
INTRODUCTION
The cos mo poli tan pin worm (En tero bius ver micu laris)

and hu man round worm (As caris lum bri coi des) are the
most com mon nema tode para sites of the hu man gas tro in -
tes ti nal tract with a world wide dis tri bu tion [6, 17, 23, 24,
25, 26, 27]. The pin worm is more preva lent in the tem per -
ate and cold rather than hot cli matic zones, and
entero bia sis caused by this nema tode is the most wide -
spread para sitic dis ease in the de vel oped coun tries of
Europe and in the United States, al though it has also been
re ported to be com mon in some Asian re gions. Un like the
pin worm, the hu man round worm is the most com mon in

the de vel op ing coun tries of Cen tral and South Amer ica,
Af rica, and Asia; as caria sis is also en demic in de vel oped
coun tries.

E. ver micu laris para si tizes the gas tro in tes ti nal tract [2,
21, 27], but it can also mi grate to the peri to neal cav ity,
ovary, fal lo pian tube, en dometrium, liver, lung, na sal mu -
cosa [31], kid ney and uri nary tract [3, 7, 8, 10, 15, 28], and 
even to the eye [4], caus ing  patho logi cal le sions at the in -
fec tion site.  

The hu man round worm has been lo cal ized in a va ri ety
of hu man or gans. Adult forms in habit the small in tes tine,
whereas lar vae hatched in the hu man host from in va sive
eggs mi grate dur ing their de vel op ment via blood ves sels
through the liver to the lungs, en ter the oral cav ity with the 
spu tum that is coughed up and then they are swal lowed
with the sa liva and thus en ter the gas tro in tes ti nal tract.
Out side the in tes tine, adult forms can in habit the bili ary
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ABSTRACT
Cosmopolitical pinworm (Enterobius vermicularis) and human ascaris (Ascaris lumbricoides) are the most often nematode
parasitising in human gastrointestinal tract all over the world. Pinworm are more common in temperate climatic zones of
developed countries of Europe and the United States, whereas human ascaris is the most often in developing countries of Central
and South America, Africa and Asia. Taking into account the widespread occurrence of enterobiasis and ascariasis and their impact 
on human health, it is necessary to monitor the incidence of these infestations all over the world. The aim of our work was to present 
the incidence of parasitic diseases caused by Enterobius vermicularis and Ascaris lumbricoides in Central Poland in the years
2005-2009. The research was conducted in Świętokrzyskie Region, which is an agricultural region of Central Poland. The data
concerning the incidence of enterobiasis and ascariasis were collected from  Provincial Sanitary-Epidemiological Station in Kielce.
Foci of parasitic invasion covered only these cases, when at least two people were affected at the same time and the same place.
Taking into account the number and localization of foci of enterobiasis and ascariasis as well as socioeconomic data from Central
Statistical Office in Kielce, epidemiologic analysis of parasitic infections in Świętokrzyskie Region was done. In the years 2005-2009
in Świętokrzyskie Region 21 foci of enterobiasis and 16 foci of ascariasis were registered. The most cases of enterobiasis were
registered in the year 2005 (12 foci). In examined period, the highest number of ascariasis was noted in 2008 (4 house foci and 2
school foci). The high incidence of parasitic infections of digestive tract in Świętokrzyskie Region is a consequence of several fac tors 
– most of inhabitants are professionally connected with agricultural and forest environment, what makes higher the risk of
soil-transmitted helminthiasis. Moreover, it can be also connected with low sanitary conditions and the lack of appropriate
environmental security against soil and water contamination with feces. 
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duct, which may cause acute jaun dice, fe ver, cholangi tis,
and pan crea ti tis [8, 20], and pass through the uri nary
cathe ter into the urine col lec tion bag [19]. In turn, round -
worm lar vae can cause eosi no philic pneu mo nia (Löf fler’s 
syn drome) [6]. The me tabo lites of both nema tode spe cies
can be the cause of en cepha lo pa thy [22, 33] and/or skin
le sions [9, 30]. 

The wide spread dis tri bu tion of E. ver micu laris and A.
lum bri coi des as well as the det ri men tal ef fects in hu mans
ne ces si tate per ma nent moni tor ing of the in ci dence of
entero bia sis and as caria sis in vari ous re gions. Re ports of
cases of the para sitic dis eases fa cili tate de fin ing the ar eas
of the high est risk of in va sion by these nema todes, which
is im por tant in terms of epi de mi ol ogy. This in for ma tion is 
also use ful for launch ing in ten sive edu ca tional cam paigns 
and dis semi na tion of pre ven tion prin ci ples in the ar eas of
para sitic dis ease foci preva lence.

  This paper presents data on the appearance of foci of
parasitic diseases caused by E. vermicularis and A. lumb-
ricoides in central Poland over a period of five years. 

MATERIAL AND METHODS 
The study was con ducted in the years 2005-2009 in the

Świętokrzyskie Prov ince (cen tral Po land), a typi cal ag ri -
cul tural re gion. Data con cern ing the foci of A. lum bri-
coi des and E. ver micu laris in va sions was pro vided by the
Pro vin cial Sanitary- Epidemiological Sta tion in Kielce.
Reg is tered cases of nema tode in fec tion oc cur ring at the
same time and in the same place in at least two pa tients
were re garded as in fec tion foci.

The in for ma tion about the number of all reg is tered as -
caria sis and entero bia sis pa tients in the Świętokrzyskie
Prov ince dur ing the in di vid ual years of the study was ob -
tained from the dis ease reg is try [11, 12, 13, 14]. The
epi de mi ol ogi cal analy sis of the in ci dence of as caria sis
and entero bia sis in the study re gion was per formed on the
ba sis of the number and lo cal iza tion of the foci of the
para sitic dis eases in ques tion and the socio- economic data 
ob tained from the Cen tral Sta tis ti cal Of fice in Kielce. 

RESULTS AND DISCUSSION
In the years 2005-2009, a to tal of 21 as caria sis foci and

16 entero bia sis foci were reg is tered in the Świętokrzyskie
Prov ince (Ta ble 1). The larg est number of entero bia sis
foci (12) was re ported in 2005. Ad di tion ally, the high est
in ci dence of entero bia sis (129.2 cases per 100 thou sand
in habi tants) was re ported in the same year in the en tire
Świętokrzyskie Prov ince (Ta ble 2). A to tal of 42 peo ple
were in fested in the re ported foci. Entero bia sis in fec tions
oc curred among fam ily mem bers (21 pa tients in fested in
house hold foci) or peo ple shar ing the same out- of- home
lo ca tions (21 pa tients in fested in the school en vi ron ment). 
In the study pe riod, the great est number of as caria sis foci

were re ported in 2008 (4 house hold foci and 2 school
foci); a slightly lower number was re ported in 2006
(2 house hold foci and 2 school foci), but the number of pa -
tients in fested by the hu man round worm was iden ti cal.
The data col lected in the dis ease reg is try show that the
Świętokrzyskie Prov ince took the first place in terms of
entero bia sis in ci dence in Po land. The as caria sis in ci dence 
rates per sisted at a simi larly high level al most through out
the study years, with the ex cep tion of 2007 and 2008,
when the in ci dence was 62.9 and 51.9, re spec tively,
which ranked the Świętokrzyskie Prov ince in the sec ond
place af ter the Pod laskie Prov ince with the in ci dence
reach ing 69.1 and 119.1, re spec tively. The preva lence of
the foci of gas tro in tes ti nal in fec tion with the para sitic
nema todes in the Świętokrzyskie Prov ince and the high
in ci dence rates rang ing from 51.9 to 108.2 in the years
2005-2008 in di cate that the dis eases con sti tute a sub stan -
tial medi cal and so cial prob lem in the re gion. As
dem on strated by analy ses of data on the em ploy ment
status of the popu la tion of the Prov ince, the great est per -
cent age of peo ple are em ployed in oc cu pa tions re lated to
ag ri cul ture and for estry.  Hu mans stay ing in habi tats of
the dis pers ing stages of the para sites are faced with an ele -
vated risk of in fes ta tions with geo hel minths. The high
in ci dence of para sitic gas tro in tes ti nal dis ease in the
Świętokrzyskie Prov ince may also be re lated to lack of
ef fec tive pro tec tion of the en vi ron ment against hu man
waste con tami nat ing the soil and wa ter and by the low
sanitary- epidemiological stan dards main tained in the re -
gion.

  Our study em pha sizes the preva lence of foci of soil-
 transmitted hel minthia sis in school chil dren. Ac cord ing to 
many authors [29, 32], soil- transmitted hel minths are the
ma jor cause of chil dren dis eases world wide, and in the de -
vel op ing coun tries in par ticu lar. For in stance, in the
Kashmir Val ley (In dia), as many as 299 (78.27%) out of
382 ex am ined chil dren were in fested by A. lum bri coi des,
Tri chu ris tri chi ura, or both these para sites [32]. The preva-
lence of A. lum bri coi des in Tu toila (State of Maranhao,
Bra zil) be tween July and De cem ber 2008 was 53.6% [29]. 
Simi larly, nu mer ous cases of E. ver micu laris in va sions in
chil dren have been re ported from Euro pean coun tries. In
Nor way, 18% out of 395 ex am ined chil dren were in fested
by this nema tode. The high est preva lence (34%) was re -
ported among chil dren aged 6-11 [5]. 

In Po land, the preva lence of para sitic dis eases in chil -
dren has been poorly rec og nized; ac cord ing to vari ous
authors, it is within wide ranges de pend ing on the in di vid -
ual re gions [34]. A high preva lence of para sitic nema todes 
has been found in the north- eastern re gions of the coun try, 
where as caria sis is re ported to be the most com mon para -
sitic dis ease in chil dren. In the years 2008-2009, A. lum bri-
coi des eggs were de tected in the fae ces of as many as
74.44% of the 90 chil dren ex am ined in the re gion. E. ver -
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micu laris was iden ti fied in 4.44% of the chil dren from
this group.

  A high 10-20% preva lence of soil- transmitted hel -
minths was re ported in a group of pre- school aged chil dren
out of 2 bil lion  peo ple in fested by these para sites [1]. The
high preva lence of entero bia sis and as caria sis in this age
group may be caused by poor hy giene hab its that fa cili tate 
trans mis sion of the para site be tween hu mans and self-
 infection with in va sive eggs of the para site trans mit ted by
hands from the rec tum to the oral cav ity. In the case of
entero bia sis, the pos si bil ity of spread of E. ver micu laris
eggs stuck to dust with a sticky sur face sub stance [16] is
of con sid er able epi de mi ol ogi cal im por tance.

  The entero bia sis and as caria sis oc cur rence foci are
main tained thanks to the bio logi cal char ac ter is tics of
A. lum bri coi des and E. ver micu laris, e.g. high fe cun dity
and re sis tance of the dis pers ing stages to physico- chemical
fac tors, as well as the mode of trans mis sion of the para sites
in na ture, the faecal- oral route of hu man in fec tion, hu man
be hav iour, and the sanitary- epidemiological con di tions in 
the re gion.

  The registered prevalence rate of ascariasis and
enterobiasis in the Świętokrzyskie Province demonstrate
the need for large-scale social campaigns for prevention
of diseases caused by parasitic nematodes and creation of
favourable conditions for early recognition of environmental
threats. Additionally, the inhabitants should be provided
with access to health centres.
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Ta ble 1. Foci of entero bia sis and as caria sis in the Świętokrzyskie Prov ince in 2005–2009 

Years
Enterobiasis Ascariasis

Foci* Cases** Family
(foci /cases)

School
(foci /cases) Foci* Cases** Family

(foci/ cases)
School

(foci/ cases)
2005 12 42 8 / 21 4 / 21 4 16 3 / 12 1 / 4
2006 2   4 2 / 4  – 4 12 2 / 4  2 / 8
2007 4   8 4 / 8  – 1   2 – 1 / 2
2008 2   4 2 / 4  – 6 12 4 / 8  2 / 4
2009 1   2 1 / 2  – 1   2 1 / 2  –

* to tal number of foci, ** to tal number of cases

Table 2. The number of cases and incidence of ascariasis and
enterobiasis in the Świętokrzyskie Province in 2005–2009

Year
Cases Incidence*

Ascariasis Enterobiasis Ascariasis Enterobiasis
2005 1392 1662 108.2 129.2
2006   913 1383   71.2 107.9
2007   803 1061   62.9   83.1
2008   661 1061   51.9   83.3

* per 100,000 in habi tants
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