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Abstract 
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The prevalence of Strongyloides stercora/is infection was studied in the rural and urban popu­
lations of 19 provinces of Northeastern Thailand. A total of 1233 fecal samples was collected from July 
to September 2002 and examined using agar plate culture method. The overall prevalence of S. sterco­

ra/is was 23.5 per cent with the highest infection rate in Kalasin Province (61.0%), predominantly 
among 60 year olds and older (28.0%), and in males (32.8%). The factors associated with Strongyloides 

infection were sex (males) and age (the over 19 year-old age group). 
Conclusion : S. stercora/is infection remains highly prevalent among the population of north­

eastern Thailand as confirmed by the agar plate culture method. The authors recommend that a pro­
gram for effective strongyloidiasis control should have a justifiable priority. 
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Intestinal helminthic diseases are a serious 
threat to public health in Thailand0,2). Among the 
intestinal parasitic diseases, strongyloidiasis is one 
of the public health problems(3). The clinical spec­
trum of strongyloidiasis varies from asymptomatic 
infection, to mild symptomatic abdominal and skin 
diseases, to fatal disseminated infections in immuno­
suppressed patients( 4). The reported prevalences of 
Strongyloides stercora/is infection in Thailand are 
difficult to ascertain and may be underestimated 
because of low larval densities in the feces(5) and 
inadequate diagnostic methods (i.e. the simple direct 
smear, formalin ether concentration and Kato's thick 
smear methods)0,6). Agar-plate culture of the feces 
using a modified petri dish has proved to be highly 
efficient in the detection of Strongyloides stercora/is 
infection0-10). However, scientifically assessed data 
about S. stercora/is infection among the human popu­
lation of the northeastern part of Thailand is still 
lacking. This survey was carried out to determine the 
current status of intestinal helminthic infection in 
populations of 19 provinces of Northeastern Thai­
land, with special reference to Strongyloides using the 
more sensitive and specific agar plate culture method. 

MATERIAL AND METHOD 
Study area and subjects 

The study area comprised all provinces 
(Table 1) of Northeastern Thailand. The calculated 
number of samples to be studied was 1200. Stool 
samples were taken by sampling 30 randomized 
clusters. Each cluster consisted of approximately 40 
randomized samples for stool examination. The ran­
domized clusters were serially situated in Muang 
Nakhon Ratchasima, Chok Chai, Pak Thong Chai and 
Soeng Sang districts of Nakhon Ratchasima Pro­
vince, Phu Khieo district of Chaiyaphum Province, 
Sikhoraphum and Chumpon Buri districts of Surin 
Province, Nang Rong and Ban Kruat districts of Buri 
Ram Province, Borabu district of Maha Sarakham 
Province, Ban Fang and Chum Phae districts of Khon 
Kaen Province, Kham Muang district of Kalasin Pro­
vince, Wanon Niwat district of Sakon Nakhon Pro­
vince, Muang Udon Thani and Nam Som districts of 
Udon Thani Province, Muang Nong Bua Lum Phu 
district of Nong Bua Lum Phu Province, Erawan 
district of Loei Province, Phon Phisai district of Nong 
Khai Province, Muang Nakhon Phanom district of 
Nakhon Phanom Province, Wan Yai district of 
Mukdahan Province, Maha Chana Chai district of 
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Yasothon Province, Changhan and Nong Phok dis­
tricts of Roi Et Province, Khukhan and Phayu dis­
tricts of Si Sa Ket Province, W arin Chamrap, Trakan 
Phutphon, Lao Sueu Kok districts of Ubon Ratchathani 
Province, and Lue Amnat district of Amnat Charoen 
Province. The age of the subjects was obtained by 
questionnaire. The study protocol was approved by 
the Scientific-Ethical Committee of Khon Kaen Uni­
versity. Informed consent was obtained from the study 
subjects using a standard approved procedure. 

Stool examination by agar plate culture method 
One stool sample was collected from each 

of the 1233 subjects from July to September 2002. 
Strongyloides infection was determined by agar plate 
culture method for which approximately 3 g of feces 
were placed in the center of a nutrient agar plate during 
field studies, kept in a box (at room temperature) 
during transportation to the laboratory and incubated 
for 5 days at room temperatureOO). The agar plate 
was examined under a stereomicroscope for the pre­
sence of tracks from moving larvae or free living 
adults on the 3rd and 5th day. All microscopically 
positive dishes were further processed by washing the 
surface of the agar with a 10 per cent formalin solu­
tion to collect as many worms as possible. The col­
lected worms were identified for observation on worms 
otherwise hidden. Differentiation of S. stercora/is and 
hookworm larvae was performed under 40x micro­
scopic magnification. 

Statistical analysis 
Quantitative data and questionnaire infor­

mation were analyzed by descriptive statistics using 
SPSS for Windows version 11.0 (SPSS Inc., Chicago, 
Illinois, USA). The consistency of associations was 
determined by odds ratio. 

RESULTS 
Among the 1233 stool samples examined, 

the prevalence of S. stercora/is infection was 23.5 per 
cent. The age of all participants ranged from 5 to 82 
years with a mean ± SO of 41.9 ± 14.9 years. The 
highest prevalence of S. stercora/is infection was 
found in Kalasin province (61.0%) and among 60 
year-olds and older (28.0%) (Tables 1 and 2). The 
prevalence was higher in males (32.8%) than females 
(16.0% ). Factors associated with S. stercora/is infec­
tion were male sex and age groups over 19 years (Table 
2). In addition, 69 (5.6%) of 1,233 samples presented 
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Table 1. Strongyloides stercoralis infection rates in 
Northeastern Thailand by province. 

Provinces No. positive/total % 

Nakhon Ratchasima 22/150 14.7 
Chaiyaphum 6/45 13.3 
Surin 13n9 16.4 
Buri Ram 11ns 14.7 
Maha Sarakham 12/40 30.0 
Khon Kaen 14/85 16.5 
Kalasin 25/41 61.0 
Sakon Nakhon 8/43 18.6 
Udon Thani 16/82 19.5 
Nong Bua Lam Phu 12/40 30.0 
Loei 14/42 33.3 
Nong Khai 8/35 22.8 
Nakhon Phanom 8/40 20.0 
Mukdahan 13/40 32.5 
Yasothon 11142 26.2 
RoiEt 28/87 32.2 
Si Sa Ket 23/87 26.4 
Ubon Ratchathani 311135 23.0 
Amnat Charoen 15/45 33.3 

Total 290/1,233 23.5 

filariform hookworm larvae. Co-infection of S. sterco­
ra/is and hookworm was demonstrated in 18 cases 
(1.5%). 

DISCUSSION 
The present study indicates that S. sterco­

ra/is remains highly prevalent (23.5% of all subjects) 
among populations in Northeastern Thailand. Jong­
suksuntigul et alO) reported the rate of 0.2 per cent 
among the inhabitants of Northeastern Thailand. This 
previous study(1) might have underestimated the true 
prevalence of helminthic infections because of the 
low sensitivity of the method used (i.e. Kato's thick 

smear technique) for detecting Strongyloides larvae 
The authors propose that the present results may mon 
truly reflect the actual prevalence because the agru 
plate culture method used in this study was more sen· 
sitive(8,11,12). 

The prevalence determined in the presen1 
study was correlated to recent surveys in other popu· 
lations ofThailand(l3,14). Sukhavat et aJ(13) reportec 
an infection rate of 24.5 per cent in Northern Thai­
land and Wilairatana et al04) reported a positive rate 
of 14.1 per cent in Thai laborers working abroad 
Factors associated with S. stercoralis infection were 
male sex and age over 19 years. However, Hall et al 
(15) demonstrated that S. stercoralis infection wa! 
associated with those aged from 7 to 10 years in ar. 
urban slum in Dhaka, Bangladesh. The associatior 
between male sex and S. stercoralis infection wa! 
similar to a previous study (men, relative risk = 3.9: 
(16). In addition, Arakaki et al(17) reported that the 
S. stercoralis infection rate was high in those aged ove1 
40 years. 

The high infection rate in males could be 
because males usually work abroad, out of doors anc 
are frequently exposed to the S. stercoralis infective 
stage(16). This reason explains why men have a high· 
risk to parasitic infection. The infection rate was alsc 
high among the older population which is probabl) 
due to the high reinfection rate without treatment ir 
the endemic area and the habit of high-risk behavior 
Moreover, individuals in this age group seem to be 
less aware of sanitation. Interestingly, the highes1 
prevalence rate was found in Kalasin Province. Thi~ 
result could be due to the low standard of sanitation ir 
the suburbs and rural areas. Environmental contami· 
nation with the infective stage is high and individual! 
who do not wear shoes are likely to become infectec 
with frequent exposure. 

Table 2. Strongyloides stercoralis infection rates by age and sex. 

Variables No. of positive/total % OR 95% CI for OR 

Age (years) 
< 19 17/110 15.4 1 
20-29 24/117 20.5 1.41 0.71-2.79 
30-39 65/286 22.7 1.60 0.89-2.89 
40-49 86/340 25.3 1.85 1.04-3.28 
50-59 56/230 24.3 1.76 0.97-3.20 
;:::60 42/150 28.0 2.12 1.13-3.98 

Sex 
Male 1811551 32.8 2.57 1.97-3.41 
Female 109/682 16.0 1 
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Evidently S. stercora/is is still highly pre­
valent in many parts of Thailand. The present results 
justify the implementation of a priority program for 
effective strongyloidiasis control including improving 
sanitary practices in order to prevent soil-transmitted 
helminthic infections. 
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