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ABSTRACT 

Introduction: Intestinal parasitic infection is one of the health threats, particularly 

among the vulnerable population.  Hill tribe people who live in northern Thailand 

are living in poor economic and education and are vulnerable to intestinal parasitic 

infection. The study aimed to determine the factors associated with poor knowledge 

and poor-to-moderate attitudes toward intestinal parasite infection prevention and 

control among the hill tribe school children.  

Methods: A cross-sectional study was used to collect data among school children 

in grades 4-6 in Mae Fah Luang District, Chiang Rai Province. A simple random 

was used to select the participants from the lists in 12 schools.  A constructed and 

validated questionnaire and a 5-gram stool were used as the research tools. A 

formalin ether concentration technique was used for stool examination. Logistic 

regression was used for the analysis at the significant level a=0.05. 

Results: A total of 365 students were recruited; 51.8% were female, 60% were aged 

between 11-12 years. In the multivariable analysis, males had 1.77 times 

(95%CI=1.03-2.56); students aged 11-12 years and age ≥13 years had 5.14 times 

(95%CI=1.99-13.23) and 9.48 times (95%CI=2.90-30.98), students in grade five 

had 8.93 times (95%CI=1.00-5.74); students with family members with ≥7 had 2.05 

times (95%CI=1.18-3.57) having poor knowledge of intestinal parasitic infection 

prevention and control than students who had different characteristics.  In the 

multivariable analysis, males had 7.67 times (95%CI=3.45-17.03);  students who 

lived with parents had 2.40 times (95%CI=1.00-5.74); and Lahu and Lisu students 

had 3.32 times (95%CI= 1.53-7.21) and 9.63 times (95%CI= 2.65-34.97), 

respectively, having poor to moderate attitudes toward intestinal parasitic infection 

prevention and control than those students who had different characteristics.  

Conclusion:  The hill tribe students have poor knowledge and attitudes toward 

intestinal parasitic infection prevention and control. Public health interventions to 

improve their knowledge  

 and attitudes focusing on upper grades and older students should be urgently 

considered.  

Keywords: Hill tribe, Schoolchildren; Thailand; Factor associated; Intestinal 

parasite; Prevention and Control 
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Introduction 

Intestinal parasitic infection is one of the 

significant public health challenges, particularly in 

children living in poor socioeconomic status. The World 

Health Organization (WHO) estimated that 24% of the 

world’s population was infected by parasitic, 

particularly intestinal parasitic infection [1, 2]. Those 

living with poor socioeconomic [3] and sanitation [2] 

are at risk for the infection.  Children are vulnerable to 

parasitic infection due to their behaviors [4]. The 

infection has several impacts, including malnutrition 

[4,5,19], leading to physical and mental impairments 

[6,7].  In Thailand, there are several groups of people 

who are living in poor socioeconomic status and at high 

risk for intestinal parasitic infection. [8,9]. 

            The hill tribe is a group of people who have 

migrated from South China for centuries and settled in 

northern Thailand [10,12]. There are six main groups, 

and 34% of them were hill tribe people: Akha 18%, 

Lahu 18%, Hmong 1%, Yao 2%, Karen and Lisu 1% 

[10,11].  They have their own cultures and daily life 

practices [10,12]. More than 80% of the hill tribe people 

live under the national poverty line because most people 

worked in agriculture with a low-income status. [10,13] 

and a large proportion never attended a school.  With the 

family’s financial status, the hill tribe people have 

limited access to daily clean water and healthy food 

[12,14].   Most Thai health messages are produced in 

Thai, so access to essential health information for the 

hill tribe people is very difficult.   Health literacy for 

parasitic infection prevention and control among the hill 

tribe people is poor [10,12,13,15].  Knowledge and 

attitude are the major components of having good health 

literacy [13]. Those with good health literacy can 

maintain their health status and seek medical care.   

            Children are at the stage of learning and need to 

be cared for by their parents for proper development.  

Schoolchildren aged 10-12 years or attending grades 4-

6 in primary school are at the stage of intestinal parasitic 

infection due to their behavior and hygiene, including 

their knowledge and attitude.  A study conducted among 

schoolchildren in northern Thailand in 2015 reported 

that the prevalence of the parasitic infection was 9.7%, 

with the common of Ascaris lumbricoides [16].  While 

looking into the Thailand curriculum, a few sections 

provide information for students in grades 4-6 in 

Thailand's primary school programs [17-19].  Currently, 

the hill tribe school children live in poor socioeconomic 

status with poor parents’ education. They are at risk for 

intestinal parasitic infections, and no updated scientific 

information on intestinal parasitic infections is 

available. The study aimed to determine the factors 

associated with poor knowledge and poor-to-moderate 

attitude on intestinal parasite infection prevention and 

control among the hill tribe school children living in 

Mae Fah Luang District, Chiang Rai Province, 

Thailand, which Myanmar borders. 

Methods 

Study design and Study setting 

  A cross-sectional study was applied to collect 

data among hill tribe schoolchildren attending grades 4-

6 in 12 selected schools from 32 schools in four 

subdistricts, Mae Fah Luang District, Chiang Rai 

province, Thailand.  Schools were randomly selected 

from the full list of schools in each district. There are 

four subdistricts in Mae Fah Luang District, Chiang Rai 

Province: Terd Thai (nine schools), Mae Salong Nok 

(six schools), Mae Salong Nai (11 schools), and Mae 

Fah Luang (five schools)—a total of 2,486 children 

attending in 31 schools in the academic year of 2022.  

Study samples and sample size calculation 

  The sample size was calculated using the 

following formula [20]:  

n = [NZ2
 /2

 P(1-P)]/ (N-1) d2 + NZ2
 /2

 P(1-P)] 

Where n=desirable sample size; N was the total 

students attending in grades 4-5 in Mae Fah Luang 

District, Chiang Rai Province, Thailand;  Z2
 /2   was the 

standard normal distribution, which is 1.96; P was the 

prevalence of intestinal parasitic infection from a 

previous study which was 0.47%, and d was the 

accepted error.   A total of 365 samples were required 

for the analysis.  

Research tools 

A validated questionnaire and a five-gram stool 

sample were used as the research tools. The stools were 

detected by the formalin ether concentration technique 

at the Department of Parasitology, Faculty of Medicine, 

Chiang Mai University.  After the stool samples were 

collected, they were preserved with 10% formalin ether 

at Mae Fah Luang Medical Laboratory Center before 

being transferred to the Department of Parasitology, 

Faculty of Medicine, Chiang Mai University the next 

day.   

There were three parts of the questionnaire. In 

part one, eight questions were used to collect personal 

information. Part two, 42 questions were used to collect 

personal knowledge and attitudes on intestinal parasitic 

infection prevention, control, and risk 

behaviors.  Questionnaires were developed based on the 

literature and discussion with experts. It tested validity 

item objective congruence (IOC) techniques that had 

three experts' opinions on the quality of the questions.  

Nine out of 50 questions were advised to be improved 

before testing in the next step. A pilot was executed 

among 30 selected students at Mae Chan District to 

detect the questionnaire's validity and reliability. The 
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Cronbach alpha on knowledge and attitude questions 

were 0.82 and 0.77.  

            There were ten (10) questions in knowledge 

related to intestinal parasitic infection prevention and 

control.  It was classified into three levels: poor (≤59%), 

moderate (60-79%), and high (≥80%) [21]. Among ten 

(10) questions of attitude toward intestinal parasitic 

infection prevention and control, it was classified into 

three levels: poor (1-1.67), moderate (1.68-2.33), and 

high (2.34-3.00) [22]. 

Step of data collection 

After the research's ethical approval, selected 

school directors were contacted and appointed to 

provide the study information. At the date of the 

meeting, selected schoolteachers and directors were 

provided the information again. All selected schools 

have one class of grades 4 to 6. All students attending 

selected classes were invited to participate in the study. 

Before gathering information from students, the consent 

form for parents was provided to all students.   After 

agreeing and signing the consent form for all parents the 

next day, students were asked to complete the 

questionnaire.  Once they completed the questionnaire, 

students were provided information on the steps of 5 

grams of stool collection, including materials for 

collecting the stool. All stool samples with labeled codes 

were returned to the specific box at the school the 

following day. All stool samples were collected and 

transported to the Mae Fah Luang Medical Laboratory 

Center to prepare the laboratory analyses at the Chiang 

Mai Medical Laboratory Center using formalin ether 

concentration techniques.  

Statistical analysis 

Data were analyzed in descriptive analysis and 

presented in means and standard deviations in 

continuous data, while categorical data were presented 

in percentages.  Logistic regression was used to 

determine the association between independent 

variables and dependent variables, and the cut-off point 

for consideration of the statistical significance was 

=0.05. Stepwise was used in the steps of variable 

selection in the model.  The logistic regression was 

executed differently based on knowledge and attitudes.  

In the multivariable analysis for poor knowledge of 

intestinal parasitic infection prevention and control, 

there were four variables controlled in the model before 

interpretation: tribe, having a Thai ID card, the condition 

of living with any people in their family, and annual 

household income. In the multivariable analysis for low-

to-moderate attitude for intestinal parasitic infection 

prevention and control, there were five variables 

controlled in the model before interpretation: age, 

education, family size, having a Thai ID card, and 

annual household income. 

Ethical consideration 

The research protocols and their tools were 

approved for use by The Chiang Rai Provincial Public 

Health Office Research Ethics Committee, Ministry of 

Public Health Research, with the CRPPHO No. 

142/2565. 

Results  

(i) Demographics of participants 

The majority were aged 11-12 (60.0%), 39.2% 

were Akha, 49.2% attended in grade four, 56.7% had 4- 

6 family members, 86.6% held a Thai national ID card, 

and 61.1% lived with parents. Almost half of fathers 

attained primary education (42.3%), 48.2% of mothers 

never attended a school, 45.1% of parents were farmers, 

and 51.5% had monthly earnings of less than 10,000 

baht (51.5 %) (Table 1). 

 

Table 1 Number and percentage of demographic 

(characteristics) among schoolchildren in Mae Fah 

Luang District (n= 365) 

Characteristics n % 

Residential areas   

     Terd Thai 150 41.1 

     Mae Salong Nai 114 31.2 

     Mae Salong Nok 18 5.0 

     Mae Fah Luang 83 22.7 

Sex   

     Male 176 48.2 

     Female 189 51.8 

Age (year)   

     9-10 113 31.0 

     11-12  219 60.0 

     ≥ 13 33 9.0 

Min = 9, Max = 15, Mean = 11.2, SD = 1.1 

Tribe   

     Akha 143 39.1 

     Lahu 84 23.0 

     Lisu 23 6.3 

     Hmong 11 3.0 

     Yao 8 3.6 

     Karen 9 2.5 

     Other 82 22.5 

Education   

     Grade 4 154 42.2 

     Grade 5 81 22.2 

     Grade 6 130 35.6 

Family size (persons)   

     ≤ 3 70 19.2 

     4-6  207 56.7 

     7-9 83 22.7 

     ≥ 10 5 1.4 

Min = 1, Max = 11, Mean = 5.1, SD = 1.8 
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Characteristics n % 

Having Thai ID card   

    No 49 13.4 

    Yes 316 86.6 

       Identification card for people with 

Thai nationality 

254 80.4 

       Identification card for non-Thai 

nationals 

29 9.2 

      Identification card for persons 

without registration status 

33 10.4 

Living with   

     Father 33 9.0 

     Mother 52 14.3 

     Father and mother 234 64.1 

     Other  46 12.6 

Father's age (years) (n=267)   

     ≤37 100 51.5 

     38-43 114 21.9 

     44-49 54 15.6 

     ≥ 50 18 11.0 

Mother's age (years) (n=286)   

     ≤ 34 100 35.0 

     35-42  114 39.9 

     43-50 54 18.9 

     ≥ 51 18 6.3 

Father's tribe (n=267)   

     Akha 118 44.2 

     Lahu 83 31.1 

     Lisu and other 66 24.7 

Mother's tribe (n=286)   

     Akha 126 44.0 

     Lahu 76 26.6 

     Lisu and other 84 29.4 

Father's education (n=267)   

     Uneducated 103 38.6 

     Primary education 113 42.3 

     Secondary education 51 19.1 

Mother's education (n=286)   

     Uneducated 138 48.3 

     Primary education 63 22.0 

     Secondary education 85 29.7 

Father's occupation (n=267)   

     Gardening and farming 123 46.1 

     Hired work and other occupations 144 53.9 

Mother's occupation (n=286)   

     Gardening and farming 129 45.1 

     Hired work and other occupations 157 54.9 

Annual household income (bath)   

     ≤ 10,000 188 51.5 

     ≥10,001  177 48.5 

 

(ii) Intestinal parasitic infection rates  

A total of 42 participants (11.5%) out of 365 

were detected intestinal parasitic infections. Those who 

had been detected as intestinal parasitic infections, 

26.2% were Entamoeba coli, 21.4% were Giardia 

lamblia, 14.3% were Blastocystis hominins, 9.5% were 

Endolimax nana, and remaining 28.6% were mix 

infections. 

 

(iii)  Knowledge, attitude, and risk behaviors related to 

Intestinal parasitic infection of participants 

 Almost half had poor knowledge of parasitic 

infection prevention and control (48.8%), while 15.9% 

had a moderate attitude regarding prevention and 

control. One-third (30.4) ate raw foods, 3.0% did not use 

a toilet, and 9.6% used soap for hand washings after 

toilet use. A large proportion of participants used 

untreated water in daily life (39.2%) and at school 

(37.0%).  One-third (36.2%) had used anti-parasitic 

drugs six months prior, and the majority were people 

taking care of them (Table 2). 

Table 2 Number and percentage of knowledge, 

attitudes, and risk behaviors among schoolchildren in 

Mae Fah Luang District (n= 365) 

Characteristic n % 

Knowledge regarding parasitic 

infection prevention and control 

 

 

     Poor 178 48.8 

     Moderate 144 39.4 

     High 43 11.8 

Attitude regarding parasitic 

infection prevention and control 
  

     Poor 0 0.00 

     Moderate 58 15.9 

     High 307 84.1 

Raw pork consumption raw (LABB 

and LAU) 

  

     Often and sometime 111 30.4 

     Never 254 69.6 

Consume raw fish   

     Often and sometime 59 16.2 

     Never 306 83.8 

Consume raw beef    

     Sometime 57 15.6 

     Never 308 84.4 

Washing fresh vegetables before 

consumption 

  

      Never and sometime 8 2.2 

     Often 357 97.8 

Wearing shoes    

      Never and sometime 3 0.8 

      Often 362 99.2 

Use toilet for defecation   

     Never and sometimes 11 3.0 

     Often 354 97.0 

Washing hands with soap before 

eating 

  

     Never and sometimes 27 7.4 

     Often 338 92.6 
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Characteristic n % 

Washing hands after toilet use   

     Never and sometimes 35 9.6 

     Often 330 90.4 

Wash hands with soap after 

touching the ground or any dirty 

objects 

  

     Never and sometimes 35 9.6 

     Often 330 90.4 

Washing hands after caring of 

animal waste (dogs or cats) 

  

     Never and sometimes 65 17.8 

     Often 300 82.2 

Drinking water sources at home   

     Untreated water 143 39.2 

     Bottled drinking water  86 23.6 

     Both types 136 37.2 

Drinking water sources at school   

     Untreated water 135 37.0 

     Bottled drinking water  63 17.3 

     Both types 167 45.7 

Patterns of food consumption   

     Hand 28 7.7 

     Use a spoon    252 69.0 

     Both types 85 23.3 

Characteristics of the rice 

consumed 

  

     Rice  311 85.2 

     Sticky rice 54 14.8 

Use soap for bathing   

     Sometimes  44 12.0 

     Everyday 321 88.0 

   

   

Characteristic n % 

Taking anti-parasitic drugs 

previous 6 months 

  

     Never 233 63.8 

     Yes 132 36.2 

        Father, Mother, Guardian 

bought it 

63 47.7 

        Sub-district hospital health 

promotion officer 

33 25.0 

        Teacher 36 27.3 

(iv) Factors associated with poor knowledge about 

intestinal parasitic infection prevention and control 

In the univariable analysis, five variables were 

found to be associated with poor knowledge about 

intestinal parasitic infection prevention and control: sex, 

tribe, education, family size, and living status.  After 

controlling for tribe, having a Thai ID card, and annual 

household income, four variables were found to be 

associated with poor knowledge of intestinal parasitic 

infection prevention and control: sex, age, education, 

and family size. Males had poor knowledge of intestinal 

parasitic infection prevention and control than females 

1.77 times (95%CI=1.03-2.56). Those students aged 11-

12 years and age ≥13 years had poor knowledge of 

intestinal parasitic infection prevention and control than 

those aged 9-10 years 5.14 times (95%CI=1.99-13.23) 

and 9.48 times (95%CI=2.90-30.98), respectively. 

Students in grade five had poor knowledge of intestinal 

parasitic infection prevention and control than those in 

grade four 8.93 times (95%CI=1.00-5.74).  Those 

students who had family members with ≥7 had poor 

knowledge of intestinal parasitic infection prevention 

and control than those who had ≤ 6 people or more 2.05 

times (95%CI=1.18-3.57) (Table 3).
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Table 3 Factors associated with poor knowledge of intestinal parasitic infection prevention and control by univariate and multivariate analyses 

Factors 
Poor knowledge  Moderate-good knowledge OR 95%CI p-value AOR 95%CI p-value 

n % n %       

Sex           

     Male 31 17.6 145 82.4 0.74 0.49-1.18 0.153 1.77 1.03-2.56 0.016* 

     Female 12 6.3 177 93.7 1.00   1.00   

Age (year)           

     9-10 14 12.4 99 87.6 1.00   1.00   

     11-12  24 11.0 195 89.0 0.97 0.61-1.53 0.908 5.14 1.99-13.23 0.001* 

     ≥ 13 4 12.1 29 87.9 1.71 0.77-3.82 0.184 9.48 2.90-30.98 <0.001* 

Tribe           

     Akha 15 10.5 128 89.5 1.00      

     Lahu 16 19.0 68 81.0 2.02 1.15-3.55 0.013*    

     Lisu 1 4.3 22 95.7 0.78 0.32-1.89 0.583    

     Hmong and other 10 8.7 105 91.3 0.78 0.47-1.27 0.324    

Education           

     Grade 4 17 11.0 137 89.0   1.00   1.00   

     Grade 5 12 14.8 69 85.2 0.64 0.37-1.01 0.107 8.93 3.47-22.96 <0.001* 

     Grade 6 13 10.0 117 90.0 0.46 0.29-0.75 0.002* 1.51 0.82-2.80 0.181 

Family size (persons)          

      ≤ 6 25 9.0 252 90.1 1.00   1.00   

      ≥ 7  17 19.3 71 80.7 1.95 1.19-3.19 0.008* 2.05 1.18-3.57 0.011* 
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Factors 
Poor knowledge  Moderate-good knowledge OR 95%CI p-value AOR 95%CI p-value 

n % n %       

           

Having Thai ID card         

     No  5 10.2 44 89.8 1.34 0.73-2.45 0.341    

     Yes 37 11.7 279 88.3 1.00      

Living with           

     Father and mother 39 47.0 44 53.0 1.00      

     Living with relatives 3 1.1 279 98.9 0.46 0.24-0.88 0.019*    

Annual household income (bath)         

     < 10,000 18 9.6 170 90.4 0.85 0.56-1.28 0.441    

    > 10,001  24 13.6 153 86.4 1.00      

*Statistical significance at α = 0.05 

(v) Factors associated with poor to moderate attitudes toward intestinal parasitic infection prevention and control 

In the univariable analysis, two variables were found to be associated with poor to moderate attitudes toward intestinal parasitic infection prevention and 

control: sex and tribe.  After controlling for age, education, family size, having a Thai ID card, and annual household income, three variables were found to be 

associated with poor to moderate attitudes toward intestinal parasitic infection prevention and control: sex, tribe, and living status. Males had poor to moderate 

attitudes toward intestinal parasitic infection prevention and control than females 7.67 times (95%CI=3.45-17.03) . Students who lived with parents had poor to 

moderate attitudes toward intestinal parasitic infection prevention and control than those who lived with their relatives 2.40 times (95%CI=1.00-5.74).  Lahu and 

Lisu students had poor to moderate attitudes toward intestinal parasitic infection prevention and control than those Akha students 3.32 times (95%CI= 1.53-7.21) 

and 9.63 times (95%CI= 2.65-34.97), respectively (Table 4). 
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Table 4 Factors associated with low-to-moderate intestinal parasite infections univariate and multivariate analyses 

Factors 

Low-to-moderate 

attitude  
High attitude 

OR 95%CI p-value AOR 95%CI 

 

p-value 

n % n % 

Sex           

     Male 48 27.3 128 72.7 6.71 3.27-13.76 <0.001* 7.67 3.45-17.03 < 0.001* 

     Female 10 5.3 179 94.7 1.00   1.00   

Age (year)           

     9-10 17 15.0 96 85.0 1.00      

     11-12  38 17.4 181 82.6 0.84 0.45-1.57 0.592    

     ≥ 13 3 9.1 30 90.9 1.77 0.48-6.45 0.387    

Tribe           

     Akha 15 10.5 128 89.5 1.00   1.00   

     Lahu 3 2.4 81 97.6 3.16 0.88-11.27 0.076 3.32 1.53-7.21 0.002* 

     Lisu 11 47.8 12 52.2 0.12 0.04-0.34 <0.001* 9.63 2.65-34.97 <0.001* 

     Hmong and other 29 25.2 86 74.8 0.34 0.17-0.68 0.002* 0.43 0.15-1.27 0.130 

Education           

    Grade 4 19 12.3 135 87.7 0.99 0.83-3.09 0.154    

    Grade 5 15 18.5 66 81.5 0.15 0.48-2.03 0.992    

    Grade 6 24 18.5 106 81.5 1.00      

Family size (persons)          

     ≤ 6 44 15.9 233 84.1 1.00      

     ≥ 7  14 16.0 74 84.0 1.00 0.52-1.93 0.996    
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Factors 

Low-to-moderate 

attitude  
High attitude 

OR 95%CI p-value AOR 95%CI 

 

p-value 

n % n % 

Having Thai ID card           

     No 10 20.4 39 79.6 1.43 0.67-3.06 0.355    

     Yes 48 15.2 268 84.8 1.00      

Living with           

     Father and mother 47 14.7 272 85.3 1.81 0.86-3.83 0.115 2.40 1.00-5.74 0.047* 

     Living with relatives 11 24.0 35 76.0 1.00   1.00   

Annual household income (bath)         

     ≤ 10,000 30 16.0 158 84.0       

     ≥  10,001  28 15.8 149 84.2 1.00 0.56-1.73 0.971    

*Statistical significance at α = 0.05
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Discussion 

  The hill tribe schoolchildren had poor 

knowledge and attitudes toward intestinal parasitic 

infection prevention and control.  Several factors were 

found to be associated with poor knowledge, including 

being males, having older children, attending in grade 

five, and having family members with ≥ seven who had 

poor knowledge of intestinal parasitic infection 

prevention and control. Being male, living with parents, 

and being a Lahu and Lisu member were associated with 

poor to moderate attitudes toward intestinal parasitic 

infection prevention and control. 

  In our study, male students had poor intestinal 

parasitic infection prevention and control knowledge. A 

study conducted in an urban area of Yemen reported that 

male students had a poorer knowledge of intestinal 

parasitic infection prevention than females [23]. A 

cross-sectional study conducted in urban slums in Brazil 

reported that males had poorer knowledge of intestinal 

parasitic infection [24].  Niamnuy et al. [25] reported 

that adult males had a higher rate of infections and 

poorer knowledge of intestinal parasitic infection 

prevention and control. In the context of the male hill 

tribe, children might pay poorer attention to education 

than females, and they have poorer knowledge of 

intestinal parasitic infection prevention and control.  

  Older children in grade five had a poorer 

knowledge of intestinal parasitic infection prevention 

and control than those of lower-age school children. A 

study in western Tigray, Ethiopia [26] reported different 

knowledge on intestinal parasitic infection prevention 

and control according to age.  A survey conducted 

among schoolchildren in Pathumthani Province, 

Thailand, reported no different knowledge on intestinal 

parasitic infection prevention and control among 

schoolchildren [27]. This might be because the Thailand 

primary school curriculum puts the topics of intestinal 

parasitic infection and control in the early years [30], 

and those studying late in primary school will lose their 

intention and knowledge of intestinal parasitic infection 

prevention and control. 

  Schoolchildren who lived with family 

members ≥ seven people had a poor knowledge of 

intestinal parasitic infection prevention and control 

compared to those who had ≤6 people. A cross-sectional 

study conducted in Bangladesh reported that those 

schoolchildren who lived with many family members 

had poor knowledge of intestinal parasitic infection 

prevention and control [28]. A study conducted among 

Orang Asli school children in rural Malaysia reported no 

different knowledge of intestinal parasitic infection 

according to the number of family members [29]. This 

might be because the large number of family members 

leads to less opportunity for education and poor 

knowledge of intestinal parasitic infection prevention 

and control.  

              Our study found that male students had a poorer 

attitude towards intestinal parasitic infection prevention 

and control than females. A study in Tanzania [31] 

reported attitudes toward the low-risk perception of 

parasitic infection prevention and control. A study 

conducted in Chaloem Phra Kiat District, Nan Province 

[32] reported high attitudes toward intestinal parasitic 

infection among school children and did not have a 

different significance between genders. Kaewpitayanon 

[33] reported that male students had a better attitude 

toward intestinal parasitic infection among school 

children in Sabayoi District, Songkhla.  In the 

circumstance of the hill tribe, boys are favored over 

girls, but males might not be serious about spending 

their lives then. They have poorer attitudes than females.  

  Being part of some groups, schoolchildren had 

a greater chance of having poor attitudes toward 

intestinal parasitic infection prevention and control than 
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some other tribes.  This coincides with a study 

conducted on Morgan and Organ Laut minorities [8], 

which reported that some groups had poorer attitudes 

toward parasitic infection prevention and control than 

others.  This might be the difference in their parent’s 

socioeconomic status that gives some groups a greater 

chance of contracting the infection. Then, living with 

parents who have poor socioeconomic status will 

increase the possibility of intestinal parasitic infection 

among the hill tribe schoolchildren.   

  Some limitations were found in the study.  

Some students, particularly those attending grade four, 

did not clearly understand some sentences in the 

knowledge and attitudes sections. However, during the 

data collection, the researcher explained the questions 

one by one to make sure that all students understood the 

context of the questions. Some students could not 

provide a stool exam the next day as an appointment, so 

the researcher approached them to collect five grams of 

stool for the laboratory.   Last, questions related to 

attitude assessment should be carefully developed based 

on study participants' profiles.  If a set of attitude 

questions could not effectively reflect participants' 

attitudes, it could lead to opposite conclusions. 

  To improve the issue, further studies should 

focus on community- and family-based research, 

particularly implementation science.   The study should 

also consider the hill tribe norms and cultures related to 

intestinal parasitic infection. Specific effective strategic 

study designs to change behaviors alignment with these 

populations’ cultures and lifestyles are encouraged.  

Conclusion 

  The hill tribe students in grades four to six have 

poor knowledge and attitudes toward preventing and 

controlling intestinal parasitic infection.  The training 

program to improve knowledge of intestinal parasitic 

infection prevention control should be designed and 

implemented with a focus on male and older students. 

At the same time, group counseling to improve 

individuals’ attitudes towards intestinal parasitic 

infection prevention and control, especially females and 

Lahu and Lisu students. 

References 

[1] World Health Organization (WHO). Soil-

transmitted helminth infections. Available from: 

https://www.who.int/news-room/fact-sheets/detail/soil-

transmitted-helminth-infections  

[2] Ahmed M. Intestinal parasitic infections in 2023. 

Gastroenterol Res. 2023; 6(3): 127-40. 

[3] Gizaw Z, Addisu A, Gebrehiwot M. Socioeconomic 

predictors of intestinal parasitic infections among 

under-five children in rural Dembiya, Northwest 

Ethiopia: a community-based cross-sectional study. 

Environmental Health Insights. 2019; 13: 1-6. DOI: 

10.1177/1178630219896804. 

[4] Fauziah N, Aviani JK, Agrianfanny YN, Fatimah 

SN. Intestinal parasitic infection and nutritional status in 

children under five years old: a systematic review. Trop 

Med Infect Dis. 2022; 7(11): 371. DOI: 

10.3390/tropicalmed7110371. 

[5] Debash H, Alemu M, Bisetegn H. The prevalence of 

intestinal parasites, undernutrition and their associated 

risk factors among school-age children in Sekota Town, 

Northeast Ethiopia: a community-based cross-sectional 

study. Health Sci Rep. 2023; 6(3): e1137: 1-9. DOI: 

10.1002/hsr2.1137. 

[6] Greener M. Parasites and mental health. Progress in 

Neurology and Psychiatry. 2022; 26(1): 8-10. 

[7] Scotford AL, McCauley A, Kuebel JA, Ibbott R, 

Mutapi F. Impact of parasitic infection on mental health 



 

Intanate, A et al./J Health Sci Altern Med (2024) 6(2): 58-70 

 

 

 

 

 

 

 

 

J Health Sci Altern Med                              69 

and illness in humans in Africa: a systematic review. 

Parasitology. 2022;149: 1003-18.  

[8] Wattano S, Kerdpunya K, Keawphanuk P, 

Hunnangkul S, Loimak S, Tungtrongchitra A, et al. An 

epidemiological survey on intestinal parasitic infection 

and the socioeconomic status of the ethnic minority of 

Moken and Orang Laut. Trop Med Infect Dis. 2023; 

8(3): 161. DOI: 10.3390/tropicalmed8030161. 

[9] Khan ZU, Khan S, Khan S, Kousar K, Saidal A, 

Meer A. Incidence and socioeconomic impact of 

intestinal parasitic infections among school going 

children of private and public sectors schools. Pakistan 

Journal of Medical & Health Sciences. 2022; 16 (6): 

1061-64.  

10] Apidechkul T, Laingoen O, Suwannaporn S. 

Inequity in accessing health care service in Thailand in 

2015: a case study of the hill tribe people in Mae Fah 

Luang District, Chiang Rai Thailand. J Health Res. 

2017; 30(1): 67-71. 

[11] The Princess Maha Chakri Sirindhorn 

Anthropology Centre (Public Organization). Hill tribe 

population 2013.  Available from: 

https://www.sac.or.th/portal/  

[12] Sudsandee S, Fakkaew K, Keawdounglek V, Laor 

P, Worakhunpiset S, Apidechkul T. Drinking water 

investigation of hill tribes: a case study in northern 

Thailand. Int J Environ Res Public Health. 2020; 17(5): 

1698. DOI: 10.3390/ijerph17051698. 

 [13] Manotham M, Koychusakun P, 

ChoyaeA,Maneerat W, Muangmool J, Ishprinyakul SV. 

Healthcare knowledge and practice of Akha ethnic 

group: a case study at a Mae-Mon village, Tambon 

Huay-Chom-Poo, Amphur Muang, Chiang Rai. J Health 

Sci Resh. 2018; 12(1): 111–20. 

[14] Atabati H, Kassiri H, Shamloo E, Akbar M, 

Atamaleki A, Sahlabadi F, et al. The association 

between the lack of safe drinking water and sanitation 

facilities with intestinal Entamoeba spp infection risk: a 

systematic review and meta-analysis. PlosOne. 2020; 

15(11): e0237102. 1-17. DOI: 

10.1371/journal.pone.0237102 

[15] Sungbun S, Tangkawanich T, Thanakumma O, 

Sukrueangkul A. Perceived barrier in accessing 

emergency medical services of ethnic groups in the 

highlands of Chiang Rai Province, Thailand. Journal of 

Health Science and Medical Research. 2020; 38(2): 125-

133.  

[16] Apidechkul T. Prevalence and risk factors of 

intestinal parasitic infections among hill tribe 

schoolchildren, Northern Thailand. Asian Pacific 

Journal of Tropical Disease. 2015; 5(9): 673-756. [17] 

Moonpanane K, Pitchalard K, Thepsaw J, Singkhorn O, 

Potjanamart C. Healthcare service utilization of hill tribe 

children in underserved communities in Thailand: 

barriers to access. BMC Health Serv Res. 2022; 22: 

1114. DOI: 10.1186/s12913-022-08494-1  

[18] Achi GI, Erasmus MA, Samuel YP, Felix NB. 

Intestinal parasites among children from two 

communities in Rivers State, Nigeria. International 

Journal of Pathogen Research. 2024;13 (3): 105-10.  

[19] Yanola, J, Nachaiwieng, W, Duangmano S, 

Prasannarong, M, Pornprasert S. Current prevalence of 

intestinal parasitic infections and their impact on 

hematological and nutritional status among Karen hill 

tribe children in Omkoi District, Chiang Mai Province, 

Thailand. Acta Tropica. 2018; 180: 1-6. DOI: 

10.1016/j.actatropica.2018.01.001. 

[20] Charan J, Biswas T. How to calculate sample size 

for different study designs in medical research? Indian J 

Psychol Med. 2013; 35 (2): 121-6.  



 

Intanate, A et al./J Health Sci Altern Med (2024) 6(2): 58-70 

 

 

 

 

 

 

 

 

J Health Sci Altern Med                              70 

[21] Bloom BS. Human characteristics and school 

learning. New York: McGraw-Hill; 1976. 

[22] Best, John W. Research in education. 3rd ed. 

Englewood Cliffs, New Jersey: Prentice Hall, Inc; 1973. 

[23] Alharazi T, AA-Bamaga O, Al-Abd N, Alcantara 

JC. Intestinal parasitic infection: prevalence, 

knowledge, attitude, and practice among schoolchildren 

in an urban area if Taiz city, Yemen. AIMS Public 

Health. 2020; 7(4): 769-77. 

[24] Bordignon JC, Paulino E, Enderson M, Silva Cd, 

Alencar Md, Gomes KN, et al. Prevalence of intestinal 

parasitic infections versus knowledge, attitudes and 

practices of male residents in Brazilian urban slums: a 

cross-sectional study. Rev Inst Med Trop Sao Paulo. 

2022; 64: e41.  

DOI: 10.1590/S1678-9946202264041. 

[25] Niamnuy N, Kaewthamasorn M, Congpuong K, 

Phaytanavanh B, Lohsoonthorn V. Prevalence and 

associated risk factors of intestinal parasites in humans, 

and domestic animals across borders of Thailand and 

Lao PDR on hookworm and threadworm. Southeast 

Asian J Trop Med Public Health. 2016; 47(5): 901-11. 

[26] Palmeirim MS, Ouattara M, Essé C, Koffi VA, 

Assaré RK, Hürlimann E, et al. Are schoolchildren less 

infected if they have good knowledge about parasitic 

worms? A case study from rural Côte d’Ivoire. BMC 

Public Health. 2018;18(951). 1-11. DOI: 

10.1186/s12889-018-5776-z.   

 [27] Martviset P, Kitvatanachai S, Watanasatitarpa S, 

Trakulsomboon S, Bunchaleamchai A. Intestinal 

parasitic infection among school age students in Lakhok 

subdistrict, Pathumthani Province, Thailand. 

Thammasat Medical Journal. 2018; 18(2): 179-85. 

 

[28] Sujan SH, Islam S, Naher S, Banik R, Gozal D. 

Predictors associated with knowledge and practice of 

helminthic infection prevention Hmong rural school-

aged children's parents in Bangladesh: a cross-sectional 

study. Frontiers in Public Health. 2020; 8: 1-8 DOI: 

10.3389/ fpubh.2020.00484. 

[29] Al-Delaimy AK, Al-Mekhlafi HM, Nasr NA, Sady 

H, Atroosh WM, Nashiry M. Epidemiology of intestinal 

polyparasitism among Orang Asli school children in 

rural Malaysia. PLoS Negl Trop Dis. 2014; 8(8): e3074. 

DOI: 10.1371/journal.pntd.0003074. 

[30] Office of the Basic Education Commission. 

Guidelines for organizing learning activities to develop 

thinking skills aaccording to the basic education core 

curriculum, B.E. 2008. Available from: 

https://www.acsp.ac.th/download/academic/2559/51-

core-courses/13-P-pe.pdf  

[31] Nyangi C, Stelzle D, Mkupasi1 EM., Ngowi1 HA, 

Churi AJ, Schmidt V, et al. Knowledge, attitudes and 

practices related to Taenia solium cysticercosis and 

taeniasis in Tanzania. BMC Infectious Diseases. 2022; 

22: 534. DOI :10.1186/s12879-022-07408-0. 

[32] Pathi K. Prevalence and factors associated with 

helminthiases is among people in Chaloem Phra Kiat 

district, Nan Province. Primary Health Care Division 

Journal. 2017; 12(4): 36-42. 

[33] Kaewpitayanon J. Factors associated with 

behaviors in the prevention of intestinal parasite among 

people living in border patrol school areas of Sabayoi 

District, Songkhla. The Southern College Network 

Journal of Nursing and Public Health. 2015; 2(2): 1-14. 

 

 


