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Who Let the Dogs Out? A Cross-Sectional Knowledge, Attitudes, and Practices Survey Reveals Caregiver Behavior and a Value-Action Gap in Ownership Practices as Potential Contributors to Free-Roaming Dog Populations in Fiji
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Abstract

Introduction: Free-roaming dogs (FRD) are common in villages and urban areas across Fiji, and managing these populations presents significant challenges. Developing sustainable dog population management (DPM) programs requires an in-depth understanding of how ownership practices and human behaviors influence dog population dynamics. This study aimed to establish a framework for understanding dog demographics, dog bite incidence and the socio-behavioral factors contributing to dog overpopulation and the maintenance of FRD populations in Fiji.

Methods: A cross-sectional, door-to-door household knowledge, attitudes, and practices (KAP) survey was conducted to evaluate the size and dynamics of the owned dog population, dog ownership practices, public knowledge and attitudes toward dogs, and the incidence of dog bites in households in Tavakubu Ward, Lautoka, Fiji.

Results: More than one-third of households (37%) owned a dog for companionship or protection, with over half of households (54%) reporting feeding dogs they did not own. Few respondents supported the use of control measures involving confinement or culling, and owner uptake of rehoming services was low. Despite positive attitudes toward preventive care, desexing (sterilization), and licensing, adoption of these practices remained low. A lack of awareness of the importance of desexing and licensing was reported as a key barrier to uptake.

Conclusion: Historical methods of dog population control in Fiji, such as indiscriminate culling and rehoming, may not align with contemporary community attitudes and ownership practices. Results suggest high levels of caregiver behavior and community dog feeding, compounded by low desexing rates, and limited confinement of owned dogs, likely contribute to Fiji’s FRD population. Participants’ responses also reveal a clear value-action gap in responsible pet ownership, where community attitudes do not consistently translate into everyday practice. Therefore, identifying and addressing barriers to evidence-based responsible dog ownership practices and incorporating sustainable, community-led strategies for dog management will be an important step in improving the effectiveness of DPM programs in Fiji.
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Domestic dogs were first introduced to Fiji before European colonization, around 950 CE,1 and have become a salient feature in cities, towns, and villages across the island nation. In modern times, dogs play a versatile role in Fijian society, ranging from loyal companions to working dogs used for pig hunting and guarding the household. Despite the potential benefits of dog ownership,2 large free-roaming dog (FRD) populations are common in many urban areas and villages. Managing these populations presents an ongoing challenge, as unmanaged FRD populations can adversely affect dog welfare and the health and well-being of community members, other domestic animals, and local wildlife.3

Nationally, the primary motivations for managing FRD populations have centered around dog-human conflict and livestock predation. While the public health effects associated with Fiji’s dog population are not captured in the published literature, dog attacks, bite injuries, and public fear caused by aggressive dog behavior have been widely reported in mainstream media,4–8 often driving reflex interventions to manage FRDs. In the last two decades, growing concerns around dog attacks on livestock, such as calves, sheep and goats,9–14 have placed added pressure on national and local governments to address the issues surrounding FRDs. Historically, these concerns have prompted government authorities to employ various methods of population control, including poisoned baits, trapping and euthanasia of FRDs.12,13,15–18 Concurrently, animal welfare-focused approaches in Fiji have mainly relied on sheltering and rehoming, with four registered non-profit animal sheltering organizations currently operating nationwide. More recently, collaborative outreach desexinga (sterilization) programs, primarily targeting owned animals, have been implemented in several locations across the country, providing free or low-cost desexing services. However, resource limitations often restrict the scope and scale of these programs. Despite these efforts, FRDs remain widespread in many parts of Fiji, with enduring debate among stakeholders and community members over effective dog management approaches.

Internationally, there is growing evidence of dog management strategies addressing only the immediate symptoms of overpopulation (such as culling or rehoming), are unlikely to achieve sustainable, long-term reductions in FRD populations.20–23 This underscores the importance of identifying and addressing the root causes of overpopulation as part of a sustainable dog population management (DPM) strategy.22,24,25 Domestic dogs are adapted to human proximity and typically rely, directly or indirectly, on humans for resources.26–28 Given the close association between dog ecology and human activity, DPM must be accompanied by changes in human behavior22 to control access to resources and address sources of new or replacement animals. This requires an in-depth understanding of the dynamics of the local dog populations, as well as ownership practices and caregiver behaviors that contribute to the establishment and maintenance of FRDs. As such, identifying these factors as part of a comprehensive baseline assessment is essential for informing the development of effective, sustainable DPM programs.

The current analysis was part of a broader exploratory research project aimed at developing a framework for baseline data collection and support monitoring and evaluation of DPM programs in Fiji. The overall study encompassed a behavioral prioritization matrix, street dog population surveys and a household knowledge, attitudes and practices (KAP) survey to assess the size and dynamics of the owned and FRD populations alongside public KAPs that may influence FRDs and DPM programs in Fiji. Here, we report findings from a household KAP survey conducted in Tavakubu, Fiji, which evaluated the demographics of the owned dog population, ownership practices, public attitudes toward dogs and dog bite incidence, as part of the larger study to inform evidence-based DPM programs in Fiji.

Methods

Study area

The Republic of Fiji is an island nation located in Melanesia, a region within Oceania in the South Pacific Ocean. The study was conducted in Tavakubu Ward, Lautoka City, Ba Province, Western Division, located on the northwest side of Viti Levu, Fiji’s largest island (Fig. 1). This study site was selected for its high human population density and proximity to the headquarters of one of the country’s principal animal welfare organizations (Animals Fiji; www.animalsfiji.org), permitting the research to inform the development of evidence-based interventions. Summation of population data from the ward’s constituent enumeration zones based on the 2017 Census from the Fiji Bureau of Statistics32 identified a total population of 11,644 people across 2,591 households.

Fig. 1.(a) Map of Fiji showing the location of Lautoka (Ba Province, Western Division. (b) Lautoka’s constituent neighborhood zones manually delineated in QGIS using their constituent Enumeration Areas from the 2017 Fiji Bureau of Statistics Population and Housing Census (PopG IS, Pacific Community, 2017)29 and Ward boundaries.30 (c) Map of Lautoka highlighting Tavakubu Ward. (d) Pre-defined route used for door-to-door surveys. The excluded zone (bottom left) indicates a section of road with restricted access during data collection. National administrative boundaries and road networks sourced from OpenStreetMap (OpenStreetMap Foundation, 2024).31 Lautoka administrative boundaries and neighborhood zones were manually created in QGIS (QGIS Development Team, Version 3.34 LTR, 2023) by adapting Enumeration Area boundaries from the 2017 Fiji Population and Housing Census.
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Study design

A structured household questionnaire, developed in line with guidance from the International Companion Animal Management Coalition (ICAM)33 and modeled after a similar study in Canada,34 was used to assess the size and demographics of the owned dog population, as well as related KAP (Supplementary Information [S1]). The survey instrument was originally created for administrative use in Papua New Guinea and subsequently reviewed and refined by multiple staff and representatives from two local veterinary and animal welfare organizations (Animals Fiji and the SPCA Fiji Islands). This ensured cultural and contextual relevance and supported content validity and alignment with local concerns and beliefs regarding dogs and dog management.

The questionnaire comprised four sections: (1) basic household information, (2) dog bite incidence in the past 12 months, (3) dog ownership and ownership practices, and (4) knowledge and attitudes around dogs and dog ownership, with a single question on cat ownership. The questionnaire primarily consisted of multiple-choice questions with or without a write-in ‘Other’ option and Likert scale items. Short-answer questions were included to provide detail not suited to predefined options or where there was insufficient information available to establish categories (e.g. dog bite treatments and circumstances surrounding the bite). Write-in responses to items with an ‘Other’ option were grouped based on common themes for further analysis.

Dog ownership practices included self-reported behaviors related to dog ownership and management and were largely measured using yes/no, multiple choice and frequency questions, with responses summarized as the proportion of individuals reporting each practice. Knowledge and attitude questions were used to capture awareness, beliefs, and community perceptions, using Likert-scale responses, allowing different aspects of the KAP to be treated as distinct variables in the analysis.

Likert-scale items included one behavioral practice question, four knowledge questions, and 35 attitude statements. Responses to these items were recorded using a 5-point Likert scale ranging from 1 (‘Strongly Disagree’) to 5 (‘Strongly Agree’). Responses to knowledge items were dichotomized for analysis. Responses of ‘Agree’ or ‘Strongly Agree’ were coded as ‘correct’ (1), while ‘Don’t Know’, ‘Disagree’ or ‘Strongly Disagree’ were coded as ‘incorrect’ (0) for descriptive analysis and total knowledge scoring. In response to anecdotal reports of dog meat consumption in Fiji, a single practice question on dog meat consumption was included to better understand potential public health risks, including the potential for inadvertent human exposure to toxic baits and euthanasia agents. Acknowledging that this topic may be of a socially sensitive nature, the item was framed as a Likert-style agreement statement to reduce perceived judgment.

To facilitate meaningful coding for KAP scoring, attitude statements were thematically grouped into five domains: general attitudes toward dogs, owner responsibilities, DPM activities, perceptions of stray and FRD and health risks and public safety concerns. The constructs underlying each thematic domain, scoring interpretation and parameters for reverse coding for each domain are outlined in Table 1. Reverse coding was only applied during the calculation of KAP scores to allow higher scores could consistently reflect the desired construct. Descriptive reporting of the proportion of agreement presented in text and figures reflects the items’ original phrasing.




Table 1.An overview of thematic domains, constructs, scoring interpretation, and reverse coding parameters for the 35 attitude statements from the KAP survey to facilitate KAP scoring


	Thematic subgroup
	Construct measured
	Higher scores indicate
	Reverse coding





	General attitudes towards dogs
	Overall perceptions and value attributed to dogs
	More positive attitudes toward dogs
	Where agreement implies negative attitudes toward dogs



	Owner responsibilities
	Attitudes towards practices that support responsible pet ownership
	Stronger support for practices that support responsible pet ownership
	Where agreement was inconsistent with practices that support responsible pet ownership



	Dog population management activities
	Agreement with different dog population management practices
	Stronger agreement with different dog population management activities
	Where agreement implies opposition to the dog management activity being evaluated



	Perceptions of stray/free-roaming dogs
	Attitudes towards stray or free-roaming dogs in the community
	More positive attitudes toward stray/free-roaming dogs
	Where agreement implies negative attitudes towards stray/free-roaming dogs



	Health and safety concerns
	Perceived public health and safety concerns associated with dogs
	Greater perceived risk or concern
	Where agreement suggests lower perceived risk





To simplify descriptive analysis of Likert-scale items in text summaries, responses were aggregated by combining ‘Agree’ with ‘Strongly agree’ into a single category (‘agreed’) and ‘Disagree’ with ‘Strongly disagree’ into a single category (‘disagreed’).

For the purpose of this study, ‘responsible dog ownership’ was defined as practices by which owners meet the behavioral, environmental and physical needs of their dogs while minimizing risks to the community, other animals or their shared environment, as outlined in the World Organization for Animal Health (WOAH) Terrestrial Code (Chapter 7.7).35

Sample population

The cross-sectional, door-to-door survey was completed between July 12 and September 7, 2023. The survey instrument was delivered verbally by trained staff and volunteers from Animals Fiji, and responses were recorded electronically on portable tablets using an online survey platform (Survey Planet, Survey Planet LLC, 2024). Households were selected along a pre-established route used concurrently to conduct street dog survey counts (Fig. 1d), with volunteers approaching every eighth household. If there was no response or if the household declined to participate, neighboring households were approached until an eligible respondent was available. The inclusion criteria limited participation to Fiji residents aged 18 years or older and included both dog-owning households (DOH) and non-dog-owning households (NDOH). Both completed questionnaires and partially completed responses that progressed beyond the demographics section were included in the analysis. Using the EpiTools (Austvet, 2024) sample size calculator and results from the 2017 Census32 (2,591 households), a sample size of 143–488 households was required to achieve a 95% confidence interval and 4–8% margin of error for an assumed proportion of 0.5 (50%) DOHs. This proportion was chosen in line with standard conservative practice in veterinary epidemiology when the true proportion for a population is unknown, as the variance of a proportion is highest at 0.5, yielding the largest required sample size for a given level of precision and confidence.36

Data analysis

Descriptive analyses, including frequencies, percentages, means, medians, ranges, KAP Scores, odds ratios, and Cronbach’s alpha, were performed using Microsoft®Excel (Microsoft Corporation, 2024). As part of the survey, respondent households were asked if they fed a dog they did not ‘own’ and the number of dogs fed, recorded as either a number or a range. For ranges (e.g. 6–8 dogs), the highest value in the range was used in calculations. For responses such as ‘greater than 10’, the highest identified number (e.g. 10) was used for subsequent analyses. For knowledge items, total knowledge scores were calculated by summing the dichotomized item responses (‘correct’ = 1, ‘incorrect’ = 0). For attitude items, mean KAP scores (range 1–5) were first calculated for individual items to capture respondent-level agreement (Table 2), with higher scores reflecting the construct of interest. For the general attitudes toward dogs domain, item-level scores were combined to calculate a domain KAP score, which is used as summary measure of the respondents’ overall attitudes toward dogs. Given the assumed low heterogeneity within this domain, internal consistency was evaluated using Cronbach’s alpha,37,38 which provides an indication of the reliability of the survey instrument. Thematic domains with greater conceptual diversity were summarized using descriptive statistics as outlined above. Odds ratios were calculated to assess associations between categorical variables. Given the presence of small cell counts in some analyses, statistical significance was evaluated using Fisher’s exact test, and exact (conditional) 95% confidence intervals were calculated for odds ratios.




Table 2.Coding and mean item KAP scores for Likert scale attitude items (n = 219)


	No.
	Statement
	Reverse coded
	Mean KAP score
	Standard deviation





	General attitudes toward dogs



	1
	I like dogs
	No
	3.5
	1.0



	2
	Dogs are a member of the family
	No
	3.9
	0.5



	3
	A dog is a valuable possession
	No
	3.5
	0.9



	4
	People should treat dogs with as much respect as their human family
	No
	4.0
	0.6



	5
	Having a dog increases security
	No
	4.0
	0.3



	6
	The welfare of dogs is important to me
	No
	3.3
	1.0



	7
	Dogs should have the same rights and privileges as humans
	No
	3.4
	0.9



	8
	I am afraid of dogs
	Yes
	2.9
	1.1



	9
	Having a dog is a waste of money
	Yes
	3.6
	0.8



	10
	I don’t like being close to dogs
	Yes
	2.9
	1.1



	Owner responsibilities



	11
	People who own dogs are responsible for making sure they are healthy and happy
	No
	4.1
	0.3



	12
	If a dog has puppies, it is the owner’s responsibility to care for them
	No
	4.1
	0.3



	13
	Owners should keep their dog, even if it has attacked peoplea
	Yes
	2.6
	0.8



	14
	Dogs should be allowed indoors
	No
	2.5
	0.9



	15
	Dogs should always be kept outside the house
	Yes
	2.9
	1.0



	16
	If my female dog had puppies, I would not want to keep any of them
	Yes
	2.8
	0.9



	Dog population management activities



	17
	I think that dogs should be desexed to prevent unwanted puppies
	No
	3.8
	0.7



	18
	I think tying up a dog on a chain is cruel
	Yes
	3.0
	1.0



	19
	Poisoning or baiting dogs is an acceptable method of population control
	No
	1.9
	0.8



	20
	Street dogs should not be allowed to breed
	No
	3.7
	0.7



	21
	People should not feed the stray dogsb
	No
	2.6
	0.9



	22
	Desexing (spaying or neutering) to prevent the birth of puppies is cruel and inhumane
	Yes
	3.6
	0.9



	23
	There is no need to desex male dogs
	Yes
	3.4
	0.8



	24
	Euthanizing a dog for medical reasons is cruel
	Yes
	3.3
	0.7



	25
	If a dog is sick, it should be allowed to die naturally, even if it is suffering
	Yes
	3.4
	0.7



	26
	It is not acceptable to kill dogs
	Yes
	2.0
	0.5



	Perceptions on stray and free-roaming dogs



	27
	Street dogs should be looked after by the community
	No
	3.3
	1.0



	28
	Dogs should be allowed to roam freely
	No
	2.8
	1.0



	29
	I like having dogs around on my street
	No
	2.6
	0.9



	30
	I think that there are too many dogs in my neighborhood
	Yes
	2.0
	0.7



	31
	I think that stray dogs are a problem in this country
	Yes
	2.0
	0.6



	Health risks and public safety concerns



	32
	Dogs are dangerous to people
	No
	3.5
	0.9



	33
	If my dog got sick or got mange, I would not want it around the house
	No
	3.0
	0.9



	34
	It is unhealthy to touch dogs
	No
	2.9
	1.0



	35
	Street dogs are not dangerous to people
	Yes
	3.7
	0.8



	Reverse coding for KAP scores was applied as outlined in Table 1. KAP: knowledge, attitudes, and practices.
aThis item was reverse-coded as agreement with keeping dogs that have attacked people reflects lower support for responsible pet ownership, as defined in this study.
bThis item was not reverse-coded as agreement with the statement with not feeding dogs aligns with dog management strategies that control access to resources.





Ethics

This research was approved by the Fiji Ministry of Agriculture (MOA 12/1) and the Fiji National Health Research Ethics Review Committee (FFHREC) at the Fiji Ministry of Health (FNHRERC Number 02/2023).

Results

Participants’ demographics

Of the 262 houses approached to participate in the survey, 219 households consented, yielding a response rate of 84%, and comprising 8.5% of households within the ward. Of the 219 households providing demographic information (Table 3), the majority of respondents (85%) lived in detached houses, with most households consisting of 6–10 people (47%) or 3–5 people (39%), compared to a national average household size of 4.6.39 Most respondents were identified as iTaukei (58%) or Indo-Fijian (39%). Christianity (68%) and Hinduism (26%) were the primary religions practiced by the sample population which aligns with national statistics.40 Demographic data were used to compare alignment of the sample population with national census data.




Table 3.Demographics and household characteristics of respondents (n = 219)


	Variable
	Category
	n (%)





	Household size
	1
	6 (3)



	2
	19 (9)



	3–5
	86 (39)



	6–10
	102 (47)



	>10
	6 (3)



	Housing type
	Apartment/Flat
	31 (14)



	Attached house/Duplex
	1 (0)



	Detached house
	187 (85)



	Ethnic background
	iTaukei
	128 (58)



	Indian (Indo-Fijian)
	85 (39)



	Rotuman
	3 (1)



	Other
	3 (1)



	Religion
	Christian
	148 (68)



	Hindu
	57 (26)



	Muslim
	12 (5)



	Sikh
	2 (1)





Dog bite injuries

Fourteen households (6%; 14/219) reported at least one household member had been bitten by a dog in the preceding 12 months. Across these households, 17 dog bite victims were identified, corresponding to an average of 0.08 people bitten per household surveyed. Where data on the sex of the victims were reported (n = 14), males represented a slightly larger proportion of dog bite victims (53%) than females (47%). The mean age of dog bite victims was 21.8 years (SD = 14.7), with 35% (6/17) being children under 10 years of age. Child bites constitute a higher proportion than would be reflective of this age group from the 2017 Census.39 However, this over-representation is consistent with global research.41,42 Of the 13 households providing treatment information, 38% reported receiving medical treatment, including antibiotics (15%) or injections at the hospital (23%). Non-medical treatments were more common (62%), including kerosene, home remedies such as saltwater and Fijian herbal or natural remedies. Of the 17 dog bite victims, 41% reported that the bite was caused by an unknown or strange dog (term used to capture cases where the ownership status of the dog was unknown), stray dogs (35%) or a neighbor’s dog (24%). Only one household described the circumstances surrounding the bite, reporting that a small child was bitten by the neighbor’s female dog shortly after whelping and the child was believed to have attempted to touch the puppies.

Feeding dogs

Over half of the households surveyed (54%; 118/219) reported regularly feeding at least one dog they did not consider their pet. Of the 118 caregiver households, 38% also reported owning a dog, indicating these households both owned dogs and provided care for additional dogs, while 62% of caregiver households did not report owning a dog. Just under one-quarter of households (29%) neither reporting owning a dog nor feeding dogs. Among the 103 households that reported the number of dogs fed (87%), caregivers reported feeding an average of 4.33 dogs per household (SD = 2.58), not including dogs they personally owned. Overall, this equates to 2.04 dogs fed per household, in addition to any owned dogs. The total number of dogs fed across all households was estimated to be 446, though some dogs may have been fed by more than one household. Households that agreed or strongly agreed with the statement ‘I like dogs’ were significantly more likely to feed dogs than those who disagreed or strongly disagreed with this statement (OR = 2.52; 95% CI [1.34,4.78]; p = 0.004).

Dog acquisition, ownership motivations and owned dog demographics

Just over a third of all households surveyed (37%; 82/219) reported owning at least one dog. Of these, 55% also reported feeding dogs they did not own. Most DOHs cited ‘Pet/companionship’ (55%) or ‘Guarding/protection’ (44%) as the main reason for dog ownership, with one household reporting owning the dog for ‘emotional support’ using the ‘Other’ option. Only 5% of DOHs reported owning a ‘purebred’ dog, with ‘sausage dog’, a local term for chondrodystrophic dogs, being the only breed mentioned. Dogs were commonly acquired as either a gift/free dog (51%) or as a stray (44%), with few households adopting from a shelter or rescue (5%) or keeping puppies from their own dog(s) (2%). None of the households reported obtaining dogs from a breeder.

A total of 118 owned adult dogs and 40 puppies (<1 year old) were reported across the households surveyed, averaging 1.44 adult dogs (SD = 1.07) and 0.49 puppies (SD = 1.32) per DOH. Where sex was identified, most owned adult dogs were male (59%; 69/116), with a male-to-female ratio of 1.47:1. Sex and desexing status were unreported in 2% of adult dogs. In contrast, of the puppies where sex was identified (80%; 32/40), 72% were female, with a male-to-female ratio of 0.39:1. Across all households, there was an average of 0.54 adult dogs (SD = 0.95) and 0.08 (SD = 0.84) puppies per household. Assuming the survey results are representative of dog ownership across the Ward, the owned dog population of Tavakubu is estimated at 1,606 dogs (1,399 adult dogs and 207 puppies), when 2017 Census figures are integrated (2,591 households).32

Of the 116 adult dogs for which both sex and desexing status were reported, only 22% of dogs were desexed. A slightly higher percentage of female dogs (28%; 13/47) were desexed compared to male dogs (19%; 13/69). However, odds ratios were not significantly higher for female dogs being more likely to be desexed than male dogs (OR = 1.65; 95% CI [0.62, 4.45]; p = 0.365). Desexing status was unreported in 20% of the puppies, with all remaining puppies being reported as intact. At the household level, only 13% of DOH reported that all their dogs were desexed. Where noted, the main reasons for not desexing were a lack of awareness of its importance (56%) and the cost (16%), as outlined in Fig. 2.

Fig. 2.Proportion of dog-owning households reporting reasons for not desexing their dogs (n = 70). ‘Other’ includes responses such as the animal being new or too young for desexing, lack of time or the fact that the owners are not always home, and unspecified responses.
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Dog survival and reproduction

Nearly one-quarter of DOHs (22%; 18/82) reported at least one of their dogs had died or left the household in the past 12 months, with 24 dogs identified across the 14 responding households. Of these, 50% reportedly died of illness or injury, 17% died from unknown causes, 13% were given away, 8% left the household, and the remainder were either sold, died in an accident or killed by the owner or another person. A similar proportion of DOHs (24%; 19/80) reported that at least one of their dogs had given birth in the past year, with a total of 28 female dogs identified as having given birth, and 103 puppies born. Of the 18 households reporting the outcomes of these puppies, 50% gave the puppies away, 28% reported the puppies died of injury or illness after birth, and 11% reported the puppies died of unknown causes. The remainder reported that the puppies were either poisoned, eaten by the mother or had just recently been born.

Dog ownership practices

Husbandry

Compliance with standard guidelines for basic preventative care,43–45 including vaccination, deworming, and parasite control, was low, with 76% (62/82) of DOHs reporting that they had never vaccinated their dogs and 73% reporting that they had never given deworming or flea and tick treatments. More than half of DOHs left their dogs unconfined for at least part of the day (52%), with 48% keeping their dogs confined ‘All day and night’, and 6% of owners indicating their dogs were ‘Never’ confined. Dogs were fed once (21%); or twice daily (79%), with many DOHs feeding their dogs leftover human food (57%). Only one household fed dog biscuits, and two fed canned dog food. Over half of all DOHs (55%) selected ‘Other’ for diet and described a homemade or cooked diet. Where reported (n = 41), these homemade diets commonly consisted of meat, including chicken feet, chicken, tin fish, tuna, lamb or meat dust, alone (41%) or in combination with carbohydrates (39%) such as rice, bread, roti or crackers. Some homemade diets also included vegetables or legumes such as cassava and dhal (17%). Most DOHs reported providing fresh water once (16%) or twice (74%) daily, although 10% reported never giving fresh water to their dogs. A summary of dog ownership and husbandry practices can be found in Table 4.




Table 4.A summary of dog ownership and husbandry practices (n = 82)


	Ownership practice
	Number
	Percentage





	All dogs desexed (Sterilized)?



	Yes
	11
	13.4



	No
	71
	86.6



	Confinement



	All day only
	3
	3.7



	All night only
	2
	2.4



	All day and night
	39
	47.6



	Sometimes
	33
	40.2



	Never
	5
	6.1



	Don’t know
	0
	0.0



	Vaccinated



	Yes, in the past year
	6
	7.3



	Yes, but more than a year ago
	5
	6.1



	Only as puppies
	4
	4.9



	Never
	62
	75.6



	Don’t know
	5
	6.1



	Deworming



	Yes, in the past month
	4
	4.9



	Yes, but more than a month ago
	10
	12.2



	Only as puppies
	4
	4.9



	Never
	60
	73.2



	Don’t know
	4
	4.9



	Flea/Tick control



	Yes, in the past month
	3
	3.7



	Yes, but more than a month ago
	15
	18.3



	Only as puppies
	2
	2.4



	Never
	60
	73.2



	Don’t know
	2
	2.4



	Dog licensing



	Yes
	4
	4.9



	No
	78
	95.1



	Don’t know
	0
	0.0



	Feeding



	Twice a day or more
	65
	79.3



	Once a day
	17
	20.7



	Every 2 days
	0
	0.0



	Less than every 2 days
	0
	0.0



	Never
	0
	0.0



	Diet



	Dog biscuits
	1
	1.2



	Canned dog food
	2
	2.4



	Leftover human food
	47
	57.3



	Other
	45
	54.9



	Water



	Twice a day or more
	61
	74.4



	Once a day
	13
	15.9



	Every 2 days
	0
	0.0



	Less than every 2 days
	0
	0.0



	Never
	8
	9.8





Licensing

Only 5% (4/82) of DOHs reported all the dogs in their household were licensed in accordance with the Dogs Act46 and associated regulations.47 Among the 78 non-compliant DOH, half (50%) were unaware of the importance of licensing, and 17% did not know why the dogs were unlicensed (Fig. 3). One respondent mentioned access as a barrier to licensing, indicating that licenses were unavailable when they attempted to register their dogs.

Fig. 3.Proportion of dog-owning households reporting reasons for not licensing their dogs (n = 78).
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Community knowledge and practices

Across the 219 respondents, overall agreement with knowledge questions was high, particularly for statements ‘dogs can feel pain’ (99%), ‘vaccination is important for keeping dogs healthy’ (99%), and ‘[dog] owners are legally responsible for making sure their dog(s) are licensed’ (98%). Slightly lower agreement (80%) occurred for the statement ‘dogs carry diseases that can make people sick’. The mean total knowledge score across participants was 3.8 out of 4 (SD = 0.5), indicating that, on average, respondents answered 94% of knowledge items correctly. Despite anecdotal reports of dog meat consumption in the country, all respondents disagreed or strongly disagreed with the statement ‘I eat dog meat’.

Attitudes toward dogs and their management

Values and general sentiment

Responses to survey questions evaluating community perspectives on dogs and their management are presented in Fig. 4. For the general attitudes toward dogs domain (items 1–10), respondents demonstrated generally positive attitudes toward dogs, with a mean domain KAP score of 35.1 (range 22–47; SD = 5.48) out of a possible 50, with good internal consistency (Cronbach’s α = 0.84). Most respondents reported liking dogs (73%) and over half (58%) indicated dog welfare was important to them. Interestingly, while a higher proportion of DOHs (95%; 78/82) and caregiver households (81%; 96/118) reported liking dogs compared to the overall sample, this was not unanimous, suggesting some respondents own or care for dogs despite not liking them. Non-dog-owning caregivers were more likely to disagree or strongly disagree with the statement ‘I like dogs’ (OR = 8.11; 95% CI [1.63, 54.05]; p = 0.001), although a wide confidence interval suggests uncertainty due to small cell counts.

Fig. 4.Distribution of responses to attitude statements measured on a five-point Likert scale (n = 219). Some statements here have been abbreviated for clarity and spacing. Full statements can be found in Table 2.
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The majority of respondents regarded dogs as members of the family (90%) and agreed they should be treated with the same respect as humans (91%), while a lower proportion (66%) believed dogs should have equal rights and privileges to humans. Responses also indicated a perceived value in dog ownership, with most households agreeing that dogs were a valuable possession (69%) and enhanced household security (97%), while disagreeing with the view that dogs were a waste of money (76%). Overall, the statements ‘people should treat dogs with as much respect as their human family’ (mean KAP score = 4.0; SD = 0.6) and ‘having a dog increases security’ (mean KAP score = 4.0; SD = 0.3) showed the greatest levels of agreement.

Public health risks and safety concerns

Despite the high proportion of households reporting liking dogs, over half of households (51%; 112/219) agreed they were afraid of dogs or disliked being close to them. Households in which a respondent reported a previous dog bite were more likely to agree or strongly agree with the statement ‘I am afraid of dogs’ (OR = 3.59; 95% CI [0.85,15.62]), although the association was not statistically significant (p = 0.053). A smaller proportion of households (41%) felt it was unhealthy to touch dogs, and 39% would not want a sick or mangy dog around the household. Most respondents (74%) perceived dogs as dangerous to people, with an even higher proportion (81%) viewing street dogs as dangerous. Mean item KAP scores for statements concerning the overall dangers of dogs to people (Items 32 and 35; mean KAP score = 3.5–3.7; SD = 0.8–0.9), where slightly higher than for statements relating to health or hygiene (items 33–34; mean KAP score = 2.9–3.0; SD = 0.9–1.0), suggesting the respondents perceived general danger from dogs to people as slightly greater than health and hygiene related concerns.

Ownership responsibilities and DPM

The vast majority of respondents recognized the core responsibilities of dog ownership, with 99% agreeing owners are responsible for keeping their dog healthy and happy. All respondents agreed that owners are responsible for puppies born to their female dogs, although nearly half of households (48%) indicated that if their female dog gave birth, they would not want to keep the puppies. In contrast, most owners (62%) agreed dog owners should keep their dogs even if they had attacked someone.

Most respondents viewed FRDs as a problem, with 92% identifying stray dogs as a national issue, and 92% reporting too many dogs in their neighborhood. Furthermore, 68% indicated that they did not like having dogs on their streets. Perceptions of public responsibility for FRDs were less definitive, with 56% agreeing street dogs should be looked after by the community, while 26% agreed that people should not feed stray dogs.

Levels of agreement for specific ownership practices and DPM activities were more variable. Just over half of respondents (56%) disagreed with allowing dogs to roam freely. Statements assessing various aspects of dog confinement had mean item KAP scores of 2.5–3.0 out of 5 (SD = 0.9–1.0) for items related to tethering and allowing dogs indoors (items 14, 15, and 28), indicating modest agreement across these behaviors. Respondents who agreed with the statement ‘dogs should not roam freely’ were more likely to agree with the statement ‘dogs should be allowed indoors’ (OR = 9.33; 95% CI [3.95, 22.66]; p < 0.0001). While this finding is statistically significant, the wide confidence interval reflects variability in responses.

Lethal methods of population control showed lower levels of agreement with mean item KAP scores of 1.9–2.0 out of 5 (SD = 0.5–0.8) for the two statements around killing, poisoning or bating dogs (item 19 and 26). Mean item KAP scores for the two statements around euthanasia (items 24–25) were slightly higher (3.3–3.4 of out 5; SD = 0.7), with only 13% of respondents agreeing with the statement ‘sick dogs should be allowed to die naturally, even if it is suffering’. However, attitudes toward euthanasia also showed a greater degree of uncertainty, with 36% of households responding ‘Don’t know’ to the statement ‘euthanising an animal for medical reasons is cruel’ and 31% responding ‘Don’t know’ to the statement ‘if a dog is sick, it should be allowed to die naturally even if it is suffering’. In addition, respondents who thought euthanasia for medical reasons was cruel were significantly more likely to believe a sick dog should be allowed to die naturally (OR = 3.75; 95% CI [1.18, 12.44]; p = 0.016), suggesting an association between ethical concerns around euthanasia and support for allowing natural death in sick animals.

In contrast, there was greater agreement with reproductive control. Most respondents agreed street dogs should not be allowed to breed (78%), and mean item KAP scores for statements around desexing (items 17 and 22) ranged from 3.6 to 3.8 out of 5 (SD = 0.7–0.8), with slightly lower agreement with the statement specifically on desexing male dogs (mean item KAP = 3.4 out of 5; SD = 0.8). Notably, more than a quarter (29%) responded ‘Don’t know’.

Cat ownership

Across responding households, 17% (36/214) reported owning a cat, with a total of 71 owned cats reported. There was an average of 2.15 cats per cat-owning household (SD 1.89) and 0.34 cats per household surveyed (SD = 1.08). Assuming these data are representative across the ward, this would equate to approximately 1,007 cats across the 2,591 households in Tavakubu.32 Where sex was reported (n = 45), the male-to-female ratio was 0.96:1.

Discussion

Effective DPM requires a clear understanding of local dog demographics, as well as public perceptions and ownership practices contributing to the establishment and maintenance of FRD populations. Successful DPM programs rely not only on service availability but also on community engagement and the capacity for dog owners to adopt recommended responsible dog ownership practices. Baseline data on community knowledge, attitudes, and barriers to responsible dog ownership practices and management strategies are therefore essential for designing targeted interventions tailored to local needs. To the authors’ knowledge, this is the first study of dog demographics and the KAPs of dog owners in the Fiji Islands. This study identifies ownership practices that may contribute to the establishment and maintenance of the FRD population and highlights an observable value-action gap between knowledge and attitudes toward responsible dog ownership and the translation of these behaviors into everyday practice. Contrary to perceptions of FRDs as being largely unowned, stray, or even ‘wild’, findings from this study suggest caregiver behaviors, such as community dog feeding, and owned dogs permitted to roam freely both contribute to the composition of FRD populations in Tavakubu.

DOHs comprised just over a third of households in our study (37%), which is slightly lower than reported in several high-income countries,48–51 yet DOHs in Tavakubu owned a comparatively higher average number of dogs. Beyond conventional dog ownership, the findings of this study suggest a strong tendency toward caregiver behavior, evidenced by the high proportion (53%) of households reporting feeding dogs they do not own. This is substantially higher than the 37% of households reported in a similar study in India.52 While community feeding may be perceived as an expression of care or compassion toward animals, our study found that nearly one-quarter of households that reported feeding dogs they did not own expressed disagreement with the statement ‘I like dogs’. This suggests that caregiver behaviors may be motivated by factors other than empathy or compassion, such as a sense of social responsibility or perceived obligation.

Whatever the motivation, community feeding behaviors can have a strong influence on dog ecology and management outcomes. A study by de Melo et al.53 in Brazil demonstrated that even small groups of community feeders can strongly influence the spatial distribution of FRDs, creating high-density ‘hotspots’ in certain areas that can complicate management efforts. Feeding unowned dogs may also enhance their survival and reproductive success,54,55 suggesting this subpopulation may help sustain the FRD population, especially when desexing rates in this subgroup are low. Given the high levels of community feeding in Tavakubu, this subgroup of the FRD population represents a key target for DPM interventions. While community-fed dogs may be controlled through management strategies involving indiscriminate culling and baiting, they are less likely to benefit from current outreach desexing models, which primarily focus on owned dogs. For this reason, developing strategies for reproductive control within this subpopulation should be considered a priority in the area. Further research is needed to better understand the underlying motivations for caregiver behaviors and to inform the design of effective, contextually appropriate interventions.

Dog bite incidence among respondent households, particularly from stray and unfamiliar dogs, exceeded that reported in a UK study56 and may have contributed to the fear of dogs reported by over half of survey respondents. Agreement with attitude statements around the dangers of dogs highlight concerns about the potential negative effects of dogs on public health and well-being and may reinforce perceptions that there are ‘too many dogs’ at both local and national levels. Recognition of dog overpopulation as an issue suggests a high likelihood of public support for DPM initiatives to control the FRD populations, provided the program aligns with community values and priorities. In contrast, knowledge of zoonotic disease risks was comparatively low. This highlights the need for further research to quantify these risks, and inform targeted awareness programs, to strengthen community engagement in DPM activities. The finding that non-medical management of dog bites using treatments such as kerosene was more common than medical management underscores the need for targeted education on proper first aid and management of dog bites and clear guidance on when medical attention is required.

In Fiji, animal welfare efforts have traditionally focused on the adoption and rehoming of stray and unwanted animals. However, despite Tavakubu Ward’s proximity to the headquarters of one of Fiji’s largest animal shelters, only a few respondents reported acquiring their dogs through adoption, and none of the respondents reported surrendering dogs to a local shelter, suggesting uptake of these services is low. Instead, most dogs were acquired as gifts/free animals or directly from the street. At the same time, while historical responses from government authorities have centered around lethal methods of population control (including culling and baiting), our survey results show a limited level of agreement with such methods, with slightly more mixed responses toward humane euthanasia. This may reflect cultural or religious attitudes, as both Hinduism and Christianity have been described as viewing euthanasia and assisted suicide as ethically problematic within broader religious commitments.57 In Hinduism in particular, principles around non-violence, reincarnation, and the sanctity of life may influence perspectives around euthanasia, though interpretations may differ in cases of severe suffering or terminal illness, demonstrating the complexity of these beliefs.58 These findings underscore the need to understand religious influences on community responses to DPM activities and prioritize interventions that are more likely to gain community acceptance and participation. This is particularly important, given concerns about the effectiveness of lethal methods of population control in achieving sustainable changes in dog populations.3,23,59–61

Despite low desexing rates in the owned dog population, there appears to be a relatively high level of community agreement for reproductive control as a DPM strategy. However, limited awareness of the importance of desexing was identified as the primary barrier to desexing, underscoring the need for community education and awareness on the importance of reproductive control within DPM programs. The influence of religious and cultural beliefs on desexing was not evaluated in the current study given the low sample size and diversity of religious beliefs reported, and may represent additional barriers, along with other undocumented personal or household reservations not captured in the survey. Further research, designed to ensure ethical and culturally appropriate examination of religious and other socioeconomic factors on DPM programs is needed to better understand how these factors may influence community attitudes toward dog ownership practices and DPM strategies in Fiji to ensure the development of culturally and contextually relevant DPM interventions.

Just over half of the respondents disagreed with the idea that dogs should be allowed to roam freely. However, the level of agreement for tethering or confining dogs indoors was more variable. This poses challenges in Fiji, where perimeter fencing around properties is uncommon, thereby limiting alternative strategies to prevent roaming. Many DOHs reportedly allowed their dogs to roam for at least a portion of the day, indicating owned dogs likely contribute to the FRD populations observed in Tavakubu. Addressing barriers to confinement should therefore be a focus for future research and community consultation. A large proportion of intact dogs and a reliance on homemade diets, which are commonly associated with nutritional deficiencies62–64 that may influence scavenging behavior and may, in turn, increase the likelihood of roaming among unconfined dogs, potentially contributing to the FRD population.

Although most respondents acknowledged the importance of vaccination in supporting dog health, most of the DOHs had never vaccinated their dogs, with similar patterns observed for both internal and external parasite prevention. Further research is needed to better understand real and perceived barriers to preventative care treatments in owned dogs, to help mitigate the risks of infectious diseases to animal welfare and public health. Furthermore, in Fiji annual dog licensing is a legal requirement for all dogs over the age of 6 months under the Dogs Act46 and associated regulations,47 with the current fee for licensing being Fijian Dollar (FJD) 13.50 (approximately United States Dollar (USD) 6). Although knowledge scores regarding licensing requirements were high, compliance with this requirement in DOHs remained low, with a limited understanding of the importance of licensing identified as the primary reason for non-compliance. Targeted awareness campaigns promoting the benefits and importance of dog licensing and clarifying legal requirements of dog owners may help to facilitate translation of knowledge into improved compliance with this requirement in DOHs.

This comprehensive analysis of survey results demonstrates a clear value-action gap, where public knowledge and positive attitudes toward key aspects of responsible pet ownership, including sterilization, preventive care, dog licensing and confinement, are not consistently translated into everyday practice. This gap may reflect competing priorities, inadequate resources or capacity, entrenched habits, or apathy toward responsible dog ownership behaviors, which may reduce the likelihood of community uptake. Further research is needed to better understand the root causes of this discrepancy and to develop practical strategies to encourage actionable change, recognizing that the success of DPM programs is often reliant on the support and involvement of community members.

Strengths and limitations

The current study offers valuable insights into ownership practices and community perspectives regarding dogs and their management in Tavakubu, Fiji, and identifies management strategies that are likely to align with community values and perceptions. Ownership statistics help to determine the magnitude of intervention required for program planning and evaluation. The survey also identifies gaps in current knowledge and practice, defining potential targets for future interventions. The inclusion of cat ownership statistics in the survey instrument is also important, as anecdotal evidence suggests that reductions in local dog populations from natural attrition or DPM activities may coincide with increases in free-roaming cat populations. This observation highlights potential cross-species dynamics that could influence the outcomes of companion animal population management interventions. This study also establishes an important baseline for future monitoring of DPM efforts and offers a framework for similar work in other parts of Fiji and the broader Pacific region. Although this manuscript does not directly examine the ecology and demographics of the FRD population in Tavakubu, street dog surveys conducted as part of the wider baseline data collection (unpublished data) contribute to a more comprehensive understanding of dog populations across the ward.

KAP surveys, while informative, have inherent limitations. While they capture reported beliefs and perceptions, they do not provide a direct measure of support for intervention strategies. Formal evaluation of community support for management interventions, alongside expert assessments of intervention efficacy to develop a behavioral prioritization matrix, as used by Please et al.65 in Australia, could help to generate more actionable insights for intervention planning. Household surveys also carry the potential for sampling bias. This was mitigated using a systematic sampling approach, which provides more even coverage than convenience sampling and limits the potential for sampling bias. Nonetheless, response biases may still influence the accuracy of the KAP reported in this manuscript. As with all KAP studies, this study carries the potential for self-reporting and social desirability biases, which were mitigated to the extent possible through the use of anonymous responses, and the training of surveyors to support standardized survey delivery. Regardless, the authors acknowledge the results from door-to-door surveys may still be influenced by social desirability bias.

As this is a cross-sectional study, survey responses reflect community perceptions at the time the survey was undertaken, which limits the potential to establish causal relationships between variables. Repeating the survey over time may help monitor community-level changes in knowledge, attitudes and practices in response to changes in DPM activities. An additional limitation arose from the high level of caregiver behavior reported in Tavakubu. As this was unexpected, the desexing status of these animals and their potential to contribute to the maintenance of the FRD populations in Tavakubu were not clearly evaluated. The motivations underlying caregiver behavior remain poorly understood and represent an important area for future research.

A systematic door-to-door sampling strategy was used to improve representativeness and support the generalizability of results within the target community. However, external validity may be limited by non-response bias and restriction of the study to a single community may limit broader generalization of results beyond Tabakubu. While the sample size calculation assumed a conservative proportion of 0.5, which is higher than the observed proportion of 0.37 for DOHs, this ensured the sample size was sufficient to provide precision and reliability regardless of the observed proportion.36 Despite these limitations, the questionnaire demonstrated good internal consistency for the general attitudes toward dogs domain, supporting the reliability of the measured construct. However, as a community-based KAP survey, the survey instrument was adapted to the local context, and formal external validation was not feasible. This may limit comparability of the results with other settings. Due to the small sample size, analyses were limited to descriptive statistics and odds ratios, as further stratification of variables to allow for correlational and subgroup analysis was not feasible. Despite these limitations, the study provides direction for further research aimed at directly evaluating the motivations, barriers, and contributing factors underlying the findings of this study.

Conclusion

The findings of this study suggest that historical methods of dog population control in Fiji, such as rehoming and indiscriminate culling and baiting of FRDs, may not align with contemporary community values. While outreach desexing programs appear more consistent with local attitudes, their effectiveness will depend on strategies also addressing the unowned dogs sustained through community feeding, which may play an important role in maintaining FRD populations. Inconsistent confinement, low desexing rates, and feeding practices relying on homemade diets, which are often nutritionally deficient, may increase the likelihood of roaming in owned dogs, contributing to the FRD population.

A value-action gap between knowledge and agreement with DPM activities and translation into everyday responsible dog ownership practices, limited public understanding of the importance of registration and desexing, and financial barriers may further undermine the effectiveness of DPM efforts. Continued monitoring and evaluation of community knowledge, attitudes and practices, together with program outputs, is critical for understanding how different intervention strategies influence the size and demographics of the local dog population and the associated impacts on public health and animal welfare over time. Improved collaboration between government authorities and not-for-profit organizations, allocated funding to support DPM strategies demonstrating higher levels of public support, and further research to understand barriers to the uptake of these services may help improve the effectiveness of dog management initiatives in Tavabuku.
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Footnote

a. ‘Desexing’ (surgical sterilization) is a general term used in Australia and many Pacific Island nations to refer to spaying or neutering in cats and dogs.19
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