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Abstract
	 The study aimed to determine factors related to hookworm infection among 
farmers in Phu Xuan sub-district, Phu Vang district, Thua Thien Hue province, 
Vietnam. Two hundred and twelve farmers were randomly selected by using a 
simple random technique. They agreed to answer the questionnaire developed by 
the researcher and feces samples also were collected in a clean plastic bottle. The 
Kato-Katz technique was used to determine eggs of hookworm infection in the feces 
samples. Analysis of factors related to hookworm infection by using Chi-square test 
and Pearson correlation.
	 The results showed that the majority of the farmers were females (54.2%) 
with the average age of 40.5±10.87 years old. Most of the farmers graduated from 
secondary school (37.3%). They (40.1%) worked 8 hours per day. Most of the time, 
they worked as a farmer in the same farm since they started their career for 21-
30 years (34.4%). There were 42.5% of them did not know about soil- transmitted 
helminthes infection. Most of them never wore shoes (86.3%) and 59.9% of them did 
not use gloves while working in the field. The study found that 16% of them were 
infected with hookworm.
	 Factors related to hookworm infection were age (p=0.021), education status 
(p<0.001), income (p=0.001), work hour per day (p=0.001), the duration of work as 
farmer in this farm (p=0.012), knowledge about hookworm infection (p<0.001), and 
main water supply source (p<0.001). Therefore the local government should provide 
health education and support means to access on health information of soil- trans-
mitted helminthes infection and prevention. The local government and local health 
care system should be more support to the farmers to improve the quality of drinking 
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water, and personal hygiene. Besides, they should educate and support farmers to 
make toilets for the one who has none.

Keywords :	Hookworm infection, Farmers, Vietnam

Introduction
	 Farmers are exposed to several kinds 
of hazards including biological, chemical, 
physical and psychological hazards. In a 
case of biological hazard, parasite infection 
is a major health problem affecting farmers 
such as causing blood loss 1, and malnutri-
tion2. Previous studies indicated that 740 
million people worldwide were infected with 
hookworms (Necator americanus and An-
cylostoma duodenale)3. Data from a source 
has estimated that the burden of hookworm 
infection was 22.1 million disability-ad-
justed life years (DALYs)4. Previous study 
showed that 21.8 million people in Vietnam 
were infected with hookworm (prevalence 
28.6%) 5. Some studies in Vietnam showed 
that the prevalence of hookworm infection 
was 21.8% in a peri-urban area in Hanoi 6, 
and 58.1% in Hoa Binh province 7. In terms 
of occupational disease, hookworm infection 
was associated with farming [Odd ratio (OR) 
=2.1] and a lack of closed latrine (OR=2.0)8. 
Hookworm infection is a recurrent disease 9. 
In order to effectively control it, it is impor-
tant to identify factors related to hookworm 
infection among the affected population. Phu 
Vang district has most number of farmers 
in Thua Thien Hue province. This study 

aimed to determine the factors related to 
hookworm infection among farmers in Phu 
Xuan sub-district, Phu Vang district, Thua 
Thien Hue province, Vietnam.

Methods
	 Study design: A cross-sectional study
	 Subjects:
	 Two hundred and twelve rice and veg-
etable farmers, aged between 18 and 60 years 
old, who working in Phu Xuan sub-district, 
Phu Vang district. The subjects were ran-
domly selected by simple random sampling. 
They were not admitted to the study if any 
of the following criteria were present:  (1) 
Period of working as a farmer less than 1 
year, (2) Not willing to participate in the 
study.
	 Phu Xuan sub-district has 8 villages. 
All villages are the same characteristic. The 
researcher selected one village to obtain 
representative samples by cluster sampling. 
Xuan O village was selected. The total farm-
ers of the Xuan O village were 450 farmers.  
The sample size of this study was determined 
by using the Taro Yamane formula10. The 
error of random sampling was 5 percent. 
Therefore, this study requires 212 farmers to 
be as subjects. In the village, the participants 
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were selected by using simple random sam-
pling technique. The researcher contacted 
the leader of the village to get a name list of 
farmers, and then made ordinal number of 
the list (1 to 450). Afterward, the researcher 
used random table to select the participants.
	 Ethical consideration: 
	 This study was approved by the Human 
Ethics Committee of Burapha University.
	 Instruments: 
	 The instruments of the study were 
questionnaire and feces samples. The ques-
tionnaire was constructed by the researchers, 
consisted of demographic factors, work his-
tory, knowledge about hookworm infection, 
personal hygiene and environmental factors. 
The criteria for scoring were as follows: 
“always” was equal to 4 points, “often” was 
equal to 3 points, “sometime” was equal to 
2 points and “never” was equal to 1 point. 
The questionnaire was tested with 35 farmers 
in Thua Thien Hue province, Vietnam. The 
Cronbach’s alpha coefficient of the question-
naire was 0.728. The Kato-Katz technique 
was used to determine eggs of hookworm in 
the feces samples. 
	 Materials and reagents: 
	 (1) Clean plastic container to collect 
feces sample (2) Wooden applicator sticks 
(3) screens made of stainless steel: 60 to 
105 mesh, (4) template made of stainless 
steel, (5) microscope slides (75 × 25 mm), 
(6) cellophane, 40 to 50 µm thick, strips 25 x 
30 or 25 x 35mm, (7) flat-bottomed jar, (8) 
forceps, (9) toilet paper or absorbent tissue, 
(10) newspaper, (11) glycerol-malachite 

green solution (1 ml of 3% aqueous malachite 
green is added to 100 ml glycerol and 100 ml 
distilled water; this solution is mixed well 
and poured onto the cellophane strips and 
soaked in this solution in a jar for at least 
24 h prior to use)11.
	 Technique
	 During feces samples collection, it must 
be careful and wear gloves all the time.
(1) Soak the cellophane strips in the 50% 
glycerol-malachite green solution for more 
than 24 hours before use, (2) transfer a small 
amount of faeces to a piece of scrap paper 
(newspaper is ideal), (3) press the screen 
on top of the faeces sample,  (4) using a 
flat-sided applicator stick, scrape across the 
upper surface of the screen to sieve the fae-
cal sample, (5) place a template on a clean 
microscope slide (6) transfer a small amount 
of sieved faecal material into the hole of the 
template and carefully fill the hole. Level with 
the applicator stick, (7) remove the template 
carefully so that all the faecal material is left 
on the slide and none is left sticking to the 
template, (8) cover the faecal sample on the 
slide with a glycerol-soaked cellophane strip, 
(9) if an excess of glycerol is present on the 
upper surface of the cellophane, wipe off the 
excess with a small piece of toilet paper or 
absorbent tissue, (10) invert the microscope 
slide and press the faecal sample against the 
cellophane on a smooth surface (a piece of tile 
or flat stone is ideal) to spread the sample 
evenly, (11) do not lift the slide straight up. 
The cellophane may separate. Gently slide the 
microscope slide sideways holding the cello-
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phane. The Kato-Katz template shown the 
delivery of 41.7 mg of faeces. The number of 
eggs observed was multiplied by 24 to obtain 
the number of eggs per gram of faeces11. Peo-
ple, who had egg in the feces, were grouped 
into three categories: light (1-1,999 eggs per 
gram; epg), moderate (2,000-3,999 epg) and 
heavy (≥4,000 epg ) infection12.
	 Data collection:
	 All participants were interviewed by 
questionnaire from a research team. They 
were trained the correct way to interview by 
the researcher. Afterward, the researcher 
checked the interviewer team again to make 
sure that they understood the interviewing 
process. After participants had already in-
terviewed, they were collected feces sample 
by receiving a clean plastic container labeled 
with the participant’s ID.  Feces samples were 
collected one time after they finished the 
work.  After the distribution of the contain-
ers one day by local health officers who were 
trained about the method of feces collection, 
feces samples were immediately transported 
to the Department of Parasitology, College of 
Medicine and Pharmacy, Hue University for 
parasitological examination. After the feces 
examination, participant who had positive 
test was received treatment with albendazole 
400mg. The study was conducted from July 
to August, 2012.
	 Statistical analysis:
	 Factors related to hookworm infection 
were determined by using Pearson correlation 
and Chi-square test.

Results
	 Demographic factors
	 The majority of the farmers were fe-
males (54.2%) while the males consisted of 
45.8%. Most of them were in the age from 
31-50 years old (61.8%). The average age 
of the farmers were 40.5 years old (40.5 ± 
10.87). The majority of education level of 
the farmers was graduated from secondary 
school (37.3%).  The average income of the 
farmer family was 1,991,037.74 Vietnamese 
Dong per month. There was 43.9% of farmer 
family that had income between 1,500,001 
and 2,000,000 Vietnamese Dong. Moreover, 
every farmer did not use antihelminthics.
	 Work history
	 The study found that the majority 
of working times of farmers were 8 hours 
per day (40.1%) and most of the duration 
of work they worked as farmer in this farm 
for 21-30 years (34.4%) and none of par-
ticipants (100%) worked as farmer in other 
farm. Moreover, the study found that 42.5% 
farmers had no knowledge of hookworm 
infection.
	 Personal hygiene
	 The study found that 86.3% of farm-
ers never wore shoes while working in the 
field. Similarly, 59.9% of farmers did not use 
gloves while working in the field.
	 Environmental factors
	 The study found that the majority of 
type of latrine of the farmers was good hy-
giene toilet (79.7%) and 13.7% participants 
did not use toilet. Moreover, the main water 
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supply sources which farmers use were tap 
water (57.1%) and well (42.9%).
	 Intensity of hookworm infection from 
212 farmers, the study found that 16% of 
them infected with hookworm and all cases 
were light intensity.
	 Factors related to hookworm in-
fection
	 The results found that there were rela-

tionships between age, income, hours work/
day, the duration of work as farmer in this 
farm, and hookworm infection at statistically 
significant level of 0.05 (p=0.021, p=0.001, 
p=0.001; and p=0.012, respectively). How-
ever, this study found no relationship be-
tween wearing shoes while working in the 
field, wearing gloves while working in the 
field. Data are shown in table 1.

	 Moreover, the findings showed that 
there were relationships between education 
status, knowledge about hookworm, washing 
hands before eating, type of latrine, main 
water supply source for using and hookworm 

infection at statistically significant level of 
0.05 (p <0.001, p<0.001, p<0.001 and p<0.001, 
respectively). However, this study found no 
relationship between sex and hookworm 
infection. Data are shown in table 2.

Table 1	 Relationship between demographic factors (age, income), work history (hours 
		  work/day, duration of work as farmer in this farm), personal hygiene (wear shoes  
		  while working in the field, wear gloves while working in the field) and hookworm  
		  infection

Demographic factors		

	 Age		  0.158	 0.021

	 Income		  0.236	 0.001

Work history		

	 Hours work/day 		  0.218	 0.001

	 Duration of work as farmer in this farm	 0.171	 0.012

Personal hygiene		

	 Wear shoes while working in the field (n=212)	 0.128	 0.063

	 Wear gloves while working in the field (n=212)	 0.128	 0.063

Factors r p
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Table 2	 Relationship between demographic factors (sex, education status), knowledge 
	 about hookworm, environmental factors (type of latrine, main water source for  
	 using) and hookworm infection

Sex

	 Male	 19	 19.6	 78	 80.4	 1.673	 0.196

	 Female	 15	 13.0	 100	 87.0		

Education status						    

	 Elementary	 19	 33.3	 38	 66.7		

	 Secondary	 4	 5.1	 75	 94.9	 19.866	 <0.001

	 High school	 11	 14.5	 65	 85.5		

Knowledge about hookworm						    

	 Yes	 9	 7.4	 113	 92.6	 16.008	 <0.001

	 No	 25	 27.8	 65	 72.2		

Type of latrine						    

	 Toilet, but not hygienic	 4	 28.6	 10	 71.4		

	 Good hygiene toilet	 16	 9.5	 153	 90.5	 29.434	 <0.001

	 (absorbent materials)

	 No toilet use	 14	 48.3	 15	 51.7		

Main water source						    

   	 Tap water	 10	 8.3	 111	 91.7	 12.649	 <0.001

	 Well	 24	 24.6	 67	 73.6		

Factors
Hookworm infection

Yes
N n% %

No χ2 p
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Discussion
	 There was no relationship between 
sex and hookworm infection. This finding 
was similar to other studies 13,14. Male in 
farming household had higher prevalence 
of hookworm infection than female with no 
statistical significant (χ2= 3.46, p=0.063)13. 
However, sex was related to hookworm infec-
tion15,6.
	 Age was related to hookworm infection 
(p=0.021). This finding was similar to other 
studies 6,13. The prevalence of hookworm 
infection was highly significant age-rela-
tionship in farming households with highest 
prevalence in the age groups of 10-14 years, 
15-24 years and 25-39 years13. Adult (≥15 
years old) had higher prevalence of hook-
worm infection than children with less than 
6 years old6. It may be due to older person 
spent more time in the farm. Consequently, 
the hookworm larvae accumulate over time 
to increase the worm population in the hu-
man body.
	 A relationship was found between 
educational status and hookworm infec-
tion (p <0.001). This finding was similar to 
other studies14,16,17,18. The level of education 
increased, the people were less likely to be 
infected with hookworm 14. Furthermore, ed-
ucation level was related to the prevalence of 
soil-transmitted helminthes17. Additionally, 
there was a relationship between educational 
level of the women and the prevalence of 
co-infection with all three species of soil-
transmitted helminthes18.

	 The finding of this study indicated that 
there was a relationship between income and 
hookworm infection (p=0.001). This result 
was similar to other studies19,20,21. A family 
income was the risk of soil- transmitted 
helminthes infection19.  Family income was 
associated with the prevalence co-infection 
of three intestinal helminthes infection 21.
	 Frequency and duration of work were 
related to hookworm infection (p=0.001 and 
p=0.012, respectively). It was possible that 
the more farmers work, the more likely they 
became at risk of exposure to hookworm 
larvae.
	 There was relationship between 
knowledge about hookworm infection and 
hookworm infection (p<0.001). This find-
ing was similar to other study19. Lack of 
knowledge of soil- transmitted helminthes 
was the risk of the infection19. It was pos-
sible that the farmers who knew about the 
transmission and prevention of hookworm 
infection seemed to know how to prevent 
themself from hookworm infection than 
those who did not.
	 Surprisingly, there was no relation-
ship between wore shoes, and gloves while 
working in the field and hookworm infection 
(p=0.063 and p=0.063, respectively). This 
finding was similar to some other stud-
ies22,23. However, the risk factor for acquiring 
hookworm infection was barefoot walking 

24.  The people walking barefoot outdoors 
were more possible to harbor hookworm 14. 
Theoretically, hookworm infection is mainly 
acquired when walking bare foot on soil 
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carrying infective larvae25,26. In this study, 
from the interview and analyze the feces 
samples, 100% of farmers, who were posi-
tive with hookworm infection (34 cases), did 
not wear shoes when working in the field 
because it made uncomfortable. From the 
direct observation confirmed that farmers 
did not wear shoe in the field. It was a reason 
to cause hookworm infection in this area. It 
can explain that the result showed relation 
to water-contact and feces samples.
	 There was a relationship between type 
of latrine at home and hookworm infection 
(p<0.001). This finding was similar to some 
studies6,23,27,28. Not having a latrine was a 
high risk factor for helminthes infection 
with hookworm 28. People who lived in a 
household without a latrine had a risk factor 
for hookworm infection 6.
	 There was a relationship between 
main water source for using and hookworm 
infection (p<0.001). This finding was similar 
to some studies23,13. The source of water for 
bathing and washing had significant effect 
for the prevalence and intensity of hook-
worms infection23. Moreover, there was an 
association between hookworm infection and 
the use of domestic water from a well13.

Conclusion and recommen-
dation
	 Factors related to hookworm infection 
were age, work as farmer in this farm at 
statically significant level of 0.05 and edu-
cation status, income, work hour per day, 
knowledge about hookworm infection, type 

of latrine at home and main water source for 
using at statically significant level of 0.001. 
Therefore, the local government should pro-
vide health education and support means to 
access on health information of soil- trans-
mitted helminthes infection and prevention. 
The local government and local health care 
system should be more support to the farm-
ers to improve the quality of clean drinking 
water, and personal hygiene. Besides, they 
should educate and support farmers to make 
toilets for the one who has none.

Acknowledgement
	 This research was partially supported 
by the US National Institutes of Health 
Fogarty International Center, Collaborative 
Center for Healthy Work and Environment, 
Grant number: D43TW000642, University of 
Washington, USA, and the Faculty of Public 
Health, Burapha University. The authors 
wish to thank the cooperation of the farmers 
in Phu Xuan sub-district, Phu Vang district, 
Thua Thien Hue province who involved in 
this study.

References
  1.	Hotez PJ, Brooker S, Bethony JM,  
	 Bottazzi ME, Loukas A, Xiao S. Current 
	 Concepts: Hookworm Infection. New  
	 England Journal of Medicine 2004; 351:  
	 799–807.
  2.	 Stephenson LS, Latham MC, Ottesen,  
	 EA. Malnutrition and parasitic helminth 
	 infections. Parasitology 2000; 121: S23- 
	 S38.



 109ปีที่ ๘  ฉบับที่ ๒  กรกฎาคม - ธันวาคม  ๒๕๕๖                                                                                                         วารสารสาธารณสุขมหาวิทยาลัยบูรพา : 

  3.	De Silva NR, Brooker S, Hotez PJ,  
	 Montresor A, Engels D, Savioli L. Soil- 
	 transmitted helminth infections: updat- 
	 ing the global picture. Trends in Para- 
	 sitology 2003; 19(12): 547-551.
  4.	Hotez  PJ, Bethony  J, Bundy DAP, Beegle 
	 K, Brooker S, Drake L, et al. Helminth  
	 Infections: Soil-Transmitted Helminth  
	 Infections and Schistosomiasis. Disease  
	 Control Priorities in Developing Countries 
	 2006; 15: 467-482.
  5.	Van Der Hoek W, De NV, Konradsen F,  
	 Cam PD, Hoa NTV, Toan ND, Cong LD. 
	 Current status of soil-transmitted  
	 helminths in Vietnam. The Southeast  
	 Asian Journal of Tropical Medicine and  
	 Public Health 2003; 34 Suppl 1(Supple- 
	 ment 1): 1-11.
  6.	Do TT, Mølbak K, Phung DC, Dalsgaard  
	 A. Helminth infections among people  
	 using wastewater and human excreta  
	 in peri-urban agriculture and aquacul- 
	 ture in Hanoi, Vietnam. Tropical Medicine 
	 International Health TM IH 2007; 12  
	 Suppl 2: 82-90.
  7.	Yajima A, Jouquet P, Do TD, Dang TCT,  
	 Tran CD, Orange D, Montresor A. High  
	 latrine coverage is not reducing the  
	 prevalence of soil-transmitted helmin- 
	 thiasis in Hoa Binh province, Vietnam.  
	 Transactions of the Royal Society of 
	 Tropical Medicine and Hygiene 2009;  
	 103(3): 237-241.
  8.	Nguyen PH, Nguyen KC, Nguyen TD, Le 
	 MB, Bern C, Flores R, Martorell R. Intes- 
	 tinal helminth infections among repro- 

	 ductive age women in Vietnam: preva- 
	 lence, co-infection and risk factors.  
	 The Southeast Asian Journal of Tropical 
	 Medicine and Public Health 2006; 37(5),  
	 865-874.
  9.	Bungiro R, Cappello M. Twenty-first  
	 century progress toward the global control 
	 of human hookworm infection. Current  
	 Infectious Disease Reports 2011; 13(3):  
	 210-7.
10.	 Yamane, T. Statistics, an introductory  
	 analysis (2nd Ed.). New York: Harper  
	 and Row; 1967.
11.	 WHO. Basic laboratory methods in  
	 medical parasitology. Geneva: World  
	 Health Organization; 1991.
12.	 WHO. Prevention and control of schis- 
	 tosomiasis and soil-transmitted- 
	 helminthiasis: Report of a WHO expert  
	 committee. WHO Tech. Rep. Ser 2002:  
	 912: 1–57.
13.	 Matthys B, Tschannen AB, Tian-Bi NT,  
	 Comoé H, Diabaté S, Traoré M, Vounatsou 
	 P, et al. Risk factors for Schistosoma  
	 mansoni and hookworm in urban farming 
	 communities in western Côte d'Ivoire.  
	 Tropical Medicine International Health  
	 TM IH 2007; 12(6): 709-23.
14.	 Traub RJ, Robertson ID, Irwin P, Mencke 
	 N, Andrew Thompson RC. The prevalence, 
	 intensities and risk factors associated  
	 with geohelminth infection in tea-growing 
	 communities of Assam, India. Tropical  
	 Medicine International Health TM IH  
	 2004; 9(6): 688-701.
15.	 Brooker S, Jardim-Botelho A, Quinnell 



The Public Health Journal of Burapha University :                                                                                                          Vol.8  No.2  July - December  2013 110

	 RJ, Geiger SM, Caldas IR, Fleming F,  
	 et al. Age-related changes in hookworm  
	 infection, anaemia and iron deficiency in  
	 an area of high Necator americanus  
	 hookworm transmission in south-eastern 
	 Brazil. Transactions of the Royal Society 
	 of Tropical Medicine and Hygiene 2007;  
	 101(2): 146-154.
16.	 Al-Shammari S, Khoja T, El-Khwasky F, 
	 & Gad A. Intestinal parasitic diseases in 
	 Riyadh, Saudi Arabia: prevalence, soci- 
	 odemographic and environmental asso- 
	 ciates. Tropical Medicine International  
	 Health TM IH 2001; 6(3): 184-189.
17.	 Li LS, Chen BJ, Zhang RY, Cheng YZ,  
	 Lin CX, Lin KQ, et al. Prevalent trend  
	 of the infection of soil-transmitted  
	 nematodes in Fujian Province. Chinese  
	 Journal of Parasitology & Parasitic  
	 Diseases 2012; 30(2): 95-9.
18.	 Mihrshahi S, Casey GJ, Montresor A, 
	 Phuc TQ, Thach DT, Tien NT, et al. The  
	 effectiveness of 4 monthly albendazole  
	 treatment in the reduction of soil-tran- 
	 smitted helminth infections in women of  
	 reproductive age in Viet Nam. Interna- 
	 tional Journal for Parasitology 2009;  
	 39(9): 1037-1043.
19.	 Liabsuetrakul T, Chaikongkeit P, Kor- 
	 viwattanagarn S, Petrueng C, Chaiya S,  
	 Hanvattanakul C, et al. Epidemiology  
	 and the effect of treatment of soil-trans- 
	 mitted helminthiasis in pregnant women 
	 in southern Thailand. The Southeast  
	 Asian Journal of Tropical Medicine and  
	 Public Health 2009; 40(2): 211-222.

20.	 Fonseca EO, Teixeira MG, Barreto ML,  
	 Carmo EH, Costa Mda C. Prevalence and 
	 factors associated with geohelminth  
	 infections in children living in munici- 
	 palities with low HDI in North and  
	 Northeast Brazil. Cadernos de saude  
	 publica Ministerio da Saude Fundacao  
	 Oswaldo Cruz Escola Nacional de Saude  
	 Publica 2010; 26(1): 143-152.
21.	 Ugbomoiko US, Dalumo V, Danladi YK, 
	 Heukelbach J, Ofoezie IE. Concurrent  
	 urinary and intestinal schistosomiasis 
	 and intestinal helminthic infections in 
	 schoolchildren in Ilobu, South-western  
	 Nigeria. Acta Tropica 2012; 123(1): 16-21.
22.	 Behnke JM, De Clercq D, Sacko M, Gilbert 
	 FS, Ouattara DB, Vercruysse J. The  
	 epidemiology of human hookworm infec- 
	 tions in the southern region of Mali.  
	 Tropical Medicine International Health  
	 TM IH 2000; 5(5): 343-354.
23.	 Gunawardena GS, Karunaweera ND,  
	 Ismail MM. Effects of climatic, socio- 
	 economic and behavioural factors on  
	 the transmission of hookworm (Necator  
	 americanus) on two low-country planta- 
	 tions in Sri Lanka. Annals of Tropical  
	 Medicine and Parasitology 2005; 99(6):  
	 601-609.
24.	 Jiraanankul V, Aphijirawat W, Mungthin 
	 M, Khositnithikul R, Rangsin R, Traub  
	 RJ, et al. Incidence and risk factors of  
	 hookworm infection in a rural community 
	 of central Thailand. The American  
	 Journal of Tropical Medicine and Hygiene 
	 2011; 84(4): 594-598.



 111ปีที่ ๘  ฉบับที่ ๒  กรกฎาคม - ธันวาคม  ๒๕๕๖                                                                                                         วารสารสาธารณสุขมหาวิทยาลัยบูรพา : 

25.	 Centers for Disease Control and Preven- 
	 tion November, 2, 2010. Retrieved from  
	 http://www.cdc.gov/parasites/sth/ 
	 index.html
26.	 Crompton DWT, Savioli L. Handbook of  
	 Helminthiasis for Public Health: CRC  
	 Press 2006.
27.	 Olsen A, Samuelsen H, Onyango-Ouma W. 
	 A study of risk factors for intestinal  
	 helminth infections using epidemiologi- 
	 cal and anthropological approaches.  
	 Journal of Biosocial Science 2001; 33(4):  
	 569-584.
28.	 Do TT, Van Der Hoek W, Phung DC, Khuong 
	 TV, Nguyen VH, Dalsgaard A. Low risk  
	 for helminth infection in wastewater-fed 
	 rice cultivation in Vietnam. Journal of  
	 Water and Health 2006; 4(3): 321-331.


