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Summary

WVS supported Baark! Bahamas to conduct a dog population evaluation for the purpose of assessing
the size and demographic of the free-roaming dog population on the island of New Province in the
Bahamas. The outcomes of the survey serve as a benchmark from which to monitor changes in the
dog population following the implementation measures to improve dog population management. In
addition to the smartphone app tool used to implement the survey, WVS is providing support to Baark!
Bahamas through provision of survey methodology and data analysis. This document provides an
outline of the survey methodology and results of the survey.

Study site

Nassau is the capital city of the Bahamas, with a human population of approximately 276,000 people
(WorldPop 2020). The population predominates in the urban region on the east side of the island
where residential land predominates (Figure 1).

Methods

Roaming dog abundance and composition was evaluated through household questionnaires and/or
dog-sight surveys along pre-defined transect lines throughout residential areas of the island.
Residential areas were the primary focus for this survey due to dog populations invariably being
dependent on human habitation [1]. Household questionnaires were recommended for prioritization
due to the expected high rate of ownership in roaming dogs on the island. Subsequent surveys, or an
expansion of the current survey may focus on areas of commercial, industrial or military land if it is
believed that these areas have resident dog populations.

In total there are 1,887km of road on the island, of which 49% is residential road. Transects are simply
pre-mapped routes along which surveys are conducted. The aim was to plot the transect so that it
reflects a representative cross-section of the region within which it is plotted. A total of seven
transects have been drawn in residential areas of the island using a combination of OSM land use,
Google Road and Google Satellite maps. The objective was to achieve a representative cross-section
across each region of the island. Residential regions of the island were divided into 7 evaluation blocks
(Figure 1).
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Figure 1 — Map of Nassau land use (OSM 2021) and blocks dividing residential regions of the island
into evaluation areas for transect creation.

Transects were drawn approximating to a zig-zag path across each block, whilst trying to ensure a
passable route according to road details available. Block 6 was discounted from the survey due to the
dispersed population, in order to prioritise available resources to populated regions, however the
survey should be expanded to this region if resources allow. The resulting surveys were between 11km
and 13.5km in length, a distance that could be covered in 2 — 3 hours by vehicle (Figure 2). Transects
T6 and T7 are in luxury tourist regions and so were likely to differ considerably from other transects
which are in what appear to be typical residential settings.

The survey transects were loaded into the WVS App already for completion of the survey. For analysis,
surveys were grouped by region of the island (North, East, South and West) (Figure 3).

Figure 2 — Map of transect lines drawn for population evaluation across residential parts of Nassau.
These are loaded into the WVS map for navigation by surveyors. Route T7 was cancelled due to the
region consisting of resorts as opposed to residential land.



The dog population can be assessed through household questionnaires and/or dog-sight surveys.

As for other middle-income Caribbean settings, it was expected that the majority of free-roaming dogs
in Nassau have an owner (unpublished data), therefore an initial focus on household questionnaires
to evaluate the dog population was the recommended priority, and were conducted along the transect
routes.

Household Survey Methodology

Household surveys provide information about the owned dog population and are useful in regions
where owned dogs are allowed to roam unsupervised. Household surveys are easy to implement as
they require less technical methods than dog-sight surveys, and they enable estimation of the
human:dog ratio (HDR) to help estimate the whole island’s dog population. They also enable
information about sterilization rates and people’s reasons for not neutering their dogs to be gathered,
which is hugely beneficial to planning an effective campaign. It would be impossible to visit every
house, so to get a representative sample of responses from across a large area, a ‘skip pattern’ was
used, visiting every 4™ house on the transect route.

Summary of methods:

e Survey teams can consist of single people or in pairs.

e Travel along the transect line stopping at every fourth household to ask if the homeowner is
willing to participate in the survey.

e If travelling in pairs, houses on both sides of the road can be interviewed, but if in singles, the
surveyor should alternate interviewing houses on either side of the road on each interview.

e Select the next house from a distance, 4 houses from the last respondent. Once the house has
been selected, do not change to a different house, even if you realise it is not the 4™ house.
Do not be influenced by the sound or sight of dogs as this will bias the survey outcomes.

e If the homeowner declines to take part or is not available, move to the immediate adjacent
house. Continue to move to the next neighbouring house until someone agrees to take part
in the survey. Once a household accepts, again switch back to selecting every 4" house.

e Respondents must be over 18 years of age and give consent to take part.

Household questionnaire questions

o Number of adult occupants

e Number of child occupants

e Does the household own dogs?

e How many dogs do they own? (with sub options for males, females and puppies)
e Are any of the dogs sterilized?

e Would they like their dogs to be sterilized? (if “no” give the reason)

e Do their dogs free-roam? (always roaming, roaming sometimes, always confined)
e Canthey handle their dogs?



Results

A total of 983 households were surveyed between 6™ June and 4t September 2021, of which 805
(82%) consented to take part in the questionnaire. Of the 178 households that did not take part, 87
(9% of total) did not have anyone available to respond and 91 (9% of total) refused. The highest
number of responses were in the most populated East region (n = 659) (Table 1).
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Figure 3 — Map of survey transects, the locations of houses surveyed and the region groupings used
in reporting of survey findings.

Of participating households, 53.5% (n = 432) owned

one or more dogs, which ranged from 54.6% in the

East region, to 48.6% in the North and South (Table

1). Atotal of 1,042 dogs were encountered during the

surveys (883 adults and 159 puppies). On average 1

households owned 2.05 adult dogs (95% Cl: 1.88 —

2.21) or 2.41 if puppies are included (95% Cl: 2.21 — 1

2.62), however puppies are likely to skew the dog

estimate due to large numbers of puppies in a single 1

litter. Of households which own a dog, 15.7% had

puppies at the time of the survey. In households 1

owning a puppy, the average number of puppies was

2.3 (range 1 — 12). Of the 1,043 dogs encountered, 04

543 were reported to be vaccinated, representing a East North South
Region
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population vaccination coverage of 52%. The
proportion of vaccinated dogs was higher in the North region (65%) as compared to the East (52%).



Table 1 — Summary of key metrics by region.

Responses Dog ownership Number owned Puppies
Dog
Households | Proportion | owning Proportion | Mean dogs Mean adult Households

Total consented consenting | households | owning per dog dogs per dog | with pups Proportion
Region | surveyed | (n) (%) (n) dogs (%) owning HH owning HH (n) with pups
East 793 659 83 360 55 2.44 2.05 60 17
North 78 74 95 36 49 2.00 1.94 2 6
South 112 72 64 35 49 2.66 2.14 6 17

Detailed records of 846 dogs were available, including age, neuter status and confinement. Of dogs
where the sex was known (n = 789), 48% were female and 52% were male.

Only 23.2% of dogs were reported to be neutered, with a higher proportion of female dogs (27%)
being sterilized than males (22%). Neuter coverage was higher in the North region (44%) as compared
to the East (21%) and South (21%) (Fig. 4).
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Figure 4 — Percentage of male and female dogs neutered by region. Neuter coverages in both male
and female dogs were highest in the North region. Cases where neuter status was “unknown” have
been removed.

Of owners with female dogs, 36% reported that they wanted the dog sterilized, as compared to 28%
of entire male dog owners. After the question “Do you want your dog neutered?”, the response to
“Why is your dog not neutered?” differed greatly as shown in Fig. 5. Of people who did not want to
sterilize their dog, the most common reason for both male and female dogs was that they wanted
puppies, followed by it not being necessary, and for male dogs due to the change in behaviour (left
side of Fig. 5). For people who did want to sterilize their dog, availability and cost were the most
common reasons for not having the procedure done, particularly for female dogs (right side of Fig. 5).
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Figure 5 — Reasons given for not sterilizing their dog in people who said “no” (left) or “yes” (right)
to wanting their dog to be neutered. People not wanting to sterilize their dogs most often said it
was not necessary, or that they wanted puppies. Of people wanting to sterilize their dogs, cost and
availability were most often cited as reasons for not doing so.



Of all dogs where confinement was recorded (n = 846), 66.5% said that the dog was never allowed
outside, whilst 11.1% were allowed to roam some of the time, and 20.6% were always roaming (1.7%
unknown). Of all dogs allowed to roam for some or all of the time, only 16.4% of dogs were neutered,
as compared to 26.6% of the ‘never roaming’ population.

Confinement practices varied by region, with a greater proportion of dogs being allowed to roam some
or all the time in the East and South regions as compared to the North region. In the South region, all
dogs allowed to roam for some or all of the time were entire, and a high proportion of roaming dogs
in the East region were also entire (Fig. 5).
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Figure 5 — Confinement status of entire and neutered dogs in different regions of the island. Entire
dogs were more often allowed to roam for some or all the time, and allowing dogs to roam was
more commonly reported in the East region.



Lactation

In addition to a higher proportion of roaming dogs being entire, of the roaming female unsterilized
dogs, a higher proportion were reported to be either visibly pregnant or lactating. Of roaming entire
females, 40.8% were either visibly pregnant or lactating as compared to 19.97% of female entire dogs
confined all the time (Fig. 6).
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Figure 6 — Bar charts of the pregnancy/lactation status of entire female dogs by confinement status.
Roaming at times includes dogs recorded as allowed to roam for all of the time, and those recorded
as roaming some of the time. A higher proportion of pregnant and lactating dogs is seen in the
roaming entire female population.

Age

The age distribution of dogs was weighted towards adult (1 - 5 years) and senior (>5 years) in the
North region, where 41% of dogs were over 5 years old. This compares to only 11% and 13% of dogs
being over this age in East and South respectively (Fig.7).
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Figure 7 — Age pyramids by region. Senior (<5 years), Adult (1 — 5 years), Juvenile (3 — 12 months),
Puppy (<3months). North region has a more long-lived population than East and South regions.



Dog populations typically closely relate to human populations. The far greater availability of human
population data makes it possible to estimate dog populations in regions where the human population
size is known (Fig. 8). HDRs can be influenced by land type, culture and seasonal variations and so
should never be used as a basis for monitoring changes in the population over time, however can be
useful in the planning stages of early interventions. These estimates can be improved upon over time
from ongoing surveys and intervention data.

Figure 9 — Map of New Province showing human population distribution based on WorldPop (2020)
raster dataset used to estimate dog population size.

Of households that took part in the survey, 58.4% agreed to also give data about the number of people
living in the household to support an estimation of human:dog ratio (HDR). Households owning dogs
were more likely to consent to give the number of people living in the house (62%), as compared to
households that did not own a dog (54%).

Dog owning households reported an average of 2.53 people per household (95% Cl: 2.28 — 2.78), whilst
households that did not own dogs reported an average of 1.83 people per household (95% Cl: 1.61 —
2.05) (Fig. 9). This may reflect that larger households are more likely to own a dog, or in the same way
that non-dog owning households were less likely to give consent to answer this question, those that
did answer may have been less likely to give a true figure. This makes reliable estimation of the total
population challenging.

If these household occupancy values were to be believed, an HDR of 1.7:1 is estimated (ie. 58 dogs for
every 100 people). This is extremely high and almost certainly not to be true.
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Figure 9 — Chart of mean people per household for dog owning and non-dog owning households. It
is believed that people who did not own dogs were less likely to provide an accurate response to
this question.

There are no published reports of such a significant difference between the size of dog owning and
non-dog owning households, along with reports from surveyors stating reluctance of some
respondents to provide the number of people in the household would indicate that the validity of
these data may be questionable. The census of 2010 reported a mean of 3.5 people per household.

To provide an approximate estimate of dog population size a mean of 3.5 people per household was
applied to all responses, which would result in a total of 3,440 people in the 983 surveyed households
and a total of 1,042 dogs. This produces a HDR of 3.3:1 (30 dogs for every 100 people), which is still
extremely high as compared to other parts of the world. Applying this estimated HDR to an island-
wide human population estimate of 275,915 people (WordPop data 2020) produces and island-wide
estimated dog population estimate of 83,564 dogs, which is far higher than expected. The finding that
53.5% of households surveyed owned dogs and on average dog-owning households had 2 dogs
indicates huge dog ownership, however may also reflect biased sampling.

As a comparison, the state of Goa in India with a large free-roaming dog population, has an estimated
HDR of approximately 13:1 (7.5 dogs for every 100 people) and a dog population of approximately
150,000 dogs in a human population of 2 million people. With this kind of HDR New Province would
have a dog population of just 20,600 dogs. As such it is impossible to know whether the survey
methodology was in some way flawed (e.g. houses with dogs were more likely to be selected in the
survey) or if Nassau truly does have an enormous dog population. It is recommended that GPS records
are kept of where dogs are sterilized so that post-neuter surveys can be used to re-estimate dog
population size. This estimate can then be corroborated and revised.

Of responding households, 21.3% owned one or more cats, and cat-owning households on average
had 2.97 cats in total (2.49 adult cats).
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Conclusion

The results of this survey provide information to help target the use of dog sterilization efforts to areas
that most need them, as well as providing a baseline from which to monitor the impact of
interventions. The East and South regions have the largest roaming non-sterilized dog populations and
the highest proportion of reproductively active dogs, indicating that these regions should be the focus
of dog population management interventions. Periodic dog-sight surveys could be used in zones
immediately following sterilization efforts, to monitor sterilization coverage in the roaming
population. Repeat household surveys could be used on an annual basis to monitor dog ownership
practices and perceptions towards sterilization. Efforts to increase sterilization in roaming dogs would
help to reduce population turnover, however many owners in this survey reported a desire to breed
from their dogs and so are unlikely to engage with dog population management interventions.
Focusing on developing trust in the community through the provision of accessible, high quality
veterinary services will first engage progressive dog owners, and in time support the development of
a wider culture of responsible pet ownership.

Further breakdowns of the survey data can be provided on request by contacting Andy Gibson at
andy@wyvs.org.uk
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