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Prevalence of gastrointestinal parasites in the Greek population:

local people and refugees
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SUMMARY

A total of 455 faecal samples from the Greek population
and refugees was examined and 18.02% were found to be
infected with one or more species of parasites. The
prevalence of infection with intestinal parasites of the Greek
(264) population was 11.36% and that of foreigners (191)
originating from Europe, Africa and Asia was 27.23%. Found
were a) protozoan parasites: Blastocystis hominis, Cryptospo-
ridium parvum, Entamoeba coli and Giardia lamblia (found
in both groups examined) and b) metazoan parasites: Ente-
robius vermicularis, Taenia spp. and Strongyloides stercoralis
(in both groups) and Ancylostoma duodenale, Ascaris lumbri-
coides, Trichuris trichiura and Schistosoma mansoni (only
in foreigners). Among the parasites found in foreigners only
the helminth species 4. duodenale and S. mansoni are consi-
dered as imported parasites from tropical and subtropical
regions to European countries. The use of the multiple
logistic regression showed that the odds ratio comparing
Greeks to refugees, adjusted for age and gender, was 3.8
for Africans, 3.0 for Europeans and 2.6 for Asians. No
correlation was found between age, gender or symptoms
(diarrhea or abdominal pain) with the presence of parasites.
The overall prevalence of infection with parasites was high
in both the Greek population and refugees and therefore a
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screening for parasite infection is recommended for the
prevention of further spread of the infections.
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INTRODUCTION

People, nowadays, very frequently travel from one
country to another for various reasons, including tourism,
immigration, asylum seeking, wars, sports etc. These
movements, especially those from non-European
countries (Africa, India etc), through European places
might present a serious threat to public health due to
the importation of new diseases (such as parasitic
diseases) into another area, to some intermediate
destination and on arrival home, or may contribute to
the distribution of parasitic species which already exist
in the country. Many immigrants come from countries
where gastrointestinal parasites (protozoa or metazoa)
are highly endemic'. Furthermore, the fact that local po-
pulation might be immunological naove and susceptible
makes the situation even more important, since a large
portion of the population might be exposed to a serious
health risk. Refugees, or immigrants in general, of
different nationalities, arriving in Greece may carry
parasitic species that are not normally found in Greece.
This is attributed mainly to ecological factors, which exist
in each country allowing the development and distri-
bution of parasites. In general, refugees, displaced
persons and immigrants are at high risk for emerging
infections, since in most cases they have a history of poor
utilization of pretravel medical care and vaccination,
living conditions of low socioeconomic status and a high
possibility to be carrying symptomless diseases. For that
reason it is important to carry out screening of travellers
upon arrival because of the spontaneous loss of parasites
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over time in the absence of reinfection.

It is obvious that it is essential to know the degree of
risk of importation of parasites from other, especially
non-European, countries, such as tropical and subtropical
regions, into Greece and to evaluate this danger
according to the level of infection of Greek citizens. A
systematic previous survey for the prevalence of intestinal
parasites in Greek people, aged from 18 to 26 years, and
in foreigners, aged from 17 to 31 years, was carried out
in 1981% The aim of this study was to investigate the
prevalence of infection with gastrointestinal parasites of
people, aged from 1.5 to 78 years, immigrating to
(refugees and asylum seekers) or living in Greece.

MATERIALS AND METHODS

A total of 455 faecal samples were collected between
2000 and 2002, 191 from foreigners entering the country
for different reasons, i.e. looking for political asylum,
refuge, work, etc and 264 from people living in
Thessaloniki, Greece. Samples from the local population
were collected through the procedure of routine
examination for health certificates (health insurance) or
investigating gastrointestinal diseases. Samples from
foreigners were collected through the “green card”
procedure, since all foreigners asking for asylum or work,
within a short period of entrance into Greece, are
required to have a complete physical examination, which
includes a stool examination for parasites. The laboratory
authorized to carry out this examination was the
Laboratory of Parasitology and Parasitic Diseases of the
School of Veterinary Medicine of Aristotle University
of Thessaloniki. Foreigners included in the study
originated from Europe and the Former Socialist
countries (19 persons from Albania, Hungary, Nether-
lands, Russia and Yugoslavia), Asia (77 persons from
Afghanistan, India, Iraq, Iran, Palestine and Turkey) and
Africa (95 persons from Burundi, Congo, Ethiopia,
Nigeria, Rwanda, Sierra Leone and Sudan). The age
ranged from 1.5 to 78 years (Table 1).

Each faecal sample consisted of 10 — 20 g of fresh
stool, kept into a plastic container, presented to the
Laboratory and examined within one hour of delivery. It
was accompanied by a questionnaire including infor-
mation on each individual. Briefly, it contained infor-
mation regarding the gender, age, country of origin (in
cases of foreigners) and occupation of each sampled
person. The health history was of particular interest,
including the presence of any symptoms, mainly diarrhea
and abdominal pains, chronic diseases and recent travel

Table 1. Origin, age groups and gender of people examined in
the study

Age group (male/female)

Origin 0-24 25-34 35-78 Total
years years years

Greece 19/36 23/46 53/87 95/169

Europe 4/3 10/5 2/3 16/11

Africa 28 /2 50/11 2/0 80/13

Asia 17/10 31/5 7/1 55/16

abroad, specially to tropical countries (Table 1).

Microscopical examination of faeces was carried out
to detect ova, larvae, cysts or trophozoites of parasites
according to Teleman’s method®. Also smears of the
faeces were prepared and stained with Giemsa and the
modified safranin-methylene blue stain’ to detect and
identify any form of protozoan parasites (i.e. Cyclospora).

Statistical analysis was performed using multiple
logistic regression models (SPSS, 11 version).

RESULTS

Of 455 faecal samples examined in total, 82 (18.02%)
were infected with one or more parasitic species. More
precisely, 30 (11.36%) subjects from Greece and 52
(27.23%) foreigners were infected (Table 2). Greeks were
infected with 4 protozoan and 3 helminths species. The
most prevalent species were the protozoan B. hominis
(5.3%) and the helminth E. vermicularis (1.1%).
Foreigners were infected with 4 protozoan (same as
Greeks) and 7 helminths species. The most prevalent
species were the protozoan B. hominis (16.8%) and the
helminth A. duodenale (6.3%) (Table 3).

Subjects from Greece were found, according to the
chi-square analysis, to be significantly less infected than
foreigners (p<0.05). Within the ethnic groups, subjects

Table 2. The prevalence rates of parasitic infection of people
from Greece and foreigners and results of logistic regression
(odds ratios)

Origin  Number Prevalence (%) Odds ratios
of people
examined
Greece 264 30 (11.36) -
Europe 19 8§ (42 3.0
Africa 95 29 (15.2) 38
Asia 77 15 (7.9 2.6
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Table 3. Prevalence of parasites (protozoa and metazoa) found in faecal samples from subjects coming from Greece and foreigners

Infected persons No (%)

Protozoa
Examined Blastocystis Cryptosporidium Entamoeba Giardia
persons hominis parvum coli lamblia
Greeks 264 14 (5.3) 7 (2.7) 1 (0.4) 6 (2.3)
Foreigners 191 32 (16.8) 3 (1.6) 8 (4.2) 7 (3.7)

Infected persons No (%)

Metazoa
Examined Ancylostoma Ascaris Enterobius  Taenia Trichuris  Schistosoma Strongyloides
persons duodenale lumbricoides  vermicularis spp trichiura mansoni stercoralis
Greeks 264 0 0 3 (1.1) 1 (0.4) 0 0 1 (0.4)
Foreigners 191 12 (6.3) 2 (1.0) 1 (0.5) 1 (0.5) 7 (3.7) 1 (0.5) 1 (0.5)

from Africa were significantly more infected than the rest
(p<0.05), followed by subjects from Europe (including
the Former Socialist countries) and Asia.

The application of the multiple logistic regression
models identifies which of the variables are indepen-
dently correlated and do not act as implication factors
or confounders. The development of the model was
carried out according to the following direction: the
presence or otherwise of a parasitic infection which was
correlated to the influencing variables of age, gender and
ethnic origin was considered a dependent variable. The
results of the multiple logistic regression (method
ENTER) showed that neither age nor gender are
correlated to parasite infection, but ethnic origin acts
solely as an independently correlated variable. Compared
to subjects from Greece, the European group was found
to have an odds ratio (OR - fracture of danger
proportion) 3.0, i.e. threefold prevalence after the
adjustment for age and gender, while for the group from
Asia, the figure is 2.6 and from Africa 3.8 (Table 2).
Furthermore, the presence of diarrhea and abdominal
pain were not found to be correlated to the presence of
infection.

DISCUSSION

Most of the human gastrointestinal parasites are
cosmopolitan in their distribution, but some are endemic
in tropical and subtropical regions. The pathogenic
effects of the parasites depends mostly on the parasitic
species and on the intensity of infection. Most parasite
infection is common mainly in areas where there are low
standards of hygiene and sanitation and in tropical
regions. The use of human faeces as a fertilizer is common
in some parts of the world and can result in eggs getting

on to salad vegetables (i.e. A. lumbricoides, T. trichiura
etc). Untreated sewage is sometimes discharged into
rivers and lakes, which represents a clear health hazard’.
Since there is normally little person-to-person trans-
mission of intestinal parasites, especially for helminthes,
the local conditions and the life cycle of the parasites
play the most important role in allowing the development
and survival of the infective stages. In the case of
helminthes, their eggs or larvae continue embryonation
and development in the soil (i.e. A. lumbricoides) or
intermediate host (i.e. Schistosoma, Taenia) before they
can become infective to people. Exception within
nematodes are the eggs of Enterobius vermicularis which
are immediately infective and direct contamination from
anus to fingers to mouth is a common mode of infection’.
The same occurs with protozoan parasites, which are
usually directly infective.

In the present study we found 7 species of intestinal
parasites in 11.36% of people coming from Greece and
11 species in 27.23% of people coming from abroad. The
most prevalent species was the protozoan B. hominis for
both Greeks (5.3%) and foreigners (16.8%) and the
helminth E. vermicularis for Greeks (1.1%) and A.
duodenale for foreigners (6.3%). The prevalence of
infection with E. vermicularis in this survey could not be
the representstive of the real infection, as it is well known
that ova are rarely found in the faeces and are usually
looked for by wiping the anal region with sticky tape and
sticking this onto a microscope slide for examination.
Within the 7 helmiths species found in the foreigners
examined, only A. duodenale and S. mansoni are
considered imported worms, since the rest already exist
in the country. A. duodenale infection is limited mainly
to tropical and subtropical regions, because the larvae
cannot develop below 22 °C, and is most common in rural
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areas with an annual rainfall of over 100cm per year. S.
mansoni infection is limited to Africa, South America
and the West Indies, because the aquatic snail hosts
(intermediate hosts of S. mansoni) live in slowly flowing
water such as the irrigation channels, streams and lakes
of the above regions®.

Our results are more or less the same as those
reported in a previous survey in Greece®. More precisely,
it was reported that 30.1% of Greek origin students
presenting gastrointestinal symptoms were infected with
one or more intestinal parasites, compared to 41.9% and
12.3% of asymptomatic students coming from tropical
and non-tropical countries, respectively. The prevalence
in Greek students (30.1%) was higher than the one we
found in this study for the Greek group (11.36%), but
we believe that no correlation could be made with our
results, since Himonas et al.? examined 299 symptomatic
students within a certain age group and we screened a
much wider (1.5 to 78 years) age group of asymptomatic
people. Nevertheless, the parasitic fauna was more or
less the same. On the contrary, the mean prevalence for
students from tropical and non-tropical countries (27.1%)
reported by Himonas ez al’ comes very close to our results
(27.23%) since the groups in both studies were asympto-
matic and within the same approximate age group. In
Sweden, in a similar study, a prevalence of 36% was
reported for refugees with more or less the same parasitic
species from different parts of the world'.

When people start presenting symptoms of a disease,
as soon as they return from a visit abroad, the history of
travelling abroad might provide very helpful information
for the practitioner to apply successful treatment. In other
cases, when people have no symptoms, the spread of this
pathogen to others is very possible. In our study the
presence of gastrointestinal symptoms was not correlated
to parasitism, as was concluded in other similar studies"”.
Therefore, the lack of association of symptoms and
detection of parasitic infections does not support the
screening for parasitic infections in symptomatic subjects
only’. In a case control study of enteropathogens associa-
ted with childhood diarrhea it was demonstrated that
Cryptosporidium parvum was significantly associated, but
not Giardia lamblia".

In this study, samples were taken from people who
had just arrived in Greece, because it is well known that
in surveys conducted in refugees it is important to carry
out the screening upon arrival due to the spontaneous
loss of parasites over time in the absence of re-infection.
In Sweden, when refugees were examined for parasites
immediately on arrival in the country, the positivity rate

was 36%', but in another similar study, when examined
after a longer stay in Sweden, the prevalence was 17%"'.
This difference was mainly attributed to the loss of
parasites over time because of the absence of reinfection
and ageing of parasites'. Salas et al® failed to detect
helminths in immigrants who had been in the USA for
more than 3 years, while prevalences of intestinal
parasites exceeding 50% are normally observed in their
original country. Adults of Ascaris lumbricoides, for
example, are not very long living and eggs cease to be
passed in under 18 months’. Nevertheless, it is important
to consider with particular attention all kind of self-
limiting diseases in the normal population since they can
become chronic or lethal to immunocompromised hosts'.
In this way, worms that do not exist in Greece, like
Ancylostoma spp. or Schistoma spp., could spread and
have an imported focus of infection.

The prevalence of infection with intestinal parasites
is usually higher in children than adults, since age-related
behavioral and environmental factors clearly contribute
to exposure. Prevalence and species diversity increase
with age up to 5-15 years and then decreases into
adulthood. It is known that the common childhood
behaviors of eating soil and neglecting to wash hands
after defecation increases the opportunities for parasite
infection, especially for certain parasites, such as A.
lumbricoides™". Additionally to age, another important
factor allowing the establishment of parasitism is the
Human Immunodeficiency Virus (HIV) serostatus. In
most surveys, HIV positive patients, children or adults,
had a significantly higher rate of infection with parasites
than the healthy control groups, particularly regarding
Cryptosporidium parvum and Giardia lamblia'™. HIV
serostatus information was not included in our study and
therefore no comparison or conclusion can be drawn.

Finally, C. cayetanensis, one of the parasitic agents of
diarrhea mainly in international travelers, immuno-
compromised patients and expatriate populations in
certain developing countries'®®, was not detected in any
of the subjects examined in our study.

In conclusion, we can support that the parasitological
screening of faeces of immigrants, mainly those coming
from tropical and subtropical regions to any European
country, remains very necessary for preventing further
spread of the infection, especially with parasites which
do not exist in the country.

REFERENCES

1. Benzeguir AK, Capraru T, Aust-Kettis A, Bjorkman A.



198

M.G.PAPAZAHARIADOU, et al

10.

11

12.

High frequency of gastrointestinal parasites in refugees
and asylum seekers upon arrival in Sweden. Scand J In-
fect Dis 1999; 31:79-82.

. Himonas C, Alexakis A, Haralabidis S, Papazahariadou

M, Frydas S. Incidence of parasitic infection of foreign
students of the Aristotelian University of Thessaloniki.
Helliniki Tatriki 1982; 48:335-342.

. Piekarski G. Medizinische Parasitologie in Tafeln. Ber-

lin, Springer Verlag. 1973.

. Visvesvara GS, Moura H, Kovacs— Nace E, Wallage S,

Eberhard ML. Uniform staining of Cyclospora oocysts in
fecal smears by a modified safranin technique with mi-
crowave heating. J Clin Microbiol 1997 ; 35:730-733.

. Muller R. Worms and human disease. 2™ Edition, Oxon:

CABI Publishing. 2002.

. Muller R, Baker JR. Medical Parasitology. J.B. Lippin-

cott Company, Philadelphia. 1990.

. Lerman D, Barrett-Connor E, Norcross W. Intestinal

parasites in asymptomatic adult Southeast Asian immi-
grants. J Family Practice 1982; 15:443-446.

. Salas SD, Heifetz R, Barrett-Connor E. Intestinal para-

sites in Central American immigrants in the United States.
Archives Internal Med 1990; 150:1514-1516.

. Dagci H, Ustun S, Taner MS, Ersoz G, Karacasu F, Budak

S. Protozoon infections and intestinal permeability. Acta
Trop 2002; 81:1-5.

Albert MJ, Faruque ASG, Faruque SM, Sack RB, Ma-
halanabis D. Case-control study of enteropathogenes as-
sociated with childhood diarrhea in Dhaka, Bangladesh.
J Clin Microbiol 1999; 37:3458-3464.

. Persson A, Rombo L. Intestinal parasites in refugees and

asylum seekers entering the Stockholm area, 1987-88:
Evaluation of routine stool screening. Scand. J Infect Dis
1994; 26:199-207.

Shields JM, Olson BH. Cyclospora cayetanensis: a review
of an emerging parasitic coccidian. Int J Parasitol 2003;
33:371-391.

13.

14.

15.

16.

17.

18.

19.

20.

Asaolu SO, Holland CV, Jegede JO, Fraser NR, Stod-
dard RC, Crompton DWT. The prevalence and intensity
of soil-transmitted helmithiases in rural communities in
Southern Nigeria. Ann Trop Med Parasitol 1992; 86:279-
287.

Ashford RW, Atkinson EA. Epidemiology of Blastocystis
hominis infection in Papua New Guinea: age-prevalence
and associations with other parasites. Ann Trop Med
Parasitol 1992; 86:129-136.

Bangs MJ, Purnomo Andersen EM, Anthony RL. Intes-
tinal parasites of humans in a highland community of Iri-
an Jaya, Indonesia. Ann Trop Med Parasitol 1996; 90:49-
53.

Nishiura H, Imai H, Nakao H et al. Ascaris lumbricoides
among children in rural communities in the Northern
area, Pakistan: prevalence, intensity, and associated so-
cio-cultural and behavioral risk factors. Acta Trop 2002;
83:223-231.

Jelinek T, Lotze M, Eichenlaub S, Loescher T, Nothdurft
HD. Prevalence of infection with Cryptosporidium parvum
and Cyclospora cayetanensis among international travel-
lers. Gut 1997; 41:801-804.

Chokephaibulkit K, Wanachiwanawin D, Tosasuk K, Pav-
itpok J, Vanprapar N, Chearskul S. Intestinal parasitic
infections among human immunodeficiency virus-infect-
ed and —uninfected children hospitalised with diarrhea in
Bangkok, Thailand. Southeast Asian J Trop Med Public
Health 2001; 32:770-775.

Gassama A, Sow PS, Fall F et al. Ordinary and opportu-
nistic enteropathogens associated with diarrhea in sene-
galese adults in relation to human immunodeficiency vi-
rus serostatus. Int J Inf Dis 2001; 5:192-198.

Shlim DR, Cohen MT, Eaton M, Ramachandran R, Long
EG, Ungar BLP. An alga-like organism associated with
an outbreak of prolonged diarrhea among foreigners in
Nepal. Am J Trop Med Hyg 1991; 45:383-389.



