



ASSESSMENT OF RISK FACTORS FOR PARASITIC ZOONOTIC DISEASES AMONG PET OWNERS IN CHENNAI, TAMILNADU
Abstract:



Companion animals play a pivotal role in the transmission of parasites to humans, acting as definitive or reservoir hosts for helminths and protozoa species. However, this cohabitation
 allows for the transmission of zoonotic parasites to humans. The objective of this study was to conduct parasite surveys through structured questionnaire in humans to identify, evaluate and establish the risk factors which are favouring the transmission of zoonotic parasites to humans. Irregular deworming (p=0.011), lack of awareness on parasitic zoonotic diseases, allowing the pets to defecate in public places (p=0.005), habit of feeding pets with undercooked meat, allowing the pets to prey on rodents (p=0.029) and method of disposal of faecal material (p=0.025) were the major risk factors identified of among various factors studied and they are highly responsible for the various clinical manifestations due to zoonotic parasitic diseases in humans like Allergy, Eosinophilia, Cutaneous tracts with pruritus. Knowledge on zoonosis and pet management practices were poor, including irregular deworming. Dogs may play an active role in the transmission of zoonotic diseases in the area, given the cohabitation of infected dogs with humans; irregular deworming pattern of dogs; and rampant excretion of helminth-infested dog excreta into the environment.
Introduction:


Pets that live closely with humans and this cohabitation increases the risk of transmitting zoonotic parasites to humans (Reynolds et al., 2016). Among all health hazards, parasitic diseases are more common in pet animals with the potential of being transmitted to humans. Many pet owners are unaware about the zoonotic parasites that are harboured by their pets and their route of transmission. Till date many reports throughout the world have suggested that enteric parasites harboured by pet dogs and cats poses a potential health risk problems to humans (Schantz, 1994). In developing countries like India, the companion animal zoonotic diseases are on increasing trend which attributed due to various reasons like irregular deworming, increased population of community owned animals as pets, increase in the population density of humans and sharing of living space between companion animals and humans in both urban and rural settings. 


Infections could be transmitted to humans through contact with animal hair [ElTras, 2011; Oge, 2013], food and water contaminated with dog excreta or secretions, and/or consumption of dog meat [Cui and Wang, 2001]. According to the literature, dogs can host well-known zoonotic parasites, including Toxocara canis, Diphyllobothrium latum, Ancylostoma spp., Uncinaria stenocephala [Joffe et al., 2011], and Echinococcus granulosus [Abdi et al., 2013]. The presence of these parasites in dogs causes different clinical symptoms depending on the parasite species and density [Zwedu et al., 2010].

In India, companion animal parasitic zoonoses are more common among infants and young children, pregnant women and their foetus, undernourished patients, as well as immuno-compromised individuals (Angulo et al., 1994; Bugg et al., 1999; Kollataj et al., 2012). Current epidemiological data is therefore needed for establishing effective control measures in animal and public health.

A more comprehensive and accurate approach to study the transmission of companion animal parasitic zoonoses necessitates simultaneous parasite surveys through structured questionnaire conducted in humans and animals from the same environment will help to  correlate data on epidemiology  and to identify the risk factors, thereby effective control strategies can be adopted (Kollataj et al., 2012).
Materials and method :

Study Area and Study Design

With the informed consent of dogowners, a structured questionnaire was also used to assess the dog management practices and owners awareness of zoonotic canine parasites. A survey questionnaire was developed to identify the risk factors in humans and also to evaluate and establish the risk factors favouring transmission of the zoonotic diseases to man to interview the pet owners attending Madras veterinary college teaching hospital, Chennai.
Assessment of Pet Management Practices and Awareness of Zoonotic Diseases:


Questionnaires were administered to 300 pet owners who consented to be interviewed. The questionnaires were divided into distinct sections to capture information on reasons for keeping pets(s), number of dogs kept, knowledge of zoonosis, and pet management practices including deworming frequency, housing and feeding mode, and veterinary care. Demographic factors like (Age and number of pets, breed, gender), Management practices like deworming history, place of defecation by pets, defecation by pets in public places, disposal of faecal material, use of litter boxes for cats, Hygienic practices like using of disinfectants to clean, number of children in home, children’s habit of playing in soil, deworming of children, whether children are cleaning the litter boxes, use of gloves, after cleaning washing hands properly or not, feeding practices like habit of feeding the pets with under cooked/raw meat allowing pets to prey upon vertebrates including rodents and birds, habit of eating unwashed raw vegetables, awareness about zoonotic parasites which can transmit from pet animals to man and awareness that playing in mud/soil can lead to parasitic diseases in children, know that cats transmit toxoplasmosis.The effects were obtained among pet owners by history of person has been treated for an ocular problem, severe diarrhoea, any history of eosinophilia, allergic condition, cutaneous tracts with pruritus, history of abortion in their family members.
Statistical analysis


The association between various factors and effects was assessed using X2 test on 2×2 Table and IBM SPSS Statistics version 22 software (IBM Corporation, Armonk, NY). Results were considered significant when p < 0.05 at 5 per cent level and p<0.01 at 1 per cent level.
Results 



A total of 300 questionnaires were taken from the pet owners attending Madras veterinary college teaching hospital, Chennai. The main aim was to identify the risk factors in humans and also to evaluate and establish the risk factors favouring transmission of the zoonotic diseases to man. Various risk factors identified from our survey are illustrated in (Table 1) (Fig1a-1d). 

Table 1 Risk factors identified through questionnaire
	S.NO
	RISK FACTORS
	Owner Responses (%)

	
	
	Yes
	No

	1
	Regular deworming of pets
	45.3
	54.7

	2
	Aware of zoonotic Parasitic diseases
	7.7
	92.3

	3
	Pets defecation in public places
	60.7
	39.3

	4
	Use of litter boxes for cats
	1.3
	98.7

	5
	Use of disinfectants to clean
	47
	53

	6
	Children in your home
	24.7
	75.3

	7
	Regular deworming of children
	28.4
	71.6

	8
	Children having habit of playing in soil
	86.5
	13.5

	9
	Aware of playing in soil lead to parasitic diseases in children
	13
	87

	10
	Children ever clean the litter boxes
	28.4
	71.6

	a)
	Children wearing gloves when cleaning litter boxes
	2.7
	25.7

	b)
	Children wash their hands after cleaning litter boxes
	23
	5.4

	11
	Has been treated for ocular problem
	-
	100

	12
	Come across any allergic condition
	15
	85

	13
	History of eosinophilia
	9
	91

	14
	History of cutaneous tracts with pruritus
	11.7
	88.3

	15
	Has been treated for severe diarrhoea
	-
	100

	16
	Habit of feeding pets with undercooked/ raw meat
	6.3
	93.7

	17
	Habit of eating unwashed raw vegetables
	5.3
	94.7

	18
	Aware that Toxoplasma sp. cause abortions in pregnant women
	-
	100

	19
	Allowing pets prey on rodents and birds
	14
	86

	20
	Pets having habit of sharing beds and chairs for sleeping
	81.3
	18.7

	21
	Ever noticed parasite on the body of the animal or in its faeces
	36.3
	63.7

	22
	Faecal samples of pets examined in a clinical diagnostic laboratory
	5.3
	98.7

	23
	History of diagnostic procedure has been carried out for owner
	1.3
	98.7

	24
	Allow pets to defecate
	Inside home- 52.3
	Outside home- 30
	Anywhere- 4.7

	25
	Disposal of faecal material
	Disposal in dustbin- 60.3
	Thrown as such- 39.7

	Bold indicates identified risk factors


Fig 1

Risk factors identified through questionnaire
Fig 1a Owner’s response regarding deworming of pets
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Fig 1b Owner’s response regarding disposal of faecal material of pets 
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Fig 1c Owner’s response regarding pets preying on rodents
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Fig 1d Owner response regardingpets defecating in public places
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Correlation of identified risk factors in dogs and effect on human beings

To elucidate the potential of identified risk factors as a cause for disease manifestations in humans, the survey was conducted from humans who have pet dogs and provided dog faecal samples for parasitic egg identification. Results of the correlation study along with analysis are detailed in the (Table 2). Risk
 factors and effects in humans were statistically significant at 5 per cent and 1 per cent level.
TABLE 2
Correlation of identified risk factors in dogs and effect on human beings

	Factors
	Effect in humans
	Chi square value
	P value

	Irregular Deworming of pets
	Allergy
	5.19*
	0.023

	
	Cutaneous tracts with pruritus
	4.42*
	0.036

	Allowing pets prey on rodents and birds
	Allergy
	9.89**
	0.002

	Ancylostoma spp.
	Allergy
	7.71**
	0.006

	
	Cutaneous tracts with pruritus
	5.41*
	0.020

	Taenia spp.
	Eosinophilia
	22.96**
	0.000


Correlation of identified risk factors in favouring disease transmission among pet owners

To prove the role of identified risk factors in favouring parasitic disease transmission to humans was carried out among pet owners. Results of this study showed  statistically significant at 5 per cent and 1 per cent level (Table 3).

TABLE 3
Correlation of identified risk factors in favouring disease transmission among pet owners
	Factor in dogs
	Effect in humans
	Chi square value
	P-value

	Irregular Deworming of pets
	Eosinophilia
	6.39*
	0.011

	
	Allergy
	5.77*
	0.016

	Pets defecate in Public places
	Cutaneous tracts with pruritus
	  8.17**
	0.005

	Disposal of faecal material of pets
	Cutaneous tracts with pruritus
	5.05*
	0.025

	Allowing pets to prey on rodents and birds
	Allergy
	4.79*
	0.029


Discussion:



  In this study various risk factors identified from our survey are tabulated. Questionnaire survey showed that irregular deworming, lack of awareness on parasitic zoonotic diseases, allowing the pets to defecate in public places, habit of feeding pets with undercooked meat, allowing the pets to prey on rodents and method of disposal of faecal material were the major risk factors identified of among various factors studied.


Habluetzel et al. (2003) conducted a study by questionnaire to identify risk factors from peri-domestic environment maintained dogs from Italy. Results of their study showed that peri-domestic environment, i.e. gardens and dog pens, were the two important defecation sites in both rural and urban areas. Since over 40% of the dogs which defecate in dog pens are infected and 24 per cent of urban and 47 per cent of rural dogs who leave their droppings in the house surroundings harbour the parasite, it is clear that these environments may constitute sites of zoonotic risk.


Another study by Stull et al. (2013) collected questionnaire from 401 pet-owners to identify risk factors which has the potential of causing zoonotic disease in humans. In their study various risk factors like age (i.e.< 5 yrs, ≥ 65 yrs, immune-compromised) and Children < 16 yrs of age having close pet contact by allowing the pets to sleep in their beds and allowing the animal to lick their face, Household husbandry practices like feeding of pets with high-risk foods (i.e. raw eggs, raw meat, or raw animal product treats) and personal hygienic measures at household level like allowing of pets to roam through kitchen  and washing the animals in kitchen sink were identified and they also showed that these identified factors may facilitate the transmission of zoonotic diseases between humans and animals.


Paul et al. (2009) interviewed 159 house-holds owners about interaction with their pets. Questionnaire results show that half of the owners allow the pet to lick their own faeces. Sixty per cent of the pets visit the bedroom; (45 %) of the dogs and (62 %) of the cats are allowed on the bed, and (18 %) and (30 %) of the dogs and cats, respectively, are allowed to sleep with the owner in bed. Of the cats, (45 %) are allowed to jump onto the kitchen sink. Most cats are allowed to go outside, but (32 %) stay indoors and accordingly use the litter boxfor defecation. From the outdoor cats, (76 %) (32/41) also use the litter box. Fifty-five per cent of owners clean the litter box more often than twice a week, while (39%) of the dog owners never clean up their dogsfaeces. Forty-five per cent of the dogs and (40%) of the cats are dewormed more than twice a year. Fifteen per cent of the dog owners and (8 %) of the cat owners always wash their hands after contact with the animals.


The results of the present study are in agreement with the observation of various researchers who have also documented similar type of risk factors in their study. 

Correlation of identified risk factors in dogs and effects on human beings

Results of correlation studies pertaining to identified risk factors in dogs and effects of human beings showed irregular deworming and presence of parasitic eggs were the major risk factors identified in Dogs. In pet owners various symptoms like allergy, cutaneous tract pruritus and eosinophilia exhibited by them which was also laboratory confirmed proved that co-habitation of humans with pets was the major risk resulting in such conditions. In this context regular deworming of pets and awareness about zoonotic potential of companion animal parasitic infections might reduce the risk of parasitic infections which will further reduce the incidence of these symptoms in humans.


In a similar study Reynolds et al. (2016) interviewed 100 dog owners regarding knowledge on zoonosis and pet management practices and found knowledge on zoonosis and pet management practices were poor, including irregular deworming and feeding of animals off the bare ground were the major risks factors identified with the potential of causing disease in humans.


Stull et al. (2007) conducted a study by mailing questionnaires to veterinarians in Western Canada to determine dog and cat deworming protocols and the association between perceived zoonotic risk and perceived prevalence of endo-parasites and deworming protocols. Their study concluded that appropriate deworming strategy will help in the reduction of parasitic infections in dogs and cats and their spread in humans can be prevented.

Correlation of identified risk factors in favouring disease transmission among pet owners

Results of correlation studies to prove the role of identified risk factors in favouring disease transmission among pet owners and general awareness about parasitic zoonosis showed that irregular deworming, allowing the pets to defecate in public places, allowing the pets to prey on rodents and method of disposal of faecal material were the common risk factors in our study. From the above mentioned risk factors a good correlation was made for disease transmission potential risk factors by causing various symptoms like allergy, cutaneous tract pruritus and eosinophilia. From our study we can conclude that devising strict control measures on the identified risk factors will efficiently combat the occurrence of the above mentioned disease manifestations in humans.   


Kollataj et al. (2012) have used original Parasitic Zoonoses Transmission Risk Score (PZTRS) method with a questionnaire concerning details of residence, education and professional status of the dog owners, aspects of dog-breeding, such as hygiene (frequency of bathing), veterinary care, possession of a veterinary health certificate, frequency of de-worming procedures, aspects of animal-human coexistence, as well as freedom of movement of the dogs around the house and the surrounding area was recorded. Results of their study concluded that negligence of dog owners duties like improper hygiene and irregular deworming, human-dog coexistence; increase the potential risk of zoonotic parasite diseases spreading among humans which can be prevented by designing effective control strategies targeting the risk factors which is in total agreement with results of our study.
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