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Abstract.  Enterobius vermicularis (pinworm) infection is common among 
the children population.  Studies have not produced consistent results 
regarding the prevalence and risk factors of pinworm infection among 
preschool children.  A cross-sectional study was undertaken in December 
2020 on the prevalence of pinworm infection in a kindergarten located 
in Qingxi, Sichuan Province, PR China, and to identify risk factors for 
infection.  An adhesive tape method was used to collect perianal pinworm 
egg specimens and a questionnaire was distributed to the parent/legal 
guardian of all children (n = 97) attending the kindergarten.  Eleven percent 
of the children were positive for pinworm infection.  Multivariate logistic 
regression analysis of replies to the questionnaire revealed girls (p-value = 
0.033), being >54 months of age (p-value = 0.034) and having older sister(s) 
(p-value = 0.026) as risk factors for pinworm infection.  In conclusion, this 
strategy provided a feasible means to rapidly obtain data on pinworm 
infection prevalence and associated risk factors among kindergarten 
children, thereby enabling treatment of infected individuals and providing 
information to curtail transmission among siblings and other children 
attending the same kindergarten. 

Keywords:  Enterobius vermicularis, outpatient, pinworm, preschool children, 
risk factor
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INTRODUCTION

Enterobius vermicularis (pinworm) 
i s  c o n s i d e r e d  o n e  o f  t h e  m o s t 
common human intestinal helminths, 
especially among children (Hsiao et 
al, 2022).  Ingestion of E. vermicularis 
infective eggs via anus-to-mouth 
and contaminated finger  routes 
are the major causes of pinworm 
in fec t ion .   Inha l ing  dus t  l aden 
with pinworm eggs may also lead 
to enterobiasis (Chang et al, 2009).  
Pinworm infection is asymptomatic 
in most patients, but in rare cases, 
recurrent urinary tract infection and 
acute appendicitis resulting from 
the ectopic location of pinworms 
(Fan et al, 2019; Sousa et al, 2022; 
Pogorelić et al, 2024). 

T h e  s t u d y  wa s  l a u n c h e d  a s 
a  resul t  of  an outpat ient  in  the 
Department of Pediatrics, West China 
Second Hospital, who presented with 
eosinophilia and subsequently was 
diagnosed with pinworm infection 
due to the presence of pinworms in 
stool and pinworm eggs in perianal 
specimen.  The patient was from 

Qingxi, a town in southwest China.  
The burden of pinworm infection 
among preschool children has not 
been well studied (Fan et al, 2021) 
and studies on the risk factors for 
pinworm infect ion have yielded 
d i ff e r e n t  r e s u l t s  ( A f r a k h t e h  e t 
a l ,  2 0 1 6 ;  F a n  e t  a l ,  2 0 2 1 ) .   T h e 
epidemiological data on pinworm 
infection in the area was still scarce.  
To prevent re-infection of pinworm 
and improve the health condition 
of other children in this region of 
the country, we investigated the 
prevalence of pinworm infection 
i n  t h e  k i n d e r g a r t e n  t h a t  t h e 
patient attended.  We also took the 
opportunity to identify risk factors 
for this infection. 

MATERIALS AND METHODS

Study population and design

A cross-sectional investigation 
was conducted in a kindergarten 
in Qingxi Town, Sichuan Province, 
S o u t h we s t  C h i n a  i n  D e c e m b e r 
2020 .   Th is  k indergar ten  i s  the 
s e c o n d  l a r g e s t  a m o n g  t h e  f o u r 
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kindergartens located in Qingxi, 
w h i c h  h a s  a  p o p u l a t i o n  o f 
approximately 40,000 and covers 
an area of ~ 54.5 km2.  This region 
of the country has a subtropical 
climate.  Children attending this 
kindergarten came from different 
parts of Qingxi.  The kindergarten 
consis ts  of  three  grades ;  lower , 
m i d d l e  a n d  u p p e r  g r a d e .   T h e 
patient attended the upper grade.

A positive case was defined as a 
child attending kindergarten whose 
perianal swab was positive for the 
presence of pinworm eggs.  Children 
who completed the questionnaire 
but  had  negat ive  p inworm egg 
detection were defined as negative 
controls.

Parasitological and questionnaire 
survey

An adhesive cel lophane-tape 
perianal swab method was used to 
detect pinworm eggs (Afrakhteh 
et al, 2016).  The sticky side of the 
transparent cellophane tape was 
placed around the child’s anus at 
about 08:00 hr, and then the tape 
was removed and attached to a glass 
slide.  To confirm the result,  the 
same procedure was performed the 
following morning.  The samples 
w e r e  c o l l e c t e d  b y  a  m e d i c a l 

technical personnel and brought 
to the laboratory for examination 
under a light microscope (10x and 
40x magnification) by a specialist.  
If pinworm eggs were found in a 
sample, the child was defined as 
positive for pinworm infection. 

T h e  v a l i d a t e d  s t r u c t u r e d 
q u e s t i o n n a i r e  c o n s i s t e d  o f 
questions on the basic demography 
of the child and his/her parents, 
personal hygiene habits and clinical 
manifestations of the child.  This 
questionnaire was distributed to the 
child’s parent(s)/legal guardian(s) 
and returned as soon as it had been 
completed.

Chemotherapy and health education

U p o n  c o m p l e t i o n  o f  t h e 
i n ve s t i g a t i o n ,  t h e  r e s u l t s  we r e 
c o m m u n i c a t e d  t o  t h e  c h i l d ’ s 
p a r e n t ( s ) / l e g a l  g u a r d i a n ( s ) .  
Infected children and their siblings 
were  prescr ibed a lbendazole  a t 
a  s ingle  dosage  of  200  mg,  and 
a r r a n g e m e n t s  w e r e  m a d e  f o r 
o u t p a t i e n t  f o l l o w - u p s .   O t h e r 
family  members  of  the  infected 
c h i l d r e n  w e r e  a l s o  a d v i s e d  t o 
receive treatment with albendazole.  
Prevention and control measures 
we r e  a l s o  d i s s e m i n a t e d  t o  t h e 
kindergarten staff and the parents/
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guardians of the children in the 
kindergarten.

Statistical analysis

S t a t i s t i c a l  a n a l y s i s  o f  t h e 
comparisons of pinworm infection 
prevalence for different variables 
was performed using the χ2-test 
a n d  ( i f  n e c e s s a r y )  t h e  F i s h e r ’ s 
exact test.  Variables with a p-value 
<0.2 by univariate analysis were 
subjected to a multivariate logistic 
regress ion  ana lys i s .   A  p-value 
<0 .05  is  considered s tat is t ica l ly 
s i g n i fi c a n t .   D a t a  a n a l y s i s  wa s 
conducted  us ing  the  S ta t i s t i ca l 
Package  for  the  Soc ia l  Sc iences 
(SPSS) software, version 23.0 (IBM 
Corp, Armonk, NY).

Ethical considerations

The study was approved by the 
Ethical  Review Committee,  West 
China Second Hospital ,  Sichuan 
University (Approval No. 2020-854).  
Prior written informed consent was 
o b t a i n e d  f r o m  t h e  p a r e n t / l e g a l 
g u a r d i a n  o f  e a c h  p a r t i c i p a t i n g 
child.

RESULTS

Children (n = 97), 47 boys and 
50 girls, mean age of 59 ± 11 months 

(ranging from 39 to 78 months), 
a tt e n d i n g  t h e  k i n d e r g a r t e n  o f 
interest were enrolled in the study.  
All children lived in suburban or 
rural  areas  f rom different  parts 
of Qingxi.  Twenty-six, 31 and 40 
children were in the lower, middle 
a n d  u p p e r  g r a d e ,  r e s p e c t i ve l y .  
E l e ve n  ( i n c l u d i n g  t h e  o r i g i n a l 
p a t i e n t )  c h i l d r e n  ( 1 1 % )  t e s t e d 
posi t ive  for  pinworm infect ion, 
attended different grades with no 
significant difference among their 
grade levels (p-value = 0.428), and 
the majority of whom did not have 
c l o s e  c o n t a c t  w i t h  t h e  p a t i e n t .  
Pinworm infection is significantly 
higher among girls (9/50, 18%) than 
boys (2/47, 4%) (p-value = 0.033).  
The pinworm infection rate is not 
s i g n i fi c a n t l y  d i ff e r e n t  b e t we e n 
chi ldren >54 months of  age and 
those in the lower age group (16% 
( 1 0 / 6 3 )  v s  3 %  ( 1 / 3 4 )  ( p - va l u e  = 
0.090).  All infected children except 
one (with perianal pruritus) were 
symptomless.  No family member 
was reported as having a history of 
pinworm infection.

F o u r  p a r t i c i p a n t s  r e t u r n e d 
incomple te  ques t ionna i res  tha t 
were not included in the analysis.  
Completed quest ionnaires  f rom 
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11 positive cases and 82 negative 
controls were subjected to univariate 
analysis and variables with p-values 
<0.2 were then analyzed using a 
mul t ivar ia te  logis t i c  regress ion 
method (Tab le  1 ) .   These  latter 
variables  inc luded gender ,  age , 
h a v i n g  o l d e r  s i s t e r ( s ) ,  h a v i n g 
younger brother(s),  and sleeping 
w i t h  f a m i l y  m e m b e r s .   T h e 
mult ivar ia te  logis t i c  regress ion 
analysis revealed that only girls 
(p-value = 0.041), age >54 months 
(p-value = 0.034), and having older 
sister(s) (p-value = 0.026) were risk 
factors associated with pinworm 
infection.

DISCUSSION

The pinworm infection rate in 
our study (11%) was slightly higher 
than in another study performed 
in Chongqing, Southwest China, 
where the pinworm infection rate 
among pr imary school  chi ldren 
is 6.7% (Wu et al, 2012).  Another 
research performed in Gaozhou, 
Guangdong Province, South China, 
reported a  much higher  overal l 
prevalence of 54.9% among children 
2-12 years of age (Li et al, 2015).  An 
investigation of Iranian preschool 
c h i l d r e n  r e p o r t e d  a  p i n w o r m 
infection rate of 7.1% (Afrakhteh 

e t  a l ,  2 0 1 6 ) .   A m o n g  p r e s c h o o l 
children in Majuro City, Republic of 
the Marshall Islands, with a climate 
of high temperature and moisture, 
the  pinworm infect ion rate  was 
reported to  be 22.4% (Fan et  a l , 
2019), a value similar to the 23.0% 
among Argentine children (Rivero et 
al, 2017).  Thus, pinworm infection 
rates differ greatly globally, and 
this infection remains prevalent in 
some parts of the world, including 
PR China.

Remarkably, pinworm infection 
prevalence is quite low in Taiwan, 
as reported by two studies carried 
out among preschool children with 
an infection rate of 0.62 and 0.21% 
(Chang et al, 2009; Chen et al, 2018).  
This indicates that following large-
scale mass screening and treatment 
projects, the prevalence of pinworm 
infection in Taiwan dropped from a 
level of 19.9% in 1986 and remained 
at a very low level in recent years 
(Chen et al ,  2018).  Hence, large-
scale mass screening and treatment 
projects are efficacious methods for 
the control of pinworm infection, 
espec ia l ly  in  areas  wi th  a  h igh 
prevalence of this infection.

I n  o u r  s t u d y ,  a l l  c h i l d r e n 
w i t h  p i n w o r m  i n f e c t i o n  w e r e 
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a s y m p t o m a t i c ,  e x c e p t  f o r  o n e 
child presenting perianal pruritus.  
On the other hand, other studies 
reported children not infected with 
pinworm having perianal pruritus 
(26.6-70.2%) (Afrakhteh et al, 2016; 
Amiri et al, 2016).  Thus the perianal 
pruritus of the child in our study 
might not be related to the pinworm 
infection.

G i r l s  h a d  h i g h e r  p i n w o r m 
i n f e c t i o n  r a t e  t h a n  b o y s ,  w i t h 
significant difference in the present 
study, in accordance with another 
study (Chen et al, 2013).  However, 
o t h e r  s t u d i e s  h a v e  s h o w n  n o 
significant differences in pinworm 
i n f e c t i o n  p r e v a l e n c e  b e t w e e n 
children genders (Li  et  a l ,  2015; 
Afrakhteh et al ,  2016; Chen et al , 
2018; Fan et al, 2019; Fan et al, 2021).  
The differences in prevalence of 
pinworm infection between genders 
might be due to different personal 
hygiene habits  among the study 
populations.

Our result showing that pinworm 
infect ion was more prevalent  in 
children >54 months of age than in 
the younger age group was similar 
t o  t h e  r e s u l t s  o f  o t h e r  s t u d i e s 
(Afrakhteh et al, 2016; Fan et al, 2019; 
Friesen et al, 2019).  The increase in 

range of children activities with age 
would provide more opportunities 
for  o lder  chi ldren to  come into 
contact with dirt and with other 
children leading to a higher risk 
of contracting pinworm infection 
( F a n  e t  a l ,  2 0 1 9 ) .   I n  a d d i t i o n , 
children with older sister(s) had 
a higher pinworm infection rate, 
in agreement with other studies 
(Chen et al, 2018; Fan et al, 2019).  
This may be related to the higher 
pinworm infection rate among girls, 
suggesting that pinworm infection 
may be transmitted among children 
in  a  fami ly  through school -age 
siblings, in particular older sister(s) 
(Chen et al, 2018). 

Our study indicated other risk 
factors, such as number of family 
members,  washing hands before 
meals or after using the toilet, finger 
sucking, long fingernails, bathing 
habits,  and sleeping with family 
members were not associated with 
pinworm infection, in agreement 
with other studies (Afrakhteh et 
al ,  2016; Fan et al ,  2021).  On the 
other hand, Li et al (2015) noted that 
washing hands before meals reduced 
the occurrence of pinworm infection 
among children.  Parents tend to 
over-report hand washing before 



294

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

Vol 55 No.6 November 2024

meals by their children, which may 
lead  to  mis leading  conc lus ions 
(Curtis et al, 2009; Cairncross et al, 
2010).  Nonetheless, promoting good 
hygiene habits should help decrease 
the pinworm infection rate (Sung et 
al, 2001; Ziegelbauer et al, 2012).

For the treatment of pinworm 
infection, it is recommended that 
albendazole (400 mg), mebendazole 
(100 mg) or pyrantel pamoate (11 
mg/kg, maximum 1 g) be given in 
a single dose and repeated after 
t w o  we e k s  ( We n d t  e t  a l ,  2 0 1 9 ; 
Leung et al, 2024).  However, other 
studies reported a dose of 200 mg 
of albendazole with appropriate 
follow-up visit could be feasible for 
treating pinworm infection (Fan et 
al, 2019; Fan et al, 2021; Sousa et al, 
2022).  We used albendazole (200 
mg) orally to treat children with 
pinworm infection in the present 
study and advised them to go to 
hospital for further treatment.

O u r  s t u d y  wa s  c a r r i e d  o u t 
in  the kindergarten attended by 
t h e  o u t p a t i e n t  i n  We s t  C h i n a 
Second Hospital  who presented 
symptoms of pinworm infection.  
Not only did the patient received 
a p p r o p r i a t e  t r e a t m e n t ,  b u t  t h e 
risk of  re-infection was reduced 

a n d  t r a n s m i s s i o n  o f  p i n w o r m 
infection was curtailed among other 
children in the kindergarten and 
their siblings.  This was achieved 
t h r o u g h  s c r e e n i n g  f o r  i n f e c t e d 
children attending the kindergarten 
and treating those infected as well 
as their siblings.  The subsequent 
survey to identify potential  risk 
factors can be conducted by public 
health practitioners.  This strategy 
could be  useful  for  e l iminat ing 
similar infectious diseases if mass 
screening and treatment are difficult 
to carry out, or if the prevalence of 
the infectious disease is very low.  In 
addition, the cost of this procedure 
is much less than that of the latter 
scheme.

H o we ve r ,  t h e r e  a r e  s e ve r a l 
limitations in our study.  Firstly, 
the study was conducted in only 
one  k indergar ten  a l though th is 
kindergarten was the second largest 
i n  t h e  a r e a  a n d  c h i l d r e n  c a m e 
f rom d ifferent  par t s  o f  Qingx i .  
Thus,  the prevalece of  pinworm 
i n f e c t i o n  i n  t h i s  k i n d e r g a r t e n 
should reflect the actual situation 
t o  s o m e  e x t e n t .   N e ve r t h e l e s s , 
investigations conducted also in 
other kindergartens would provide 
a  t r u e r  e s t i m a t i o n  o f  p inworm 
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infection in the region.  Secondly, 
t h e  c e l l o p h a n e - t a p e  p e r i a n a l 
swab method is  convenient  but 
u n d e r e s t i m a t e s  t h e  p i n w o r m 
infection rate by 50% if the procedure 
is conducted only once (Wendt et al, 
2019).  To increase the accuracy of our 
results, the cellophane-tape method 
was applied on two consecutive 
days, but some infected individuals 
might still be missed.  Some specific 
molecular diagnostic methods for 
detection of pinworm infenction 
have been developed with a bright 
future (Zelck et al, 2011; Ummarino 
et al, 2022).  Thirdly, the number of 
participants is relatively small, and 
some of the identified negative risk 
factors could be wrong if a larger 
cohort of participants were enrolled.

I n  c o n c l u s i o n ,  t h e  s t u d y 
demonstrated a feasible approach 
to determine pinworm infect ion 
among kindergarten children and 
identifying some, but not all, risk 
factors to provide guidance towards 
prevention of transmission of the 
infection among the children and 
their siblings.  Pinworm infection 
i s  s t i l l  a n  i m p o r t a n t  p a r a s i t e 
i n f e c t i o u s  d i s e a s e  w i t h i n  t h e 
chi ldren populat ion,  and large-
scale  invest igations of  pinworm 

infection prevalence will be needed 
to control this infectious disease 
a m o n g  p r e s c h o o l  a n d  p r i m a r y 
school children.
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