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Abstract

Free-roaming dogs (Canis familiaris) may be viewed positively or negatively within their communities. Negative aspects of the
presence of free-roaming dogs include noise, fouling, disease transmission, dog-bite injuries, road traffic accidents and potential hybridi-
sation with endangered wildlife species. Due to these concerns, control of free-roaming dog populations may be required. Surgical
sterilisation of free-roaming dogs through the implementation of ‘trap-neuter-return’ (TNR), initiatives is often recommended as a
welfare-friendly method of dog population control. Welfare assessments in TNR are often absent. Where they do exist they may rely
upon proxy assessment, or be limited to relatively few measures of health status. As a result, there is a paucity of literature regarding
the welfare impacts of surgical control of canine populations despite this practice often being promoted for animal welfare reasons.
We outline the primary welfare issues associated with surgical population control of free-roaming dogs, suggest steps that may be
taken to mitigate these problems and discuss barriers to improving dog welfare in TNR. Many opportunities for welfare problems
exist within the spectrum of surgical TNR initiatives. We recommend that further research is needed to set appropriate standards
for surgical approaches to free-roaming dog population management.

Keywords: animal birth control, animal welfare, assessment, dog population management, dogs, trap-neuter-return

The problem of free-roaming dogs
The global dog (Canis familiaris) population is estimated to
be at least 500 million individuals (Matter & Daniels 2000;
Hsu et al 2003; Jackman & Rowan 2007). In many regions,
dog numbers are considered to be problematic and control
strategies are required (Kahn et al 2008). Most citizens are
concerned about animal welfare, but concerns arising from
large numbers of free-roaming dogs may override this as the
dog population represents a source of problems for the
public (Hubrecht 1995; Dalla Villa et al 2010). Dogs can
transmit zoonoses, such as rabies or leishmaniasis (Dalla
Villa et al 2010), transmit infectious diseases to privately
owned cats and dogs, pollute areas with faeces, cause
nuisance, for instance through barking, endanger wildlife,
and can lead to road traffic accidents where human life may
be endangered (Feldmann & Carding 1973; International
Companion Animal Management Coalition 2007; Tasker
2007; Kahn et al 2008). 
Dog populations may be controlled by sheltering, surgical or
chemical sterilisation, euthanasia or mass culling (Tasker 2007;
Kahn et al 2008; Dalla Villa et al 2010; Hiby 2013; Massei &
Miller 2013). The method of dog population control selected
may raise a variety of ethical and animal welfare concerns.

Methods of dog population control 
Two primary methods of stray animal population control
are recommended by the European Convention for the
Protection of Pet Animals of 1988 (Council of Europe
1987). Catch and removal methods and trap-neuter-return
methods. Catch and removal methods involve taking indi-
vidual animals from their free-roaming environment,
either by sheltering, re-homing, culling or euthanasia
(Mannhart 2007). The European Convention supports the
method of catch-removal only if unavoidable in the
framework of national disease control programmes
(Council of Europe 1987). Removal of dogs by culling is
more common in developing countries (Dalla Villa et al
2010) but is widely considered ineffective (Kahn et al
2008; Dalla Villa et al 2010; World Organization for
Animal Health 2010), and may actually antagonise
communities and spread disease (Ceballos et al 2014).
Humane dog population management strategies are
supported by both the OIE (Kahn et al 2008; World
Organisation for Animal Health 2011), and animal welfare
organisations (International Companion Animal
Management Coalition 2007; Tasker 2007; RSPCA
International 2009). A variety of techniques may be utilised
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