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ABSTRACT 

American cockroaches are among the most important vectors of parasitic infections. 

Limited and unclear data are available on parasitic contamination caused by this 

cockroach in Iraq, particularly in Salah al-Din Province. This study aimed to evaluate 

the parasitic contamination carried by American cockroaches in some areas of Salah 

al-Din Province. A total of 150 American cockroach specimens were collected from 

4 locations (homes, schools, hospitals, and restaurants), and parasitic contamination 

on both internal and external surfaces was examined microscopically using Lugol's 

iodine. The results show that 100 cockroaches were contaminated with various 

parasites, with internal surfaces showing higher contamination (78%) than external 

surfaces. 20 different species of parasites were recorded in the present study: 

Nectotherus ovalis, Giardia lamblia, Strongyloides stercoralis, Trichomonas hominis, 

and Enterobius vermicularis had the highest prevalence in all samples, while 

Trichuris trichiura, Hymenolepis eggs, Diphyllobothrium latum, Taenia sp., and 

Balantidium coli (trophozoite) were less prevalent. Homes and Schools in 

Dhuluiya/Salah al-Din Province, Iraq, recorded the highest levels of contamination 

in this study. In conclusion, this study indicates potential public health risks in the 

selected areas, which may serve as sources of transmission for medically important 

parasites, and that homes and restaurants need improved hygiene. 
 

Keywords: American cockroaches, parasite contamination, Dhuluiya, Salah al-Din, Iraq. 
 

Name: Mather Ahmed Hussein                      E-mail: Hussain.Mather216@st.tu.edu.iq   
 

©2026 THIS IS AN OPEN ACCESS ARTICLE UNDER THE CC BY LICENSE 

http://creativecommons.org/licenses/by/4.0/ 

 

 

 

https://doi.org/10.25130/tjps.v31i2.1923
https://tjpsj.org/
mailto:Hussain.Mather216@st.tu.edu.iq
http://creativecommons.org/licenses/by/4.0/
mailto:https://orcid.org/0009-0003-8584-6899
mailto:Hussain.Mather216@st.tu.edu.iq
mailto:https://orcid.org/0009-0000-3859-5976
mailto:Salwa.baawi@qu.edu.iq


Tikrit Journal of Pure Science Vol. 31 (2) 2026 

 DOI:https://doi.org/10.25130/tjps.v31i2.1923 

 

12 

الأمريكية   الصراصير  المحمول على  الطفيلي  التلوث  مدينة  (  Periplaneta americana)تقييم  في 

 العراق. الضلوعية، محافظة صلاح الدين، 
 مآثر احمد حسين، الاء عماد توفيق 

 قسم علوم الحياة، كلية التربية للبنات، جامعة تكريت، تكريت، العراق
 

 الملخص  
مله  الصراصير الأمريكية هي واحدة من أهم نواقل الميكروبات الطبية المهمة مثل الطفيليات. إن البيانات المتعلقة بالتلوث الطفيلي الذي تح

هذه الصراصير في العراق قليلة وغير واضحة، خاصة في محافظة صلاح الدين. لذلك، هدفت هذه الدراسة إلى تقييم التلوث الطفيلي الذي 

 .الصراصير الأمريكية في بعض مناطق محافظة صلاح الدينتحمله 

صرصارًا أمريكيًا من أربعة مواقع )المنازل، المدارس، المستشفيات، والمطاعم(، وتم فحص التلوث الطفيلي على كل من السطحين    150تم جمع  

صرصارًا كانت ملوثة بأنواع مختلفة من الطفيليات، وكان    100الداخلي والخارجي مجهريًا باستخدام صبغة اليود لوغول. أظهرت النتائج أن  

 .%( مقارنة بالسطح الخارجي78ث على السطح الداخلي أكثر )التلو 

 Nectotherous ovalis  ،Giardia lamblia  ،Strongyloides مرحلة مختلفة من الطفيليات في هذه الدراسة، وكان كل من  20تم تسجيل  

stercoralis  ،Trichomonas hominis  ،Enterobius vermicularis بينما كانت في جميع العينات،   Trichuris الأكثر انتشارًا 

trichiuraبيض ، Hymenolepis ،Diphyllobothrium latum  ،Taenia sp ،Balantidium coli   الطور المتحرك( أقل انتشارًا(. 

  كانت المنازل والمدارس في قضاء الضلوعية/محافظة صلاح الدين/العراق أكثر الأماكن التي وجدت فيها الصراصير الأمريكية ملوثة بطفيليات 

 .طبية مهمة

يز في الختام، قد تكون المنطقة المختارة في محافظة صلاح الدين مصدرًا لنقل الطفيليات الطبية المهمة، وتحتاج المنازل والمطاعم إلى تعز 

 .شروط النظافة
INTRODUCTION 

Cockroaches are insects belonging to the Insecta 

class and the Blattodea order, with an ancient 

history; fossil evidence suggests their lineage can be 

traced back to the Upper Carboniferous period. 

(1)Modern species retain a high degree of phenotypic 

and physiological similarity to their ancestors, and 

these insects can adapt to a wide range of 

conditions. This trait has enabled them to survive in 

many different environments and under varying 

conditions. (2, 3). The majority of these insects live in 

the tropics and subtropics worldwide.(4, 5), and 

nearly 4600 species have been diagnosed, of which 

99% are classified as being non-human (6) Among 

the species that are close to humans, the two species 

are the German cockroach, Blatella germanica.(6) 

and the American cockroach, Periplaneta 

americana (7) One of the most popular types of 

cockroaches that are close to humans due to their 

abundance and large global distribution (7, 8). 
These species live in a variety of environments that 

provide optimal conditions for their survival, 

including residential buildings, commercial 

buildings, healthcare facilities, educational 

institutions and eating places(9). These insects are 

diverse in their nutritional preferences, preferring 

foods rich in starch and sugar. The World Health 

Organization (WHO) has classified cockroaches as 

a major public health risk due to their role as 

mechanical vectors that can carry pathogens on their 
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outer and inner surfaces, including bacteria, fungi, 

protozoa, helminths, and viruses (10,11). 

Parasites are one of the most prevalent pathogens 

around the world, especially in developing 

countries, as they cause many diseases in humans 

and animals. (12)Parasites can be transmitted through 

many vectors, and the method depends on the type 

of parasite, as some parasitic types can be 

transmitted through the mouth through the 

consumption of foods and liquids contaminated 

with different phases of the parasite, including the 

cystic stage, its eggs, or larvae, which are the 

infectious phases of parasites. (13), and can also be 

transmitted through arthropods,  which are among 

the largest animal phyla on Earth and the most 

successful among veterinary insects in terrestrial 

environments, and many of their species play 

important roles in the transmission of pathogens (14). 
Many global studies have emerged that illustrate the 

role of cockroaches in the transmission of pathogens 

dangerous to human health, including those from 

diverse local environments, as in Maji and Ahmed's 

study. (15) In Nigeria, the importance of the 

American cockroach in the home environment for 

the transfer of pathogenic parasites on the outer and 

inner surfaces was noted. It was shown that 79 out 

of 150 American cockroaches were contaminated 

with medical parasites, including Entamoeba 

histolytica and various types of nematodes, and this 

is what other studies have shown in different 

environments, such as the university environment 

(16) and in shops (17) as well as in hospital settings 

(18)This indicates that these environments can pose a 

medical hazard by sheltering cockroaches 

contaminated with medical parasites. However, the 

assessment of parasitic contamination in local 

environments in Iraq remains unclear and requires 

further local studies.  
In Iraq, recent studies evaluating bacterial 

contamination in the American cockroach found 

that these insects play a significant role in 

transmitting dangerous pathogens, as American 

cockroaches in the houses of the Diwaniyah 

Governorate were contaminated with numerous 

antibiotic-resistant bacterial species. (19) And this is 

what the study (20) found for the same conclusion, 

but in the hospital environment in the capital, 

Baghdad, which leads to the hypothesis of the 

possibility of contamination of these cockroaches 

with other microscopic organisms such as parasites 

and in other local environments such as the 

environment of Salah al-Din province, and this 

hypothesis is based on the presence of local studies 

in many Iraqi provinces, all of which showed the 

presence of parasitic contamination carried on the 

American cockroach, including in the environment 

of schools and homes in the city of Mosul (21), which 

showed that the American cockroach in these 

environments carries many parasitic species, 

including Ancylostoma duodenale, Nyctotherus 

ovalis, and many other parasitic species and in the 

environment of the houses of the city of Baquba, the 

American cockroaches from toilets, kitchens and 

rooms were contaminated with different types of 

medicinal parasites, including Enterobius 

vermicularis and Giardia species (22). 

Despite the large number of studies conducted 

globally, the researchers felt that more in-depth 

studies should be conducted locally, given the 

scarcity of research on them. To our knowledge, no 

previous studies have examined the role of 

American cockroaches as potential vectors of 

human intestinal parasites in Salah al-Din 

Governorate. The current study aimed to isolate 

American cockroaches from various regions and 

environments in Salah al-Din Governorate and to 

determine the percentage of contaminated American 

cockroaches with medical parasites. 

MATERIALS AND METHODS 
Sample collection 

One hundred and fifty American cockroach samples 

were collected from the beginning of October to the 

end of December 2024, and 4 sites in the Dhuluiya 

area were tested, namely the sewers of houses, 

schools, hospitals, and restaurants. All cockroaches 

collected were identified by the Iraqi Natural 

History Center Research and Museum on 17 Dec 

2024. 
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Isolation and Identification of External Parasites 

All collected American cockroaches were placed in 

sterile bottles and euthanized at -4°C in a 

refrigerator according to (23), followed by the 

addition of 10 ml of sterile normal saline to each 

tube and vigorous shaking to displace eggs and 

larvae of external parasites; then the samples were 

transferred to 70% ethanol to prevent contamination 

for further identification of internal parasites. The 

solution phase of the pre-vigorous tubes was 

centrifuged at 3000 rpm for 5 min, and the pellets 

were examined microscopically using a drop of 

Lugol's iodine solution.(24). 

Isolation and Identification of Internal Parasites 

The isolation of internal parasites protocol was done 

according to (21)In brief, all isolated cockroaches 

were anatomized, and the digestive tracts from all 

samples were separated, rinsed with distilled water, 

mixed with 10 ml of normal saline, and filtered 

through a sterile filter.(7)The pellets were 

centrifuged for 5 min at 2000 rpm, and the pellets 

were examined microscopically for identification of 

internal parasites using Lugol's iodine dye. 
 

Identification of Parasites 

Identification of all isolated external and internal 

parasites was performed according to the most 

recent key. (25) According to the size, shape and 

number of cysts and oocysts. 

Statistical analysis 

Significant differences in the prevalence of infected 

cockroaches and in the percentages of each parasite 

between selected areas were determined using the 

Chi-square test in SPSS (v.23). 

RESULTS  

Table 1 shows the results of collecting samples from 

American cockroaches and the number of infected 

samples by month. The results indicated that 150 

American cockroach samples were collected. 

December had the highest number of samples (89, 

82.02%), while October had the least (19, 47.37%). 

The same table shows that 66.67% of the 100 

American cockroaches collected in Al-Dhuluiya, 

Salah al-Din, were infected. 

Table 1: Distribution of collected cockroaches and infected samples. 

Month Number of collected 

cockroaches 

Number of infected 

cockroaches 

Percentages 

(%) 

October 19 9 47.37 

November 42 18 42.86 

December 89 73 82.02 

Total 150 100 66.67 
 

Samples collected in the present study were from 4 

different locations in higher Al-Dhuluiya (homes, 

schools, hospitals, and restaurants). Table 2) shows 

a significant difference (P < 0.05) in the percentages 

of parasitic contamination among cockroaches 

collected from the 4 locations; restaurants had the 

highest contamination rates, with 27 out of 34 

(79.41%) of the collected samples testing positive 

for different types of parasites, while homes had the 

second highest rate at 77.97%. Also, the present 

study shows that both schools and hospitals were 

less likely to harbor cockroaches contaminated with 

medical parasites, as Table 2 shows that the 

percentage of infected samples from hospitals was 

64.41%, and from schools, 50%. 
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Table 2: Percentages of parasitic cockroach contamination in the locations. 

Sites Number of collected 

sample 

Number of infected 

samples 

Percentage 

(%) 

Homes 59 46 77.97 

Schools 32 16 50 

Hospitals 25 11 64.41 

Restaurants 34 27 79.41 

Totals 150 100 66.67 

P-value 0.000 
 

Table 3 shows that the rate of internal parasitic 

infection was higher than that of external parasitic 

infection, with 46 of 100 cockroaches contaminated 

with internal parasites. In comparison, the highest 

percentage was 78 infected cockroaches out of 100. 

 

Table 3: Contamination percentages of external and internal cockroaches with parasites. 

Cite Number of contaminated 

cockroaches 

Percentages 

(%) 

External 46 46 

Internal 78 78 
 

The present study reports the isolation of 20 parasite 

species at different life stages. Table 4 shows that 

Nectothyrous ovalis has a high prevalence of 

cockroach contamination among restaurant samples 

(11 samples). In comparison, Giardia lamblia has a 

high prevalence rate of isolation from cockroaches 

collected in homes (14 samples). Additionally, 

cockroaches collected from schools were more 

contaminated by both Nectothyrous ovalis and 

Strongyloides stercoralis. Cockroaches collected 

from hospitals frequently contained the last 

parasites. Restaurants had more cockroaches 

contaminated with both Nectothyrous ovalis and 

Giardia lamblia (trophozoite) (13 each). Other 

parasites were also recorded in the present study; 

Trichomonas hominis was more prevalent in 

cockroaches collected from homes, as were 

Entamoeba coli cysts. However, the statistical 

analysis of the present study shows no significant 

difference (P < 0.05) in the prevalence of all 

parasites isolated from cockroaches from all sites. 
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Table 4: Frequency of contaminated parasites from cockroaches’ surfaces. 
Parasites Homes Schools Hospitals Restaurants Total 

Nectothyrous ovalis 11 4 2 13 30 

Giardia lamblia (trophozoite) 14 1 1 13 29 

Strongyloides stercoralis 9 4 4 4 21 

Trichomonas hominis 6 0 3 2 11 

Enterobius vermicularis 3 3 0 4 10 

Entamoeba coli (cyst) 5 1 1 1 8 

Hymenolepis sp. 2 1 3 2 8 

Entamoeba histolytica (cyst) 3 2 0 1 6 

Ancylostoma daudenal 3 2 1 0 6 

Dipylidium 1 2 1 2 6 

Enterobius vermicularis (eggs) 2 0 0 2 4 

Fasciola hepatica 0 2 0 1 3 

Schistosoma mansoni 2 0 0 0 2 

Toxocara canis 0 1 0 1 2 

Ascaris lumbricoides 0 1 1 0 2 

Balantidium coli (trophozoite) 1 0 0 0 1 

Taenia sp. 1 0 0 0 1 

Diphyllobothrium latum 0 1 0 0 1 

Hymenolepis eggs 0 1 0 0 1 

Trichuris trichiura eggs 0 0 0 1 1 

P-value 0.154  

 

https://doi.org/10.25130/tjps.v31i2.1923


Tikrit Journal of Pure Science Vol. 31 (2) 2026 

 DOI:https://doi.org/10.25130/tjps.v31i2.1923 

 

17 

 

Figure 1: Microscopic examination of parasites isolated from American cockroaches. Strongyloides 

stercoralis (a). Nectothyrous ovalis (b). Balantidium coli (c). Hymenolepis eggs (d). Ancylostoma 

daudenal (e). Strongyloides stercoralis (f). Entamoeba coli (cyst) (g). 
 

DISCUSSION 

Due to the lack of good data about the parasitic 

contamination of American cockroaches in Al-

Dhuluiya in the district of Salah Aldin, especially in  
eligible areas by population like homes, schools, 

hospitals, and restaurants, the present study aimed 
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to evaluate the medical parasitic contamination 

carried by American cockroaches from a crucial 

area in Al-Dhuluiya in the district of Salah Aldin . 
The present study (as shown in Table 1) shows that 

the percentage of contaminated American 

cockroaches with medical parasites were 66.67%, 

and this result was brought into line with the results 

of (19) In the same area, the researchers found that 

the percentage of contaminated cockroaches 

exceeded 50%; however, the results differed from 

those of a recent study in Iraq. (21) which indicates 

that the medical parasitic contamination of 

American cockroaches reaches 96.4%, and the 

reasons for these differences may be differences in 

geographic area, as the study was conducted in 

Mosul city.  

The present study also shows that the homes and 

restaurants in Al-Dhuluiya sheltered more 

American cockroaches contaminated with medical 

parasites; this finding is consistent with the results 

of a local study of (26) which aimed to evaluate the 

microbial contamination from American 

cockroaches and show that both locations were 

highly contaminated with medical bacteria 

associated with American cockroaches, as well as 

the results of other geographical areas show the 

same findings (8, 27). 

Cockroaches are among the most common hosts of 

medically important microbes that affect humans, 

such as viruses, bacteria, and parasites. In the 

present study (Table 4), 20 different parasites were 

isolated from contaminated cockroaches, and this 

was more than recorded by (28) In a study aimed to 

isolate the parasitic contamination from American 

cockroaches in Bulgaria, while this number was 

exactly as recorded in Iraq by (21) that record 20 

different parasites from cockroaches, as well as the 

isolated parasite species, were much like what 

scientific studies have reported (8, 29).  

Most of the parasites isolated in the present study 

are responsible for various human diseases. 

Nectotherus ovalis is the most prevalent parasite 

isolated in the present study, and this finding is 

similar to the findings of (21) which reported a 

61.84% isolation rate for Nectotherous ovalis in 

cockroaches collected from homes, and the most 

prevalent (82.85%) was found in cockroaches 

collected from schools. The statistical analysis of 

the present study shows no significant difference in 

the number of isolated parasites across locations, 

indicating that cockroach contamination is not 

related to location type. 

The present study indicates that the internal 

contamination with parasites is more than external 

contamination (as shown in Table 3), and several 

previous studies, such as local studies confirm this 

(19, 21), and several other studies in different 

geographical areas, such as Indonesia (30, 31). The 

reason for this finding may be the nutritional habits 

of American cockroaches, which contribute to their 

high prevalence of internal parasitic contamination, 

as well as the loss of many eggs and other 

developmental stages of parasites from external 

sources during movement. (19, 30). 

CONCLUSIONS 

Most cockroaches in homes, schools, hospitals, and 

restaurants in Dhuluiya city/ Salah Al-Din/Iraq were 

medically important parasites. The number of 

parasites was not correlated with the type of area, 

and these areas may be sources of parasite-related 

disease, such as gastrointestinal infections or 

allergic reactions, affecting the health of individuals 

in those environments.  
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