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Background 
Research indicates that humans and pets often share similar pathogens due to constant interactions, increasing zoonoses transmission risks. With the growing number of pets in Ghana, it is essential to assess pet owners' awareness and basic knowledge of zoonoses, which has implications for SDG 3.
Methods 
This cross-sectional study was conducted in the Greater Accra region. Semi-structured questionnaires were administered to pet owners in households and those visiting veterinary clinics, using purposive sampling. Awareness of pet-associated zoonoses was evaluated by determining whether individuals had heard of these diseases while basic knowledge was assessed through their responses to questions on zoonoses transmission and prevention.
Results 
Over 69.1% of pet owners were aware of zoonoses, with 39.2% correctly identifying them as diseases transmitted from animals to humans. Most (37.3%) identified rabies as a zoonotic disease, while 24.3% could not name any. The study found significant associations between awareness and factors like educational level and age. Basic knowledge of zoonoses also correlated with gender, age, educational level, and residence. Identified risk factors included not adhering to scheduled deworming or vaccinations of pets, allowing pets to forage, and poor hand hygiene. 
Conclusion 
The study found that while many pet owners were aware of zoonoses, particularly rabies, many lacked basic knowledge about them. The study found that basic knowledge of pet-associated zoonoses is influenced by gender, age, education level, and place of residence. The significance of public health education in addressing zoonoses risks, their transmission, and prevention in the Greater Accra region is crucial for promoting sustainable health.

1.0	Introduction
Zoonoses, a significant public health problem, challenges universal veterinary and health systems (Miller et al., 2017). Transmission of zoonoses could occur through direct contact with urine, blood, and saliva, as well as indirectly through oral routes, fomites, aerosols, or vectors (Centers for Disease Control and Prevention[CDC], 2017; Esposito et al., 2023). Key risk factors for zoonoses include intercontinental travel and trade; high population growth; a high number of immunocompromised individuals, handling and consumption of raw or undercooked animal products; poverty, and close interactions between humans and both wildlife and domestic animals (Esposito et al., 2023; Gebreyes et al., 2014; Margarida Alho et al., 2018; Whitfield & Smith, 2012). Although all groups are generally considered at risk of contracting zoonotic diseases, the risk is higher among children, the elderly, pregnant women, and immunocompromised persons (Ebani, 2017; Ghasemzadeh & Namazi, 2015). For instance, children are at a higher risk of getting infected than adults because of their lack of hygiene practices, contact with animals, and developing immune systems, just to mention a few (Cherniack & Cherniack, 2015; Taetzsch et al., 2018). 
Zoonotic disease awareness influences the life cycle maintenance and transmission of zoonotic pathogens to their hosts (Ajat, 2016). People at risk often lack basic knowledge about these diseases and their risk factors. For example, pet owners are typically unaware of common zoonotic diseases their animals may carry. Studies have shown varying levels of awareness and knowledge across different regions and populations. In rural Cambodia, Klous et al.(2016) found that about 65% of participants recognised avian influenza as a zoonotic disease, likely reflecting the increased presence of influenza in the area. Similarly, in Punjab, India, Hundal et al. (2016) reported that 84.6% of livestock farmers were aware of rabies and 92.4% of bird flu (92.4%), with over 50% knowing zoonoses could be transmitted through contact with infected animals.
In contrast, zoonoses awareness in Sub-Saharan Africa appears lower. A study by Fèvre et al. (2017) in Kenya, indicated only 15.1% of respondents were aware of zoonoses, with just 5.6% naming anthrax as a zoonotic disease. In Ethiopia, while a third of participants in Hawassa recognised rabies as zoonotic, over 70% were unaware of other zoonotic parasites (Mekibib and Sheferaw, 2018). Similarly, research in Maiduguri, Nigeria, revealed that most respondents lacked awareness of cat-associated zoonotic diseases (Bukar-Kolo et al., 2018). In Ghana, knowledge varied significantly; only 24% of dog owners in Mampong were knowledgeable about zoonoses transmission (Amissah-Reynolds et al., 2016), while a study in the Wa municipality found that 76% of respondents were aware of zoonoses, and 98.7% identified rabies as a zoonotic disease (Issah et al., 2020). All these findings illustrate a complex landscape of zoonosis awareness, which could be influenced by geographical and cultural factors.
As the number of pets rises in Ghana, evaluating owners' understanding of zoonotic diseases becomes crucial for public health, with implications for Sustainable Development Goal (SDG) 3. Therefore, this study sought to assess the awareness and basic knowledge of pet-associated zoonoses in different demographics in selected communities. 
The study was guided by the following research questions :
1. [bookmark: _Hlk190179346]What is the level of knowledge and awareness about zoonotic diseases among various demographic groups? 
2. What are the risk factors for zoonoses within these communities? 
3. What are the attitudes of pet owners towards preventive measures for zoonoses(e.g., vaccination, deworming, and hygiene practices)?
This study is very relevant as it seeks to fill the knowledge gap and suggest public health initiatives to enhance the prevention and control of pet-associated zoonoses.

2.0	Methods
2.1	Study design
This cross-sectional study employed a quantitative research method. Questionnaires were distributed to pet owners in selected communities and those who visited veterinary clinics in the study areas. This study was part of a larger research project that looked at zoonoses of public health importance, which was conducted from October 2019 to October 2020. The first manuscript of that project has already been published (Amoah et al., 2023). This study examined pet owners’ awareness and knowledge of zoonotic diseases associated with pets in the Greater Accra region.

2.2	Study settings
The study was conducted in the Greater Accra region, the second most densely populated and the most urbanised, with most of its population residing in urban areas (Ghana Statistical Service, 2014). Study sites were purposively selected from the 29 Metropolitan, Municipal, and District assemblies (MMDAs) of the Greater Accra region as explained by Amoah et al. (2023). These sites included Legon, Okponglo, Madina, and Dodowa.
Pet owners who visited The University of Ghana Small Animal Teaching Hospital (UGSATH) and the East Legon Veterinary Centre were also sampled. These veterinary institutions were selected after satisfying four eligibility criteria: location (found in selected study areas), accessibility, range of veterinary services provided, and high patronage (high daily visits). UGSATH, located off Atomic-Haasto Road, serves clients across Accra and is committed to advanced veterinary training. The hospital employs innovative solutions to tackle animal health issues and provides exceptional care. The East Legon Veterinary Centre, situated in East Legon, offers a broad spectrum of veterinary services for pets. This clinic specialises in diagnostics, surgery, wellness examinations, and vaccinations, focusing on the needs of pets in East Legon and nearby areas. At the time of data collection, there was no functional veterinary clinic in Dodowa and its surrounding areas.

2.3	Study population and sample size calculation 
The study population consisted of persons who owned or kept dogs and cats in selected communities in the greater Accra region. A non-probability sampling approach (purposive sampling) was utilised to select the study populations. This decision was made because reliable data on pet owners in the Greater Accra Region was lacking, which resulted in no available sampling frame for this study. As a result, dog and cat owners were purposively selected rather than chosen randomly to obtain a suitable sample size for this research. So, using the Cochrane formula, a sample size of 246 was obtained, assuming a confidence level of 95%, a proportion of 20% (0.2), and a margin of error of 5%.

2.4	Survey/Questionnaire Administration 
Information regarding awareness and knowledge of zoonoses was evaluated using a semi-structured, open-ended questionnaire directed at pet owners. The survey instrument comprised four sections: demographics, risk factors, awareness, and knowledge of zoonotic diseases. The questionnaire included both closed and open-ended questions, allowing participants to provide detailed responses when needed. 
Expert judgment was utilised to assess the face and content validity of the questionnaires before piloting. Feedback from the piloting phase was used to refine the questionnaires to avoid ambiguity and improve clarity and accuracy.
In each selected community or veterinary institution, questionnaires were administered in English but were orally translated into a local language when respondents faced a bit of a challenge understanding the questions in English. Questionnaires were only administered to pet owners willing to be part of the study as participation in this study was entirely voluntary.

2.5	Analysis of Data 
Questionnaire responses were recorded and entered into Microsoft Excel (2016), while descriptive and inferential analyses were performed using IBM's Statistical Package for Social Sciences (SPSS version 20). Descriptive analysis was used for the demographic characteristics of the respondents and presented as tables and graphs. The Mann-Whitney U test was employed to compare the variability between two independent variables, while the Chi-square test was used to test for statistical associations. Additionally, the strength of the relationships between dependent and independent variables was assessed using Spearman rank correlation. The Spearman’s rank correlation coefficient is usually used to determine the strength and direction of the monotonic relationship between two ranked variables (Laerd Statistics, 2018). Pet-associated zoonotic disease awareness was measured by establishing whether individuals had heard about the disease, while basic knowledge was also assessed by asking basic questions on zoonotic disease transmission and prevention. 
Study findings were organised to emphasise the connections among awareness and level of knowledge, risk factors, and sustainable health outcomes. At a 95% confidence level, a p-value below 0.05 is considered statistically significant. 
2.6	Ethical clearance and informed consent
This study was part of a larger research project that involved animal and human participants; therefore, ethical approval was obtained from the University of Ghana-Institutional Animal Care and Use Committee (UG-IACUC 009/18-19). Informed consent was obtained from all pet owners and veterinary institutions before data collection. Data anonymity and confidentiality were ensured for all study participants by following best practices (Information and Privacy Commissioner of Ontario, 2015). 
3.0	Results 
3.1	Respondent characteristics
Overall, 230 questionnaires were retrieved. The survey revealed that over 36% of the respondents were aged between 18 and 30 years, with an additional 28.2% in the 31-40 age bracket (see Table 1). The educational level among the respondents was high, with 66.7% having attained tertiary education. Only a small fraction, 0.9%, reported having no formal education, indicating that 99.1% of participants possessed some level of formal education.
Table 1: Demographic characteristics of respondents
	Demography
	
	Frequency
	Percentage 

	Gender
	Male
	133
	58.8

	
	Female
	93
	41.2

	Age 
	<18
	7
	3.2

	
	18-30
	81
	36.8

	
	31-40
	62
	28.2

	
	41-50
	41
	18.6

	
	51-60
	28
	12.7

	
	61+
	1
	.5

	
	Total
	220
	100.0

	Educational level
	No formal Education
	2
	.9

	
	Basic/Primary
	7
	3.2

	
	Junior High School
	19
	8.6

	
	Secondary/High School
	46
	20.7

	
	Tertiary
	148
	66.7

	
	Total
	222
	100.0

	Occupation 
	Accounting, Auditing and other financial services
	8
	3.7

	
	Self-employed
	56
	26.2

	
	Engineering
	12
	5.6

	
	Public servants
	42
	19.6

	
	Student
	40
	18.7

	
	Shipping and forwarding/Freight forwarding
	3
	1.4

	
	Transport services
	9
	4.2

	
	Unemployed
	11
	5.1

	
	Administration/Human resource/consultancy
	15
	7.0

	
	Missionary/Pastor
	4
	1.9

	
	Pensioner
	1
	.5

	
	Others
	13
	6.1

	
	Total 
	214
	100

	Residence
	Urban
	150
	65.2

	
	Peri-urban 
	80
	34.8

	
	Total 
	230
	100

	Size of household
	<4
	47
	21.4

	
	4-6
	119
	54.1

	
	7-9
	42
	19.1

	
	>10
	12
	5.5

	
	Total
	220
	100.0



A good number of respondents were self-employed (26.2%), followed by public servants (lecturers/teachers and medical officers), who accounted for 19.6% of the total sample size. Furthermore, the majority of the respondents, 65.4%, resided in urban communities whereas 34.6% came from peri-urban areas. In terms of household size, more than 54% of respondents identified having between four to six members, and 21.4% lived in households with fewer than four (Table 1). 

3.2	Knowledge and awareness about zoonotic diseases 
Survey questions aimed to assess respondents’ awareness and level of knowledge of zoonotic diseases. According to the data, a significant number of respondents were aware of zoonotic diseases, as 69.1% had heard about them. The majority also believed that zoonotic diseases could be prevented, as shown in Table 2.

Table 2: Awareness and level of knowledge of zoonotic diseases by respondents
	Variable 
	Response 
	Frequency
	Percentage
(%)

	Have you ever heard of “zoonotic diseases?” 
	Yes
	159
	69.1

	
	No
	71
	30.9

	
	No idea
	21
	14.7

	What do you know about such diseases?
	Causes harm to humans
	2
	1.4

	
	Transferred from pets/animals to humans
	56
	39.2

	
	Just heard about it/nothing much/ limited knowledge
	18
	12.6

	
	May be fatal/ deadly
	16
	11.2

	
	Transferred through the touch of an animal and not washing the hands
	8
	5.6

	
	The fur of cats can cause cough
	17
	11.9

	
	Other
	5
	3.5

	In your opinion, can zoonotic diseases be prevented?
	Yes
	163
	81.1

	
	No
	2
	1.0

	
	Don't know
	36
	17.9

	How can zoonotic diseases be prevented?
	Proper management of pets
	72
	49.0

	
	Maintaining a good level of hygiene/good sanitation
	43
	29.3

	
	Seeking immediate treatment when bitten by an animal
	3
	2.0

	
	Public  awareness and education
	6
	4.1

	
	Animal/pet handlers wearing protective gear and keeping good hygiene
	1
	.7

	
	Others
	1
	.7

	
	Avoiding contact with animals/being careful
	18
	12.2

	
	I don't know/no idea
	3
	2.0

	
I think I have a high level of knowledge about zoonotic diseases
	Disagree Strongly
	31
	14.0

	
	Disagree
	51
	23.1

	
	Neutral
	74
	33.5

	
	Agree
	47
	21.3

	
	Agree Strongly
	18
	8.1

	
Animals can share the same bacteria, viruses, and parasites with me
	Disagree Strongly
	21
	9.9

	
	Disagree
	13
	6.1

	
	Neutral
	25
	11.7

	
	agree
	86
	40.4

	
	Agree Strongly
	68
	31.9

	
How concerned are you about contracting zoonotic diseases?

	Very concerned
	128
	61.0

	
	concerned
	16
	7.6

	
	Not so concerned
	44
	21.0

	
	Not concerned at all
	22
	10.5



Out of the total of 230 respondents interviewed regarding their knowledge of zoonoses, 39.2% correctly identified that these diseases are transmitted from animals to humans, and 11.2% recognized that they can be deadly (see Figure 1). Furthermore, 12.6% of respondents stated they had only heard of zoonoses but did not know much about them. 

When respondents were asked to name zoonotic diseases, the results revealed some interesting insights, as shown in Figure 1. A significant portion of respondents (37.3%) successfully identified rabies as a zoonotic disease. However, 24.3% of respondents were unable to name any zoonotic diseases, even though they had previously heard of them (Figure 1).


Figure 1: Responses given by respondents when asked to mention a zoonotic disease

3.3	Level of knowledge and awareness about zoonotic diseases among various demographic groups.
3.3.1	 Awareness among the various demographic groups
As shown in Table 3, statistically significant associations existed between zoonosis awareness and educational level and age. In contrast, there were no statistically significant associations between zoonotic disease awareness and the gender and residence (location) of respondents. 
Table 3: Awareness of zoonotic diseases across different demographic groups.
	Socio-demographic factors
	Sob-group
	Have you ever heard of “zoonotic diseases” (diseases transmitted from animals to human beings)?
	Total
	Chi-square
(2)

	
	
	Yes
	No
	
	

	Gender of respondents
	Male
	96 (61.9%%)
	37 (52.15%)
	133
(58.8%)
	2=1.940, p=0.164

	
	Female
	59 (38.1%%)
	34 (47.9%%)
	93
(41.26%)
	

	
	Total
	155 (100%)
	71 (100%)
	226
 (100%)
	

	Age 
	<18
	7 
(4.6%)
	0
	7 
(3.2%)
	2=14.151, p=0.015*

	
	18-30
	52
(34.4%)
	29 
(42%)
	81
(36.8%)
	

	
	31-40
	41 
(27.2%)
	21 (30.4%)
	62
(28.2%)
	

	
	41-50
	24
 (15.9%)
	17 (24.6%)
	41 
(18.6%)
	

	
	51-60
	26 
(17.2%)
	2
 (2.9%)
	28 
(12.7%)
	

	
	60+
	1
 (0.7%)
	0
	1 
(0.5%)
	

	
	Total
	151 (100%)
	69
(100%)
	220
(100%)
	

	Educational level
	No formal Education
	0
(0.0%)
	2
 (2.8%)
	2 
(0.9%)
	2=18.562, p=0.001*

	
	Basic/Primary
	5 
(3.3%)
	2 
(28.%)
	7 
(3.2%)
	

	
	Junior High School
	18 
(11.9%)
	1
 (1.4%)
	19 
(8.6%)
	

	
	Secondary/Senior
High School
	38 
(25.2%)
	8
 (11.3%)
	46 
(20.7%)
	

	
	Tertiary
	90
 (59.6%)
	58 (81.7%)
	148 
(66.7%)
	

	
	Total
	151 (100%)
	71 (100%)
	222 
(100.0%)
	

	Residence
	Urban
	99 
(62.3%)
	51
(71.8%)
	150 
(65.2%)
	2=1.980, p=0.104

	
	Peri-urban
	60 
(37.7%)
	20 (28.2%)
	80 
(34.8%)
	

	
	Total
	159 (100%)
	71 (100%)
	230 (100%)
	




3.3.1	 Basic knowledge of zoonosis transmission and prevention among the various demographic groups
Using the chi-square test, there existed no significant association between gender and respondents’ knowledge and ability to name some zoonotic diseases, although it appeared more males were able to name more zoonotic diseases than female respondents (Supplementary data). In contrast, there was a statistically significant association between males and females in how zoonotic diseases are spread. 

Table 4: Respondents' basic knowledge of zoonosis
	Variable 
	Basic knowledge of zoonotic diseases

	
	What do you know about zoonotic diseases
	Can you name some zoonotic diseases?
	How are zoonotic diseases spread?

	
	Chi-square
(2)
	p-value
	Chi-square
(2)
	p-value
	Chi-square
(2)
	p-value

	Gender
	11.814
	0.107
	6.849
	0.811
	14.448
	0.013*

	Age 
	44.233
	0.026*
	123.863
	<0.001*
	42.449
	0.002*

	Educational level
	25.643
	0.220
	57.716
	0.005*
	26.262
	0.035*

	Residence
	16.767
	0.019*
	30.998
	0.001*
	1.452
	0.919


*Significant at p<0.05

There were statistically significant associations between the age of respondents and their knowledge of zoonosis, ability to name some zoonotic diseases, and how zoonotic diseases are spread (Table 4). Similarly, there were significant associations between educational level and respondents’ ability to name some zoonotic diseases and how these diseases are spread (Table 4). There were also statistically significant associations between the residence of respondents and their knowledge, ability to name some zoonotic diseases, and how they spread. 

Regarding whether zoonotic diseases can be prevented, there was no significant association between the gender of respondents (Table 5). However, among the respondents who believed zoonotic diseases could be prevented, there was a significant association between respondents' gender and zoonotic disease prevention.
There was no significant association between age and respondents’ knowledge of zoonotic disease prevention, 



Table 5: Respondents' knowledge of zoonotic disease prevention
	Variable 
	Zoonotic disease prevention 

	
	Can zoonotic diseases be prevented?
	How can zoonotic diseases be prevented?

	
	Chi-square
(2)
	p-value
	Chi-square
(2
	p-value

	Gender
	2.677
	0.262
	14.170
	0.048*

	Age 
	8.399
	0.590
	47.822
	0.073

	Educational level
	21.30
	0.006*
	32.657
	0.050

	Residence
	3.746
	0.154
	17.508
	0.014*

	
	
	
	
	


*Significant at p<0.05

3.4	Pet Management practices and the risk of zoonotic diseases
3.4.1	Pet management practices among owners
This survey collected relevant data on domestic-human interactions, comprising how households cared for their pets by following deworming and vaccination schedules. Over 61% of the respondents dewormed their pets, while 38.9% did not (Table 4). Unfortunately, 36.2 % of respondents had never vaccinated their animals while a majority (51.9%) had their pets vaccinated less than a year ago, which was quite good. However, 10.1% of respondents vaccinated their animals over a year ago, indicating they were at risk of infectious or zoonotic diseases and transmission. 
Table 6: Summary of pet management identified from the survey
	Variable
	Response
	Frequency
	Percentage (%)

	Do you deworm your pets?
	Yes
	138
	61.1

	
	No
	88
	38.9

	If yes, how many times do you deworm your pet(s)
	Once every month
	33
	25.2

	
	Once every 3 months
	54
	41.2

	
	Three times a year
	20
	15.3

	
	Other 
	24
	18.3

	When was the last time you vaccinated your pet(s)?

	Never
	79
	36.2

	
	< 3 months
	49
	22.5

	
	<12 months
	64
	29.4

	
	> 12 months
	22
	10.1

	
	I don't know
	4
	1.8

	Reasons for keeping pet

	Companionship/part of the family
	72
	33.8

	
	Security/Protection
	53
	24.9

	
	Hunting
	13
	6.1

	
	Commercial purposes/Breeding
	6
	2.8

	
	Health purposes
	3
	1.4

	
	Security and Commercial purposes
	9
	4.2

	
	Hunting & Companionship
	4
	1.9

	
	Security and Companionship
	39
	18.3

	
	Others
	8
	3.8

	
	No special reason
	6
	2.8



In this survey, a high proportion of pet owners (33.8%) reported keeping pets primarily for companionship or as part of the family. This was followed by 24.9% who cited security or protection as their main reason, and 18.3% who indicated that they valued both security and companionship.
A Mann-Whitney U test results showed that the reasons provided by respondents for keeping pets did not have a statistically significant effect on whether the animals were dewormed (U=4438.0, p=0.130)(Supplementary data). However, there was a significant association between the reasons for keeping pets and the last time these pets were vaccinated (χ2=98.281, df=36, p<0.001)(Supplementary data). Lastly, a statistically significant relationship was found between the type of pets owned and the reason for keeping that animal (χ2=75.711, df=18, p<0.001.

3.4.2	Risk of zoonotic diseases associated with pet management 
In keeping pets, owners may become exposed to zoonotic infections when proper care management systems are not in place. Consequently, the entire household and anyone in the immediate environment may be at risk of zoonotic diseases. 
From the survey, over 57% of respondents allowed their dogs/cats outdoors and 44% of these animals sought food outside the house. While 0.9% of the respondents reported sharing the same plate or bowl with their pets, 1.0% and 4.5 % of respondents indicated they washed their pets’ food/water bowl in the bathroom and kitchen sink/kitchen, respectively. Although most respondents (74.7%) used soap and a sponge to clean their pets’ food and water bowls, 2.5% utilised a broom along with soap/water for this task. 

Table 7: Summary of associated/risk factors of zoonotic diseases identified from the survey
	Variable
	Response
	Frequency
	Percentage
(%)

	Do you allow your dog/cat outdoors at will?
	Yes
	129
	57.1

	
	No
	97
	42.9

	Do you feed your dog/cat yourself?
	Yes
	221
	96.1

	
	No
	9
	3.9

	If yes, how often?
	Throughout the day
	108
	48.6

	
	Sometimes in a day
	104
	46.8

	
	Occasionally 
	10
	4.5

	If your answer is No or Sometimes in a day, do the pet(s) look for food outside the house?
	Yes
	55
	44.0

	
	No
	70
	56.0

	Does your dog/cat share the same plate/bowl with the household?
	Yes 
	2
	0.9

	
	No 
	225
	99.1

	Where do you wash your dog/cat food and water bowls?



	At the tap outside
	75
	37.3

	
	Outside/compound of the house
	103
	51.2

	
	Kernel
	1
	0.5

	
	Kitchen sink/Kitchen
	9
	4.5

	
	Bathroom
	2
	1.0

	
	Garden
	2
	1.0

	
	Inside the house
	1
	0.5

	What do you use to wash their food and water bowls?

	No washing
	8
	4.0

	
	Soap and sponge
	148
	74.7

	
	Just water
	20
	10.1

	
	Just sponge
	15
	7.6

	
	Parazone /Disinfectant
	2
	1.0

	
	Water and sponge
	8
	4.0

	
	Broom and soap/water
	5
	2.5

	Do you wash your hands after feeding your pet(s)?
	Yes
	211
	95.5

	
	No
	10
	4.5

	
If yes, when do you wash your hands after feeding your pet(s)?
	Immediately after
	180
	88.7

	
	After a while
	12
	5.9

	
	when going to eat or do something else requiring hand washing
	11
	5.4

	If No, why?
	Hands do not touch the bowl
	2
	40.0

	
	I use surgical gloves
	1
	20.0

	
	I wash my hands when going to eat or do something else requiring hand washing
	2
	40.0

	Do you share the same bed with your dog/cat?
	Yes
	11
	4.8

	
	No
	192
	83.8

	
	Sometimes
	26
	11.4

	Do you allow children in the house to play with the dog/cat?
	Yes
	150
	70.1

	
	No
	64
	29.9

	After the children play with the pets, do you supervise them to wash their hands before eating/drinking?
	Yes
	107
	66.0

	
	No
	47
	29.0

	
	Sometimes
	8
	4.9

	
I keep pets away from sleeping in food preparation areas
	Disagree Strongly
	13
	6.9

	
	Disagree
	17
	9.0

	
	Neutral
	28
	14.8

	
	Agree
	56
	29.6

	
	Agree Strongly
	75
	39.7



The survey also showed that 4.8% of the respondents shared a bed with their animals, while 11.4% did so occasionally. Over 70% of households with children permitted them to play with their dogs or cats, but fewer supervised their children to wash their hands before eating or drinking.

3.5	Relationship between associated/risk factors of zoonoses 
Significant associations were identified between various variables using Spearman’s Rank Correlation Coefficient. As shown in Table 2, there was a significant positive correlation between educational levels and the frequency of pet vaccinations among owners(rs=0.254, p<0.001) and knowledge of sources of zoonoses (rs=0.141, p=0.049). 

Table 8: Summary of significant associations between some variables using Spearman’s rank correlation
	Factor 
	
	Rs
	p

	Educational level
	Frequency of vaccinating a pet
	0.254
	p<0.001

	
	Knowledge of zoonoses transmission/spread
	0.141
	0.049

	Frequency of deworming pets
	Reasons for keeping pets
	-0.203
	0.011

	
	Prevention of zoonotic diseases
	-0.350
	p<0.001

	Frequency of vaccinating pets
	Prevention of zoonotic diseases
	-0.260
	0.001

	Reasons for keeping a pet
	Where do you feed your dog?
	-0.222
	0.009


0.20-.39 =“weak” ; 0.40-.59= “moderate”; 0 .60-.79 =“strong” ; 0.80-1.0= “very strong” (source: https://www.statstutor.ac.uk/resources/uploaded/spearmans.pdf) 
In contrast, there was a significant negative association between the frequency of deworming pets and reasons for keeping pets (rs=-0.203, p=0.011) as well as knowledge of prevention of zoonotic diseases (rs=-0.350, p<0.001) (Table 8). Similarly, the frequency of vaccinating pets was negatively correlated with knowledge of the prevention of zoonotic diseases (rs=-0.260, p=0.001), while reasons for keeping a pet were also negatively correlated with place for feeding dog (rs=-0.222, p=0.009). In all, the strength of the various associations was weak. 

4.0	Discussion 
The prevention of zoonoses cannot be accomplished without awareness and knowledge from all relevant stakeholders. That is because every effective control strategy hinges on an accurate understanding of the disease. Thus, this study investigated respondents’ awareness and knowledge of zoonoses. 
The study found that many respondents were aware of zoonotic diseases, which aligns with studies by Klous et al. (2016) and Barimah et al. (2023). However, awareness was lower than that reported by Issah et al. (2020) in Wa but relatively higher than what was reported by Fèvre et al. (2017) and Mekibib and Sheferaw (2018). These variations in awareness across different geographical areas may be influenced by educational levels and ongoing or previous public awareness campaigns in those regions (Klous et al., 2016; Barimah et al., 2023), among other factors.
While many respondents in this study were aware of pet-associated zoonoses, only 39.2% could accurately describe them, highlighting the urgent need for better public health awareness in the Greater Accra region. Moreover, most identified rabies as a zoonotic disease, aligning with findings from Issah et al. (2020) and Hundal et al. (2016), but differing from Klous et al.’s study where avian influenza was the most mentioned. The researchers attributed this to a nationwide awareness campaign conducted during their study (Klous et al., 2016). In the current study, respondents also mentioned diseases such as Ebola, coronavirus, anthrax, and bird flu. Almost all respondents believed that zoonoses could be prevented, and many were able to accurately describe how these diseases could be controlled. Interestingly, these findings did not align with the participants' self-assessment of their knowledge about zoonotic diseases. Only a small number felt they had a high level of understanding regarding these diseases.
When keeping pets, owners can be exposed to zoonotic infections if proper care management systems are not in place, putting the entire household at risk. So, a key objective of this study was to identify preventive measures for zoonotic diseases, highlighting the importance of following scheduled deworming and vaccination of pets, as well as maintaining good hygiene. The significance of vaccinating and deworming pets can never be overstated, even though cost-related issues could be a challenge for some pet owners in developing countries. While cost can be a barrier, these practices are vital as humans frequently interact with their pets. The survey indicated that most respondents had vaccinated and dewormed their pets within the past year, suggesting a lower risk of zoonotic infections
This study reported a higher percentage of dewormed and vaccinated pets compared to similar research by Baah (2019) and Awuni et al. (2019), which found only 37.2% of dogs dewormed and 52.7% vaccinated, respectively. The fact that nearly 39% and 36.2% of respondents had never dewormed or vaccinated their pets, respectively, poses a risk for zoonotic diseases. Daniels et al. (2015) highlighted that neglecting these measures could lead to environmental contamination and increased disease exposure. A similar study by Bukar-Kolo et al. (2018) revealed that none of the sampled cats had ever been vaccinated. In Ghana, a parallel study by Amissah-Reynolds et al. (2016) reported that 46% of dogs had never been dewormed. These findings are concerning as these animals are reservoirs of zoonotic pathogens. 
The study explored associated risk factors of zoonoses in selected communities, revealing that pets and their owners face significant exposure to these diseases. The risk arises primarily from the behaviour of pet owners who often allow their pets to forage for food outdoors. Such practices increase the likelihood of these animals feeding on infected animals, such as rodents (Amoah et al., 2023), thereby increasing their susceptibility to zoonotic infections. Unlike pet owners in Western countries, fewer than 1% of respondents reported sharing meals with their animals. Furthermore, despite the commendable efforts of most respondents, who employed various cleaning materials (ranging from brooms to soap and sponges), a small number neglected to clean their animals' food and water bowls, thus increasing their infection risk. The study also evaluated the risk associated with co-sleeping with pets. The data showed that only a small percentage of respondents reported sleeping in the same bed as their animals. 
Additionally, the data indicated a high proportion of households with children who played with dogs and cats; nevertheless, hand hygiene practices before eating were only supervised in 66% of cases. Whitfield and Smith (2012) report that inadequate hand hygiene after handling pets caused a significant number of past disease outbreaks. Thus, the importance of practicing effective handwashing to prevent infections cannot be overemphasised. Klous et al.(2016) argue that knowledge of zoonosis affects household practices, such as ensuring proper hand hygiene after touching an animal. 
The study found significant associations among various variables under consideration. Awareness of zoonotic diseases was positively correlated with educational level and age, indicating that those with higher education and specific age groups have greater knowledge of these diseases. A positive relationship was also found between educational level and pet vaccination frequency, suggesting that better-educated individuals are more likely to vaccinate their pets. Additionally, respondents with higher education showed a better understanding of zoonoses and their prevention. Finally, the purpose of pet ownership also influenced deworming frequency while awareness of zoonoses correlated with zoonoses prevention.
5.0	Conclusion
[bookmark: _Hlk190554269][bookmark: _Hlk190695911]The study revealed that a high proportion of pet owners were aware of zoonotic diseases, with quite a few readily able to mention rabies as a zoonotic disease. However, a good number lacked basic knowledge of pet-associated zoonoses. Additionally, the study found that basic knowledge of pet-associated zoonotic diseases is linked with gender, age, education level, and place of residence.
Furthermore, the study identified risk factors such as, not adhering to vaccination and deworming regimens, neglecting proper hand hygiene and allowing pets to forage for food. The findings also indicate that individuals with higher education tend to prioritise vaccinating their animals, while those more concerned about contracting zoonotic diseases observed good practices to avoid being infected. As every effective control strategy depends on accurate knowledge, much attention must be directed to educating the populace on the importance of zoonoses to their health, security, and economy. To address these risks, it is advisable to implement public health initiatives like public awareness campaigns and, vaccination and deworming programs for pets to ensure sustainable health.
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Can you name some zoonotic diseases?


Rabies	Bird flu and Anthrax	Rabies and Flu(Bird flu, Swine flu)	Ebola and/Coronavirus	Brucellosis/Salmonellosis/Leptospirosis	Toxoplasmosis/Cat scratch disease	Tick fever /Lyme disease	Ringworm/ Other fungal diseases	Roundworm/ Other worms	Parvovirus	Others	No idea	37.299999999999997	2.4	3	13	1.8	1.8	5.9	2.4	1.2	3.6	3.6	24.3	
Rabies	Bird flu and Anthrax	Rabies and Flu(Bird flu, Swine flu)	Ebola and/Coronavirus	Brucellosis/Salmonellosis/Leptospirosis	Toxoplasmosis/Cat scratch disease	Tick fever /Lyme disease	Ringworm/ Other fungal diseases	Roundworm/ Other worms	Parvovirus	Others	No idea	
Percentage



