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Abstract.  The abundance of cockroaches in hospital environments, particularly in sewage systems, makes 

them potential human health risk factors through the transmission of various pathogens. This study evaluates 

the parasitic contamination carried by American cockroaches collected from the sewage systems in hospitals in 

Dhuluiya, Salah Al-Din Province, Iraq. A total of 37 American cockroaches were collected from sewage 

systems, and both internal and external parasites were isolated between October 2024 and March 2025. The 

parasites were identified microscopically using Lugol's iodine dye. The results revealed the presence of 14 

different parasite species, with Nyctothyrous ovalis being the most prevalent gut flora. Other dangerous types, 

such as Strongyloides stercoralis and Enterobius vermicularis, were also identified. Additional pathogenic 

parasites included Ancylostoma duodenale, Trichomonas hominis, Entamoeba histolytica, Dipylidium spp., and 

Fasciola hepatica. This study suggests that the sewage systems in local hospitals in Salah Al-Din Province, 

Iraq, act as a source of medically important parasites.  
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INTRODUCTION 

  Many types of cockroaches have adapted to various environmental niches, enabling them to 

survive under diverse conditions Although from 4600 species identified, ninety nine percent belong to non-

human [1-3], such as in in the tropics and subtropics of the world [4].  Although 4600 species have been 

identified, ninety-nine percent of them are non-human  [5]. However, some species, such as the German 

cockroach (Blatella germanica) and the American cockroach (Periplaneta americana), are closely 

associated with humans and are characterized by their widespread global presence  [6,7]. Depending on the 

World Health Organization (WHO), American cockroach became a major public health risk doe to their 

capability to carry mechanically many types of human pathogens like bacteria, fungi, viruses, and parasites 

on their body surfaces [9,10].  Parasites, among the most diverse and prevalent human pathogens, are 

particularly common in developing countries and can cause a variety of diseases in both animals and 

humans [11], and the health risk increased due to their ability to transmission by vectors though many ways 

like during food consumption [12] also on the external surfaces of arthropods [13]. Many previous studies 

have highlighted the significant risk posed by cockroaches in transmitting human pathogens, as one study 

in Nigeria states the importance of the role of the American cockroach from the home environment in the 

transfer of pathological medical parasites on the outer and inner surface, and showed that 79 out of 150 

American cockroaches were contaminated with medical parasites, including Entamoeba histolytica and 

various types of nematodes [14], confirmed by other previous works using different environments like 

university environment [15] and in shops [16] as well as in hospital settings (17), and this indicates that 

these environments can pose a medical hazard by sheltering cockroaches contaminated with medical 

parasites, but the assessment of the parasitic contamination in local environments in Iraq is still unclear and 

require further local studies.  

Recently in capital, Baghdad, Iraq, a study of [19] shows great role of these insects in transmitting 

dangerous pathogens, as the American cockroaches in hospital environment, other local studies show the 

role of this insect in transmission bacterial pathogens [18] and these findings assume the importance to 

carry epidemiological studies in other local area, especially in hospitals environment. As many local studies 
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prove that American cockroaches carry many types of pathogenic parasites, like Ancylostoma duodenale, 

Nyctotherus ovalis, Ancylostoma duodenale [20], and other types including Enterobius vermicularis and 

Giardia species [21]. Although there have been many studies on them worldwide, the researchers believed 

that more thorough research should be done locally because there aren't many studies on American 

cockroaches, and as far as we know, no prior studies have been done on their potential role as human 

intestinal parasite vectors in hospitals environment in Salah al-Din Governorate. In order to ascertain the 

proportion of American cockroaches infected with medical parasites, the current study set out to isolate 

American cockroaches from hospitals environment within the Salah al-Din Governorate. 

This research is important for public health, especially in hospital settings, where American 

cockroaches can pose a serious health risk by carrying harmful parasites. By studying the cockroaches 

found in hospitals in Salah Al-Din Province, Iraq, the research sheds light on how these insects can spread 

diseases like Strongyloides stercoralis, Enterobius vermicularis, and Fasciola hepatica. These findings are 

crucial for improving hygiene and infection control in hospitals, as they show how cockroaches, 

particularly in sewage systems, can be a hidden source of infections. This research helps raise awareness 

and provides valuable information for better sanitation practices, ultimately protecting the health of hospital 

patients, staff, and the wider community. 

EXPERIMENTAL PART 

A total of thirty-seven American cockroach specimens were collected from sewage systems of 

local hospitals in the Dhuluiya area. The collection period spanned from the beginning of October 2024 to 

the end of March 2025. All specimens were identified and verified by the Iraqi Natural History Center 

Research and Museum on December 17, 2024. The collected cockroaches were euthanized after being 

placed in sterilized containers and subjected to refrigeration at -4°C, following the method outlined by [22]. 

To facilitate the displacement of external parasite stages, 10 mL of sterile normal saline was added to each 

sample, which was then vigorously shaken. The samples were subsequently centrifuged at 3000 rpm for 5 

minutes, and the resulting pellets were examined under a microscope. Lugol's iodine dye was applied to the 

pellet samples to assist in the identification of external parasites, as per the procedure described by [23]. 

The protocol established by [20] was used to isolate internal parasites from the American 

cockroaches. Each specimen was anatomized, and the digestive tract (Figure 2) was carefully isolated and 

washed with distilled water. Following this, 10 mL of normal saline was added, and the sample was 

centrifuged at 2000 rpm for 5 minutes. The resultant pellet was then microscopically examined for the 

presence of internal parasites. To aid in the identification process, the pellets were stained with Lugol's 

iodine dye, as indicated by [6]. The identification of both external and internal parasites isolated from the 

American cockroaches was carried out using the most recent identification keys provided by [24]. Various 

diagnostic characteristics, such as size, shape, and the number of cysts, were used in conjunction with these 

keys to accurately identify the parasites present in the samples. 

 

FIGURE 1. Sterilized Plastic Containers Containing Cockroach Samples Collected for Laboratory Examination. 
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FIGURE 2. The Digestive Tract of the American Cockroach. 

RESULTS AND DISCUSSION 

    Results of present study as shown in table (1) show that November is preferable duration of 

prevalence of American cockroaches in hospitals, as the table show that 67.57% (25 samples) of total 

collected cockroaches were in November month, while in October and December, the study was unable to 

collect American cockroaches. During first period of year, present study collects 12 samples of American 

cockroaches distributed equally (6 sample) to January and February, while no sample collected during 

March. This study reveals presence of 14 different parasites species with different diagnostic stages, and 

table (2) shows that the most prevalent parasites in local hospitals were Nectothyrous ovalis (7 samples) 

followed by both Strongyloides stercoralis and Enterobius vermicularis (4 samples for each one), 3 samples 

were positive for Ancylostoma duodenalis and Trichomonas hominis, other parasites species like 

Entamoeba histolytica (cyst) and Dipylidium (eggs) and Fasciola hepatica (eggs) were appeared in twice, 

while Entamoeba coli (cyst), Giardia lamblia (trophozoite), Hymenolepis nana, Toxocara canis, 

Diphyllobothrium latum, and Ascaris lumbricoides were appeared once. 

TABLE 1. Distribution of Collected Cockroaches and Percentage of Parasite Infections by Month  

Month 
Number of Collected 

Cockroaches 

Percentage (%) 

Part/Whole   × 100 % 

Number of Affected 

Cockroaches 

Percentage(%) 

Part/Whole   × 100 % 

October 2024 - - - - 

November 

2024 
25 67.5% 11 44% 

December 

2024 
- - - - 

January 2025 6 16.2% 3 50% 

February 2025 6 16.2% 6 100% 

March 2025 - - - - 

Total 37 100% 21 - 
 

TABLE 2. Parasite Species Isolated from American Cockroaches Collected from Hospital Environments 

No. Parasites (Stage) Number 

1 Entamoeba coli (cyst) 1 

2 Entamoeba histolytica (cyst) 2 

3 Giardia lamblia (trophozoite) 1 

4 Strongyloides stercoralis 4 

5 Ancylostoma duodenalis 3 



4 

No. Parasites (Stage) Number 

6 Trichomonas hominis 3 

7 Dipylidium (eggs) 2 

8 Nyctothyrous ovalis 7 

9 Hymenolepis nana 1 

10 Enterobius vermicularis 4 

11 Fasciola hepatica (eggs) 2 

12 Toxocara canis 1 

13 Diphyllobothrium latum 1 

14 Ascaris lumbricoides 1 

Total  33 

 

Nosocomial infections, also known as hospital-acquired infections, are a significant health concern, 

particularly in hospital settings where individuals may contract these infections from the hospital 

environment itself. A recent study indicated that these infections in hospitals in Iraq pose a critical health 

risk [21]. Controlling the sources of these infections is crucial for effectively managing and mitigating the 

associated health risks. Therefore, the present study aims to assess the parasitic contamination carried by 

American cockroaches in hospital environments, as these cockroaches may serve as a potential source of 

parasitic infections acquired within hospitals.The findings of the present study reveal that Nyctotherus 

ovalis is the most prevalent parasite species carried by American cockroaches. This particular parasite is 

known to be a common part of the gut flora of cockroaches [19]. This result aligns with the findings of 

previous studies [17,18]. However, other research suggests that Nyctotherus ovalis may be considered a 

pseudo-parasite for both humans and animals [18], with its exact impact on human health not fully 

understood. Nevertheless, the present study posits that this parasite may represent a potential health risk to 

humans, warranting further investigation.In addition to Nyctotherus ovalis, the study identified two well-

established human pathogenic parasites: Strongyloides stercoralis and Enterobius vermicularis. This 

observation is consistent with a recent study by [16], which successfully isolated both parasites and 

highlighted the potential public health implications of their presence. Other studies have also reached 

similar conclusions [14,15]. Enterobius vermicularis is one of the most significant human pathogens, 

particularly in cooler and temperate climates, as observed in developed countries [12,13]. This parasite can 

lead to various diseases and is transmitted through close contact between infected and non-infected 

individuals or via inhalation of its eggs [11]. It is associated with several health issues, including urinary 

tract infections, pelvic abscesses, and salpingitis [9,10]. Additionally, recent reports suggest that Enterobius 

vermicularis may also contribute to appendicitis [8].Strongyloides stercoralis is another critical human 

pathogen responsible for strongyloidiasis [7]. The presence of these parasites in hospital environments, 

carried by cockroaches, raises serious health concerns. It is believed that the transmission of these parasites 

could occur through sewage systems, particularly from municipal sewage workers in the hospital. This 

hypothesis is supported by the fact that all samples in this study were collected from hospital sewage. 

Previous studies have corroborated this idea [1], showing that sewage workers may acquire infections from 

exposure to contaminated sewage.Additionally, Ancylostoma duodenale, a parasite known to cause upper 

gastrointestinal bleeding, was also reported in recent studies [6]. Entamoeba histolytica, responsible for 

amebiasis, is another dangerous parasite that contributes to high global mortality rates [3]. Dipylidium 

caninum, the causative agent of dipylidiosis, is a tapeworm transmitted by fleas and, less commonly, lice 

[2]. 

The presence of these harmful parasites, carried by American cockroaches in hospital sewage 

systems, highlights the critical role these insects may play in transmitting parasitic infections. This 

underscores the importance of maintaining strict hygiene and controlling potential sources of infection 

within hospital environments to reduce the risk of nosocomial infections. 
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FIGURE 1.  Microscopic examination of parasites isolated from American cockroaches: Strongyloides stercoralis (a), 

Nectothyrous ovalis (b), Balantidium coli (c), Hymenolepis eggs (d), Ancylostoma duodenale (e), Entamoeba coli 

(cyst) (F). 

   Figure 1 displays several species, each with distinctive characteristics. Strongyloides stercoralis 

(a), a parasitic nematode, is shown in its larval form. Nectothyrous ovalis (b), a ciliate organism, appears 

with its characteristic oval shape. Balantidium coli (c), another ciliate protozoan, is depicted with its typical 

appearance. The eggs of Hymenolepis (d), a tapeworm, are identified by their rounded shape and internal 

structures. The Ancylostoma duodenale (e) hookworm eggs are presented, showcasing their typical 

morphology. A closer examination of Strongyloides stercoralis (f) reveals more details of its larval stage. 

Lastly, Entamoeba coli (g) is shown in its cyst form, highlighting the defining structural features of this 

protozoan parasite. These images serve as important visual representations, aiding in the identification and 

understanding of these parasites' biology and pathogenic mechanisms. 

Nyctotherus ovalis is a predominant intestinal parasite of the American cockroach and is generally 

considered part of its normal flora. However, some researchers suggest that this parasite may play a role in 

(a) 

(f) 
(e) 

(d) (c) 

(b) 
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disease transmission if present in unsanitary environments, such as hospitals or polluted areas, especially 

when the host is in poor health. Although it is generally considered a harmless parasite, there is evidence 

that it may be associated with some pathological symptoms when transmitted to humans under certain 

conditions, such as immunocompromised individuals or coinfection with other parasites [17][19][21]. 

Thus, further studies are needed to evaluate its potential health impact in hospital environments, where 

cockroaches are present in contaminated sewage systems. 

CONCLUSIONS 

  A study conducted in the hospital sewage systems of Dhuluiya, Salah Al-Din Province, Iraq, has 

raised significant concerns about the public health risks posed by American cockroaches. These 

cockroaches were found to carry 14 different types of parasites, including some that can be harmful to 

humans, such as Strongyloides stercoralis, Enterobius vermicularis, and Fasciola hepatica. The most 

common parasite found was Nyctothyrous ovalis, a ciliate commonly found in cockroach gut flora. While 

its exact role in causing harm to humans isn’t fully understood, it suggests the need for further research. 

These findings stress the importance of maintaining strict hygiene standards and infection control measures 

in hospitals, particularly in sewage systems, to minimize the risk of infections. It also highlights the need 

for continued research into how cockroaches may act as carriers of diseases, helping us understand their 

role as potential vectors for human pathogens, especially in healthcare settings. 
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