years (SD = 1.42). Approximately 7.7% had a chronic health
condition, and 43.2% exhibited behaviors such as sucking fingers or putting non-food
objects in their mouths. Handwashing was reported to occur 0-3 times per day by 41.9% of
children, while foot washing at the same frequency was reported by 59.2%. The chi-square
test indicated that the association between two factors—child sex and hand/object-to-
mouth behaviors—and the symptoms experienced by children had p-values of 0.008 and
0.054, respectively.

Table 3. Characteristics of household insecticide use and prevention methods classified by children’s
symptoms from residential insecticide exposure (n = 375).

Characteristics and Daily Activities Total Symptoms [n (%)] +
. p-Value
of Young Children n (%) No Yes

Sex 0.008
Male 192 (51.2) 166 (86.5) 26 (13.5)
Female 183 (48.8) 173 (94.5) 10 (5.5)

Age 0.673
<1 year 43 (11.5) 38 (88.4) 5(11.6)
1 year 69 (18.4) 65 (94.2) 4(5.8)
2 years 86 (22.9) 80 (93.0) 6(7.0)
3 years 69 (18.4) 61 (88.4) 8 (11.6)
4 years 70 (18.7) 62 (88.6) 8(11.4)
5 years 38 (10.1) 33 (86.8) 5(13.2)

Chronic health condition 0.505
No 346 (92.3) 314 (90.8) 32(9.2)
Yes 29(7.7) 25 (86.2) 4(13.8)

Hand /Object-to-mouth behaviors 0.054
No 213 (56.8) 198 (93.0) 15 (7.0)
Yes 162 (43.2) 141 (87.0) 21 (13.0)

Frequency of hand washing 0.865
0-3 times per day 157 (41.9) 143 (91.1) 14 (8.9)
4-6 times per day 151 (40.3) 135 (89.4) 16 (10.6)
>6 times per day 67 (17.9) 61 (91.0) 6 (9.0)

Frequency of foot washing 0911
0-3 times per day 222 (59.2) 201 (90.5) 21(9.5)
>3 times per day 153 (40.8) 138 (90.2) 15 (9.8)

* Chi-square test.

Table 4 presents the final model of factors associated with symptoms experienced by
children, derived from logistic regression using the backward (Wald) selection method.
Statistically significant associations were found for being a male child (OR = 3.38; 95%
CI = 1.48-7.71), hand / object-to-mouth behaviors (OR = 2.69; 95% CI = 1.26-5.74), weekly
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use of household insecticides (OR = 2.77; 95% CI = 1.22-6.26), use of chalk (OR = 3.64; 95%
CI =1.32-10.08), and use of mosquito repellent spray/lotion (OR = 2.51; 95% CI = 1.13-5.61).
Marginal associations were noted for the use of spray (OR = 2.72; 95% CI = 0.97-7.65),
opening doors or windows for ventilation after use (OR = 0.46; 95% CI = 0.21-1.02), and
always cleaning floors with a wet cloth (OR = 0.52; 95% CI = 0.24-1.11).

Table 4. Final model of factors associated with symptoms from residential insecticide exposure in
young children using backward binary logistic regression.

Variable B SE p-Value OR 95% CI
Constant —3.67 1.76 0.037 0.03

Sex of child (male) 1.22 0.42 0.004 3.38 1.48,7.71
Hand /Object-to-mouth behaviors (yes) 0.99 0.39 0.010 2.69 1.26,5.74
Frequency of household insecticide use (weekly) 1.02 0.42 0.014 2.77 1.22,6.26
Using spray (yes) 1.00 0.53 0.057 2.72 0.97,7.65
Using chalk (yes) 1.29 0.52 0.013 3.64 1.32,10.08
Using mosquito repellent spray/lotion (yes) 0.92 0.41 0.024 2.51 1.13,5.61
Ventilation after use (yes) —-0.77 0.40 0.055 0.46 0.21,1.02
Cleaning the floor with a wet cloth (always) —0.66 0.39 0.091 0.52 0.24,1.11

Note: B, unstandardized coefficients; SE, standard error; OR, odds ratio; 95% CI, 95% confidence interval for OR.

4. Discussion

The findings indicated that approximately 10% of children in urban areas had ever
experienced symptoms during or after household insecticide application, reflecting acute
effects from residential exposure. Most symptoms were mild, including coughing, skin
rashes/irritation, runny nose, and eye irritation/tearing. However, more severe symp-
toms were also noted, such as nausea/vomiting, diarrhea, loss of appetite, and difficulty
breathing. It is possible that this study may underestimate these values by focusing on
acute symptoms during and after exposure rather than considering chronic exposure or
chronic symptoms. Unlike in adults, symptoms reported by caregivers for children may not
adequately include nervous system issues, as these symptoms may not be as clearly evident.
A previous study of children in Bangkok showed a negative association between exposure
to pyrethroids and GABA concentration, a neurotransmitter [22]. Although young children
may primarily be exposed to insecticides through ingestion or dermal contact [3], they can
also resuspend dust during play, and their lower breathing zone, being close to the floor,
may result in higher inhalation exposure [23]. They are also exposed to pyrethroids through
their diets, though this is less than from residential sources [24]. These findings suggest
that young children in urban areas are environmentally exposed to insecticides via multiple
pathways, with residential exposure being a primary source, potentially increasing the
risk of adverse health effects. This highlights the need for caregivers to be informed about
health risks related to residential exposure and the routes of exposure to contaminated
residues [21].

A cross-sectional study of Lebanese children found that exposure to pesticides from
domestic use was significantly associated with respiratory diseases (OR = 1.77), asthma
(OR = 1.99), and chronic respiratory symptoms, including chronic phlegm (OR = 1.96),
chronic wheezing (OR = 1.49), and ever wheezing (OR = 1.50) [16]. Similarly, pesticide use
at home was significantly associated with the presence of chronic wheezing (OR =1.91) in
Lebanese children [17]. In Chinese children, exposure to residential insecticides increased
the risk of respiratory diseases, including recurrent infections [18]. Furthermore, pesticide
use in the kitchen or dining rooms was significantly associated with increased odds of
wheezing and dry cough in U.S. children [19]. In studies conducted in agricultural areas,
pesticide exposure has been shown to affect respiratory and allergic outcomes in 5-year-old
children, with coughing as the most frequent symptom (39%), and pyrethroid exposure
has also been associated with wheezing and itchy rashes [15]. Another study on pesticide
exposure in young Thai children found that caregivers reported symptoms during the dry
and rainy seasons, with the most common symptoms related to the respiratory, gastroin-
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testinal, and integumentary systems [14]. Variations in the proportions of symptoms may
result from differences in study areas, population characteristics, seasonal factors, time
periods, and, most notably, exposure characteristics such as application methods, intensity
levels, and the types of active ingredients in products. Even though nearly all household
insecticide products examined in this study contain pyrethroid components, which are
considered less toxic, the findings suggest that their use may have acute effects on urban
children, primarily impacting their respiratory health.

In addition, the study found that child sex and hand/object-to-mouth behaviors were
associated with symptoms experienced by children. This may be due to gender influencing
the types of behaviors and activities in which children engage, resulting in a greater chance
of exposure [25]. It may also affect the toxicokinetics of pyrethroid metabolites [26], with
the pyrethroid type potentially influencing differences in toxicity between the sexes [27].
Sucking fingers or putting non-food objects in the mouth are natural behaviors in young
children that may increase their risk of exposure to residual insecticides when their hands
and toys come into contact with contaminated surfaces or dust in the home [2,4-6]. A
previous study has shown that object-to-mouth behaviors are associated with exposure to
pyrethroids, as assessed by metabolite concentrations in urine [22]. The findings suggest
that certain child behaviors may increase the risk of residential insecticide exposure via the
oral route.

The frequency of household insecticide use, the type of insecticide, and the use of
mosquito repellent spray/lotion were potential factors associated with symptoms experi-
enced by children. This may be due to the fact that increased frequency of use can heighten
the chance of exposure, potentially leading to these symptoms. Similarly, the frequency
of insecticide use was positively associated with home dust concentrations of pyrethroid
insecticides [28] and with pyrethroid metabolites in urine [22]. A qualitative study revealed
that mothers and fathers of children were concerned about respiratory tract irritation with
the use of insecticide sprays [29]. Using insecticide sprays can transfer residues to food,
resulting in excessive dietary exposure for children [30]. Spray applications in areas of the
home where children spend significant time may lead to increased inhalation and dermal
exposure [31]. While pediatric exposure to insecticide chalk can occur via multiple routes—
including ingestion, dermal contact, and inhalation—it may lead to clinical effects such
as vomiting, nausea, dermal irritation, diarrhea, and coughing [32]. A study in Thailand
found that the use of sprays and chalk was positively correlated with the concentration of
pyrethroids on the hands and feet of children, thereby increasing the risk of exposure [6].
Furthermore, children may experience reactions, such as rashes, from insect repellents [33].
While several DEET-based insect repellents are approved as safe and effective when used
correctly, it is advisable to take precautions when applying them to children [34].

Floor cleaning with a wet cloth and ventilation after use were protective factors
marginally associated with symptoms experienced by children. Opening doors or windows
may help dilute the concentration of insecticides, while floor cleaning reduces contam-
ination from residues on surfaces, thereby decreasing the risk of exposure via multiple
routes and lowering symptoms in children. Previous studies support this, finding that
ventilation and cleaning immediately after application may reduce insecticide exposure
for residents [31,35]. Although decontaminating rooms has little effect on pyrethroid con-
centration in suspended particles, it significantly reduces contamination levels in house
dust and on furniture surfaces [35]. Similarly, previous research in Thailand found that
floor cleaning was marginally associated with reduced pyrethroid exposure levels in young
children (OR = 0.43, p-value = 0.079) [22].

This study has several limitations, including a cross-sectional design that restricts
causal inference and non-probability sampling, which may not fully represent the pop-
ulation, affecting generalizability. Information and recall bias may arise as caregivers
report acute symptoms based on their perceptions. Due to the limited information in
the questionnaire used in this study, further research is needed to explore the prevalence
of symptoms, including data on frequency, severity, and duration, as well as definitive
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diagnoses. Future studies should collect environmental and biological samples to assess
insecticide exposure and investigate chronic symptoms in young children. Additionally,
immigrant populations should be included, and a qualitative approach should be con-
sidered. Nonetheless, this preliminary research highlights acute symptoms associated
with residential insecticide exposure in children, which is a significant source of concern
regarding adverse health effects.

5. Conclusions

Using household insecticides can lead to low levels of residential exposure and may
potentially result in acute symptoms, particularly affecting the respiratory system, in
young Thai children in urban settings. Several factors are associated with these symptom:s,
including child characteristics, the frequency and type of insecticides used, and appropriate
practices following application. Proper ventilation and floor cleaning can possibly reduce
children’s exposure and the risk of adverse symptoms. Caregivers and parents should
minimize exposure to prevent both acute and chronic effects. Therefore, actions should be
taken to raise awareness of the hazards of household insecticides and promote their proper
use in mitigating exposure and health risks to children, such as by providing educational
interventions or activities through public healthcare services.
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