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ABSTRACT
Simple yet powerful tool" perfectly describes hand hygiene that involves washing hands with soap and water or using hand sanitizer.
Despite its simplicity, it is incredibly effective in preventing the spread of infections and promoting public health. This action
significantly reduces pathogen transmission, making it essential in healthcare settings and daily life. This study evaluates the role of
hand hygiene in preventing zoonotic diseases among zoo workers, who are in close contact with animals. The objectives are to assess the
importance of hand hygiene in reducing disease transmission, evaluate current practices, and propose recommendations for
improvement. Effective hand hygiene requires a systematic approach, including education on its significance, training in correct
techniques, ensuring access to soap and sanitizers, promoting awareness through campaigns, and continuously refining strategies. For
zoo workers, reqular hand washing and using personal protective equipment are vital. This proactive approach can limit the impact of
outbreaks, aiding global health security. This study underscores the importance of strict hand hygiene protocols to protect zoo workers,

animals, and visitors, ensuring a safer environment for all.
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INTRODUCTION

Zoos are crucial for conservation, education, research, and
recreation. They help preserve endangered species, educate the
public about wildlife and conservation, facilitate scientific
studies, and provide enjoyable experiences for visitors. Zoos also
have significant economic and cultural impacts, promote animal
welfare, and adhere to ethical standards, making them valuable
institutions for both humans and animals. Hand hygiene in zoos
is essential to prevent the spread of zoonotic diseases, protecting
both visitors and animals. It ensures public health safety,
especially for vulnerable populations, supports educational
efforts, helps zoos comply with regulations, maintains operational
integrity, and supports conservation efforts by keeping animals
healthy.

Hand hygiene was studied in zoos in urban settings. The study
was done through blind field observation and a questionnaire after
seeking permission from the concerned authorities. Human and
animal health are inextricably intertwined. About 61% of known
pathogens affecting humans are zoonotic (Anderson, M. E. C., &
Weese, J. S. (2012). Widespread infections among humans can be
kept at bay by practicing simple, everyday infection control
measures, such as hand hygiene, covering a cough, and safe food
handling, which will reduce the transmission of pathogens
between themselves, their environment, other people, and

animals. Hand hygiene is critical to reducing disease risks,
especially among younger children and older people because of
low immunity in them. The findings suggest that active, rather
than passive interventions are more effective in increasing
compliance (Anderson, et al (2013). The most common pathogen
causing enteric disease is Escherichia coli 0157:H7. Since
livestock barns have limited hand-washing facilities, it is
preferable to have waterless hand-sanitizing gel that animal
handlers and visitors can safely use. Both are Simple yet powerful
tool" perfectly describes hand hygiene that involves washing
hands with soap and water or using hand sanitizer equally
effective in reducing the total bacteria and coliform counts on the
hands of the participants (Davis, et al, (2006). Hand hygiene
practices may be improved in the zoo by having hand hygiene
stations at various places in the zoo, particularly on an exit route,
hand hygiene reminder signs, and the availability of running
water in the tap. (Weese, et al, 2007). Most parents and animal
handlers focus on the prevention of physical trauma to animals
and children. Young minds should be made to realize the
significance of hand hygiene. However, it may be difficult for
young children to understand that animal contact is safe and
desirable only if proper hygiene is followed (Werden, et al.,
2008).
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REVIEW OF LITERATURE

In open farms and petting zoos, visitors come in direct contact
with animals, which is the main cause for the transmission of
microbial pathogens from animals to humans. As the Centers for
Disease Control and Prevention (CDC, 2001) suggested, visitors
should be informed about possible prevention strategies. Visitors
should avoid activities like eating, drinking, smoking, or activities
involving the hand and mouth interaction. Children below 5
years, the elderly, pregnant women, and immunocompromised
individuals should take extra care, as they are at a higher risk of
contracting infectious diseases. Hand washing facilities should be
available in both animal-contact and animal-free zones, with
signboards highlighting the need to wash hands. (Stirling J, et al.,
2008).

Contact with animals is fun but at the same time risky because it
is the main cause for the spread of infections. Frequently observed
behaviors among children and adults were: touching faces with
hands after animal contact, animals licking hands, eating food,
and drinking beverages within animal-contact areas, being
careless about hand hygiene. Visitors are seen performing hand
hygiene more often in the presence of zoo staff members. Staff
members should educate the visitors about the precautions to be
taken, signages should be put at regular intervals, videos on hand
hygiene should show continuously, taps with running water and
hand driers should be installed at all important areas. (Gonzalo
Erdozain, 2013)

Conrad, et al., 2017, validated that animal contact as the major
source of zoonotic enteric diseases. (Conrad, et al, 2017). The
general public does not understand the mode of transmission of
pathogens that may increase the risk of infection. These infections
may be controlled by adequate hygiene and hand washing. The
main objective of the article was to review the main causal
organisms responsible for human infections acquired in petting
zoos and open farm environments, like Shiga-toxin Escherichia
coli, non-typhoidal  Salmonella, = Campylobacter, and
Cryptosporidium. The most effective protective measures against
enteric illnesses include educating the public of the risks, and the
importance of hand hygiene, and access to hand washing
facilities.

Disease transmission from animals and their environment can be
prevented by hand washing prevented by hand washing and
educating the population about the risks associated with attending
animal venues. Physicians should educate patients about the risks
associated with attending animal contact and report cases of
diseases to health departments. The outbreaks of disease can be
controlled in public settings in the future by educating people of
the risks. (Angulo F J, et al., 2006).

Transmission of zoonotic diseases may be avoided by following
simple measures. The placing of hand-sanitizing gels at
convenient places like animal contact areas, exit ways, and at
locations where children can easily reach. Zoo staff should
encourage the visitors to use sanitizers generously. Eating and

drinking should be avoided in animal contact areas. Sign boards
encouraging people to use sanitizers should be placed where
young and old people can see easily. The implementation of the
above measures is significant in reducing zoonotic diseases (M
McMillian, et al., 2007).

Transmission of zoonotic infections either by direct or indirect
contact with animals or by contact with contaminated surfaces,
equipment or supplies. Zoonotic pathogens may be controlled by
the purchase of disease-free animals, quarantine of incoming new
animals, appropriate treatment of infected animals, or the removal
of diseased animals temporarily or permanently from the farms,
vaccination of animals and their handlers periodically, use of
specialized cages, use of protective clothing by workers, and
regular surveillance for the presence of diseases (Fox, et al.,
2002).

The results of the study conducted by Ibarra, et al., 2021
highlighted that the vast majority of fair visitors were not utilizing
the simple and effective methods of hand washing to reduce the
spread zoonotic disease transmission. Therefore, efforts should be
made to educate people biosecurity measures, strategically place
signage boards and show videos promoting handwashing
practices. These measures will be effective in controlling zoonotic
diseases. (Ibarra, et al., 2021).

Sarah L Edmonds, et al., 2010, made everyone aware of a novel
approach to hand hygiene in the absence of soap and water. The
SaniTwice method involves the application of excess alcohol-
based hand sanitizer (ABHS), hand washing for 15 seconds, and
thorough cleaning with paper towels while hands are still wet,
followed by a standard application of ABHS. This study
investigated the effectiveness of the SaniTwice methodology as
an alternative to hand-washing for cleaning and removal of
microorganisms. Implementation of this powerful tool in food
handling settings is very effective. (Sarah L Edmonds, et al.,
2010).

The goals of the study by George E Fischler et al., 2007 were to
evaluate the effectiveness of two hand wash regimens in reducing
transient bacteria on the skin. Experiments were conducted to
compare the efficacy of plain soap with antimicrobial soap to
remove bacteria from hands. Antimicrobial soap was found to be
more effective in removing bacteria from hands (Fischler, et al,
2007).

LeJeune, J T et al., 2004, suggested certain measures to reduce
the transmission of zoonotic enteric diseases to humans at animal
exhibits. Optimal animal density, adequate ventilation of animal
farms, feed, and water handling, type of bedding, and manure
handling are key areas that can be planned well to reduce
outbreaks of enteric diseases. High levels of hand hygiene and
signage with the correct messages at the right places will go a long
way in containing infectious diseases (LeJeune, et al, 2004).
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OBJECTIVES
1. Evaluate the importance of hand hygiene in preventing
zoonotic disease transmission.
2. Assess the Compliance and Effectiveness of Current
Hand Hygiene Practices.
3. Propose Recommendations to Enhance Hand Hygiene
Protocols.

METHODOLOGY

To understand hand hygiene practices in a zoo located in an urban
area, a combination of blind field observation and a structured
questionnaire was employed. This mixed-methods approach
provided a comprehensive understanding of both the actual
practices and the underlying knowledge, attitudes, and beliefs of
the zoo staff regarding hand hygiene.

RECOMMENDED HAND HYGIENE PROTOCOLS
FOR ZOO SETTINGS

Hand hygiene in a zoo is highly recommended to prevent the
transmission of diseases between humans and animals. A
comprehensive protocol that has to be typically followed in an
urban zoo is as follows:

Handwashing stations should be strategically placed at the
entrance, and exit, near the animal enclosures, and eating joints.
These stations should be well-equipped with running water, liquid
soap, and paper towels. When running water is unavailable, soap
should be replaced with alcohol-based hand sanitizers. Animal
workers and visitors should be encouraged to use the hand-
washing facilities generously. The high-touch areas like railings,
door handles, and interactive displays should be cleaned and
disinfected periodically. The restrooms should be cleaned well
and stocked with soap and paper towels. The workers should be
provided with face masks, gumboots, and gloves while handling
animals and cleaning the zoo premises.

RESULTS AND DISCUSSION

FINDINGS

The ground realities in the zoo are different. There are certain
deviations from the protocol. Wash stations are present in some
places in the zoo that have running water, but soap and disposable
hand towels are not provided. Alcohol-based sanitizers are rarely
seen on the zoo premises. The restrooms in the zoo that are used
by visitors are cleaned twice a day with water and disinfectant.
Running water and liquid soap is available in the wash stations.
When there are more visitors to the zoo, it is difficult to maintain
the cleanliness in the washrooms.

The workers are either illiterate or less qualified. Therefore, they
do not understand the importance of using personal protective
equipment (PPE) during their working hours. Their carelessness
leads to contact with zoonotic diseases. Il health among the
workers leads to economic losses. Workers do use gumboots and
gloves while handling the animals in the zoo and during the
cleaning of zoo premises. Masks are rarely used by the workers.
Hand washing with soap and water is done only before meals. The
use of antimicrobial soap among workers is rarely seen. Extra
hand hygiene practices are usually followed when diseased
animals are handled by the workers. When there are cuts or
abrasions in the hands of the workers, they are immediately
treated in the clinic by qualified doctors and provided with
medicines free of cost. They are vaccinated periodically for major
zoonotic diseases. The deworming process is done both for
animals as well as workers. The workers are not well informed
about the risks involved due to close contact with the animals.
Hand-to-mouth contact is seen among workers in animal contact
areas. They are seen smoking, drinking water, and eating without
washing their hands.

Table 1 Table Summarizing the data on hand hygiene practices and preferences among animal workers in an urban zoo:

Category Percentage / Finding
Staff following hand hygiene protocol after animal contact 60%
Staff careless about hygiene levels 40%
Potential improvement in hygiene compliance with regular training and Up to 80%
strategic signage
Staff preference for constant reminders on hand hygiene High

Preferred solution for remote areas without water access

Alcohol-based hand sanitizers

A study on hand hygiene among animal workers conducted at an
urban zoo found that 60% of the staff followed the protocol on
hand hygiene after animal contact, while 40% of the staff were
found to be careless about their hygiene levels. Regular training
of staff at regular intervals and strategic positioning of signage
may be effective and improve hygiene compliance by up to 80%.
The staff preferred constant reminders on hand hygiene

periodically, and alcohol-based hand sanitizers in remote areas of
the zoo where there is no access to water.

The results indicate that clear signage, regular training, and gentle
reminders will improve hand hygiene compliance in zoo settings.
This suggests that visual clues may not be sufficient, but must be
tagged with regular training. The preference for hand sanitizers in
remote places of the zoo highlights the vigilant mind of the
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workers. Despite the interventions, a notable number of workers
still do not comply with hygiene standards. This calls for the need
to enhance education and accessibility. Continuous monitoring,
targeted interventions, and possibly more stringent enforcement
of hygiene practices could further improve compliance rates.

CONCLUSION

Hand hygiene is a crucial practice to prevent the transmission of
zoonotic diseases. Since the zoo workers work in close
association with animals for long hours, they should compulsorily
adhere to hand hygiene protocols to protect themselves as well as
the animals under their care. Regular hand washing either with
soap and water or hand sanitizers, and wearing personal
protective equipment are vital practices. Strategic placement of
hand hygiene signages, video displays of correct practices,
regular training sessions by professionals, provision of running
water with liquid soap at the entrance, and exit, animal contact
areas, maintaining high levels of hygiene in the washrooms,
gentle reminders for maintaining rigorous hand hygiene standards
can significantly reduce the risk of disease outbreaks and ensure
a safer environment for both zoo staff and visitors.
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