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Abstract 

Due to physical, intellectual, mental, and/or sensory limitations, person with disabilities tend to 

experience obstacles and limitations in their ability to care for themselves, knowledge of health, and 

access to health services. As a result, people with disabilities are more at risk of experiencing health 

problems, one of which is intestinal helminth infection. The aim of this study was to assess the 

prevalence of intestinal helminth infections and associated risk factors among children with disabilities 

at school age in Bantul Regency, Special Region of Yogyakarta. A school-based cross-sectional study 

design was conducted from October until December 2019. A total of 130 stool samples were collected 

and examined by the flotation, Kato-Katz, Harada-Mori, and Baermann methods to detect the presence 

of helminth eggs and/or larvae. An interview with parents/guardians of the subject based on a 

questionnaire was conducted to obtain information regarding the associated risk factor. The overall 

prevalence of intestinal helminth infections among subjects was 1.5% (CI=95%). Of these, 0,07% 

(1/130) was positive for hookworm infection, and the remaining 0,07% (1/130) was positive for 

Trichuris trichiura. Analysis for all risk factors showed no statistically significant association between 

all risk factors and the intestinal helminths infections in the study subjects (p>0.05). 
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Introduction 

Disability was a term that encompasses one or 

all of the weaknesses in the structure or function 

of the body, limitations in activity, or barriers to 

participation in life in society (World Health 

Organization, 2011a). More than 1 billion people 

worldwide, around 15% of the total population, 

lived as children with disabilities (World Health 

Organization, 2011a). The prevalence of children 

with disabilities aged 5-17 years in Indonesia was 

3.3%, while in the Special Region of Yogyakarta 

was 4.8% (National Institute of Health Research 

and Development, 2019). In terms of the 

economic level, it was estimated that 25.1% of all 

of people with disabilities in Bantul Regency, 

Special Region of Yogyakarta have a low 

economic level (Health Department of Special 

Region of Yogyakarta, 2019). 

Based on The Laws of the Republic of 

Indonesia Number 8 of 2016, children with 

disabilities experienced barriers and difficulty in 

doing activities due to physical, intellectual, 

mental, and/or sensory limitations, including 

adequate self-care activities; so they tended to 

have difficulty maintaining good personal 

hygiene (Fentahun et al., 2019). Children with 

disabilities also tended to have limited 

knowledge about health, both due to lack of 

information received and their limited ability to 

understand it (Grut et al., 2015; The United 

Nations, 2018). Interactions of various factors 
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including poverty, poor housing conditions, and 

social isolation and discrimination among 

children with disabilities (Chiluba & Muke, 2019) 

also cause obstacles in accessing health services 

(Stillman et al., 2017; Vergunst et al., 2017). As a 

result, people with disabilities were more at risk 

of experiencing serious health problems (Kuper et 

al., 2014; Vergunst et al., 2019).  

One infectious disease that was susceptible 

experienced by children with disabilities was 

intestinal helminth infection, especially some 

species of helminths commonly known as soil-

transmitted helminths  or STH (Shehata & 

Hassanein, 2015; Fentahun et al., 2019). These 

helminths caused intestinal infections in around 2 

billion world population (World Health 

Organization, 2018), an estimated 610 million 

cases came from Southeast Asia (Pullan et al., 

2014). In Indonesia, the prevalence of intestinal 

helminth infections ranges from 20-86% with an 

average of 30% (Ministry of Health of the 

Republic of Indonesia, 2015). Around 610 million 

children of school age in the world were at risk of 

getting intestinal helminths (World Health 

Organization, 2011b). Chronic intestinal helminth 

infection in children will cause malabsorption and 

malnutrition (Papier et al., 2014; El-Sayed & 

Ramadan, 2017), which will have an impact on 

growth and development disorders (Forrer et al., 

2017; Pabalan et al., 2018). 

Until now there was no data on the prevalence 

of intestinal helminth infections in children with 

disabilities in Indonesia. This was likely due to the 

low number of contacts between people with 

disabilities and health services. Children with 

disabilities tended to encounter obstacles in 

accessing health services (Sakellariou & Rotarou, 

2017; Vergunst et al., 2017). Those problems 

related to the availability of services, lack of 

transport, difficulties in the use of services, 

inadequate drugs or equipment, and high cost of 

health services (Eide et al., 2015). Children with 

disabilities also complained that their wishes were 

often not understood and treated as a low priority 

group by health workers, causing them to often 

refuse to be invited by their parents/guardians to 

visit health services (Vergunst et al., 2017). 

At the 67th World Health Assembly in 2014, 

WHO launched a draft in the form of action for 

people with disabilities globally with the theme of 

“better health for all people with disabilities”, 

aimed at improving the quality of health in these 

populations around the world (World Health 

Organization, 2015). In order to achieve this goal, 

adequate understanding and analysis of the quality 

of health of children with disabilities was 

required. One of them is by knowing the 

prevalence and the risk factors of infectious 

disease in this population, including intestinal 

helminth infections. Through that information, 

efforts to control and eliminate the incidence of 

disease can be planned, so that the quality of their 

health will improve. 

 

Methods 

A school-based cross-sectional study design 

was conducted from October until December 

2019. Survey was carried out on children with 

disabilities of all types and degrees aged 5-18 

years who registered as students in 20 special 

schools in Bantul Regency and did not treated 

with any anthelmintic for 3 months before and 

during the study. The ethical clearance for this 

research was obtained from Medical and Health 

Research Ethics Committee Faculty of Medicine, 

Public Health, and Nursing Universitas Gadjah 

Mada in November 2019. Informed consent was 

sought from parents/guardians of subjects and 

subjects aged ≥ 12 years who were not mentally 

disabled. Data on risk factors related to the 

incidence of intestinal helminth infections were 

obtained through interviews with 

parents/guardians of the subjects with the 

guidance of the standardize questionnaire. 

Regarding data concerning the degree of disability 

related to subject’s ability to do self-care 

activities, questionnaires were prepared based on 

the International Classification of Functioning, 

Disability, and Health Children & Youth Version 

2007.  

Stool sampling was carried out independently 

by the parents/guardians of the subjects in their 

respective homes after received an explanation 

and equipments, then the stool samples were 

collected at each school. A total of 150 parents 
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were interviewed, but in the end only 130 subjects 

returned the pot containing the stool sample. Stool 

samples collected came from those produced 

during defecation in the morning of the same day. 

Stool samples collected were examined by the 

flotation, Kato-Katz, Baermann, and Harada Mori 

method to identify the presence of eggs and/or 

larvae of intestinal helminths at Laboratory of 

Parasitology, Faculty of Medicine, Public Health, 

and Nursing Universitas Gadjah Mada. 

Descriptive analysis was used to calculate 

frequencies, percentages, means, and standard 

deviation. The relationship between factors 

thought to be risk factors and intestinal helminth 

infections was analyzed using Mann-Whitney and 

Fisher's test.  

 

Results  

The sociodemographic characteristics 

observed in this study include age, gender, 

parent's occupation, parental education, parental 

income, and family size. The mean age of the 

study subjects was 9.76 ± 3.04 years. In 

accordance with the data contained in Table 1, 

based on the results of the examination, the 

prevalence of intestinal helminth infections in 

subjects was 1.5% (n = 2); the prevalence of 

hookworm infection and Trichuris trichiura were 

0.77%, respectively. Both subjects who were 

infected with intestinal helminths experienced a 

single infection with mild intensity. Neither 

Ascaris lumbricoides egg, hookworm larvae, nor   

Strongyloides stercoralis larvae were found in all 

stool samples. 

 

Table 1. Prevalence of intestinal helminth infections in children with disabilities in Bantul 

Regency, Special Region of Yogyakarta (N=130) 

Characteristics n % 

Intestinal Helminth Infections   

Negative 128 98.5 

Positive 2 1.5 

Intestinal Helminth Species   

Ascaris lumbricoides 0 0 

Hookworm 1 50 

Trichuris trichiura 1 50 

Strongyloides stercoralis 0 0 

Classification of Intestinal Helminth Infections   

Single infections 2 100 

Mixed infections 0 0 

 

The Mann-Whitney test was carried out to 

identify the association between age and the 

intestinal helminth infections, the result was 

p=0,761 (CI=95%). Age was not related to the 

incidence of intestinal helminth infections, 

statistically. The Fisher's test was used to identify 

the association between other risk factors with 

intestinal helminth infections, include parental 

occupation, parental income, parental level of 

education, family size, type of disability, degree 

of disability, behavior, household water sources, 

and sites of defecation. Statistical analysis with 

Fisher's test gave the result that the p value for all 

risk factors > 0.05 (CI=95%). Having habit of 

biting fingers/inserting objects into the mouth and 

habit of using footwear when leaving the house 

gave results of p value <0.25, therefore these two 

variables were included in multivariate logistic 

regression analysis to determine the strength and 

significance of the relationship between variables. 

The p value for each of these habits was 0.996 

(Prevalence Ratio = 0,000). No risk factor in study 

subjects was significantly associated with 

intestinal helminth infections. 
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Table 2. Risk factors associated with intestinal helminth infections in children with disabilities in 

Bantul Regency, Special Region of Yogyakarta (CI=95%) 

Characteristics Category Infected  Not 

Infected 

Total 

Subject 

p-value 

n % n % N %  

Gender Male 1 1.4 73 98.6 74 56.9 1.0 

 Female  1 1.8 55 98.2 56 43.1 

Father’s occupation Contact with soil 1 1.3 74 98.7 75 57.7  

1.0  No contact with 

soil 

1 1.8 54 98.2 55 42.3 

Mother’s 

occupation 

Contact with soil 2 1.7 114 98.3 116 89.2  

1.0 

 No contact with 

soil 

0 0 14 10.9 14 10.8 

Parental income Low 2 2.5 78 97.5 80 61.5 0.523 

 Standard 0 0 50 100 50 38.5 

Father’s education 

level 

Low 1 1.7 57 98.3 58 44.6 1.0 

 High 1 1.4 71 98.6 72 55.4 

Mother’s education 

level 

Low 1 1.9 53 98.1 54 41.5 1.0 

 High 1 1.3 75 98.7 76 58.5 

Familiy size Small (< 4 

persons) 

1 2.6 37 97.4 38 29.2 0.501 

 Big (≥ 4 

persons) 

1 1.1 91 98.9 92 70.8 

Type of Disability Physical 

disability 

0 0 35 27.3 35 26.9 1.0 

 Mental disability 2 2.1 93 97.9 95 73.1 

Degree of disability No disability – 

mild disability 

0 0 64 50 64 49.2  

 

0.496  Moderate to 

total disability 

2 3.0 64 50 66 50.8 

Eating raw 

vegetables 

Yes 0 0 15 100 15 11.5 1.0 

No 2 1.7 113 98.3 113 88.5 

Sucking 

fingers/putting 

objects in the mouth 

Yes 2 5 38 95 40 30.8 0.093 

No 0 0 90 100 90 69.2 

Washing and 

peeling fruit before 

eating 

Yes 2 1.8 109 98.2 111 85.4 1.0 

No 0 0 19 100 19 14.6 

Washing hand with 

water and soap 

before eating and 

after defecating 

Yes 1 1.1 94 989 95 73.1 0.468 

No 1 2.9 34 97.1 35 26.9 

Wearing footwear 

when step on the 

ground 

Yes 0 0 80 100 80 61.5 0.146 

No 2 4 48 96 50 38.5 

Routinely cutting 

nails 

Yes 1 1 101 99 102 78.5 0.386 

No 1 3.6 27 96.4 28 21.5 
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Household water 

supply 

Well and/or 

regional water 

supply company 

2 1.6 127 98.4 129 99.2 1.0 

 Sungai 0 0 1 100 1 0.8 

Defecating site Latrine 2 1.6 127 98.4 129 99.2  

 River 0 0 1 100 1 0.8 1.0 

 

Discussion 

This study indicated that the prevalence of 

intestinal helminth infections in children with 

disabilities who attend school in Bantul Regency, 

Special Region of Yogyakarta Province, was 

much lower when compared with other studies in 

several countries. Some study in Nigeria showed 

that the prevalence of intestinal helminth 

infections in children with chronic neurological 

disorders was 31% (Nwaneri et al., 2013) and 

8.5% (Uzodimma et al., 2016). Another study of 

students with mental disabilities in Ethiopia stated 

that the prevalence of intestinal helminth 

infections was 20.19% (Fentahun et al., 2019). 

Our study was the first study of the prevalence of 

intestinal helminth infections in children with 

disabilities at special school in Indonesia. 

Hookworm and Trichuris trichiura eggs were 

found from two out of 130 children with low 

intensity, while Ascaris lumbricoides and 

Strongyloides stercoralis eggs and larvae were not 

found. The prevalence of infection for each 

hookworm and Trichuris trichiura species in this 

study was 0.77%. This figure was lower than the 

results of study in Nigeria which mentioned that 

the prevalence of hookwormand Trichuris 

trichiura infections was 7.7%, while for Ascaris 

lumbricoides was 20% as mild intensity (Nwaneri 

et al., 2013). Higher prevalence rate was also 

found in studies conducted in Ethiopia, which 

were 6.20% for hookworm and 7.90% for Ascaris 

lumbricoides, all classified as mild-intensity 

infections (Fentahun et al., 2019). Slightly 

different results were shown in the results of other 

studies in Nigeria, the prevalence of Ascaris 

lumbricoides helminth infection by 7.7% and 

Trichuris trichiura by 0.8%, infection of both 

helminths also in low intensity (Uzodimma et al., 

2016). 

Very low prevalence of intestinal helminth 

infections at the study site was probably related to 

the implementation of the Distribution of Mass 

Preventive Chemotherapy (PC) Program based on 

the Regulation from Republic Indonesia Ministry 

of Health (2017) which concerning prevention of 

intestinal helminths. The target of this program 

was all children aged 1-12 years in 

regencies/cities with moderate (20-25%) and high 

(>50%) prevalence, whereas in low prevalence 

areas, PC were carried out selectively. Drugs 

given at this program are Albendazole 200 and 

400 mg single dose. Although Bantul Regency 

was not considered as an area for PC 

implementation, PC was distributed at Bantul 

Regency due to  Ministry of Health of the 

Republic of Indonesia instruction in 2019 which 

set Bantul Regency as one of 160 districts/cities 

included in the stunting intervention (Directorate 

General of Disease Prevention and Control, 

2019). Reducing the helminth infection was one 

of the specific nutrition intervention frameworks 

in stunting management efforts. For Bantul 

Regency, the drugs given twice a year at 6-month 

intervals, began in April 2019. This program 

coverage for school-aged children 5-12 years in 

Bantul Regency in April 2019 ranged from 89-

100%.  

In this study, age and gender were not 

significantly related to intestinal helminth 

infections. This is in line with previous studies in 

children with no disabilities at elementary school 

in Ethiopia (Samuel et al., 2017), but different 

with the results of studies in children with no 

disabilities in Surabaya (Rosyidah & Prasetyo, 

2018) and children with disabilities in Ethiopia 

(Fentahun et al., 2019). Both subjects who were 

positive for intestinal helminth infections in this 

study were 9 years old. Based on previous 

research, intestinal helminth infections occur most 

in the 5-9 years age group (Damen et al., 2011). 

This was related to the habits of children in this 

age group who had the habit of playing on the 
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ground which was known to be one of the 

transmission media for intestinal helminth 

infections. Besides, children in that age group also 

still had immature immune systems compared to 

children with older age thus increasing the risk for 

intestinal helminths infections. Intestinal helminth 

infections were more common in boys than girls 

(Uzodimma et al., 2016). This was also related to 

the habits of boys who played more often and 

contacted with the ground compared to girls who 

tended to prefer to play in the house. 

The type of work of the parents of the research 

subjects was also known to be unrelated to the 

incidence of intestinal helminth infections in 

children, this was in line with the results of 

research on children in North Sumatra (Pasaribu 

et al., 2019). The education level of the parents of 

the study subjects was also not related to the 

incidence of intestinal helminth infections in 

children, in line with the results of the study in 

North Sumatra (Pasaribu et al., 2019), but 

different from some of the results of other studies 

(Hailegebriel, 2018; Teshale et al., 2018; 

Fentahun et al., 2019). Mothers with low levels of 

education were considered to lack understanding 

and mastering the concept of ‘clean and healthy 

life behavior’, so it would be difficult to practice 

it in the family environment (Doni et al., 2015; 

Ross et al., 2017; Torres de Freitas et al., 2017). 

On the subject of this study, although half of the 

parents of the subjects had a low level of 

education, their awareness of implementing ‘clean 

and healthy life behavior’ practices for their 

children was quite good. The positive effect could 

be seen from the low prevalence of intestinal 

helminth infections in study subjects. 

In this study, parent’s income which had 

implications for the economic level of the family 

did not have a significant relationship with the 

incidence of intestinal helminth infections in 

children, in contrast to the results of previous 

studies in Nigeria (Uzodimma et al., 2016). 

Poverty was considered influential in preventing 

access to health services that are both preventive 

and curative in nature, so that the poor would be 

more at risk of being infected with intestinal 

helminths, then if they were infected they tended 

not to get treatment (Houweling et al., 2016). In 

this study, although most of the research subjects 

came from families with low economic levels, this 

did not affect the incidence of intestinal helminth 

infections in their children. Guaranteed free health 

services by the government, both preventive and 

curative in the form of free treatment in health 

facilities, might be able to eliminate the gap in 

opportunities to access health services between 

upper, middle and lower economic groups (World 

Health Organization, 2015). 

Family size that represents the density of house 

occupants was not related to the incidence of 

intestinal helminth infections in this study, 

different from the results of previous studies 

(Samuel et al., 2017; Fentahun et al., 2019). If one 

family member was infected with intestinal 

helminths, then the risk of another family member 

could become infected will increase if the density 

of the occupants of the house was higher. This was 

related to higher contact rates between occupants 

of houses with high density. There was no 

significant association between the type and 

degree of disability with the incidence of intestinal 

helminth infections. Both subjects who were 

positively infected by intestinal helminth were 

children with mental disabilities with a moderate 

degree of disability. Several previous studies 

conducted on children with mental disabilities 

indicate an increased risk of intestinal parasitic 

infections that occured due to the inability to 

properly maintain personal hygiene and a lack of 

understanding of personal hygiene (Shehata & 

Hassanein, 2015). In contrast to children with 

physical disabilities who tended not to experience 

limited understanding of something, even though 

they had obstacles in their activities but still had 

awareness about personal hygiene so they could 

ask for help from others in carrying out activities 

related to maintaining personal hygiene that they 

could not do themselves.  

The degree of disability was describing the 

limited ability of the subject in self-care activities 

so that it required quite a lot of help from others. 

The increasing degree of disability was in line 

with the increasing limitations of activities, 

including the ability to maintain personal hygiene 

which was one of the factors that most influences 

the occurrence of intestinal helminth infections in 
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children with disabilities (Teshale et al., 2018; 

Fentahun et al., 2019). However, the condition of 

disability in this study subject would be a reason 

for parents to give them special attention and 

treatment, including in terms of hygiene and 

health, which had implications for the low 

prevalence of intestinal helminth infections in the 

group. 

Children's behavior was related to personal 

hygiene, such as cutting nails, washing hands with 

soap and water before eating and after defecating, 

washing and peeling fruit before eating, eating 

raw vegetables, sucking fingers or putting objects 

in the mouth, and habit of not wearing footwear 

had no association with the intestinal helminth 

infections in children with disabilities in Bantul 

Regency. The habit of consuming raw vegetables 

was estimated to be a risk factor for intestinal 

helminth infections (Huat et al., 2012; Fentahun 

et al., 2019), because helminth egg were often 

found in vegetables that are naturally grown on 

the ground. Cooking vegetables first before 

consumption would reduce the risk of being 

infected with intestinal helminths, because most 

helminth eggs would be damaged at high 

temperatures. Helminth eggs which were infective 

stages could also be ingested through 

contaminated fruit skin. In line with previous 

habits, the habit of washing and peeling the skin 

of the fruit before eating would reduce the risk of 

intestinal helminth infections (Vos et al., 2015; 

Teshale et al., 2018). The only 1.5% prevalence 

of helminth infections in this study was probably 

related to the small number of subjects who had 

habit of eating raw vegetables (11.5%) and not 

washing and peeling fruit before eating (14.6%), 

although statistically not related to the incidence 

of intestinal helminth infections. 

Nails that were not routinely cut could be filled 

with various types of dirt material that were very 

likely to cause stool-oral transmission of intestinal 

helminths, or could instead be used by helminths 

as habitat to complete their life cycle. Therefore, 

the habit of routinely cutting nails would reduce 

the risk of intestinal helminth infection (Nwaneri 

et al., 2013; Mirisho et al., 2017; Hailegebriel, 

2018; Novianty et al., 2018; Fentahun et al., 

2019). The results of this study indicated that 

statistically there was no association between the 

habit of cutting nails with the intestinal helminth 

infections, similar to previous studies (Anwar et 

al., 2013; Uzodimma et al., 2016; Sofiana & 

Kelen, 2018). The majority of subjects (78.5%) 

were accustomed to cutting or cutting their nails 

at least once a week. This might explain the low 

prevalence of intestinal helminth infections in this 

group, although the habit was not related to the 

intestinal helminth infections. 

Washing hands with soap and water before 

eating and after defecating was considered to 

reduce the risk of intestinal helminth infections 

(Nwaneri et al., 2013; Omitola et al., 2016; 

Mirisho et al., 2017; Teshale et al., 2018; 

Fentahun et al., 2019). Hands are the most 

vulnerable part of the body to be contaminated 

with infective material, as well as the most 

frequent contact with the mouth which is one of 

the most common routes of entry for intestinal 

helminth infections. Washing hands with soap and 

water could get rid of the infective stage of 

helminths and other infective material from the 

hands (Fentahun et al., 2019). The results of this 

study indicated that there was no relationship 

between these habits with the incidence of 

intestinal helminth infections in line with previous 

studies in West Sumatra (Anwar et al., 2013). 

Because the habit of washing hands with soap and 

water was owned by the majority of research 

subjects (73.1%), it was likely that this affects the 

low prevalence of intestinal helminth infections in 

research subjects. 

One of the bad habits that were often found in 

children with disabilities was the habit of biting 

fingers or putting objects in the mouth. These 

habits could be a way for the entry of helminth 

eggs into our bodies, so children who had these 

habits would be at greater risk for intestinal 

helminth infections (Nwaneri et al., 2013). In this 

study it was concluded that there was no 

relationship between these habits with the 

intestinal helminth infections, the same result as 

the results of previous studies (Uzodimma et al., 

2016). However, one of the subjects who was 

positively infected by Trichuris trichiura species 

had this habit. Associated with their life cycle, the 

possibility of infection obtained by the subject 
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was related to his habit of biting a finger or 

inserting objects into the mouth. 

Another habit that could reduce the risk of 

being infected with intestinal helminths was to 

wear footwear when step on the ground (Tomczyk 

et al., 2014). The method of transmission of 

several species of helminths, including hookworm 

and Strongyloides stercoralis was through the 

larvae that penetrate the skin. The presence of 

helminth larvae in the ground was very likely to 

penetrate the skin of the foot, especially if it was 

not protected by footwear. In this study, there was 

no relationship between the habit of using 

footwear and the incidence of intestinal helminth 

infections, similar to the results of previous 

studies in Nigeria (Fentahun et al., 2019). Most 

subjects in this study had a habit of using 

footwear, but 2 children.  Among those 2 children 

who have a habit of not using footwear when 

leaving the house, only 1 child who was positive 

for hookworm infection. This fact suggests that 

the subject got an infection due to bad habits that 

often did not use footwear when step on the 

ground. 

Efforts to eliminate intestinal helminth 

infections, especially soil-transmitted helminths, 

required increased access of fresh water, quality 

of sanitation, and hygiene (Strunz et al., 2014). 

Poor environmental sanitation was one of the risk 

factors for intestinal helminth infections 

(Bakarman et al., 2019; Ercumen et al., 2019; 

Pickering et al., 2019). In this study, it was known 

that there was no statistical relationship between 

the type of household water source and the place 

of defecation with the incidence of intestinal 

helminth infections, this result was in line with the 

results of previous studies (Uzodimma et al., 

2016), but different from some other studies 

(Rosyidah & Prasetyo, 2018; Fentahun et al., 

2019). The majority of study subjects used dug 

wells and/or the regional water supply company 

as household water sources (99.2%) and used 

latrine as a place for defecation (99.2%), including 

two subjects who were known to be positively 

infected with intestinal helminths. Statistically, 

there was no significant relationship between the 

incidence of intestinal helminth infections in 

children with disabilities and all of the risk factors 

mentioned above. This may be due to very low 

number and uneven distribution of cases of 

intestinal helminth infections in this population.  

 

Conclusion  

The prevalence of intestinal helminth 

infections among children with disability in 

special school at Bantul Regency, Special Region 

of Yogyakarta was low; and there was no 

statistically significant association between all 

risk factors and the intestinal helminth infections 

in this study subject.  

 

References 

Anwar, R.Y., Irawati, N., & Masri, M., 2013. 

Artikel Penelitian Hubungan antara Higiene 

Perorangan dengan Infeksi Cacing Usus 

(Soil Transmitted Helminths) pada Siswa 

SDN 25 dan 28 Kelurahan Purus , Kota 

Padang , Sumatera Barat Tahun 2013. J. 

Kesehat. Andalas 5: 600–607. 

Bakarman, M.A., Hegazi, M.A., & Butt, N.S., 

2019. Prevalence, characteristics, risk 

factors, and impact of intestinal parasitic 

infections on school children in Jeddah, 

western Saudi Arabia. J. Epidemiol. Glob. 

Health 9: 81–87. 

doi:10.2991/jegh.k.190219.001 

Chiluba, B.C., & Muke, N., 2019. Barriers to 

Health Care for Disabled People: A Review 

of the Literature from Low Income 

Countries. Indones. J. Disabil. Stud. 6: 210–

214. 

Damen, J.G., Luka, J., Biwan, E.I., & Lugos, M., 

2011. Prevalence of Intestinal Parasites 

among Pupils in Rural North Eastern, 

Nigeria. Niger. Med. J. 52: 4–6. 

doi:10.4314/nmj.v52i1.66872 

Directorate General of Disease Prevention and 

Control, 2019. Pelaksanaan Pemberian Obat 

Pencegahan Massal Cacingan di Daerah 

Intervensi Stunting 2019. Jakarta. 

Doni, N.Y., Gürses, G., Şimşek, Z., & Zeyrek, 

F.Y., 2015. Prevalence and associated risk 

factors of intestinal parasites among children 

of farm workers in the southeastern 

anatolian region of Turkey. Ann. Agric. 



DOI: 10.30829/jumantik.v6i4.9892 

JUMANTIK Volume 6 No. 4 November 2021          311 
 

Environ. Med. 22: 438–442. 

doi:10.5604/12321966.1167709 

Eide, A.H., Mannan, H., Khogali, M., Van Rooy, 

G., Swartz, L., Munthali, A., et al., 2015. 

Perceived barriers for accessing health 

services among individuals with disability in 

four African countries. PLoS One 10. 

doi:10.1371/journal.pone.0125915 

El-Sayed, N.M., & Ramadan, M.E., 2017. The 

Impact of Intestinal Parasitic Infections on 

the Health Status of Children: An Overview. 

J. Pediatr. Infect. Dis. 12: 209–213. 

doi:10.1055/s-0037-1603576 

Ercumen, A., Benjamin-Chung, J., Arnold, B.F., 

Lin, A., Hubbard, A.E., Stewart, C., et al., 

2019. Effects of water, sanitation, 

handwashing and nutritional interventions 

on soil-transmitted helminth infections in 

young children: A cluster-randomized 

controlled trial in rural Bangladesh. PLoS 

Negl. Trop. Dis. 13: 1–24. 

doi:10.1371/journal.pntd.0007323 

Fentahun, A.A., Asrat, A., Bitew, A., & Mulat, S., 

2019. Intestinal parasitic infections and 

associated factors among mentally disabled 

and non-disabled primary school students, 

Bahir Dar, Amhara regional state, Ethiopia, 

2018: A comparative cross-sectional study. 

BMC Infect. Dis. 19: 1–12. 

doi:10.1186/s12879-019-4165-2 

Forrer, A., Khieu, V., Schär, F., Hattendorf, J., 

Marti, H., Neumayr, A., et al., 2017. 

Strongyloides stercoralis is associated with 

significant morbidity in rural Cambodia, 

including stunting in children. PLoS Negl. 

Trop. Dis. 11: 1–17. 

doi:10.1371/journal.pntd.0005685 

Gibson, J.C., & O’Connor, R.J., 2010. Access to 

health care for disabled people: A systematic 

review. Soc. Care Neurodisability. 

doi:10.5042/scn.2010.0599 

Grut, L., Sanudi, L., Braathen, S.H., Jürgens, T., 

& Eide, A.H., 2015. Access to tuberculosis 

services for individuals with disability in 

Rural Malawi, a qualitative study. PLoS One 

10: 1–9. doi:10.1371/journal.pone.0122748 

Hailegebriel, T., 2018. Undernutrition, intestinal 

parasitic infection and associated risk factors 

among selected primary school children in 

Bahir Dar, Ethiopia. BMC Infect. Dis. 18: 1–

11. doi:10.1186/s12879-018-3306-3 

Health Department of Special Region of 

Yogyakarta, 2019. Profil Kesehatan Provinsi 

DIY 2019. Daerah Istimewa Yogyakarta. 

Houweling, T.A.J., Karim-Kos, H.E., Kulik, 

M.C., Stolk, W.A., Haagsma, J.A., Lenk, 

E.J., et al., 2016. Socioeconomic 

Inequalities in Neglected Tropical Diseases: 

A Systematic Review. PLoS Negl. Trop. Dis. 

doi:10.1371/journal.pntd.0004546 

Huat, L.B., Mitra, A.K., Noor Jamil, N.I., Dam, 

P.C., Jan Mohamed, H.J., & Wan Muda, 

W.A.M., 2012. Prevalence and risk factors 

of intestinal helminth infection among rural 

Malay children. J. Glob. Infect. Dis. 4: 10–

14. doi:10.4103/0974-777X.93753 

Kuper, H., Dok, A.M. Van, Wing, K., Danquah, 

L., Evans, J., Zuurmond, M., et al., 2014. 

The Impact of disability on the lives of 

children; Cross-sectional data including 

8,900 children with disabilities and 898,834 

children without disabilities across 30 

countries. PLoS One 9: 1–11. 

doi:10.1371/journal.pone.0107300 

Ministry of Health of the Republic of Indonesia, 

2015. Rencana Aksi Program Pengendalian 

Penyakit dan Penyehatan Lingkungan Tahun 

2015-2019, Direktorat Jenderal 

Pengendalian dan Penyehatan Lingkungan. 

Jakarta. 

Mirisho, R., Neizer, M.L., & Sarfo, B., 2017. 

Prevalence of Intestinal Helminths 

Infestation in Children Attending Princess 

Marie Louise Children’s Hospital in Accra, 

Ghana. J. Parasitol. Res. 2017: 1–7. 

doi:10.1155/2017/8524985 

National Institute of Health Research and 

Development, 2019. Laporan Nasional Riset 

Kesehatan Dasar 2018. Jakarta. 

Novianty, S., Dimyati, Y., Pasaribu, S., & 

Pasaribu, A.P., 2018. Risk Factors for Soil-

Transmitted Helminthiasis in Preschool 

Children Living in Farmland, North 

Sumatera, Indonesia. J. Trop. Med. 2018: 1–

6. doi:10.1155/2018/6706413 

Nwaneri, D.U., Ibadin, M.O., Ofovwe, G.E., & 



DOI: 10.30829/jumantik.v6i4.9892 

JUMANTIK Volume 6 No. 4 November 2021          312 
 

Sadoh, A.E., 2013. Intestinal helminthiasis 

in children with chronic neurological 

disorders in Benin City, Nigeria: Intensity 

and behavioral risk factors. World J. 

Pediatr. 9: 152–157. doi:10.1007/s12519-

012-0394-9 

Omitola, O.O., Mogaji, H.O., Oluwole, A.S., 

Adeniran, A.A., Alabi, O.M., & Ekpo, U.F., 

2016. Geohelminth Infections and 

Nutritional Status of Preschool Aged 

Children in a Periurban Settlement of Ogun 

State. Scientifica (Cairo). 2016: 1–9. 

doi:10.1155/2016/7897351 

Pabalan, N., Singian, E., Tabangay, L., Jarjanazi, 

H., Boivin, M.J., & Ezeamama, A.E., 2018. 

Soil-transmitted helminth infection, loss of 

education and cognitive impairment in 

school-aged children: A systematic review 

and meta-analysis. PLoS Negl. Trop. Dis. 

12: 1–31. doi:10.1371/journal.pntd.0005523 

Papier, K., Williams, G.M., Luceres-Catubig, R., 

Ahmed, F., Olveda, R.M., McManus, D.P., 

et al., 2014. Childhood malnutrition and 

parasitic helminth interactions. Clin. Infect. 

Dis. 59: 234–243. doi:10.1093/cid/ciu211 

Pasaribu, A.P., Alam, A., Sembiring, K., 

Pasaribu, S., & Setiabudi, D., 2019. 

Prevalence and risk factors of soil-

transmitted helminthiasis among school 

children living in an agricultural area of 

North Sumatera, Indonesia. BMC Public 

Health 19: 1–8. doi:10.1186/s12889-019-

7397-6 

Pickering, A.J., Njenga, S.M., Steinbaum, L., 

Swarthout, J., Lin, A., Arnold, B.F., et al., 

2019. Effects of single and integrated water, 

sanitation, handwashing, and nutrition 

interventions on child soil-transmitted 

helminth and giardia infections: A cluster-

randomized controlled trial in rural Kenya. 

PLoS Med. 16: 1–21. 

doi:10.1371/journal.pmed.1002841 

Pullan, R.L., Smith, J.L., Jasrasaria, R., & 

Brooker, S.J., 2014. Global numbers of 

infection and disease burden of soil 

transmitted helminth infections in 2010. 

Parasites and Vectors 7: 1–19. 

doi:10.1186/1756-3305-7-37 

Ross, A.G.P., Olveda, R.M., McManus, D.P., 

Harn, D.A., Chy, D., Li, Y., et al., 2017. Risk 

factors for human helminthiases in rural 

Philippines. Int. J. Infect. Dis. 54: 150–155. 

doi:10.1016/j.ijid.2016.09.025 

Rosyidah, H.N., & Prasetyo, H., 2018. Prevalence 

of intestinal helminthiasis in children at 

north keputraan Surabaya at 2017. J. Vocat. 

Heal. Stud. 1: 117–120. 

Sakellariou, D., & Rotarou, E.S., 2017. Access to 

healthcare for men and women with 

disabilities in the UK: Secondary analysis of 

cross-sectional data. BMJ Open 7: 1–9. 

doi:10.1136/bmjopen-2017-016614 

Samuel, F., Demsew, A., Alem, Y., & 

Hailesilassie, Y., 2017. Soil transmitted 

Helminthiasis and associated risk factors 

among elementary school children in ambo 

town, western Ethiopia. BMC Public Health 

17: 1–7. doi:10.1186/s12889-017-4809-3 

Shehata, A.I., & Hassanein, F., 2015. Intestinal 

parasitic infections among mentally 

handicapped individuals in Alexandria, 

Egypt. Ann. Parasitol. 61: 275–281. 

doi:10.17420/ap6104.19 

Sofiana, L., & Kelen, M.S.J., 2018. Factors 

Related to Soil Transmitted Helminth 

Infection of Primary School Children. Unnes 

J. Public Heal. 7: 55–61. 

Stillman, M.D., Bertocci, G., Smalley, C., 

Williams, S., & Frost, K.L., 2017. 

Healthcare utilization and associated 

barriers experienced by wheelchair users: A 

pilot study. Disabil. Health J. 10: 502–508. 

doi:10.1016/j.dhjo.2017.02.003 

Strunz, E.C., Addiss, D.G., Stocks, M.E., Ogden, 

S., Utzinger, J., & Freeman, M.C., 2014. 

Water, Sanitation, Hygiene, and Soil-

Transmitted Helminth Infection: A 

Systematic Review and Meta-Analysis. 

PLoS Med. 11: 1–39. 

doi:10.1371/journal.pmed.1001620 

Teshale, T., Belay, S., Tadesse, D., Awala, A., & 

Teklay, G., 2018. Prevalence of intestinal 

helminths and associated factors among 

school children of Medebay Zana wereda; 

North Western Tigray, Ethiopia 2017. BMC 

Res. Notes 11: 1–6. doi:10.1186/s13104-



DOI: 10.30829/jumantik.v6i4.9892 

JUMANTIK Volume 6 No. 4 November 2021          313 
 

018-3556-6 

The Laws of the Republic of Indonesia Number 8 

of 2016 about People with Disabilities, 

2016. April 15th 2016. Lembaran Negara 

Republik Indonesia Nomor 5871. Jakarta. 

The United Nations, 2018. Disability and 

Development, Disability and Development 

Report: Realizing the Sustainable 

Development Goals by, for, and with 

Persons with Disability. United Nations 

Publication, New York. 

doi:10.4337/9781847202864.00035 

Tomczyk, S., Deribe, K., Brooker, S.J., Clark, H., 

Rafique, K., Knopp, S., et al., 2014. 

Association between Footwear Use and 

Neglected Tropical Diseases: A Systematic 

Review and Meta-Analysis. PLoS Negl. 

Trop. Dis. 8: 1–12. 

doi:10.1371/journal.pntd.0003285 

Torres de Freitas, J., Da Silva Matos, J., Collino 

Scarabeli, S., Monteiro Fonseca, A.B., Da 

Silva Barbosa, A., Machado Pereira Bastos, 

O., et al., 2017. Intestinal Parasites in 

Children with Neurological Disorders 

Treated at A Rehabilitation Institution in 

Niterói, Rio De Janeiro, Brazil. Rev. Patol. 

Trop. 46: 171–184. 

doi:10.5216/rpt.v46i2.47482 

Uzodimma, C., Ojinnaka, N., Chukwunedum, A., 

& Anthony, N., 2016. Prevalence of 

Intestinal Helminthiasis among Children 

with Chronic Neurologic Disorders in 

University of Nigeria Teaching Hospital 

(UNTH) Ituku-Ozalla. J. Neurol. Disord. 

04: 1–6. doi:10.4172/2329-6895.1000258 

Vergunst, R., Swartz, L., Hem, K.G., Eide, A.H., 

Mannan, H., MacLachlan, M., et al., 2019. 

The perceived needs-access gap for health 

services among persons with disabilities in a 

rural area within South Africa. Disabil. 

Rehabil. 41: 2676–2682. 

doi:10.1080/09638288.2018.1478001 

Vergunst, R., Swartz, L., Hem, K.G., Eide, A.H., 

Mannan, H., MacLachlan, M., et al., 2017. 

Access to health care for persons with 

disabilities in rural South Africa. BMC 

Health Serv. Res. 17: 1–8. 

doi:10.1186/s12913-017-2674-5 

Vos, T., Barber, R.M., Bell, B., Bertozzi-Villa, A., 

Biryukov, S., Bolliger, I., et al., 2015. 

Global, regional, and national incidence, 

prevalence, and years lived with disability 

for 301 acute and chronic diseases and 

injuries in 188 countries, 1990-2013: A 

systematic analysis for the Global Burden of 

Disease Study 2013. Lancet 386: 743–800. 

doi:10.1016/S0140-6736(15)60692-4 

World Health Organization, 2018. Soil-

Transmitted Helminth Infection, What is 

Soil-transmitted helminth infection? 

PAHO/WHO Response. Washington DC. 

World Health Organization, 2015. Better Health 

for All Better People Health With for 

Disability All People With Disability. 

Geneva. 

World Health Organization, 2011a. World Report 

on Disability. Geneva. 

World Health Organization, 2011b. Soil-

transmitted helminthiasis estimates of the 

number of children needing preventive 

chemotherapy and number treated. Geneva. 

 


