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Abstract

The housing and handling of laboratory animals involved in research can affect their
welfare, and potentially the quality of scientific data produced. Despite evidence-based
proposals for welfare refinements, the adoption of new practices can be slow and
inconsistent, highlighting the need for a deeper understanding of implementation barriers.
| applied approaches from health psychology to understand the barriers to using tunnel

handling when handling mice in university research facilities.

Using the Theoretical Domains Framework, | conducted a systematic exploration of
potential behavioural determinants for intervention. Initial activities, including shadowing
and informal interviews, provided valuable insights into preliminary barriers and
facilitators at organisational and individual level. A subsequent online survey across seven
universities and interviews with technicians indicated that most people working with
animals in these facilities predominantly employ low stress handling methods for routine
handling. However, when mice are at risk of escaping, or have escaped, participants
reported feeling that tail capture is necessary. Interview participants stated that handling

escapes is not addressed in their institution’s mouse handling training.

Using stakeholder engagement, | designed an intervention to build technicians’ confidence
and knowledge of using tunnel handling in various escape scenarios. A video training was
developed with an experienced handler who demonstrated how to recapture mice in a
controlled setting using tunnel handling. The intervention was delivered to a sample of
technicians where it was tested for acceptability and feasibility. Results indicated
increased confidence and intentions to use the demonstrated methods for future escapes.
As mice are the most widely used species in laboratory research, this interdisciplinary work
has the potential to improve the welfare of many mice, if the intervention is further refined.
Moreover, this thesis provides a blueprint for systematically exploring animal welfare
concerns using interdisciplinary methodologies, whilst promoting the exploration of issues

across both individual and organisational level.
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Chapter 1. Project Introduction and Literature Review:
Human Behaviour Change and Animal Welfare

Animal welfare is a multi-faceted ethical and societal issue. Some definitions of animal
welfare focus on the feelings of the animals (e.g. Duncan, 2005) whilst others relate more
to their health and environment (e.g. Mellor & Beausoleil, 2015). I broadly use the term to
describe the subjective feelings and physical wellbeing of an animal (Dawkins, 1990). The
welfare of laboratory animals is dependent on many aspects, such as their husbandry, the
procedures they undergo, the climate and environment they are in (Baumans, 2007, Lopez-
Salesansky et al., 2016). In particular, how they are handled and housed can affect their
wellbeing and the quality of scientific data produced (Balcombe et al., 2004; Hurst &
West., 2010), and regular procedures they undergo can also cause pain and anxiety
(Harikrishnan et al., 2018). Therefore, those who care for and interact with the laboratory
animals are directly responsible for their welfare. To improve animal welfare, it is crucial
to change the behaviour of individuals who work with, and routinely interact with these

animals.



1.1. Laboratory Animal Welfare

Animal use in research has contributed significantly to advancements in science and
medicine (Grieder & Strandberg, 2002). While alternatives to using live animals in
research are preferred and techniques are continually being developed to minimize their
use, their involvement remains essential for treating diseases and advancing medical
improvements (EU, 2010; Laimore & llkiw, 2015; Rai & Kaushik, 2018). Recognising the
contribution of animals to scientific advancements underscores the importance to treat
them humanely, with consideration and utmost respect; it is crucial that their welfare is
prioritised. Animal welfare is important from a legal, but also moral standpoint. Morally,
there is a duty to treat animals with compassion and respect that extends beyond the
legal requirements (Montanari et al.,, 2024; Roe & Greenhough, 2023). Animals are
sentient beings, and like humans, are reinforced by rewards and motivated to minimise
stress, pain and suffering (Balcolmbe, 2009). Therefore, anyone including animals in their
research has a duty to treat them accordingly. From a UK legal perspective, the use of
animals in research is regulated by the Home Office under the Animals (Scientific
Procedures) Act which was introduced in 1986 (ASPA, 1986). In 2013, ASPA was amended
to bring UK law into line with the requirements of EU Directive 2010/63, and new codes
of practice and guidance have been introduced (UKRI, 2024). ASPA currently regulates
procedures that are carried out on protected animals (any living vertebrate, other than
humans and any living cephalopod) for scientific or educational purposes that may cause
pain, suffering, distress or lasting harm; this law is designed to ensure that animals are
treated in humanely and ethically, guaranteeing they are properly housed, fed, and
handled to minimize suffering and promote well-being (Dennison & Petrie, 2020).
Compliance with ASPA is mandatory and reflects society’s, and those involved in animal
research's commitment to ethical practices (Knight & Barnett, 2008; Ormandy & Schuppli,
2014). Moreover, addressing animal welfare concerns is crucial for maintaining public
trust. The public and stakeholders in scientific research often have significant ethical and
moral reservations about the use of animals in experiments; by ensuring high standards
of care, the research community can alleviate some of these concerns (Clemence &
Leaman, 2016; Mendez et al., 2022; Petetta & Cicciocioppo, 2021). Transparent practices

and a commitment to continuous improvement helps to reassure the public that the



welfare of animals in research is taken seriously, and increases support in research (Leech

et al., 2023; Mendez et al., 2022).

Animal welfare is multifaceted concept, with many definitions and discussions
surrounding it intersecting with ethics and morals (Carenzi & Verga, 2009). Animal welfare
can be interpreted from three different perspectives- the biological functioning of the
animal, its feelings and emotions, and its ability to live a natural life (Fisher, 2009; Fraser
2008; Fraser 2003). It not only involves the physical health and behaviours of the animals,
but also addresses their psychological wellbeing and overall quality of life (Mellor et al.,
2020; Mellor & Reid, 1994). For the purposes of the research detailed in this thesis, | apply
the definition of animal welfare by Duncan (2005, p.483) which defines animal welfare as
“the absence of strong negative feelings, usually called suffering, and the presence of
positive feelings, usually called pleasure”. Suffering has been described as a wide range of
unpleasant emotional states and the experience of negative affective state, such as pain
and fear (Duncan & Dawkins, 1983; Weary, 2014). This definition of animal welfare was
selected as it focuses on affective states, which is most relevant to the topic of this thesis,

which concerns the possible stress-inducing effects of animal handling.

There is a wealth of research exploring and evidencing how welfare can be improved
across a range of species (Baumans et al., 2013; Combes & Balls, 2014; Dawkins, 2008;
Stevens et al., 2021), and as such, ethical models and frameworks have been created to
assess welfare. The Five Domains Model, originally developed in 1994 and updated in
2020 (Mellor et al., 2020; Mellor & Reid, 1994), is a framework used to assess and evaluate
the well-being of animals. The model considers five key domains that collectively
contribute to an animal’s overall welfare: nutrition, environment, health, behavioural
interaction and mental state, and has been applied to promote welfare in a range of
species (Kells, 2022; McGreevy et al., 2018; Mellor & Burns, 2020). The purpose of each
domain is to highlight areas that are pertinent to welfare assessments. The model is not
intended to define good or bad welfare, but rather to facilitate systematic and coherent
evaluations. Additionally, it is important to recognise that welfare is not a binary state- it
can be considered a continuum. Alongside measures to assess welfare, there have been

frameworks developed to improve the standards of welfare overall (see Kagan et al.,



2015; Pinillos, 2018). The Principles of the 3Rs, which underpins ASPA (1986), is most
relevant to both the ethical and welfare issues of using animals in research to ensure best
practice (Russell & Burch, 1959). The 3Rs are replacement, reduction and refinement. The
NC3Rs build upon Russel and Burch's definitions and adapt the 3Rs as follows:
replacement refers to accelerating the development and use of predictive and robust
models and tools, based on the latest science and technologies, to replace the use of
animals in addressing important research questions. Reduction is defined as appropriately
designed and analysed animal experiments that are robust and reproducible and add to
the knowledge base; the number of animals used in research can be reduced by using new

technologies and using the appropriate experimental designs (Clark, 2018).

This project focuses on refinement, which is defined in a laboratory animal context as
“approaches which avoid or minimise the actual or potential pain, distress and other
adverse effects experienced at any time during the life of the animals involved, and which
enhances their wellbeing” (Buchanan-Smith et al., 2005 p. 381). Refinements improve
welfare by introducing enhancements to the environment and procedures, thereby
increasing overall wellbeing of laboratory animals by reducing their fear and promoting
positive affect (Mellor, 2012). Refinements in the laboratory include creating more
engaging and naturalistic environments, as well as adopting practices that minimise pain
and distress during scientific procedures (Cloutier et al., 2012; Panksepp & Burgdorf, 2000;
Rinwa et al., 2024). Direct inhumanity refers to practices that cause immediate distress or
harm, such as rough handling or inadequate housing conditions (Russell & Burch, 1959).
An example of a refinement to address a direct inhumanity is using skin swabbing instead
of fin clipping for the DNA sampling of zebrafish, which reduces the cumulative suffering
that laboratory fish experience (Tilley et al., 2020). In contrast, contingent inhumanity
refers to suffering that arises indirectly, such as stress from repeated handling or lack of

proper enrichment (Russell & Burch, 1959).

Refinements aimed at improving laboratory mouse welfare can address both direct and
contingent inhumanity. This project centres on a specific, proposed refinement: the use
of low stress methods to handle mice (Hurst & West, 2010). This refinement is linked to

the Behavioural Interactions domain of the Five Domains framework, as handling can



cause contingent inhumanity through repeated human-animal interactions, and direct
inhumanity by using methods that induce stress (Mellor et al., 2020). The Behavioural
Interactions domains measures welfare and highlights the importance of addressing
stress in handling practices (Mellor et al., 2020). Despite the original scientific evidence
supporting the benefits of low stress methods being published over a decade ago, these
methods are still not fully implemented (Henderson et al., 2020; Waters, 2019; Young et
al., 2022). This thesis sought to explore the barriers to implementation and developed

strategies to overcome them.



1.2. Handling Methods and Laboratory Mouse Welfare

Mice are the most widely used species in laboratory research, due to their anatomical,
physiological and genetic similarity to humans (Bryda, 2013). Data from the UK Home
Office revealed that in 2022, 2.76 million regulated procedures involving live animals were
carried out in accordance with The Animal Scientific Procedures Act (ASPA) in Great
Britain. Of these, 59% used mice. From a global perspective, Carone (2021) estimated that
111.5 million rats and mice were used in scientific research between 2017 and 2018 in the
United States. In the EU, of the 8.6 million animals used in research in 2020, 49% of these
were mice (Hobson, 2023). Given the widespread use of mice in biomedical studies, it is
the responsibility of those who care, use, or produce animals for research, testing or
teaching to assume responsibility for their wellbeing (EU, 2010). Consequently,
refinements aimed at enhancing the quality of life for mice can significantly improve

welfare for a large number of mice, both within the UK and globally.

There have been many evidence-based refinements introduced to improve mouse
welfare in the laboratory environment, such as refined dosing and sampling techniques
and methods for restraint (Davies et al., 2022; Lee et al., 2023). Perhaps one of the best
studied is environmental enrichment, where objects and materials are added their cages
such as nesting materials, toys and tunnels (Olsson et al., 2002; Sztainberg & Chen, 2010).
Captive and barren environments that prevent natural behaviours can cause frustration,
stress, depression and behaviours indicative of poor welfare (Bracke & Hopster, 2006;
Lecorps et al., 2021). Enriching the cage encourages mice to display more natural
behaviours (Wirbel, 2001), and can also improve cognitive performance in mice
(Arendash et al., 2004). Enriching their caged environment can also be achieved by
providing more complex cages (Makowska et al., 2019; Whittaker et al., 2012), or through
social housing and providing cage mates to encourage social exploration in their cage

(Olsson & Westlund, 2007).

A well-publicised intervention that aims to improve mouse welfare are the methods used
to handle mice. Traditionally, mice have been picked up by the base of their tail when they

are handled in a laboratory, a method that will be referred to as tail capture throughout



this thesis. However, in a key study published well over 10 years ago, Hurst and West
(2010) used an experimental approach to show that this handling method could cause
stress and anxiety in laboratory mice. Using behavioural measures (including approaching
a handler, performance in an elevated plus maze, and defaecation/urination frequency
when handled), they compared how mice behaved when they were tail captured to when
they were handled using a tunnel (tunnel handling) or in cupped hands (cupping). They
found that tunnel handling and cupping significantly reduced anxiety and stress compared
to tail handling. The mice that were handled using tunnel handling or cupped hands were
more willing to interact with the handler and showed fewer signs of anxiety. Tail capture
induced greater urination and defecation, indicative of anxiety and stress (Hurst & West,
2010). Therefore, the researchers concluded that tunnel handling and cupping enhance
the wellbeing of laboratory mice. As prey species, mice instinctively seek enclosed spaces
for safety and security (Balcombe, 2006). Tunnel handling can help the mice to feel more
secure and safer, as it avoids triggering the anti-predation responses that tail capture can
induce., which may cause them to feel as though they may be being captured by a

predator.

Since the publication of Hurst and West (2010), a wealth of research shows that there are
benefits to low stress handling methods, like tunnel handling or cupping, as these
methods reduce stress, anxiety and depression in mice, and increase exploration and
performance in standard behavioural tests (Clarkson et al., 2018; Gouveia & Hurst, 2017,
Ghosal et al., 2015; Gouveia & Hurst, 2013; Hurst & West, 2010; Novak et al., 2022).
However, although the evidence for its benefits was first established over 10 years ago
(Hurst & West, 2010), it is still not universally adopted (Henderson et al., 2020; Young et
al., 2023).

Some of the common barriers to implementation have been identified and include: time
it takes compared to traditional methods, perceived incompatibility with experimental or
routine laboratory procedures, lack of resources, and a lack of support from senior leaders
(Henderson et al., 2020; Waters, 2019; Young et al., 2023). Moreover, some stakeholders
report scepticism of the evidence relating to the benefits of tunnel handling (Henderson

etal., 2020), or that the positive effects from tunnel or cup handling would be meaningless



because restraining the mice is required for procedures (Henderson et al., 2020). Some of
these barriers to implementation have been specifically addressed, for example, Gouveia
and Hurst (2019) showed that experience of repeated restraint and subcutaneous
injections did not reverse the positive effects of tunnel handling. In addition, it has been
widely promoted at conferences in order to bring awareness to the benefits to both mice
and scientific research (Medical Research Council LMB, 2020; Waters, 2019). Despite the
evidence and resources, tunnel handling is still not fully adopted (Henderson et al., 2020;
Waters 2019). Henderson et al. (2020) conducted an international survey study in 2019
and explored the uptake of different mouse handling methods. They found that of their
sample of 390 people, 35% use tail handling exclusively, 43% use a combination of tail and
a low stress method, whereas 18% use low stress methods exclusively. Young et al. (2023)
also conducted a survey to benchmark the prevalence of tunnel handling. 215
participants, from a predominantly US-based sample, reported the methods they used to
handle mice. Of these participants, only 10% used low stress methods. 37% of individuals
used a mixture of tail capture, forceps and scruffing. 55% reported using tunnel handling
as one of their preferred methods for picking up mice, with 41% preferring cupping.
However, it is unclear from both studies how often these methods are used and to what
degree. It can be concluded that the exclusive use of low stress methods is not yet

widespread with tail capture still being used.

Refinements taking a long time to be adopted is not a problem that is unique to tunnel
handling. While anecdotal evidence suggests that previous welfare refinements have
taken considerable time to be consistently adopted despite demonstrated benefits, the
reasons may be multifaceted. Barriers to adoption may include regulatory constraints,
institutional culture, or limitations in funding. Additionally, minimum standards set out in
codes of practice may influence the extent to which new welfare practices are
implemented. Senior management, researchers and animal care staff play a crucial role in
animal welfare decisions, but their actions are often shaped by these broader factors.
There is now increasing recognition of the importance of understanding human behaviour
to facilitate good welfare practices (Carroll et al., 2021; Glanville et al., 2020; Pickering et
al., 2022). However, demonstrating that an intervention is effective does not necessarily

lead to widespread implementation (Squires et al., 2022). The process of implementing



new interventions can be challenging, as knowledge of a new intervention does not
automatically result in immediate behaviour change (Grimshaw et al., 2012). Whilst
evidence of an intervention’s benefit is a good starting point, the process of dissemination
and adoption may involve barriers related to organisational, cultural, and structural

factors (Correa et al., 2020).



1.3. Understanding Human Behaviour

1.3.1. Behaviour Change Frameworks

There are many models and frameworks designed to systematically understand human
behaviour. Such models and frameworks provide structured methods for identifying the
factors that drive behaviour, designing interventions and evaluating their effectiveness.
Such approaches have been widely used in a variety of contexts, and predominantly in
human health behaviour (Beenstock et al., 2012; Breuer et al., 2015; Pelly et al., 2023).
These models help researchers and practitioners to develop targeted strategies to

promote desired behaviours and overcome barriers to change.

The Behaviour Change Wheel (BCW) developed by Michie et al (2011), is a framework that
is widely used, and had been designed from a synthesis of 19 different behaviour change
frameworks (see Figure 1). It consists of three layers in the wheel. In the centre is the
COM-B model, which helps the user to understand behaviour. There are three essential
overarching predictors of behaviour and behaviour change the user must consider, which
are “capability” (physical and psychological), “opportunity” (physical and social), and
“motivation” (automatic and reflective) (Michie et al., 2011). Surrounding the centre of
this framework is a layer of nine intervention functions to choose from that can be used
to address capability, opportunity, or motivation of the behaviour. These include the
functions such as education, persuasion and training. The final outer layer identifies seven
types of policy that can be used to deliver the intervention functions such as guidelines,
regulation and communication marketing (Michie et al., 2014). The BCW has been
successfully applied in healthcare settings, for example, reducing obesity rates in low
socio-economic communities (Coupe et al.,, 2021), and to increase attendance at

healthcare service (Fulton et al., 2016).
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Figure 1: Behaviour Change Wheel

The Theoretical Domains Framework (TDF) encompasses 14 domains ranging from
environmental to individual-level factors (Atkins et al., 2017; Cane et al., 2012; Michie et
al., 2005). This framework can take into consideration individual and environmental
factors, laying the groundwork for in-depth evidence-based interventions grounded in
implementation science principles. The TDF was developed to address the complexity of
behaviour change by integrating multiple theories of behaviour change into a single,
coherent tool. It can provide a structured method for identifying and addressing the
psychological, social and environmental factors that influence behaviour and is useful in
complex settings where multiple factors interact to influence behaviour. Therefore, a
comprehensive understanding of the interactions between individual perspectives and
environmental factors is necessary to create an intervention for the desired behaviour

change.
A commonly applied framework to understand and change behaviour is the Theory of

Change (ToC). ToC definitions can vary, but Weiss (1995) defines ToC as a theory of how

and why an initiative works. Breuer et al (2015) define it as an approach which describes
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how a programme brings about specific long-term outcomes though a logical sequence of
intermediate outcomes. ToC approaches are also commonly known as “logic models”,
which represent processes through which an intervention produces outcomes (Mills et
al., 2019). ToC, or logic models, are often used during a planning stage of a change project
but can also be used for monitoring and evaluation. They are often developed using a
backward-mapping approach which starts with the long-term outcome, and then maps
the required process of change and the short and medium-term outcomes needed to
achieve this (Anderson, 2004). ToC has been used globally in the development and
evaluation of public health interventions (Bell et al., 2018; Breuer et al., 2015). However,
for the purpose of this work, it was not deemed an appropriate choice of framework due
its focus on outcomes. ToC is not specifically designed to analyse behaviour in the same
way that frameworks such as the Behaviour Change Wheel or Theoretical Domains

Framework are.

In exploring the factors that may influence behaviour within a laboratory context, models
of human behaviour change can play a crucial role in identifying predictors that shape the
target behaviour under study. These models can provide a framework for understanding
the complex influences on human behaviour, which can ultimately help with intervention
development. The research in this thesis applied a combination of the TDF and the BCW.
The TDF offered a systematic method for identifying a wide range of factors that
influenced behaviour in a specific context. In addition, as it is an amalgamation of multiple
behaviour change theories, it assists in understanding the complexity of behaviour change
from multiple perspectives (Cane et al., 2012). The BCW complemented this by using
these insights into an actionable intervention that was systematic and evidence based.
Combining the BCW with the TDF enhanced rigour of this research, allowed it to be
tailored, flexible and adaptable in my approach. Using a combination of theories has been
done successfully to identify barriers to behaviour change in other contexts (see Fahim et

al., 2020; Mather et al., 2022).
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1.3.2. Behavioural Predictors

Understanding behaviours and the context in which they occur is essential for any human
behaviour change project. However, this can be challenging, as there are many factors
which influence human behaviour which can be explored using behaviour change
frameworks. For example, there are covert influencers of behaviour that are not
observable, such as emotion (Ferrer et al., 2018; Lerner et al., 2015), attitudes (Van Doorn
et al., 2007) and biological factors like genetics (Johnson, 2007; Yoshimasu & Kiyohara,
2003). Other important external factors which may influence behaviour include culture

and social norms (Matsumoto, 2007; Schultz et al., 2007).

An organisation’s culture is the set of values, beliefs, attitudes, systems and rules that
outline and influence behaviour within an organisation (Cooper, 2000; Furnham & Gunter,
2015; Schein, 2010). Therefore, people within an organisation can influence each other
by modelling behaviour, a well-documented behaviour change technique described by
Bandura in his Social Learning Theory (Bandura, 1977). Bandura theorized that behaviour
is acquired through observational learning, where individuals can learn new practices by
watching others. In the context of laboratories and mouse handling, social factors may
play a role in shaping behaviour; for example, individuals can adopt different mouse
handling techniques by observing their peers. A laboratory setting has a lot of potential
for learning through peer observation due to the teamwork required in the role, which
may lead to behaviour that enhances or that compromises animal welfare standards.
Other environmental factors such as workplace guidelines for handling mice could also be
considered a determinant of behaviour, as they may shape how individuals behave
(McGaw et al., 2012). For example, an individual may be less likely to use tail capture for

general handling if their workplace does not permit it.

There may also be temporal, short-term factors in a laboratory context which could be
predictors of behaviour. For example, believing there are time constraints and tight
deadlines could impact the quality of care given to laboratory animals. Time constraints
can be a factor influencing quality of care in the healthcare field (Beenstock et al., 2012;

Mosadeghrad, 2014), but is also raised in the laboratory setting, whereby individuals feel
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they do not have time to implement refinements to improve the welfare of laboratory
animals, for example, rat tickling (LaFollette et al., 2019). In addition, recognition and
reward from the organisation could also reinforce positive behaviour, which may inspire
individuals to sustain their positive behaviours and influence others (Victor & Hoole,

2017).

Furthermore, habit is theorized to be a determinant of behaviour (Gardner & Lally, 2023;
Hall & Fong, 2007). It has been studied widely in many different contexts, such as health
behaviour and sustainable behaviour (Verplanken & Orbell, 2022). The Reflexive Impulse
Model (Strack & Deutsch, 2004) may provide insight into how people may act by habit
within laboratory environments by describing the distinction between reflective and
impulsive determinants of behaviour. In a laboratory setting, individuals such as
technicians, who often work in familiar or repetitive patterns may exhibit habitual
responses due to the automatic activation of previously learned behaviour. The model
suggests that environmental cues or situational triggers may cause automatic, reflexive
responses without deliberate conscious processing. This can explain the role of habits in
handling practices, and therefore, it must be considered how easy or difficult it may be to

establish new habits in laboratory contexts.

Evidently, behaviours are complex and influenced by a range of individual and external
factors. Furthermore, these factors may be connected, and this is where the application
of a framework, like the TDF, helped dissect these interactions and understand them
better. The TDF encompasses psychological, social and environmental domains, which
helped to analyse how organisational polices (environmental context and resources
domain) interacted with social influences (social/professional role and identity) and habits
(behavioural regulation domain). This allowed factors that had not been previously

investigated in this context to be robustly explored.

1.3.4. Implementation Science

Implementation science is the study of methods to increase the adoption,

implementation, and maintenance of evidence-based practices, programmes, policies,
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and guidelines (Eccles & Mittman, 2006). It has predominantly been used in the field of
health innovation and health promotion (Fernandez et al., 2019), but my research applied
this approach because the scaling of tunnel handling across individuals and settings was
clearly, at least partially, an implementation problem. By combining the BCW and TDF
frameworks, nuanced insights could be gained into the barriers and facilitators of tunnel
handling, leading to the development of a targeted and well-planned intervention built
on theory. Effective planning when developing an intervention is imperative because
many implementation strategies risk failure and face challenges due to poor or absent use
of theory in planning or selecting strategies, and a lack of understanding of the
determinants of the behaviour (see Fernandez et al., 2019). The absence of a theoretical
framework increases the risk of addressing behaviours without considering the context or
oversimplifying the approach by, for example, assuming that increased knowledge alone

will result in behaviour change (Heimlich, 2008; Ryan, 2009).

Part of the effective planning involved a thorough justification for the selection of theories
and interventions. A systematic review of the use of theory in implementation research
concluded that researchers must clearly justify the need for an intervention and use
theory to understand barriers and design interventions to advance implementation
research. In their review of 235 studies, only 23% of interventions developed, tested and
used theory to inform design of implementation strategies (Davies et al., 2010). Using
such theories added significant value by providing a structured framework to
systematically address challenges and enhance the likelihood of successful

implementation.

1.3.5. Stakeholder Engagement

Stakeholders are people who are affected by or can influence the research activities of
others (Currie et al., 2022; Franklin & Franklin, 2020). This can encompass a wide range of
people, including but not limited to: the public, decision makers, clients, patients, or any
interest groups (Byrne, 2019; Franklin & Franklin, 2020). Stakeholder engagement is
essential when designing any behaviour change intervention (Currie et al., 2022), and

describes the activities that the stakeholders are involved in relation to the research. For
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example, stakeholders may be involved and engaged in research via focus groups,
interviews or workshop activities. Stakeholder engagement gives the researchers the
opportunity to work with end-users and others that have a stake in the problem and
design an intervention that is based on the lived experiences of the people intended to
enact the behaviour, rather than based on any assumptions. “One-size-fits-all”
interventions and those designed using a top-down approach risk having limited efficacy
(Byrne, 2019; Vargas et al., 2022). Involving end-users when designing an intervention is
a commonly used practice in health intervention and implementation sciences (Currie et
al. 2022; Leask et al., 2019). Stakeholder engagement may also highlight additional
barriers to behaviour change that must be addressed and considered, for example,
communication patterns and workplace dynamics between different stakeholder groups
(Byrne, 2019). Effective communication between groups such as animal care personnel
and researchers contributes significantly to the welfare of the animals (Nuyts & Friese,

2023). Understanding such dynamics by involving stakeholders is an important part of

intervention development.

Stakeholder engagement has previously been used to successfully change human
behaviour in an animal welfare context. For example, Reed and Upjohn (2018) conducted
in depth consultations with local stakeholders such as community groups to understand
their individual perspectives when developing their Theory of Change (ToC) framework
for canine welfare. McDonalds and Clement (2019) also involved the community from the
outset for their intervention to assist unowned cats, by conducting focus groups with
various stakeholders and organisations to determine the acceptability of their project
within the community. Working with a variety of stakeholders ensures that different
needs are met, and that all angles and contextual constraints are considered (Currie et al.,

2022; Greenhalgh et al., 2016).
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1.4. Human Behaviour Change for Animal Welfare

Human behaviour change is essential to improving animal welfare. An increasing number
of studies have applied various methods and approaches from health intervention and
implementation sciences to animal welfare contexts (Glanville et al., 2020; Pickering et
al., 2022). While these models and frameworks are starting to be used to enhance animal
welfare, their applications have predominantly focussed on farm, domestic settings and
zoo settings (Coleman et al., 2000; Descovich et al., 2019; Mcleod et al., 2020; Reed &
Upjohn, 2018; Watters & Krebbs, 2019). However, the application of these models in this
context is still very limited. Glanville et al. (2020) reviewed 47 human behaviour change
studies in animal care and interactive settings and found only eight had applied a

framework.

Moreover, the use of behaviour change frameworks and models could be improved.
Glanville et al. (2020) found that in many studies, it was unclear which behaviours were
targeted for change, which ultimately made it difficult to determine if aspects of the
welfare interventions worked. Additionally, descriptions of the interventions (what was
included and how it was delivered) were not clear, which makes it difficult to replicate for
future researchers, and for readers to understand. Moreover, the reviewers found that
only a minority of studies used an intervention design framework in their planning, which
may limit their potential for acceptability and feasibility (Currie et al., 2022). However, in
terms of facets which are more likely to make an intervention successful, Glanville et al.
(2020) concluded that a clear understanding of the desired behavioural outcome of an
intervention is not only important for designing and implementing the intervention, but

also for evaluation and replication.

A small number of animal welfare studies have successfully applied approaches from
health intervention sciences, promoting the use of such methods. For example, Utami et
al. (2019) applied the ToC and used stakeholder engagement for a community-based dog
welfare intervention, which was deemed a success with increased vaccination rates. In
addition, Baatz et al. (2020) applied ToC to their research and created a causal framework

in a dog welfare intervention study in a sample of children. However, these studies did
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not do an in-depth analysis of behaviour to identify barriers, and inherently focussed on
short-term outcomes. This may impact the scalability of the work and make it difficult to

determine if the change is sustainable, as it may only be relevant in very specific contexts.

Using stakeholder engagement alongside a behaviour change framework for
understanding the context of a behaviour has previously led to the development of
interventions in domestic animal settings (McDonalds & Clements, 2019; Utami et al.,
2019). McDonald and Clements (2019) used the COM-B model to understand participants’
attitude and knowledge about unowned cats and find out their barriers to helping the
cats, in addition to using stakeholder engagement focus groups with various community
groups and key workers. However, their methods for how they applied the model to their
work was unclear. Nonetheless, the combination of using the COM-B model and
stakeholder engagement likely provided valuable insights into the psychological and
contextual factors influencing behaviour. This approach helped identify barriers, but also
increasing the likelihood of the intervention being accepted by the target audience. Their
results suggested that residents were more likely to report unowned cats two years after
the intervention was launched than before. Utami et al. (2019) created and evaluated a
community-based multifaceted project to increase dog vaccinations to reduce rabies and
maintain herd immunity in a village. They used ToC to control rabies via community-led
improvements, aiming for owners to provide better care for their dogs and ensure their
presence during vaccinations. However, the target behaviours can be considered vague,
making it difficult to evaluate the success of a ToC-driven intervention with unclear aims
and outcomes. The researchers also did not articulate the mechanisms of change or
specify how the intervention would specifically alter behaviours. In summary, while the
project showed potential, the lack of clear articulation of target behaviours and
mechanisms of change limits the ability for in-depth evaluation of the intervention’s
success beyond determining vaccination rates. This highlights the need for more precise
definitions of desired outcomes and clear details of how the intervention aims to achieve
the behavioural changes. However, the inclusion of stakeholders proved to be beneficial,
as it increased openness and appreciation for the community services, leading to greater

support for the costs of project activities.
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While human behaviour change frameworks and models are increasingly being used to
improve animal welfare, their use remains limited and often lack clarity in defining target
behaviours and mechanisms of change. The inclusion of stakeholder engagement has
shown potential in increasing the acceptance and effectiveness of these interventions
(McDonalds and Clements, 2019; Utami et al., 2019). Although human behaviour change
for animal welfare is a growing area of study, it has mostly been applied in domestic and
farm settings (Coleman et al., 2000; Glanville et al., 2020; McDonalds & Clements, 2019;
McLeod et al., 2020), with only one example in a laboratory environment (LaFollette et

al., 2020).
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1.5. Human Behaviour Change in the Laboratory Environment

Domestic, farm and zoo settings are very different from a laboratory setting, with each
having their own distinct complexities. In a laboratory, there are multiple stakeholders
with different roles and needs to consider, requiring a highly controlled environment
focussed on ethical oversight and experimental integrity. A typical set of stakeholders
includes animal care technicians, researchers in various roles, veterinarians, training and
competency officers, Animal Welfare Ethical Review Body (AWERB) committee members,
regulators, and welfare organisations. All stakeholders must be considered when
designing an intervention to improve laboratory animal welfare, so that all (potentially
competing or conflicting) needs are met where possible, and all perspectives are
considered in its design (Currie et al., 2022). In a laboratory setting, animal care staff are
likely to have different perspectives, constraints and needs compared to researchers
because of the different roles they have. Additionally, within a laboratory environment,
organisational practicalities like training, animal care policies and guidelines play a pivotal
role in influencing how animals are cared for. People within the organisation may have
been exposed to these policies and guidelines in differing ways, resulting in variation in
their understanding and consequent practice. These differences should be accounted for
when developing behaviour change interventions for a laboratory environment to ensure

consistency and effectiveness in the application of welfare practices.

To date, only one study appears to have investigated if an intervention can change human
behaviour and improve animal welfare in the laboratory environment. LaFollette et al.
(2020) used targeted training programmes with the aim of improving rat welfare through
tickling, based on the evidence of the benefits of this refinement (see LaFollette et al.,
2017). Drawing on evidence that a lack of training and knowledge could be a barrier to rat
tickling (LaFollette et al., 2019), the training programme increased implementation of
tickling and increased levels of staff self-reported self-efficacy, knowledge and familiarity
with the technique. This study demonstrates the effectiveness of targeted training
interventions in improving the implementation of welfare handling refinements. It

suggests that targeted intervention approaches for laboratory personnel hold significant
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promise for improving the adoption of refinement practices, with similar barriers (such as

lack of time) reported.

However, a clear limitation of LaFollette et al.’s (2020) rat tickling intervention was the
absence of tailoring the training programme to accommodate diverse participant roles,
skill sets, and perspectives. Specifically, the training intervention did not appear to be
tailored to particular roles or responsibilities within the laboratory setting. An alternative
approach would involve tailoring the training to address the needs of different groups,
ensuring the content is relevant and applicable. The researchers may benefit from
conducting a thorough needs assessment for future intervention work, developed using a
behaviour change framework. This approach would create a nuanced understanding of
the specific needs of people in different roles to create a targeted intervention. To
summarise, given the lack of other intervention work in this area, it is vitally important
that additional research (specifically, the research described in this thesis) is based on a
detailed and systematic understanding of the behaviours and the individuals expected to

perform them.

Whilst some studies have explored the impact of skills development on changing
behaviour (e.g. Coleman et al., 2000; LaFollette et al., 2020), these have not explicitly
drawn on a specific behaviour change framework or any intervention development
frameworks (for a summary of available frameworks see Araujo-Soares et al., 2018). The
absence of such frameworks limits the potential for interventions that are tailored to the
specific needs of the target population. The effectiveness of these interventions may have
been enhanced if they had used a structured framework, allowing for a more targeted
approach. The researchers could have gained deeper insights and uncovered unexpected
barriers and underlying mechanisms driving behaviours. Using a framework takes an
ecological approach to understanding a problem (Bartholomew et al., 2016), and could
enrich intervention design by first establishing a structured and systematic foundation. In
addition, not using a comprehensive evidence and theory-based protocol creates a missed
opportunity. Kok (2004) supports the integration of a design protocol, as it enhances the
credibility of an intervention, but also facilitates the adaptability and replication of the

intervention for future researchers. Applying a structured framework could have provided
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valuable insights and learnings that the researchers could leverage for future projects,
fostering continuous improvement and refinement of intervention strategies. Approaches
such as Intervention Mapping (Bartholomew et al., 2006) or the Behaviour Change Wheel
(Michie et al., 2011) could have played a role in systematically guiding the researchers

through the intervention development process.
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1.6. Conclusions and Thesis Aims

| examined the complexities of the barriers surrounding the implementation of low stress
handling techniques in laboratory settings with mice, then developed and tested an
intervention to address them. Through stakeholder engagement, | comprehensively
examined the contextual factors that influenced mouse handling decision-making,
providing nuanced insights into the decision-making processes. This involved exploring
staffing structures, hierarchies and the impact of policies and guidelines alongside
individual-level factors within a laboratory setting, building upon the work by Henderson

et al. (2020) which identified barriers to tunnel handling in a UK context.

There was a clear gap in the literature for a project that used health intervention sciences
to improve laboratory animal welfare for mice, with no existing interventions designed
specifically to improve mouse handling by changing human behaviour. Using behaviour
change frameworks and stakeholder engagement provided a systematic and integrated
approach to this issue. Although previous literature had identified the barriers to tunnel
handling in animal facilities (Henderson et al., 2020; Waters, 2019; Young et al., 2023), my
research was novel in that it contextualised these barriers and combined different
techniques to understand the problem. This project aimed to advance animal welfare by
promoting the use of contextual understanding in implementation problems through
stakeholder engagement and behaviour change frameworks. Drawing on multiple
theories, as relying on one theory risks oversimplifying complex behaviours (Kok, 2018),
this research provides a comprehensive approach to understanding and addressing these

challenges.

The overarching aim of my thesis was to identify and actively address the multilateral
barriers affecting the full-time adoption of low stress methods such as tunnel handling,
with the objective of developing an evidence-based pilot intervention. By creating an
intervention that increases the use of tunnel handling, this project has the potential to
improve the welfare of the most commonly used species in animal research and could
have a large impact on mouse welfare. This would also lead to better scientific outcomes

and encourage the practices of good welfare refinements.
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My thesis is a series of steps that includes initial scoping with stakeholders (Chapter 2), a
survey to explore current use of different handling methods in seven UK universities
(Chapter 3) with follow-up interviews (Chapter 4), the development and delivery of an
intervention (Chapter 5) and a test of its acceptability and feasibility (Chapter 6). By
applying human behaviour change theories to identify determinants of behaviour, using
stakeholder engagement and intervention development frameworks, this thesis not only
identified barriers, but also established a promising approach to drive change in

laboratory practices to improve mouse welfare.
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Chapter 2. Exploratory Study of Laboratory Environments

Abstract

This exploratory phase of the project initially explored the working of laboratory animal
facilities, focussing on stakeholder mapping and the extent to which low stress handling
methods had been adopted for laboratory mice. Over a period of six months, informal
conversations and shadowing with a range of stakeholders at various UK university
research facilities were conducted to understand the implementation of tunnel handling,
including barriers and facilitators. The research revealed the impact of organisational
culture and hierarchy on decision-making processes, particularly in relation to staff
psychological safety and communication barriers between researchers and animal care

technicians.

The reflections from stakeholders highlighted the need for openness between colleagues
and collaboration to prioritise animal welfare and facilitate the uptake of welfare
refinements. Moreover, individual-level factors such as resistance to change, habits, and
misconceptions around low stress handling emerged as barriers to tunnel handling. This
exploratory phase laid the foundation for the further investigation of the relationships
between organisational culture, hierarchies, individual behaviour and their implications
for laboratory mouse welfare, shaping subsequent research questions and potential areas

of interest.
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2.1. Introduction

In laboratory animal research, standards of welfare and expectations of behaviour are
continually evolving (Broom, 2011). For research facilities, being open to change ensures
that those who work with laboratory animals contribute to the progression of ethical and
responsible research. Therefore, a thorough understanding of the people, and of the
context in which these changes occur becomes important to be successfully implemented.
It is important to explore the contextual factors before developing and implementing
interventions, which is a common strategy in educational and healthcare interventional
research (Araujo-Soares et al., 2018; Beenstock et al., 2012; Coles et al., 2017; Swain-

Bradway et al., 2015).

In the context of this project, animal research facilities can vary in terms of their size, the
animal species used, and their staffing structures. Overlooking specific contexts,
environments and population characteristics can leave behaviour change projects open
to unpredictable challenges; understanding the laboratory animal setting will ensure
relevance and help to anticipate any potential issues and tailor the research to the target
audience (Cottrell et al., 2015; Glanville et al., 2020). Furthermore, understanding the
environment where the change will take place provides a valuable opportunity to identify
stakeholders. In addition to identifying them, stakeholders can be mapped, and their
individual needs, perspectives and role within the environment can be explored through
formal research methods. This approach not only offers insights into the culture, but also
delves into the dynamics among individuals in the environment and the factors that may
influence behaviour. Incorporating stakeholder perspectives is an inclusive approach
which aims to ensure that the diverse needs and concerns of stakeholders are considered
(Currie et al., 2022; Pappas et al., 2023). Stakeholder engagement provides a valuable
opportunity to involve individuals in any future programmes, whilst simultaneously
gaining insight throughout the development process. It can foster a collaborative research
culture and encourage open communication among the research team, research
personnel and animal care colleagues, and facilitate the process of co-creating a potential

intervention (Muff, 2017, Chapter 2).
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This initial exploratory work used elements of Intervention Mapping (Bartholomew et al.,
2006). Intervention Mapping is a framework which considers implementation throughout
the process of developing an intervention, which made it a suitable choice for my project.
It is a systemic process that engages stakeholders in the development of an intervention,
which makes it more effective and targeted to the end-users (Fernandez et al., 2019). This
exploratory phase was modelled on Step 1 in the Intervention Mapping framework,
conducting a needs assessment or a problem analysis, identifying what needed to be
changed and for whom. It was an opportunity to learn about the context of the behaviours

and understanding the population and setting.

This early phase of the project was dedicated to mapping the stakeholders in the context
of an animal research facility in a university in the North of England. | identified the groups
of people who worked with laboratory mice and conducted preliminary conversations and
shadowing them to begin to characterise the nature of their relationships and
interactions. | also gathered information about different universities' journeys to adopt
tunnel handling, including seeking information on barriers and facilitators from various
staff members’ perspectives. This allowed me to gain insight into additional aspects of the

process, barriers and facilitators and consider differences between settings.

The specific aims of this exploratory work were to:
o |dentify potential stakeholders associated with laboratory animal research
facilities.
e Characterise the nature of working relationships among stakeholders.
e Gather insights from stakeholders on the adoption journey of tunnel
handling within university animal research facilities.
e |dentify the barriers and facilitators encountered during the
implementation of tunnel handling practices.
e |dentify potential determinants influencing decision making with regards

to tunnel handling adoption and practice.
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2.2. Stakeholders

There were 13 stakeholders in total (see Table 1 for a summary), with different levels of
engagement in this exploratory phase. They either agreed to a conversation or be
shadowed while carrying out their usual tasks. Stakeholders were directly contacted and
invited to share their experiences in this exploratory stage of the project. Of the four
informal observations (two men, two women), technicians agreed to speak with me and
show me their daily activities. An informal approach was taken for the informal
conversation participants (three men, six women), in order to enable the stakeholders to
speak freely. All four institutions that were involved in this part of the project had
implemented low stress handling in their animal research facilities, which may have led

them to feel more open in engaging with this project.

Table 1: Characteristics of Stakeholders

Conversations Shadowing
North-East University North-East University
Adopted tunnel handling Adopted tunnel handling
e 1 Senior Staff Member in
Animal Research Facility e 1 Animal Care Technician
e 1 Training Officer e 1 Research Technician
e 2 Principal Investigators e 1 Specialised Senior
e 1 Research Associate Technician
North-West University North-West University
Adopted tunnel handling Adopted tunnel handling
e 1 Professor e 1 Animal Care Technician

e 1 Animal Care Technician

NC3Rs

e Senior Staff Member
Midlands University
Adopted tunnel handling
e 1 Assistant Director of Animal
Research Facility
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2.3. Activities
2.3.1. Shadowing

| carried out four shadowing sessions to start to understand the working environment in
university laboratory animal facilities. | initially shadowed one Animal Care Technician,
one Specialised Senior Technician and one Research Technician at a North-East university.
The Specialised Senior Technician was observed on two occasions. In order to gain a
broader understanding of the roles, people play across different facilities, | also shadowed
an Animal Care Technician in another university in the North-West of England. All

participants were contacted directly via email.

During my observations, | had informal conversations with each technician, asking them
about their role, their working relationships and who they interact with, and their
experience of handling mice. | did not use an interview guide to facilitate organic
conversations without preconceived ideas, and to build trust to allow stakeholders to
speak freely. Each observation lasted up to an hour, and technicians performed their day-

to-day activities, such as cage cleaning.

2.3.2. Informal Conversations

| invited stakeholders for informal conversations to understand their perspectives of the
rollout of tunnel handling at different universities. | wanted to understand the journey of
tunnel handling and hear individuals’ experiences of the barriers and facilitators of its
implementation. The conversations purposefully targeted a wide range of stakeholders
and perspectives (see Table 1). Some of the conversations were carried out using Zoom,
as at times it was not possible to meet in person due to Covid-19 and social distancing
measures. They all lasted up to an hour, without an interview guide to facilitate organic

conversations.
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2.4. Stakeholder Insights

From the collected notes derived from shadowing and conversations, | systematically
identified and grouped common ideas, insights and perceptions. Workplace hierarchies
and culture; psychological safety; assumptions and misconceptions; impact of Covid-19;
openness and facilitators to change were common reflections from stakeholders. This also
led to mapping the determinants of behaviour and create tables which grouped the

stakeholders.

2.4.1. Stakeholder Table

While the observations and interviews were taking place, | started to develop a

stakeholder table (see Table 2). This outlined who works at a typical animal unit.

Table 2: General Animal Research Facility Stakeholder Table

Animal Care and Technical

Research Roles

Management and Welfare

Roles Structures
e Animal Care e Research Technicians ¢ Director of Animal
Technicians e Research Assistants Facilities

e Senior Technicians
e Named Persons
. Veterinarian

¢ PhD Students e Technical Managers
e Principal Investigators e AWERB

2.4.2 Determinants of Behaviour Mind Map

The data enabled me to create a comprehensive mind map outlining potential
determinants of behaviour that were discussed. These determinants ranged from
individual factors, such as personality types, to organisational factors such as training,
policies and guidelines (see Figure 2). The development of the mind map was further
informed by literature on behavioural influences, providing a well-rounded perspective.
The mind map offered a visual structure categorising determinants at various levels:
individual, organisational, and societal. Through conversations and shadowing sessions, |
was able to identify the prominence of specific determinants and understand how they
interacted to influence handling behaviour. The visual representation helped illustrate the

complex interplay between factors, highlighting key areas for further exploration. It is
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important to note that the mind map represents only a selection of possible behavioural
determinants and serves as a provisional model for the laboratory welfare context. While
it may have evolved as the project progressed, it provided an initial framework for
considering behavioural theories and identifying key areas for exploration for subsequent

research.
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Figure 2: Mind map of the determinants of behaviour, showing factors which may
influence and interact to impact behaviour in a laboratory context.
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2.4.3. Insight 1: Workplace Hierarchies and Culture

Meetings with stakeholders in all three universities revealed that there is a clear
hierarchical culture across roles in the animal laboratory workplace, whereby researcher's
perspectives and needs are placed above those of laboratory personnel. Technicians
described not feeling empowered to speak up and feeling unable to disagree with
researchers when it came to handling methods and other aspects of their work. They
provided examples of how this could ultimately impact animal welfare negatively, for
example, if technicians feel unable to call out tail capture, or bring awareness to new
welfare interventions. This ultimately led to some technicians feeling undervalued and

unmotivated.

Technicians from multiple institutions identified that they would be more likely to be
persuaded to try a new welfare intervention if the suggestion came from another
technician. This is because they felt another technician would understand the pressures
of their role and would be able to relate to their experiences. One conversation with a
technician revealed that there is a perception that technicians do not like being told what
to do by researchers, and vice versa. They feel that researchers do not understand their
role and the pressures they are under, and researchers do not appreciate the work they

do.

Stakeholders also revealed that hierarchical structures, particularly from senior staff
members, can hinder progress in advancing animal welfare. For example, one technician
revealed that a senior member of staff would not allow the facility to change to tunnel
handling simply because they did not believe in the benefits, and the change to tunnel
handling was only implemented after the senior staff had left the institution. This
highlighted how senior members of staff can be a significant barrier to implementing
advances in welfare because of the influence they have more decision-making authority

that impacts on large numbers of people in an organisation.
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2.4.4. Insight 2: Psychological Safety

However, the shadowing and conversations revealed indicators of good psychological
safety at some institutions. For example, some technicians described working in a culture
of honesty where any accidents or near-misses get reported to the Home Office. A
technician revealed that this is important in the unit, and everyone is encouraged to speak
out if there are any errors to help improve things in the future. Moreover, there is a
reassessment process to retrain technicians or researchers if mistakes are made in order
to ensure that all mice handling is done correctly, and both staff and students feel

confident in their skills.

This exploratory phase also indicated that, in some universities, decision-making can be a
collaborative process, for example, via discussions in formalised groups and forums. Some
of the groups described including members with different roles, to gain wider
representation and views. This indicated a desire to neutralise the impact of hierarchies

and promote psychological safety and an open culture.

2.4.5. Insight 3: Impacts of Covid-19

The Covid-19 pandemic was described by stakeholders as having changed the dynamics
of some relationships. For example, technicians reported that due to changing working
patterns and access to facilities as a result of university policies, researchers have needed
to rely more on animal technicians to help them conduct their research, such as
performing procedures and checking on animals. This has led to increased communication
and more trust between researchers and technicians, reported at multiple institutions.
Moreover, technicians revealed that the new reliance on technicians has led researchers
to gaining a better understanding of their role, which in turn, could positively influence

the working relationships.

2.4.6. Insight 4: Assumptions and Misconceptions

Some people made assumptions and held beliefs about tunnel handling and the logistics

around the method that might deter them from piloting or adopting it. For example, some
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technicians report that some researchers and technicians believe that tunnel handling
takes more time than tail handling or that it is not compatible with other laboratory
procedures. The most common misconception that appeared in the conversations is the
belief that any benefits of tunnel handling are overshadowed or erased by invasive
experimental procedures that are carried out with the mice. From the conversations,
there was speculation among technicians that researchers may be reluctant to change
their handling methods, as it could be a threat to their professional identity. This was
because it could be difficult for researchers to accept that the tail handling method that
they have been using their entire careers may have increased anxiety in their animals or
influenced their data collection. Changing methods now could have repercussions if they

replicated their work or conducted any further research.

2.4.7. Insight 5: Openness to Change and Habits

Another factor that emerged in conversations with stakeholders was openness to change.
One technician discussed their experiences where, anecdotally, they found older
colleagues appeared to be more reluctant to change, and less open to trying new
techniques. Multiple technicians reported that senior members of staff they have worked

with were not open to trying tunnel handling as they had tail handled their entire career.

The role of habit emerged as a strong barrier to adopting tunnel handling. Both
researchers and those in technical roles disclosed the difficulties they faced in breaking
their ingrained habit of using tail capture. Technicians particularly reported difficulty in
the technical community in breaking the habit of tail handling, especially if this was a
method they had used for a long time in their career. Some reported it being difficult to
persevere with tunnel handling. However, one technician reflected that the role requires
being able to adapt to changes quickly, as changes in policy happen frequently. For one
technician, it took them two weeks to adapt to tunnel handling and be able to do it with
ease, whereas for the principal investigator, they reported that they still slip back into

habits of using tail capture.
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2.4.8. Insight 6: Facilitators of Change

In terms of persuading individuals to adopt tunnel handling, various methods have been
identified. People in different roles reported that they were more inclined to change to
low stress handling methods after observing their peers in similar roles promoting it. For
example, one technician was convinced by the methods after seeing another technician
present at an IAT Congress conference. Another technician became more receptive to

tunnel handling after watching an external technician demonstrate the method in person.

For researchers, the primary driver for adopting tunnel handling was often due to
workplace guidelines mandating its use, highlighting the influence of institutional policies.
This underscores that different facilitators are effective for different roles: technicians are
often influenced by peer demonstrations and hands-on examples by people understand
their pressures and nuances of their roles, whereas researchers respond more to formal

institutional guidelines.

Another common approach that was reported was appointing champions within
facilities. These champions worked as points of contact for anyone who needed help with
implementing tunnel handling and overcoming any difficulties. Conversations revealed
that technicians and researchers were often surprised by the simplicity of tunnel handling,
often commenting, “Is that all | have to do?” A professor noted that researchers are
persuaded by data and evidence, a view that was supported by an animal technician at
another university. They believe that researchers are motivated by speed, efficiency and
“getting the job done”. In contrast, there is the perception that animal technicians are
primarily motivated by animal welfare, along with techniques that make their jobs easier

and more efficient.
These insights illustrate that effective facilitators for adopting tunnel handling can vary

between technicians and researchers, emphasising the need for tailored approaches to

encourage the adoption of low stress handling methods.
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2.5. Conclusions

This exploratory phase of the project revealed that organisational culture had a
substantial influence on psychological safety within laboratory settings. Psychological
safety describes individuals’ perceptions about the consequences of interpersonal risks in
their work environment (Edmondson, 2004). Turner and Harder (2018) defined it as a
feeling or climate where the individual can feel valued and comfortable yet still speak up
and take risks without fear of retribution, embarrassment, judgment or consequences
either to themselves or others, promoting learning and innovation. Hierarchical structures
in place often make up part of organisational culture (Tear et al., 2020), but can inhibit
open communication and prevent individuals from voicing concerns or disagreeing with
senior colleagues (Edmondson, 2018; Ge, 2020; Pacheco et al., 2015). In this context,
technicians reported they were on the “lower” end of the hierarchy, with researchers
above them. The separation of levels in the hierarchy may lead to a lack of empowerment,
and technicians may feel that they cannot voice their concerns and or disagree with senior
colleagues or researchers. For instance, in situations where a researcher engages in tail
capture, a technician may feel uncomfortable and unable to challenge the behaviour,
leading to the use of tail capture continuing. This would ultimately lead to poor mouse

welfare.

The link between hierarchy, psychological safety and innovation was explored by Chen et
al. (2021), who found that when employees feel free to express concerns, or suggestions,
they are more likely to engage in innovative behaviours. Additionally, their perceptions of
hierarchy influence this relationship. Specifically, if employees view their position in
hierarchy positively, they are more likely to voice new ideas. Employees who feel valued
and respected are more likely to speak up to suggest innovative ideas, highlighting the
relationship between hierarchy, psychological safety and innovation. In a laboratory
context, good psychological safety is necessary to make advancements in welfare, as poor
psychological safety may prevent individuals from calling out bad welfare behaviours or
suggesting new refinements for future implementation. Therefore, it is essential to
explore the link between culture and psychological safety in more depth, and how it

affects implementation of refinements.
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In this study, participants from some institutions described a hierarchical structure that
limits open communication, particularly for technicians. The separated structure was very
visible when | identified the stakeholders and grouped them. This perception was also
evident in the literature; the Brown Report (Brown et al., 2013), an investigation into
failures in laboratory animal care at King’s College London, which noted the physical and
social separation between researchers and animal care technicians. Nuyts and Friese
(2023) conducted a qualitative study exploring the communication patterns between
scientists and animal care technicians and found that scientists communicate with
technicians about operational issues and speak to fellow scientists about experimental
design and moral concerns. This hesitation to discuss animal welfare and moral concerns
with technicians may stem from scientists’ fear of being critiqued, as this exploratory work
identified that technicians are the primary caregivers for the animals. Additionally,
technicians expressed that they are more receptive to new refinements when these
suggestions come from other technicians, who understand the pressures of their role. This
suggests that technicians may feel others do not fully grasp the pressures they face or
may feel isolated from researchers. These findings highlight significant communication
issues between researchers and technicians, which could negatively impact animal
welfare. However, as the insights from this work indicate, the divide may be shifting due
to the new reliance on technicians from researchers due to working patterns changing

since Covid-19.

Moreover, the wider literature and this exploratory work illuminates that there is a
hierarchical structure across the industry; it is not specifically evident in one institution.
Ineffective communication and reluctance to address welfare concerns may lead to the
persistence of inadequate practices, ultimately affecting the wellbeing of the animals in
the laboratory. The link between organisational culture and animal welfare requires
deeper exploration, as this exploratory phase identified it as a key determinant.
Understanding the relationship more thoroughly would provide crucial insights for
improving laboratory practices across the field. Does a good culture lead to better

implementation of tunnel handling?
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The implementation of tunnel handling in three universities revealed a dependency on
senior leadership support. Without their support, it is evident that introducing new
welfare interventions becomes challenging. In various instances, stakeholders shared
their experiences of leaders opposing an intervention, which delayed the advancement of
new refinements. It was only when these staff members left, that changes could take
place and new refinements advanced, which highlights the impact of hierarchy and
innovation (Chen et al., 2021). On the other hand, senior staff members shared the
significance of junior colleagues in the successful implementation of welfare
interventions. For example, while senior management may initiate the rollout of tunnel
handling, the reluctance of experienced, trusted personnel like animal care technicians
could cast doubt on its appropriateness. This scepticism could influence junior colleagues,
impacting their adherence to the intervention. These dynamics highlight the complex
interplay between the hierarchical levels in shaping decisions about welfare interventions.
The reluctance between researchers and animal care technicians to openly discuss animal
welfare may contribute to a lack of transparency and collaboration within laboratory
settings (Nuyts & Friese, 2023), which may ultimately hinder welfare for the animals and
result in slow progression of the implementation of new refinements. However,
participants from other institutions described a very different situation: a culture of
openness, where colleagues are encouraged to speak up about errors and embrace a
culture of learning from mistakes. In these settings, there was a willingness to learn from
mistakes, creating a culture where welfare is prioritised. This could be explained by the
institutional values and policies that could be in place. Institutions that explicitly prioritise
welfare and have policies that encourage open communication and error reporting may
be more likely to create a positive culture regarding animal welfare (Hawkins et al., 2014).
These findings from this exploratory work highlight the connection between workplace

culture and animal welfare.

In addition to uncovering the impact of hierarchy and organisational culture, individual-
level factors that may be determinants of handling behaviour have been identified as
possible avenues for future exploration. Specifically, the varying levels of individuals being
open to change. They shared their experiences where, anecdotally, colleagues with a

longer employment history appeared to be more reluctant to change, and less open to
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trying new techniques. This observation is supported by the literature on human
personality, where across the lifespan, openness as a personality trait decreases with age
(e.g. Donnellan & Lucas, 2008; Srivastava et al., 2003). This may also be explained by the
role of habits, which are behaviours that are often performed without conscious
deliberation with a degree of automaticity can be grouped under the concept of habit
(Jager, 2003; Smith & Graybiel, 2016). The participants in this exploratory phase admitted
difficulty in breaking habits, especially those with a long career of mouse handling. It may
be that older individuals have worked in laboratories for many years and have developed
stronger habits of using tail capture, which they may find difficult to break, leading to a
reluctance in changing behaviour. The role of habits is important for changing behaviour

and was considered an important determinant explored further in Chapter 3.

In addition, participants’ narratives demonstrated misconceptions about the practicalities
of using low stress mouse handling methods. A continuing misconception identified in this
study is the belief that any benefits of tunnel handling are overshadowed by invasive
experimental procedures that are carried out with the mice, therefore deeming any low
stress efforts as void (also reported in the survey studies by Henderson et al., 2020;
Waters, 2019; Young et al., 2023). However, research aimed at addressing this found that
only brief tunnel handling is sufficient to reduce anxiety in mice (Gouveia, 2014), which
demonstrates that even minimal intervention can have significant welfare benefits,
despite experimental procedures. The implications of these misconceptions are
significant for mouse welfare, as if perceptions among technicians and researchers do not
change, it may lead to the under-use of low stress methods to handle mice, reducing
opportunity to improve mouse welfare. Future studies should explore why these beliefs

are still prevalent, despite the evidence disputing the misconceptions.

This explorative study aimed to understand the laboratory environment and working
relationships in it and provide insights into the journey of different institutions when
adopting tunnel handling. Beyond the reports of individual behaviour and challenges, the
research revealed decision-making of processes of implementing refinements in
institutions, highlighting the factors that facilitate or act as barriers. This provides an

interesting context in which to consider the implementation of welfare refinements and
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the complexities around it. Furthermore, this work has contributed valuable insights into
the workplace culture and hierarchical structure within different Ilaboratory
environments; it enabled me to identify the key stakeholders and potential determinants
of behaviour. This exploration not only gave insights into the factors that influence mouse
handling behaviours and decision-making for both researchers and technicians, but also
shed light on organisational nuances that affect the welfare practices within institutions.
The impact of hierarchy and organisational culture on mouse handling needed further
investigation, as these factors could be both facilitators and barriers to the
implementation of good welfare practices. Notably, this stage of the project played a
pivotal role in shaping subsequent research questions and areas of interest. These findings
provided a foundation for exploring the complex relationship between organisational
culture, workplace hierarchy, and their impact on laboratory animal welfare. However,
further research was needed to explore how these factors are interconnected and

potentially influence handling decisions.
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Chapter 3. Exploring Barriers and Facilitators to Low Stress
Mouse Handling: Addressing the Impact of Culture of Care
and Workplace Guidelines

Abstract

Low stress handling methods in animal research can enhance animal welfare and the
quality of scientific data. However, increasing the widespread implementation of such
methods is a challenge, due to a range of barriers. Building on the stakeholder
identification and findings reported in Chapter 2, the work reported here further
investigated the factors influencing the adoption of low stress handling methods,
addressing both individual and organisational level aspects. An online survey was used to
assess the current adoption of low stress handling and traditional tail capture within a
sample of seven universities in the UK. The survey examined key factors including culture,
habit and psychological safety, in a larger sample of 141 participants (animal facility staff
and researchers), using the Theoretical Domains Framework (TDF) as a guide. Quantitative
data were analysed using descriptive statistics and correlations, while qualitative data

from free text responses were analysed using descriptive thematic analysis.

The findings revealed a range of barriers and facilitators at both individual and
organisational levels that were associated with the frequency of use of low stress handling
methods. Individual-level factors associated with frequency of low stress handling included
knowledge, beliefs, and the role of habits, awareness of policies, whilst organisational-
level factors included the perception of workplace culture (a ‘culture of care’). Perceptions
of a stronger culture of care were associated with stronger tunnel handling habits. This
study offers a more comprehensive perspective on the diverse challenges faced by
individuals in various roles and highlights the need for targeted educational and training
initiatives to support individuals with the necessary skills to use low stress handling in

different contexts.
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3.1. Introduction

Given the widespread use of mice in biomedical studies and the numbers of procedures
being performed under the Animal Scientific Procedures Act (ASPA, 1986), refinements
aimed at improving the quality of life for mice can improve welfare for a vast number of
animals, both in the UK, and internationally (see Chapter 1). Lloyd (2008) defines a
“refinement” as any method which minimise pain, suffering, distress or lasting harm that
may be experienced by research animals, and which improves their welfare. As well as the
scientific procedures that mice undergo, the welfare of laboratory mice can also be
affected by their housing and husbandry. For example, refinements such as social housing,
adapting cage sizes and adding enrichment to cages benefits mouse welfare (Olsson &
Dahlborn, 2002; Wiirbel, 2001). Such improvements can contribute towards a better

environment for mice, promoting their physical and psychological well-being.

In 2010, the first evidence was published showing that traditional handling methods for
mice were a welfare concern and could be improved (Hurst & West, 2010). Traditionally,
mice have been picked up by their tail, a method known as ‘tail capture’ (Hurst & West,
2010; Prescott & Lidster, 2017). However, experimental evidence showed that despite
being widely accepted and used by generations of researchers and laboratory personnel,
alternative methods, such as cupping or using a tunnel, could be an important refinement
to improve mouse welfare. Tunnel handling, a refined method of handling known as a
“low stress handling method”, involves guiding a mouse into a tunnel and picking them
up with the tunnel with minimal contact, rather than capturing them by the tail. “Cupping”
is another refined method of handling mice, which involves picking up the mice with
cupped hands and does not require any equipment (Davies et al., 2022). Since then, there
have been many studies that have found benefits to low stress handling methods, such as
reducing anxiety and depression in mice, reducing chronic stress, improving research
outcomes, and increasing exploration and performance in standard behavioural tests
(Clarkson et al., 2018; Clarkson et al., 2020; Ghosal et al., 2015; Hurst & West, 2010
Nakamura & Suzuki, 2018).
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Despite the large evidence base in support of adopting low stress handling, these methods
are not yet fully adopted. Henderson et al (2020) conducted an international survey to
identify the handling methods being used by individuals who work with and/or conduct
research using laboratory mice, in addition to exploring the common barriers that
prevented the uptake of low stress handling. Their findings revealed that some
technicians and researchers perceive tunnel handling as too time consuming and
incompatible with standard procedures or specific types of mice. Similar perceptions were
reported in an international survey study by Young et al. (2023) which examined beliefs

about tunnel and cup handling and benchmarked handling practices.

The literature indicates that barriers to using low stress methods, such as tunnel handling
or cupping, persist and many laboratory personnel continue to use the standard method
of tail capture for mice (Henderson et al., 2020; Waters, 2020; Young et al., 2023). Similar
to the approach taken in studies involving mice, surveys have also been utilised to
examine the reasons behind the choice of handling methods for laboratory rats. Burn et
al. (2023) conducted an international survey to explore the use of different handling
methods for lifting laboratory rats, alongside handlers’ reasons and concerns.
Interestingly, similar to findings in the mouse handling literature (Henderson et al., 2020;
Young et al., 2023), the most frequently cited reason for using tail lifting was its perceived
speed and convenience. However, like Henderson et al. (2020) and Young et al. (2023)
they also did not enquire the degree to which each handling method was used, and why.
It would be valuable to determine the frequency of each handling method to better
understand their prevalence. For instance, individuals may only resort to tail capture to
handle mice in specific situations where they feel it is feasible, which may suggest it is only
used rarely. The survey study described in this chapter not only systematically identified
the uptake of methods and draw out the barriers, but crucially, it explored the potential
determinants of behaviour at organisational and individual levels that may influence

handling decisions, and how they interacted.
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3.1.1. Determinants of Handling Practices

Workplace Culture

In the context of laboratory animal research, the term “Culture of Care” is used to describe
an establishment-wide commitment to improving animal welfare, scientific quality, care
of staff and transparency for all, such as stakeholders and the public (Bacon et al., 2021;
Robinson et al., 2020). Therefore, the degree to which a Culture of Care is found in an
animal unit could influence how individuals prioritise and place importance on welfare
refinements such as tunnel handling, and potentially impact the welfare of the animals
and the scientific quality of the data collected. This draws parallels from the healthcare
literature, where a good Culture of Care has been linked to improved patient medical
outcomes (Braithwaite et al., 2017; Hahtela et al., 2017). It is anticipated that a similar
dynamic may exist in animal research facilities, where the welfare of laboratory animals

benefits from a workplace that has a good Culture of Care.

The culture in which researchers and technicians do their work is coming increasingly
under the spotlight (Nuyts & Friese, 2023; Wellcome, 2021). Psychological safety
describes an individual's perception about the consequences of taking interpersonal risks
in their work environments (Edmondson et al., 2004; Edmondson, 1999). A psychologically
safe environment would mean that researchers and technicians feel like they can express
concerns, suggest new ideas, and communicate openly. These are all important
components in ensuring a good workplace culture and good welfare for mice. For
example, it is important that a handler feels secure in communicating if they struggle to
use low stress handling, and not fear repercussions. Moreover, handlers should feel
confident to suggest new refinements and be supported to try them, if appropriate.
Considering both Culture of Care and psychological safety allows us to explore how a

supportive environment can advance animal welfare.

Social Influences and Handling Guidelines

Chapter 2 revealed that laboratories are complex environments - workplace dynamics can
also influence handling practices. The variation in handling behaviour in organisations

could be explained by different models of human behaviour. For example, social learning
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theory (Bandura & Walters, 1977) could play a factor in how handling practices may be
inconsistent - a researcher may copy the handling techniques of another researcher, but
technicians may use a different method, which can lead to inconsistent methods of
handling within a unit. In addition to social influences, there may be environmental
factors. For example, there is limited consideration in the literature on how perceptions
of the existence of workplace guidelines affects decisions in handling behaviour. As
discussed in Chapter 1, previous studies have enquired if there are handling guidelines
but have not explored this in depth (Henderson et al., 2020; Young et al., 2023). For
example, they did not explore if there were guidelines at the institutions in which their
surveys were shared and the content of any guidelines, or how these guidelines had been
interpreted by comparing with participant responses. Organisational factors such as
culture and the presence of workplace guidelines can influence individual behaviour and
the degree to which someone uses certain methods. There currently remains a gap in our
understanding, as the interplay between perceptions of guidelines and actual guidelines
could significantly impact decision-making in handling behaviour. Understanding the real-
world impact of guidelines on individual behaviour can inform how to standardise
behaviour in animal facilities. Workplace guidelines are an important environmental
aspect to consider, as it may be overlooked as a determinant of behaviour as highlighted
in Chapter 2. Moreover, the interpretation could be an interesting finding for
organisations, as it may encourage them to consider how to disseminate any guidelines

for implementation and whether current methods are effective.

Habits

In Chapter 2, stakeholders highlighted that it may be difficult for people to break their
habits of using tail capture, especially if it is a method that they had used for their whole
career. Habits are a social construct with varying definitions and characteristics associated
with the phenomenon (Gardner & Lally, 2023). For the purposes of this study, the
definition of habit by Gardner and Lally (2023) was chosen; they define habit more
broadly, as the process by which a context-response association, learned through
repeated behavioural performance in a specific context, triggers an impulse to do the

associated response when exposed to context cues. When repeating a behaviour in a
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particular context, implicit associations in memory between contexts and responses are
formed (Carden & Wood, 2018). In a laboratory setting, technicians and researchers often
perform routine tasks, which contribute to the development of habits (Verplanken &
Orbell, 2022), for example, the daily routine of changing mouse cages, which requires
many mice to be handled. The repetitive nature of such tasks facilitates the formation of
habits over time, and those who have handled mice using tail capture may have developed
strong habits during those recurring tasks which might be difficult to change (Jager, 2003;
Verplanken & Orbell, 2022).

Habits may lead to a resistance to change, particularly if learning new habits require time
and dedication (Lally et al., 2010). In an animal laboratory setting, difficulties in breaking
familiar habits could slow the implementation of new welfare refinements. Outdated
methods and habits may ultimately be passed onto the next generation of researchers
and technicians, thereby slowing the advancement of new welfare practices (Lloyd et al.,
2008). However, those more recently moving into research and technical roles may only
have ever been taught to use low stress handling and developed strong habits of these
methods of handling. Furthermore, different job roles may require the individual to
handle mice to varying degrees- an animal care technician may handle mice daily,
compared to a principal investigator who may only handle mice on rare occasions, leading
to varying strengths of habits. To date, this is an understudied area as there are no studies
which examine the role of habits in laboratory handling practices. It is unclear how habits
affect handling behaviour or intersect with other determinants of behaviour in a

laboratory setting.

Career

It is important to consider how a person’s current role and preceding career path may
influence their behaviour. For example, technicians who handle mice daily with a long
history of tail capture may report difficulty with using tunnel handling consistently, due to
the formation of strong habits. On the other hand, a newly recruited researcher with no
history of mouse handling may join an institution which only delivers low stress handling

training and be given the opportunity to develop habits which enhance mouse welfare.
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In addition, an individual’s job is likely to shape how individuals perceive their role and
responsibility towards the mice under their care. For example, those who work as animal
care technicians may have direct involvement with the animals and be responsible for
their care and welfare, often forming close bonds with the animals (O'Malley et al., 2022;
Randall et al., 2021). They may lead to a strong sense of responsibility for delivering the
best practices for animal welfare. However, researchers may primarily view them as
experimental animals necessary for advancing scientific knowledge (Birke et al., 2007),
perhaps leading to a more detached perspective towards them. While they recognise the
importance of ethical treatment and welfare standards, their primary focus may lie in the
careful implementation of research procedures in the pursuit of knowledge (Nuyts &
Friese, 2023; Sharp, 2019). However, this view oversimplifies the complexities of the
laboratory environment. For example, technicians may find that the caring responsibilities
conflict with the demands of their role (see Chapter 2), and researchers can develop

genuine concern for the animals involved with their work.

Theoretical Domains Framework

Behaviour change has been a topic of study in a variety of fields such as organisational
psychology, public health and animal welfare (Atkins et al., 2017; Dyson & Cowdell, 2021;
Glanville et al., 2020; Shumla et al., 2024). The Theoretical Domains Framework (TDF) is a
comprehensive theoretical framework which was developed to understand and address
behaviour change in a range of contexts (Michie et al., 2005). It provides a systematic way
to identify factors influencing behaviour, which can help in the development and
implementation of effective interventions (Cane et al., 2012; French et al., 2012). The TDF
integrates constructs from multiple theories and is derived from 33 theories of behaviour.
It resulted in a framework that consists of 14 theoretical domains, each representing a
distinct set of factors that influence behaviour change (Cane et al., 2012). The 14 domains

are:

1. Knowledge: Awareness of the behaviour, including procedural knowledge.

2. Skills: Ability or proficiency acquired through practice.
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3. Social/Professional Role and Identity: A coherent set of behaviours and
displayed personal qualities of an individual in a social or work setting.

4. Beliefs about Capabilities: Acceptance of the truth, reality or validity about
an ability that a person can put to constructive use.

5. Optimism: The confidence that things will happen for the best or that
desired goals will be attained.

6. Beliefs about Consequence: Acceptance of the truth, reality, or validity
about outcomes of a behaviour in a given situation.

7. Reinforcement: Increasing the probability of a response by arranging a
dependent relationship, or contingency, between the response and given
stimulus.

8. Intention: A conscious decision to perform a behaviour or a resolve to act
in a certain way.

9. Goals: Mental representations of outcomes or end states that an individual
wants to achieve.

10. Memory, Attention and Decision Processes: The ability to retain
information, focus selectively on aspects of the environment and choose
between two or more alternatives.

11. Environmental Context and Resources: Any circumstance of a person’s
situation or environment that discourages or encourages the development of
skills and abilities, independence, social competence and adaptive behaviour.
12. Social Influences: Those interpersonal processes that can cause individuals
to change their thoughts, feelings or behaviours.

13. Emotion: A complex reactive pattern, involving experiential, behavioural
and physiological elements, by which the individual attempts to deal with a
personally significant matter or event.

14. Behavioural Regulation: Anything aimed at managing or changing

objectively observed or measured actions.

The TDF can be applied in different ways, for example in intervention design, diagnosis,
evaluation and implementation (Atkins et al., 2017; Little et al., 2015; McGowan et al.,

2020; Philips et al., 2015). In the context of this work, the TDF is used to identify barriers
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and facilitators to using low stress handling methods by systematically using the

framework of the domains.

3.1.2. Rationale for the Current Study

Following the publication of Hurst and West (2010), there is now a strong initiative in the
UK to implement low stress handling. It is also supported by scientific organisations such
as the NC3Rs, who champion the method by providing resources and promoting it.
However, recent survey data show that it is still not fully implemented in the UK
(Henderson et al 2020), and exploratory work also supported this view (see Chapter 2). In
this study, my aim was to evaluate the use of low stress handling methods, focussing on
specific UK universities that had committed to implementing low stress handling to
varying degrees. | wanted to better understand the variation in implementation within
and across institutions and apply approaches that would provide new insights into beliefs
and behaviours towards tunnel handling. Focussing only on UK universities allowed me to
explore nuances and variations in mouse handling practices between different university

laboratories.

The survey study set out to identify the current adoption of various mouse handling
methods and identify specific contexts in which these methods are used among a sample
of animal care professionals and research personnel in seven UK universities. This study
extends previous work by Henderson et al. (2020) and LaFollette et al. (2021) in the
assessment of adoption of refinements, by exploring how people understand and
interpret any existing mouse handling guidelines in their workplace. Additionally, it
identified factors which may have the potential to impact tunnel handling, such as
perceptions of culture of care, habit strength and psychological safety, measured using
validated tools. The survey also aimed to identify psychological, social and contextual
determinants of behaviour. To do this, the Theoretical Domains Framework (Cane et al.,
2012) was used to provide a comprehensive approach for understanding barriers and
facilitators, and to serve as a framework for developing a meaningful intervention by
identifying key behavioural predictors in this case of mouse handling behaviour (Araujo-

Soares et al. 2019; Atkins et al., 2017).
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3.2. Method

3.2.1. Participants

Individuals were eligible to participate in this study if they were currently employed in
research or animal care roles, working and/or conducting research with mice at any one
of seven specified UK universities from a convenience sample. They were told the purpose
of the study was to explore their current mouse handling habits and perceptions of their
workplace culture. This approach was chosen to minimise potential sources of bias: a
focus on mouse handling would differentially attract people with interests in/strong
opinions on the matter, whilst stating the project’s welfare-related objectives risked
activating demand characteristics in participant response patterns (e.g., social desirability
bias). Of course, such biases cannot be fully eliminated. Each university had its own
separate survey link to allow us to compare data across universities. The survey link was
shared with researchers and technicians working in these units via email lists and posters
with QR codes in the units. In total, | received 168 responses. Five respondents reported
that they did not handle mice and were not invited to proceed with the survey. One
University inadvertently shared their link externally, and consequently 22 participants
were removed because they were not from one of the seven invited universities
(identifiable by location). Responses that were over 90% completed were included in the
final sample. In total, there were 141 usable responses from participants meeting the
original inclusion criteria. The data collection period was 4 weeks at each university:
University B from the 24™ June 2022, Universities A, C-F from the 7™ November 2022 and

University G from 14" November.

3.2.2. Ethics

This study received ethical approval from Newcastle University Ethics Committee
(REF:18371/2021). Participants read an online information sheet providing background
information about the study, assuring them of their anonymity, setting out data storage
and retention policies, and informing them of their right to withdraw and ask questions.
After reading this, they provided online consent to participate using a tick-box consent

form. See Appendix A for a copy of the information sheet.
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3.2.3. Materials and Design

The survey was delivered and hosted online using Qualtrics. It assessed a range of factors
potentially associated with handling practices, with quantitative and qualitative free text
guestions (see Appendix B for a full copy of the survey). The main variables of interest and

their corresponding scales or questions are summarised below.

Demographic & Employment Information

Participants provided information on their job role, demographics (gender and age), and
how long their work had involved handling mice. They indicated whether or not they were
aware of the existence of workplace guidelines for handling mice and, if so, briefly
described their contents. Participants were asked about their attitudes towards their
workplace guidelines. They were asked if their animal-related activity is related to

research activity, or animal care and husbandry.

Tunnel Handling Habit Strength

The Self-Report Behavioural Automaticity Index (SRBAI) was used to measure tunnel
handling habit strength. The SRBAI is a shortened version of the SRHI, a 12-item measure
of habits, and has been found to have good reliability and validity (see Gardner et al.,
2012). The SRBAI has 4 items, measured using a 5-point Likert scale ranging from strongly
agree to strongly disagree. Participants are asked if the behaviour is something they do
automatically, without having to consciously remember, without thinking, and whether
they enact behaviour without consciously thinking of it. A score for each participant was
created by calculating the mean from the 4 items. In the current sample, the internal
reliability of the 4-item habit strength scale was 0.92 (Cronbach’s alpha), indicating

excellent reliability.
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Mouse Handling Methods

Participants were asked to choose the type of handling methods they currently used, from
the following options: tunnel handling, tail capture, or other low stress handling method.
They also specified the frequency with which they handled mice and were asked to
indicate why they used their chosen method(s) using free text responses and in which
situations. Participants were also asked if they sometimes used a method that they knew

they should not, and why- this was also addressed with free text responses.

Participants were also asked whether they had changed their mouse handling methods
during their career. Participants who answered yes to this question were then asked to
describe the change (e.g., from tail handling to tunnel handling). Additional questions
about the process of change and how they were supported and motivated change were

included as part of the Theoretical Domains Framework analysis.

Culture of Care

The Culture of Care barometer was used to measure perceptions of workplace culture.
After reviewing the limited number of available tools available to measure Culture of Care
in the animal welfare literature. It was found that many were not validated and limited in
their depth of questions, like the Capability Maturity Model (Amarasekara et al., 2022)
and a survey by Beterlesen & @vlisen (2021). | decided to use a barometer by Rafferty et
al. (2015). Rafferty et al. (2015) developed a validated reflective tool to measure Culture
of Care in healthcare settings, demonstrating good reliability and validity. It contains 30
items to which participants respond using a 5-point Likert scale ranging from strongly
agree to strongly disagree scale. For the purpose of this study, the word “organisation”
was altered to “unit”. A score for each participant was obtained by calculating a mean
(from the 30 items). In the current sample, the internal reliability of the 30-item Culture

of Care Barometer was 0.96 (Cronbach’s alpha), suggesting excellent reliability.

Psychological Safety

An established Psychological Safety Survey (Edmondson, 2018; Edmondson, 1999) was

used to measure participants’ perceptions of psychological safety in the workplace. It is a
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7-item tool with high reliability (Cronbach’s alpha was 0.94 in Edmondson, 1999) which is
designed to measure the extent to which participants can make mistakes, communicate
any issues, take risks, and feel accepted and valued for their skills in the workplace
(Edmondson, 2018; Edmondson & Lei, 2014). A score for each participant was created by
calculating the mean from responses to the 7 items. For the current sample, the internal
reliability of the 7-item psychological safety survey was 0.83 (Cronbach’s alpha), which

indicated good reliability.

Theoretical Domain Framework Questionnaire

The TDF provides a theoretical lens through which to view the cognitive, affective, social,
and environmental influences on behaviour (Atkins et al., 2017). Many questions were
designed to map onto the relevant 14 domains of the TDF related to the target behaviour
(for a full list of questions and their domain, please see Appendix A). The number of
questions per domain ranged from two to seven, with an average of four questions per

domain.

3.2.4. Piloting

The survey was tested by a small group of three technicians, two researchers and a
professional working in industry for comprehensibility and readability. This was to ensure
the questions were perceived in the way the | intended, and to check that it was relevant
to both researchers and technicians. All had experience working with mice: some
volunteered to take part after hearing about the project, whereas others were directly

contacted by the researcher.

Each person was asked to complete the survey whilst thinking out loud for note taking
purposes. These sessions took thirty minutes to one hour. As a result of the testing, the
wording of a few questions was adapted. For example, in the Psychological Safety section
of the survey, one question (“It is safe to take a risk on this team”) was adapted, because
in the context of animal welfare, “risks” were not perceived to be positive by two

technicians. Therefore, the question was changed to “It is safe to try new things”
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Following this, the survey was first distributed to University B between 24" June - 22"
July 2022. | decided to initially collect data at one university to check the reliability of the
TDF domains (with Cronbach’s alpha) in a subset of the dataset. Survey responses from
23 participants were collected. After the initial piloting phase at University B, the domains
underwent reliability testing. Subsequently, the survey was refined, which involved the
addition or removal of questions within certain domains after discussion with the research
team. Furthermore, three questions were incorporated into the Optimism domain. Table
3 provides an overview of the alterations. Following this, the survey was distributed to the

remaining six universities and the domains were tested for reliability.
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Table 3: Alterations made to TDF Domains

Domain

Items Removed

Items added

Memory, attention and
decision making

No changes

Thinking about times when you handle mice following unit
guidelines, to what extent do you agree which the following
statements?

- | consciously remind myself to handle mice following
workplace guidelines.

Beliefs about Thinking about the method you use to handle mice, to what |No changes
consequences extent do you agree with the following?
- Using tail capture will not have a negative impact on mouse
welfare.
Goals No changes No changes
Emotion No changes No changes
Optimism No changes To what extent do you agree with the following statements?
- | am optimistic about tunnel or other low-stress handling
methods.
- | am optimistic that tunnel or other low-stress handling
methods will be widely adopted in the future
- | am pessimistic about the current rate of uptake of tunnel or
other low-stress handling methods
Skills Thinking about the process to changing to tunnel or other No changes
low-stress methods of handling, to what extent did the
following apply to you?
- | strongly believed | had the skills to make the change
Social influences No changes No changes
Beliefs about capability |No changes Thinking about the process to changing to tunnel or other low-

stress methods of handling, to what extent did the following
apply to you?

- | strongly believed | had the skills to make the change
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Intentions To what extent did you support the change to tunnel handlinglNo changes
or other low-stress methods?

Reinforcement No changes No changes

Behavioural regulation [Thinking about times when you handle mice following unit  |No changes

guidelines, to what extent do you agree which the following
statements?

- | consciously remind myself to handle mice following
workplace guidelines.

Knowledge

To what extent did the following factors influence your
handling behaviour over your career?

- Learning new methods as a result of changes in role and/or
responsibilities.

No changes

Social, professional role
and identity

No changes

To what extent did the following factors influence your
handling behaviour over your career?

- Learning new methods as a result of changes in role and/or|
responsibilities.

Environmental context
and resources

Please indicate the extent you agree with each of the
following statements by ticking one box on each row. This
tool is intended to encourage self-reflection, so take your
time to consider each statement. "Unit" refers to the animal
facility in your place of work.

- | have the resources | need to do a good job

- | feel respected by my co-workers

- | have sufficient time to do my job well

- | am proud to work in this unit

- My line manager treats me with respect

- The unit values the service we provide

- | would recommend this unit as a good place to work

- | feel well supported by my line manager

- | am able to influence the way things are done in my team
- | feel part of a well-managed team

- | know who my line manager is

No changes

- Unacceptable behaviour is consistently tackled
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- There is strong leadership at the highest level in this unit
- When things get difficult, | can rely on my colleagues

- Managers know how things really are

- | feel able to ask for help when | need it

- | know exactly what is expected of me in this job

- | feel supported to develop my potential

- A positive culture is visible where | work

- The people | work with are friendly

- My line manager gives me constructive feedback

- Staff successes are celebrated by the unit

- The unit listens to staff views

- | get the training and development | need

- | am able to influence how things are done in this unit

- | am kept well informed about what is going on in our team
- | have positive role models where | work

- | feel well informed about what is happening in the unit
- My concerns are taken seriously by my line manager

- The unit has a positive culture
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3.2.5. Procedure

After the piloting, the survey was disseminated across six universities that had animal
research facilities. | reached out to a contact at each university who had previously agreed
to share the survey. Each contact sent out reminder emails two weeks after they first

shared it.

3.2.6. Data Analysis

Computed Variables

Mean scores were calculated for each participant from their answers to questions on their
habit strength, perceptions of culture of care, perceptions of psychological safety and
each of the 14 TDF domains. Any missing data points for question groups for any TDF
domain was treated by calculating the average for the question set and inputting this

number for the missing data point using valid mean substitution (Dodeen, 2003).

A single measure of behavioural frequency was required for analysing the use of low stress
methods. A variable was created based on questions regarding how often participants use
each method, resulting in a single score. The scores were: always, most of the time, some
of the time, rarely or never. Where participants provided inconsistent information about
handling method frequency in their quantitative and qualitative data, the qualitative
comments were used to determine their low stress frequency score. A second researcher
verified the scoring, and a third researcher assisted in cases of disagreement between the
first two coders (N=2). See Tables 4 and 5 for example scoring, and Appendix C for full

examples of scores.
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Table 4: Example of Consistent Responses with Low Stress Frequency Score

Tail Capture Tunnel Handling Other Low Stress Low stress frequency
Methods score
Never Most of the time Rarely Always
Rarely Most of the time Never Most of the time
Some of the time Some of the time Never Some of the time

Table 5: Examples of Inconsistent Responses with Low Stress Frequency Score

Tail Capture Tunnel Handling Other Low Stress Low stress frequency
Methods score
Never Always Rarely Always
Rarely Most of the time Most of the time Most of the time
Most of the time Never Never Never

Quantitative data

All data were analysed using IBM SPSS statistics software (version 29). To assess the
impact of habits on handling method, | used Spearmans’ rank to correlate habit score with
low stress frequency score. Using the same method, | also examined whether the number
of years of working with mice was associated with stronger habits. To explore the
relationship between psychological constructs, perceptions of culture of care and tunnel
handling habits, non-parametric correlation analyses were conducted to test associations
between Culture of Care, Habit Strength, Psychological Safety, and each of the 14 TDF
domains. | did not calculate the correlation between habit strength and the behavioural
regulation domain because the habit scale was mapped onto this domain. Non-parametric
analyses were chosen due to the distribution of the data. Inferential analyses were not
conducted because the aim was to describe in detail the extent to which the chosen
factors were associated with frequency of low stress handling, rather than to determine
the ‘best’ predictor based on purely statistical processes of modelling and
inclusion/exclusion. This approach was suited to informing the process of intervention
development reported in Chapter 5 because it did not atheoretically exclude potential

intervention targets. Therefore, regression analyses were not conducted.
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Qualitative data

Qualitative data were provided in response to free text questions about:
e Situations in which participants used each type of handling method
e Why participants used each type of handling method
e The details of participants’ workplace mouse handling guidelines
e Situations in which participants used a handling method they knew they

should not

Responses were analysed with descriptive thematic analysis, utilised within an
overarching ‘small q' approach (Braun & Clarke, 2019). Workplace guidelines were
analysed using content analysis (Cole, 1988; Elo & Kyngds, 2008). Firstly, the data were
analysed by the primary researcher, who then formed a codebook. A second researcher
double coded the data using the coding framework. Qualitative data analysis necessarily
involves subjective interpretation, so having a second person for analysis helps to ensure
that findings are reliable, reduces subjectivity and minimises bias when such issues are
paradigmatic concerns, as in the (post)positivistic ‘small g’ approach (O’Conner & Joffe,
2020; MacPhail et al., 2016). Both researchers independently coded data and then met to
discuss their individual coding. If there were any disagreements, it was discussed with a

third researcher who provided their input.
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3.3. Results

3.3.1. Participants

Of the 141 participants included in the final sample, 72% were women and 28% were men.
The mean age of participants was 36.92 years (SD: 9.95), and the average participant had
handled mice for 7.62 years (SD: 4.05). Most participants reported that they currently
worked in research roles (67%), and were PhD students, Research Assistants, Research
Technicians, Postdoctoral Researchers, or Principal Investigators. Technical roles
included, but were not limited to, Animal Care Technicians, Named Persons, and Technical

Assistants, which made up 33% of the sample.

3.3.2. Reliability

The reliability scores for the TDF domains from University B were all high except for

Intentions, Optimism and Memory Attention and Decision Making (see Table 6).

Table 6: Cronbach’s Alpha Scores for TDF domains for pilot and full data set following
changes to survey

Domain University B piloting Cronbach’s Alpha Scores for
Cronbach’s Alpha Scores Full Data Set

Memory, attention and 0.471 0.168
decision making
Beliefs about 0.764 0.839
consequences
Goals 0.870 0.846
Emotion 0.622 0.206
Optimism 0.521 0.541
Skills 0.676 0.724
Social influences 0.719 0.736
Beliefs about capability 0.725 0.596
Intentions 0.384 0.572
Reinforcement 0.622 0.697
Behavioural regulation 0.754 0.867
Knowledge 0.713 0.783
Social, professional role 0.752 0.613
and identity
Environmental context 0.927 0.814

and resources
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3.3.3. Current Practices and Adoption of Handling Methods

Participants were asked how often they used tail capture, tunnel handling and other low
stress methods (see Figure 3). Tunnel handling methods were the most frequent methods
of handling among this sample, with 28% of participants reporting using tunnel handling
all the time, and a further 60% most of the time. Combining tunnel handling and other
low stress methods shows that a low stress method is widely used by participants most
or all of the time, as shown in the graph in the bar labelled “low stress frequency”. In
contrast, only a minority of participants reported using tail handling for the majority of
the time; only 1% participants always used tail handling, with a further 6% using it most
of the time. Interestingly, a high proportion of participants reported using tail handling in
some cases or on rare occasions, which | further explored in the qualitative analyses

below.
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Figure 3: Frequency of use of handling methods, with combined low stress methods.
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The frequency of low stress handling was not related to how often participants handle
mice (Spearman’s Rank correlation; p(139)=.06, p=.50) or the number of years of spent
handling mice (p(139)=-.10, p=.26). Therefore, there was no evidence that the amount of
time spent handling mice was associated with participants’ reported frequency of low

stress handling.

3.3.4. Reasons for using Handling Methods

Participants explanations for why they used different handling methods were analysed

using descriptive thematic analysis, resulting in several themes (Braun & Clarke, 2006).

Reasons for Tail Handling

Problematic Mouse Behaviour

This theme described any active mouse behaviour, including jumpy mice, mice attempting
to escape or having escaped, and mice described as fast. In this situation, participants
justified the use of tail capture with the expressed wish to avoid any harm to the animal
and minimise further risk. Participants who took this perspective considered that tail

capture was the quickest and easiest method to use in such situations:

“When a mouse escaped onto the floor, any capture, even by the tail is done so
that the mouse does not escape the animal room.”- Woman, Technical Assistant,
University F, uses low stress methods most of the time.

“If a mouse has escaped and | need to catch it quickly or if it is too fast to cup or
manoeuvre into a tunnel.”- Woman, PhD student, University E, uses low stress
methods most of the time.

“During situations where the mice are jumpy, and it is beneficial to restrain the
mice as quickly as possible to prevent escape.”- Woman, Postdoctoral researcher,
University F, uses low stress methods most of the time.
The perception that tail capture was the easiest method to use in situations where the
mouse was at risk suggests that the participants were not confident that low stress
methods are efficient under these circumstances. Participants report using tail capture for
speed and ease. This appears to also be the case where the mouse is active, but not at risk

of escaping the cage:
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“If the animal is running around the cage actively avoiding tunnel capture, | will
grab the tail if it is quick and easy to do so.”- Woman, Postdoctoral researcher,
University C, uses low stress methods most of the time.

“If a mouse is skittish and runs through or in and out of the tunnel rapidly.”- Man,
Postdoctoral researcher, University C, uses low stress methods most of the time.

This suggests difficulty using low-stress methods with active mice, specifically those that

do not enter the tunnel or, after doing so, run out of it again.

Time Pressure and Workload

This theme did not relate to the characteristics of the mice, but rather to beliefs about
the efficiency of tail capture given the time constraints of the laboratory. Some
participants who used tail capture reported the view that tail capture was an easier and

faster method:

“It’s easier to rapidly dart in and grab a mouse.”- Woman, Postdoctoral researcher,
University A, uses low stress methods most of the time.

“Quicker and easier for me to catch them.” - Woman, Principal Investigator,
University F, sometimes uses low stress methods.
The need to be efficient was linked by some to high workload, where both researchers

and technicians reported feeling the need to work quickly:

“Quickest method of changing cages when transferring mice- usually 1-2 seconds
in transferral when shifting through hundreds of mice per room in a ten-room
facility.”- Man, Animal Husbandry Technician, University E, sometimes uses low
stress methods.

“I would be there for even more hours if | didn’t.”- Woman, Postdoctoral
Researcher, University E, uses low stress methods most of the time.

Some participants reported the belief that quickly using tail capture was for the mouse’s
benefit. They explained that using tail capture would reduce stress, or prevent any risks,

precisely because it is fast:

“So that the risk of the mouse escaping the animal room is minimized.”- Woman,
Technical Assistant, University F, uses low stress methods most of the time.
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“If the tunnel handling is taking too long, it might cause stress to the mouse.
Quickness.”- Man, PhD student, University A, uses low stress methods most of the
time.
Overall, participants saw working quickly (by tail handling) as important to their
productivity but also as important to minimise mouse stress. Underlying both these sets

of beliefs was the premise that tail capture remains the fastest and easiest method and

was the ‘default method’ to use when participants believe the mouse is at risk.

Reasons for using Low Stress Methods

Mouse Safety and Welfare

The majority of respondents described being motivated by mouse welfare when it came
to their choice of handling methods. Many respondents linked this to mouse behaviour,
and suggested that mice handled by low stress methods show fewer behaviours indicative

of stress:

“It is much better for the mice and reduces their stress levels. There is less
behaviour indicative of stress, most notably for my work is biting and escape
attempts.” - Woman, Technical Assistant, University F, uses low stress methods
most of the time.

“It is easier to capture the animal and less stressful for the animal, e.g., they never
squeak during these handling methods.”- Man, Postdoctoral Researcher,
University G, uses low stress methods most of the time.

“Low stress for the mice, calmer”- Woman, Named Person, University E, uses low
stress methods most of the time.

Participant narratives indicated that they actively attributed the calm mouse behaviour to
their handling method, creating a virtuous circle in which participants were more likely to

continue using low-stress methods to handle the mice.

Enforced and/or Encouraged in the Workplace

Some respondents reported using low stress methods because it is expected of them:
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“Pragmatically, because it’s mandated,; but the mice are calmer this way and the
data are very supportive of this being a better technique.”- Woman, Principal
Investigator, University E, always uses low stress methods.
This researcher reported positive experiences of mouse behaviour and referred to the
evidence base alongside their adherence to guidelines. However, some respondents’

answers suggested that the guidance in their workplace was the primary reason for low-

stress handling:

“I was taught that way and it conforms to local guidelines.”- Man, PhD student,
University F, always uses low stress methods.

“Now [when tunnel handling]- because | have to, and before [when tail handling],
because it was an effective way to capture the mice. Techniques are stress so
method of capture maybe irrelevant to animal welfare if done proficiently.”- Man,
Principal Investigator, University A, uses low stress methods most of the time.
This participant’s response suggests that they are not fully convinced of the benefits of
low stress handling and the impact of tail capture, given the impact of other stressful

procedures on the mice. However, overall participant responses within this theme

conveyed the importance of guidelines in determining handling method.

Scientific Data

There were a few comments relating to using tunnel handling for better quality scientific
data:

“To minimise stress and thereby promote welfare and avoid confounding effects
on my experimental data” Woman, Principal Investigator, University F, uses low
stress methods some of the time.

“Recommended. Evidence that there is less stress, so better data.” —Man, Principal
Investigator, University B, uses low stress methods most of the time.

Given the high proportion of researchers in the sample, it was expected that data quality

would be mentioned more frequently as a reason for using low stress handling.
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Summary of Handling Reasons

In summary, participants reported use of tail capture in more stressful and/or risky
situations, such as escapes or jumpiness. This implies a lack of confidence in employing
low stress methods in these situations. Participants also reported that time pressure and
workload drove the use of tail capture, with participants reporting that it was the quickest

and easiest method, particularly when dealing with a high number of mice.

Participants reported that their use of low stress handling methods was largely based on
beliefs about its benefits for mouse welfare and safety. Many participants reported
actively observing that these methods reduced stress levels in mice, leading to calmer
behaviour and making the participant more likely to continue using the method. However,
others reported using it because it is the recommended practice in their place of work,
indicating the influence of institutional guidance on handling practices. Only two

comments were related to the data quality.

3.3.5. Factors associated with Tunnel Handling Habit Strength

Experience with Mice

Spearman’s rank correlations were used to assess the relationship between participants’
experience of handling mice and the strength of their tunnel handling habits. There was
no significant correlation between habit strength and years of experience of handling

mice (p(139) =-.07, p= 0.41), or frequency of handling (p(139)=-.06, p<.52).

Domains of the Theoretical Domains Framework

Spearman’s correlation analyses were conducted to test associations between habit
strength and the 13 of the 14 domains, in order to explore if any of the domains are an
important influence on habit strength (Table 7). | did not calculate the correlation
between habit strength and the behavioural regulation domain because the habit scale

was mapped onto this domain.
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Table 7 is provided to facilitate interpretation of Tables 8 and 9. Each domain has been

assigned a shortened name to enhance clarity. The key table lists each domain alongside

their abbreviations.

Table 7: Key Table for Interpretation of Correlation Tables

Domain Key
Memory, Attention and Decision Making MADM
Beliefs about Consequences B-CO
Goals GO
Emotion EM
Skills SK
Beliefs about Capability B-CA
Social Influences SI
Intentions INT
Reinforcement REIN
Knowledge KNW
Social, Professional Role and Identity SPRI
Optimism OPT
Environmental Context and Resources ECR
Habit HBT
Culture of Care coc
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Table 8: Rho Values of correlations between Habit Strength and TDF Domain Scores

Variables MADM B-CO GO EM SK B-CA Sl INT REIN KNW SPRI OPT ECR HBT
Memory, attention, decision 1
making
Beliefs about consequence  .424** 1
Goals 331** .550** 1
Emotion .289** A33** 373** 1
Skills .290** .295%* .190 .330** 1
Beliefs about capability .190* .286** .269%* .334%* .342%* 1
Social influences -.008 -.007 -.067 -.208* .165 -.223* 1
Intentions A34%* .560** AST7** A26** .265* 351** -.184 1
Reinforcement A99** 617** .546** .376** .357** .342%* .091 .592** 1
Knowledge .315** .609** .220* A04** .209* .280** .062 .296** 351** 1
Social, professional role and .506** 574%* A78%* A54%* 428%* .203%* .075 574%* .651%* .383** 1
identity
Optimism .374** .501** .369** .328** .308** 257** .110 A22%* A06** .349** .560** 1
Environmental contextand  .325*%* .283** .187* .160 .348** .194* -.007 297%* A22%* .252%* .302%*% 127 1
resources
Habit A93** .578** AQ5** .301** .231%* .390** -.094 A34%* A34%* .305** 550**  414**  287** 1

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2 tailed)

70



These correlations show that the affective domains (Beliefs about Consequences, Beliefs
about Capability, Emotions, Goals and Optimism) are strongly associated with Habit
Strength. This suggests that emotions are strongly associated with how tunnel handling
habits are formed. Furthermore, the strong significant associations with the
environmental domains (Environmental Context and Resources and Reinforcement)
suggest that the workplace environment and feedback systems also play a role in

developing stronger habits.

Culture of Care

To explore the relationships between Culture of Care and low stress handling practices, |
correlated the mean Culture of Care score with mean habit strength as well as with
frequency of low stress handling. Culture of Care was positively correlated with habit
strength (p(139)=.21, p=.013) (see Figure 4), and frequency of low stress handling
(0(139)=.28, p=.002). Perhaps not surprisingly, the Culture of Care score was strongly
positively associated with that for psychological safety (p(139)= .81, p<.001) (see Figure
5). Psychological safety positively correlated with frequency of low stress handling

(p(139)=.192, p=.02), but did not correlate with habit strength (p(139)= .06, p=.510)

Spearman’s Rank correlational analysis was used to examine the association between
Culture of Care and participant scores on the 14 domains of the Theoretical Domains
Framework (TDF) (see Table 3). The aim was to identify the factors within the TDF
associated with perception of a positive Culture of Care in the context of a laboratory

animal welfare setting.
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Table 9: Rho Values of correlations between Culture of Care and TDF Domain Scores

Variables MADM B-CO GO EM SK B-CA Sl INT REIN BR KNO SPRI OPT ECR cocC
Memory, attention, 1
decision making
Beliefs about A24%* 1
consequence
Goals 331** .550** 1
Emotion .289** A33** 373** 1
Skills .290** .295%* .190 .330%** 1
Beliefs about capability .190* 286%*  269**  334%*  342** 1
Social influences -.008 -.007 -.067 -.208* .165 -.223* 1
Intentions A34%* .560** AST7** 426%* .265* .351** -.184 1
Reinforcement A99** 617** .546** .376%* .357** .342%* .091 .592** 1
Behavioural regulation 517**  605**  421** [ 299%* .202 .352%* -.046 A11%* 351%* 1
Knowledge .315** .609** .220% 404%* .209* .280** .062 .296** .370** .370** 1
Social, professional role .506** 574*%*  478*%* 454** 428%* .203* .075 574%* .651%* 583** .383** 1
and identity
Optimism .374** .501** .369** .328%** .308** 257** .110 A22%* A06** (435%* .349** .560** 1
Environmental context .325%* .283** .187* .160 .348** .194* -.007 297** A22%* 271%* .252% .302%** 127 1
and resources
Culture of care .287** .254** 147 .154 A37** .270** .097 .275%* .391** .213%* .247% \245%% 171%* 754%* 1

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2 tailed)
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The significant correlations indicate that Culture of Care is associated with high cognitive
capacity to enact tunnel handling, as indicated by the significant correlations with the
domains Behaviour Regulation, Intentions, Knowledge, Skills, and Memory, Attention and
Decision Making. In addition, Culture of Care appears to be linked with environmental
factors, as evidenced by the strong correlation with Reinforcement, and Environmental
Context and Resources domain. It does not appear be associated with Social Influences,
which could suggest that individuals may act in the best interest of their role, rather than

their peers.

3.3.6. Interpretation of Workplace Guidance on Handling Methods

Among the seven institutions that participated and at the time of the survey, three did
not have formal guidelines on mouse handling (University D, F and G), three did have
formal guidelines (University B, C and E), and there was no response from one university
regarding the existence of such guidelines (University A), despite requests for clarification.

See Table 10 for a summary of the university’s guidelines and participant numbers.

Table 10: Summary of University Policy and Participant Numbers

University Guidelines Number of
Participant
A No response regarding guidelines 3
B Has formal written guidelines, and training in low stress handling 23
methods.
C Has formal written guidelines, and training in low stress handling 14
methods.
D No formal guidelines, but training involves using low stress 6
handling methods.
E Has formal written guidelines, and training in low stress handling 37
methods.
F No formal guidelines, but training involves using low stress 49
methods.
G No formal guidelines, but training involves using low stress 9
methods.

Content analysis (Cole, 1988; Elo & Kyngas, 2008) was used to examine the variation in
participants’ understanding of their workplaces’ stance on handling. Although three of the

universities do not have formalised, written guidelines, participants from these
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institutions referred to training when asked to describe their workplace guidelines. For
example, a participant from University D answered “yes” to the question enquiring if there
were workplace guidelines, and when asked to describe, they responded:

“Training involves the use of handling tunnels and is strongly encouraged for all
users and staff.”- Woman, Manager, University D, uses low stress methods most
of the time.

This comment implies that training was regarded as a workplace guideline. However, the
use of the words “strongly encouraged” suggests that tunnel handling was not mandatory.
The perception of training being a workplace guideline was also present in responses from
participants who worked at University F, where the participants perceived there to be

workplace guidelines. They described them in the following way:

“During PIL teaching and training, we have been shown different handling videos
including tail, tunnel and cupping.”- Man, Research Assistant, University F, always
uses low stress methods.

“Low stress handling methods are taught to incoming staff and students and
encouraged to be used by all mouse handlers.”- Woman, PhD researcher,
University F, uses low stress methods most of the time.

While formal guidelines may not be in place, participants’ emphasis on training, in
particular the strong encouragement to use low stress methods, indicates their

perception of an informal, yet significant, set of behavioural expectations.

However, even in institutions where there are written, formal guidelines, there was still
variation in the interpretation of the extent to which respondents should follow specific
methods. For example, in University A where there are written formal guidelines

participants described them as follows:

“Low stress methods are strongly preferred.”- Woman, PhD researcher, University
A, uses low stress methods most of the time.

“I think there are guidelines for me to follow.”- Woman, PhD researcher, University
A, sometimes uses low stress methods.
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However, other participants from University A provided a more accurate description of

the policy:

“Low stress handling methods to be used unless animal has escaped/ it is an
emergency or there is a scientific justification for using tail capture.”-
Woman, Senior Animal Care Technician, University A, uses low stress
methods most of the time.

The previous participant’s use of the term “strongly preferred” suggests that a low stress
method is not mandated. In University C, where there are also formal guidelines, another

participant interpreted guidance as encouragement:

“Tail capture is frowned upon, everyone is encouraged to use cupping or tube
handling to move mice.”- Woman, Technical Assistant, University C, uses low
stress methods most of the time.

Participants were also asked if they sometimes use a handling method that they know
they should not. People responded “yes”, regardless of if there were formal guidelines in
place. Respondents from Universities D and F, who do not have formal guidelines,
responded “yes” to this question, i.e., there appeared to be an expectation of low stress
handling methods in these universities that individuals perceived themselves to
occasionally violate. Overall, 20% of participants reported using a handling method that
they knew they should not. | conducted descriptive thematic analysis of the content of

responses to this question, and my interpretation resulted in the following themes:

Mouse Safety and Welfare

Participants reported being concerned that their techniques of using low stress methods

may induce further stress in some circumstances:

“Tunnel method should be used, but chasing the mouse with the tunnel also
induces stress, and arguably more stress than gently picking up a mouse by the
base of its tail and placing it on your hand/arm.”- Man, Postdoctoral Researcher,
University F, rarely uses low stress methods.
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“It’s very rare, but if | feel the mouse is getting more stress by trying to get it into
a tunnel, | will cup. And if I’'m not successful | will use tail but make sure feet are
placed on a structure very quickly to reduce stress- e.g., tunnel or igloo.”- Woman,
Postdoctoral Researcher, University F, uses low stress methods most of the time.

These comments may highlight a need for more training in using low stress methods to
develop skill and techniques, to ensure that mice are not chased with a tunnel or
becoming stressed by low stress handling methods. Whilst these comments came from a
university where there were no formal guidelines, a participant from University C, where

guidelines exist, reported using tail handling in response to similar difficulties:

“I move by the tail when the mice are not getting in the tunnel despite continuous
efforts.”- Woman, PhD student, University C, uses low stress methods most of the
time.

Time Pressure and Workload

Participants whose responses contributed to this theme reported having to act quickly
due to heavy workloads or situations where the mice may be at risk. Participants
described tail capture as occasionally preferable when they felt they needed to work or

act quickly:

“When | am pressed for time, and | quickly have to weigh one | might lift it by the
tail.”- Man, Postdoctoral researcher, University E, uses low stress methods most
of the time.

“If I have a lot of mice to cull and | have a huge experimental day in the lab.”-
Woman, Principal Investigator, University F, sometimes uses low stress methods.

“Time constraints”- Man, Technical Assistant, University C, uses low stress
methods most of the time.

As indicated above, participants from institutions where guidelines did, and did not, exist

reported using tail capture in these circumstances.
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Problematic Mouse Behaviour

Participants also described some mouse behaviours that they found incompatible with

low stress handling, where they found it appropriate or necessary to use tail capture.

“Some strains of mice | use are particularly jumpy from the moment we open
the cage lid. In these cases, it seems more appropriate to capture the mice
quickly using the tail to prevent mice jumping from the cage.”- Woman,
Postdoctoral Researcher, University F, uses low stress methods most of the
time.

“If a very difficult mouse refuses to get into a tube, | have had to revert to tail
handling to remove it from its cage. This is rare, however.”- Woman,
Postdoctoral Researcher, University E, uses low stress methods most of the
time.

These quotes suggest that the researchers primarily use low stress methods, but resort to

tail capture when they feel it is necessary due to specific mouse behaviours.
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3.4. Discussion

These findings shed light on the current adoption of mouse handling methods, with survey
participants from seven UK universities reporting that they predominantly use low stress
handling methods, albeit with a significant proportion not using it all the time. Intriguingly,
a fifth of the participants reported that they use tail capture when they know they should
not, and their responses provided insights on the situations in which this occurs. One
possible cause was the variability in understanding of workplace guidelines, both within
and between facilities. Habit strength also varied, and positively correlated with
perceptions of a Culture of Care. Culture of Care also correlated with the frequency of low
stress handling. This study is, to date, the first to find a measure of welfare to correlate
with Culture of Care. Additionally, many domains of the TDF correlated with habits and

with Culture of Care. | will discuss these findings in turn.

The participants in this study predominantly use low stress methods, indicating a shift
towards increased use compared to the findings of previous studies. Henderson et al.
(2020) conducted an international survey on the barriers to tunnel handling, but their data
from the UK is identifiable and can be compared directly to the data in this study. The
proportion of participants reporting that they only use tail capture is lower in my study:
13% of the sample in Henderson’s study used tail capture exclusively, compared to only
1% in this study. Young et al. (2023) also collected data from an international sample of
261 people, but their UK data cannot be extracted and compared. Nevertheless, their
results indicate that 37% of participants exclusively use tail capture, compared to 10%
only using low stress methods. These comparisons suggest a shift in the UK towards more
refined handling methods, with increased awareness and adoption. A possible reason for
this shift could be the universities involved in this study, with a higher proportion of
guidelines in place. The results from this study may not reflect such a change in UK
handling practices if the universities did not have formal guidelines in place. The increased
adoption, however, may not be reflected internationally, where laws, regulations and

cultural practices vary.
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A significant proportion of the sample in this study indicated that they do not always use
low stress methods, and occasionally resort to methods they know they should avoid. The
gualitative responses provided deeper insights into the reasons for this. A common
reason was when mice are at risk of escaping or have escaped; the participants believe
that tail capture is the quickest and safest way to recapture the mice. This aligns with
previous findings, where individuals reported difficulties using low stress methods with
jumpy mice, although the specific challenges were unclear (Henderson et al.,
2020). Another reason for not always using tunnel handling is concerns about the time it
takes, with a belief that tail capture is quicker. This concern was also evident in the data
by Henderson et al. (2020) and Young et al. (2023). The findings indicate that the barriers
to adopting low stress handling methods identified in recent years are still prevalent and

must be addressed.

Examining how workplace guidelines are interpreted by individuals working with mice
provides a novel perspective on the application of handling methods, which is an area that
has not been previously explored. My results suggest that there is strong variation within
and between institution in peoples’ perceptions of workplace guidelines. Moreover, even
without formal policies, participants highlighted the significance of training on their use
of low stress handling. This indicated a strong internalised perception of preferred
handling practices. Training can be viewed as a technique aimed to evoke a specific set of
unspoken, mutual attitudes and behaviours (Mathew & Zacharias, 2016; Sparrow, 1998),
and in this context, it appears that low stress handling training can indeed be used to
communicate the expected standard of behaviour, without written formal policies.
However, it seems likely that formalising workplace guidelines could further enhance rule
following: written workplace rules achieve more rule following than unwritten workplace
rules, suggesting that formal structure is a powerful determinant of behaviour (Borry et
el., 2018). How training and guidelines are interpreted and set expectations would be
interesting areas for future research. Qualitative responses suggested that the workplace
guidelines can be a strong facilitator of changes of how mice are handled, in addition to
handling training. This is a new finding, as to date, no other literature has explored which
institutions the participants are taking part from, in addition to considering what their

workplace guidelines is and how they are perceived. Therefore, the results highlight the
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need for consistency in sharing the workplace guidelines to reduce variability in
behaviour, but also, increase the people’s understanding of guidelines. However, in the
healthcare literature, the examination of workplace guidelines has been conducted to
explore compliance to guidance to avoid risks of infections. For example, McGaw et al.
(2012) found that healthcare workers were selective in the practices they adhered to
despite knowledge of policies. Only 17% of the sample complied with all aspects of the
infection control policies, highlighting that even when formal guidelines are in place,
adherence can be selective and inconsistent, which was also evident in this study. The
examination of workplace guidelines could be applied to other areas in animal welfare, to
explore knowledge and how it relates to compliance. The survey results also highlight the
complex interplay between knowledge of handling guidelines and handling behaviour.
Despite guidelines and training, participants report occasionally straying from
recommended practices, providing reasons that focussed on concerns about mouse
safety, time pressure, workload, and challenging mouse behaviour. This highlights that
implementation of practices is not only at organisational level, but also individual, and

exploratory work is necessary to examine the individual-level implementation issues.

Another organisational factor that was studied for the first time in a refinement context
was Culture of Care. The results found a strong association between Culture of Care and
psychological safety. This could suggest that a positive Culture of Care and high
psychological safety can create an environment where staff feel comfortable sharing their
concerns and suggestions, without fear of consequences (Edmondson, 2018; Morrison,
2014), which in this context, could be around animal handling practices. When people feel
psychologically safe, they are more likely to suggest new practices, without fear of
negative consequences (Bernards et al., 2023; Morrison, 2014). Additionally, Culture of
Care was strongly associated with tunnel handling habit strength. This could indicate that
when a positive Culture of Care is present, staff may receive regular feedback and
recognition for using the preferred methods like tunnel handling (Robinson et al., 2022).
This positive reinforcement helps to solidify these practices as habits, making them more
likely to be repeated (Dezfouli & Balleine, 2012; Lally & Gardner, 2013). However, the
strong correlation may also be due to the questions in the Culture of Care barometer that

was used, some of which related to feeling able to ask for help when needed and feeling
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valued, which are important facets of psychological safety. The findings and literature
suggest that a supportive Culture of Care enhances psychological safety, allowing staff to
practice and refine their handling technique without fear of judgement or reprimand. This
safe environment encourages experimentation and repetition, which are key components

in habit formation (Carden & Wood, 2018; Lally et al., 2010).

Many of the TDF domains correlated highly with both Culture of Care and tunnel handling
habit strength. This emphasises the multifaceted nature of handling behaviour, and the
factors which may affect them. The findings indicate that a good culture can lead to many
positive outcomes and attitudes towards refinements, which aligns with previous
literature which discuss the expectation that Culture of Care is likely to improve animal
welfare outcomes (Combes & Balls, 2014; Hawkins, 2013; Lilley & Hawkins, 2014; Smith &
Lilley, 2019). Based upon this literature, | expected to find a strong positive correlation of
tunnel handling habit strength and Culture of Care. To date, there are no animal welfare
literature that assess this link. However, in the healthcare field there is a plethora of
literature which displays the link between positive culture and improved health outcomes
for patients. In a healthcare setting, Dawson et al. (2011) found a strong relationship
between staff satisfaction and commitment and patient satisfaction. The more positive
staff were about their working conditions, the more positive patients were about their
care. This may also translate into laboratory settings, related to animal care. LaFollette et
al. (2020) found that laboratory personnel who reported to have higher burnout provided
less frequent and less diverse enrichment to their laboratory animals. The findings from
both Dawson (2011) and LaFollette et al. (2020) display the link between staff well-being

and the quality of care provided in both healthcare and laboratory settings.

In terms of the TDF domains, the results provided evidence of the affective and cognitive
factors that are associated with stronger habits of tunnel handling. For example, there
were strong correlations between the Knowledge domain and tunnel handling habit
strength, suggesting that knowledge of the benefits of methods is associated with
stronger habits which can highlight the importance of training to inform skills and benefits
of techniques. However, it is important to note that education and knowledge alone is not

sufficient for behaviour change (Arlinghaus & Johnston, 2018). Reinforcement is also
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important for habit formation (Dezfouli & Balleine, 2012; Lally & Gardner, 2013), which
may also explain why the Reinforcement domain correlated with both habit strength, and
Culture of Care. Moreover, the Beliefs about Capability domain significantly correlated
with both habits and Culture of Care, suggesting that a positive culture can lead to

individuals feeling more confident in their capabilities, which supports stronger habits.

Although an online study provides anonymity, and the ability to involve participants from
several university laboratories in the UK, there are limitations associated with using a
survey method. Surveys can be affected by common method bias, which can occur when
both the independent and dependant variables are measured using the same method
(Kock et al., 2021). In this survey study, the participants were asked to complete several
rating scales, increasing the potential for common method bias. This risk arises because
participants may start to answer questions in patterns, either consciously or
unconsciously, rather than providing thoughtful responses (Podsakoff et al., 2024).
However, to reduce this risk, reverse-coded questions were included, encouraging

participants to engage more thoughtfully in their answers.

Due to the nature of the topic, the results may also be impacted by social desirability bias
(Meagher, 2009). Participants may be reluctant to disclose if they use tail capture, or how
often they use it, due to low stress methods being the more socially acceptable methods
of handling mice. Therefore, there may be under-reporting of tail capture. Self-report data
has the potential for subjective biases to occur, or misunderstandings to take place, or
inaccuracies in reflection (Paulhus & Vazire, 2007), and this was reflected in places in my
own data. For example, one qualitative comment suggested that the question referred to
“tail handling” rather than “tail capture”, suggesting misinterpretation despite the
provision of definitions. Another limitation is the self-selecting nature of the study. The
people who took part may already have strong views about mouse handling and wish to
share them or avoid taking part in the study altogether. This could mean the views
expressed in the survey are not representative of the wider population, and there may be
biases in who engaged with the study. Therefore, the reported tail capture may be
underreported. It should also be acknowledged that one limitation of survey methods is

that participants may experience survey fatigue (Jeong et al., 2023; Roberts & Allen,
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2015), leading to a reluctance to provide detailed responses to qualitative questions. The
cognitive load associated with the requirement for more in-depth information in
qualitative questions may lead to participants providing only minimal details. Finally, my
work highlighted the need for a specific tool to measure Culture of Care in the context of
laboratory animal welfare, as the tool in this study had adapted one from the healthcare

field and may not have been the most accurate measure for l[aboratory Culture of Care.

This study makes a valuable contribution to the animal welfare literature by identifying
factors that could increase the adoption of welfare refinements. This study has found
evidence that a provision of training actively promotes welfare-oriented handling
practices can create an implied guideline in the workplace. While Henderson et al. (2020)
and Young et al. (2023) identified barriers to tunnel handling, such as lack of time or
difficulties with mice, they did not explore the factors that might support uptake at
individual or organisational levels, such as workplace guidelines. My study highlighted that
despite a high level of motivation and commitment to mouse welfare among individuals,
they often feel unable to consistently implement low stress handling methods. My results
suggested that when a specific welfare refinement is not widely adopted, animal facilities

might benefit from exploring a number of options or interventions, including:

e Improving staff perceptions of their Culture of Care.
e Implement training and guidelines for all, ensuring they are well
communicated to maintain consistency in handling practices.

e Examining if training covers all scenarios.

This work has demonstrated the importance of recognising formal policies as well as the
impact of training in the workplace. It provided further depth by examining the
interpretation of workplace guidelines, and ways that this may influence behaviour, which
is added context that Henderson et al. (2020) and Young et al. (2023) did not report.
However, from this work | concluded that mouse behaviour is a common barrier to full
time low stress handling method adoption, supported by previous literature. Further
research is necessary to explore why low stress methods are not deemed feasible in

situations where mice are at risk of escaping or have escaped.
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Chapter 4. Examining Behaviour Change Challenges: An
Interview Study

Abstract

Low stress handling methods enhance the welfare of laboratory mice, but there are a
range of barriers influencing the consistent adoption of these methods across research
institutions. One of these is ‘challenging mouse behaviour’, indicating a lack of knowledge
of applying low stress handling methods under specific circumstances, or being concerned
that their application would cause potential harm to a mouse. To date, there are no
interview studies exploring barriers to tunnel handling in such depth from the perspectives
of those who work with mice daily in an animal care capacity, and sharing the challenges
that they face. In addition, there are no studies comparing the variation in individual
perception of workplace guidelines and how these link to animal handling. Therefore, this
study highlighted where adjustments to protocols should be made to ensure consistency,

leading to better welfare.

In a follow-up to my survey (Chapter 3), this interview study aimed to explore the barriers
in more detail and understand the practical challenges from the perspective of those who
work in animal care roles, due to their role in training researchers and frequent contact
with the laboratory mice. The interviews were also structured to explore how participants
perceived their workplace guidelines and training, and the impact this had on how they
handled mice. | used a semi-structured interview method with key laboratory technical
personnel from a university animal research facility. Nine participants were volunteers and
were invited to take part based on their role and experiences in relation to mouse handling.
Interviews were conducted using a phenomenological approach, which enabled

participants to discuss their lived experiences, opinions and reflections.
The interviews revealed more context to the barriers identified in my survey. Participants

discussed their personal experiences of situations such as mice escaping, a commonly

reported situation whereby people struggle to use low stress handling. Moreover,
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participants shared their understanding of the workplace guidelines and their exposure to
them. Understanding was inconsistent across the participants, despite them being
employed by the same university. Participants also revealed their personal experiences of
barriers to low stress handling (for example, the lack of openness when the approach was
first introduced), and shared common misconceptions. Participants shared what they
believed should be included in an intervention designed to increase the adoption of low
stress handling. The study findings indicated a need for more training on low stress
handling in specific situations, and in particular, in the event of a mouse escaping. This
appeared to be a current training gap in this animal research facility. Training would
enable handlers to feel confident and able to use low stress handling during high-risk
situations, whilst reducing the anxiety and stress associated with handling for the mice.
The findings from this study informed intervention strategies and training that could be
deployed in this and other research facilities, as the experiences shared by the technicians

are likely to be relevant in other facilities.
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4.1. Introduction

How laboratory mice are handled is important for their wellbeing and welfare. Lifting mice
by the tail can induce stress and anxiety, and reduce social interaction (Gouveia & Hurst,
2017; Gouveia & Hurst, 2013; Hurst & West, 2010). However, despite the extensive
literature supporting the use of low stress methods to handle mice to improve mouse

welfare (Clarkson et al., 2018; Hurst & West, 2010), barriers remain.

My survey (as reported in Chapter 3) indicated that the awareness of tunnel handling has
increased, especially among the UK research community since the publication of an earlier
international survey (Henderson et al., 2020; see Chapter 3). However, several of my key
survey findings raised questions requiring a more in-depth exploration through qualitative
interviews. One area requiring such clarification was the reported difficulty in using low
stress methods when a mouse escapes or might escape. Participants reported their belief
it is not possible to use tunnel handling for escapes, which suggests a lack of knowledge
applying the technique in this scenario. Moreover, participants reported that it is easier
to use tail capture as it does not require the use of any equipment, and there is often no
time to get a tunnel as it isimportant to act quickly. However, some low stress techniques,
such as cupping, do not require equipment, so this cannot be the full reason. This
contradiction needed further exploration to understand the underlying factors influencing
the choice of handling methods in certain situations, such as an escape or when a mouse

is very jumpy.

The survey uncovered inconsistencies in how different participants understood the
guidelines that exist in their animal research facilities. However, in a quantitative survey
question it is difficult for participants to provide detailed insights, and interviews provide
a good opportunity to probe what the guidelines are, how often participants are exposed
to them and how they understand them. The interviews not only provided the
opportunity to clarify participants’ understanding, but also potential challenges they face

in adhering to them which could lead to inconsistent application of low stress methods.
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An extensive exploration of barriers and facilitators is a crucial first step in intervention
development (Araujo-Soares et al., 2018; Bartholomew et al., 2015; Michie et al., 2014),
in order to inform the intervention design, maximise the effectiveness and enhance the
acceptability and feasibility. To date, there are no existing studies exploring barriers and
facilitators technicians face in implementing low stress methods in different contexts, in
addition to discussing their understanding of workplace guidelines. Workplace guidelines
can play a crucial role as a facilitator in implementing low stress handling methods. Clear
and consistent communication of workplace guidelines can reinforce the expected
standard of behaviour (Killingsworth, 2012; Williams et al., 2023), which may lead to more

consistent behaviours.

Moreover, psychological safety was found to be linked with Culture of Care in Chapter 3,
potentially serving as a facilitator of behaviour change. According to Carmeli et al. (2009),
high-quality relationships in the workplace are associated with psychological safety and
contribute to an environment conducive to learning and innovation. Therefore,
understanding perceptions of psychological safety may provide insights into how handling
behaviours can be learned and adopted by colleagues, reflecting the Culture of Care. The
survey study indicated that a positive Culture of Care is associated with strong tunnel
handling habits. Therefore, it is important to explore factors that enhance a good Culture

of Care, such as psychological safety.

This study provided insights into how contextual factors, such as the organisational
culture, workplace guidelines, and communication channels shape the implementation of
handling methods in research facilities, leading to potential inconsistencies in adoption.
This contextual understanding was crucial for tailoring the intervention to meet the needs
of the target audience. This study used a qualitative semi-structured interview method
and a phenomenological approach to understand participant’s reflections and allow them
to share their experiences in depth (Eatough & Smith, 2017). Phenomenology is a
gualitative approach that is used to explore and understand how individuals make sense
of a lived experience, whether it be an event, process or relationship (Smith & Osborne,

2003).
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This study focused on the lived experience of technicians, as they often have extensive
expertise and experience handling laboratory mice due to their frequent day-to-day
interactions. Interventions based on the experiences of technicians are contextually
relevant and tailored specifically to the challenges faced in laboratory settings. Their
insights into mouse behaviour and handling techniques provided valuable perspectives
for understanding the barriers with implementing tunnel handling. In addition, depending
on the facility and training structures, technicians play a pivotal role in training research
personnel on mouse handling techniques and procedures. By targeting technicians, the
study addressed knowledge gaps, misconceptions and training needs that affect the
consistent adoption of tunnel handling in all circumstances. By empowering and
educating technicians with skills and knowledge, they can train the researchers with the
same practices. This could then facilitate the widespread adoption of tunnel handling, and
in turn, create better welfare standards for mice in laboratories. Due to the nature of the
topic, it was important to take a participant-oriented approach which allowed participants
to express themselves freely (Alase, 2017). The insights from this study helped to create
an intervention based on the findings of technicians who handle mice on a regular basis,
who understand and experience the real-life barriers that handlers face. In addition, the
intervention could be more widely applicable to researchers. Ultimately, the outcomes of

this interview study highlight the gap between knowledge and practice.
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4.2. Method

4.2.1. Participants

Participants were recruited through convenience sampling. The study was advertised via
email mailing lists, and adverts posted in newsletters from one university in the North of
England. There were nine participants, six women and three men, with varying levels of
seniority: two Veterinary Surgeons, two Named Training and Competency Officers
(NTCO), two Specialised Technicians, one Senior Technician, one Animal Care Technician,
and one Named Animal Care and Welfare Officer (NACWO). The unit can be described as
medium sized, with written policies for using low stress handling methods. Recruitment
ended once data saturation was reached (Francis et al., 2010). In order to take part,
participants needed to be in a role where they handle mice in a technical capacity. They
were informed that the purpose of this study was to gain further insights from individuals
in technical roles, following a survey study that explored barriers to the full-time adoption
of low stress methods to handle mice. This qualitative approach was selected to reduce
the risk of social desirability bias if discussed in a public group setting such as a focus
group. However, it must be noted that the risk of social desirability bias cannot be fully
eliminated due to the sensitive nature of the topic. This study received ethical approval
from Newcastle University Faculty of Medical Sciences’ Ethics Committee (Ref:

30201/2022).

4.2.2. Design

This semi-structured interview study took a phenomenological approach, allowing

participants to describe and reflect on their lived experiences (Smith & Osborn, 2003).

4.2.3. Materials

An interview guide (see Appendix D) was developed to enable consistency and focus,

gather relevant information and explore specific areas of interest (Rubin & Rubin, 2011).
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A semi-structured approach was selected to allow some flexibility to adapt questions or

probe based on participant’s responses or emerging themes.

The interview guide was developed based on the insights gained from my survey (Chapter
3). The guide included questions regarding the participant’s job roles, and their historical
and use of different handling methods throughout their careers. Participants were asked
to elaborate on the circumstances in which they use tail capture, if they did. Subsequently,
they were asked about their perspectives on implementing tunnel handling during escape
scenarios and whether they perceive any potential stress induced by repeated attempts
of tunnel handling. Additionally, questions delved into each participant’s understanding

and perceptions of workplace guidelines, training protocols and available support.

Interviews were transcribed using Otter Ai after recording them on the OtterAi phone
application (Version 3). The three interviews that were conducted via Zoom were

transcribed using Zoom transcription.

4.2.4. Procedure

Six interviews were conducted in person, in the unit where the participant worked. They
were conducted in private meeting rooms, where they could speak freely. Three
interviews were completed on Zoom, for the convenience of these participants. First, they
were given information sheets and were asked to sign a consent form (see Appendix E for
ethical documents). | explained the objective of the interviews, and all participants
consented to the interviews being recorded for the purpose of transcription and analysis.
They were assured that no one beyond the supervisory team would have access to the
transcripts, and that the data of all participants would be anonymised. Once consent was
given, the interview began. All interviews lasted between 45 minutes to an hour.

Participants received a £15 gift voucher to thank them for their time.
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4.2.5. Data Analysis

The data was analysed using descriptive thematic analysis (Braun & Clarke, 2006) on NVivo
(Version 24) to generate initial themes. In order to increase validity, the data was analysed
with another analyst (Richards & Hemphill, 2018; Roberts et al., 2019). We began by
familiarising ourselves with the data by reading each transcript multiple times. We then

analysed two transcripts together, by discussing codes and forming an agreed codebook.
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4.3. Results

4.3.1. Theme 1: Barriers to Low Stress Handling

This theme encapsulates the barriers that participants faced when changing to, or using,
low-stress handling. This includes perceptions around lack of openness and knowledge,

misconceptions, habits and large workloads.

Lack of Openness for Low Stress Handling

Most participants reported that they immediately were not open to the idea of changing
to low stress handling or had experienced the attitude of others who were not open.
There were a few reasons for this. For example, the perception that it would take much
longer, an expectation that was experienced by all participants, which is not ideal for

those with heavier workloads:

“I remember while being at [redacted], | first talked about the research with low
stress handling, and | went ‘it will slow me down. | can’t do it, it will slow me down,
we’re in quite a high-pressured environment.” You know, there was a lot of
commercial work happening and things like that. So that was my blocker,
initially.”- Participant 4, Specialised Technician

“Because a lot of the technicians originally said, ‘well it’s going to take us more
time for us to do our tasks.” The same excuses that I’d given, back when | was
originally going, ‘but we’ve always done it this way. So why would we do it any
differently?’”- Participant 8, Senior Technician

However, participants reported that they believe that those who had a long career of

using tail handling were not open to change. This could be due to habits developed over

a long career, and encounters they had experienced:

“And also, because most of the people, they don’t like change. And after so many
years of doing something. We probably have some technicians, as well, at the
beginning that have 20, 30, 40 years of doing the same handling.”- Participant 1,
NTCO

“Like sometimes the researchers will have the thing of ‘I’'ve done this for 10 years,

who are you to tell me that | shouldn’t do it this way?’”- Participant 5, Specialised
Technician
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However, the participants have had second-hand experienced others who simply do not

want to change their behaviour, and acknowledged this can be rare:

“I've heard of rare circumstances where people just continuously do it their own
way and they refuse to shift. But again, | think that’s quite rare. | think that’s very
person dependent as well. That might be a problem with the individual’s overall
attitude to working with animals and stuff, rather than actually, like, the training
or the actual technique.”- Participant 3, Veterinary Surgeon

“The older ones are hard to train, they’ve had the training and everything and it’s
sometimes more difficult for them to engage, basically.”- Participant 2, Veterinary
Surgeon

This can impact those who are in supporting roles:

“But yeah, you will always get stubborn people who are just like, well, and they're
the most frustrating, because if you get somebody that can't do it and needs extra
help, then it's fine. Like you can work with that. But if you get people that are just
unwilling to do it, but do it when they're with you? It means they know how to do
it. They're just choosing not to.”- Participant 5, Specialised Technician
Despite the benefits of low stress handling techniques, it is evident that participants
perceived other people to cling to the traditional tail handling practices that were used
for so many years and were established working habits. These quotes revealed the

perception of some resistance to change, driven by the assumption that low stress

methods would be time-consuming.

Misconceptions

A common misconception that appeared in data from Chapter 3, in research from Young
et al. (2023), and in the interviews is the perception that people believe the tail cannot be
touched at all when using low stress methods. There is also confusion between tail

capture and tail restraint:

“And | know a lot of people, when I’'m training them, they worry because we’ll talk
about how we use tunnel handling and how we don’t do that [tail capture]
anymore. When | say it’s absolutely fine to hold on to the tail to support other
things, people always say ‘oh, | did worry about that, that | couldn’t use the tail at
all.” So, maybe it is a thing that people worry about.”- Participant 4, Specialised
Technician
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“It’s just figuring out what terminology to use, because | think as soon as you
mention the tail people go, ‘oh, I’'m not allowed to do anything with that’, when
actually, if we could find a different way to explain it, it might make it easier for
people to see the difference between the two.”- Participant 8, NTCO

Moreover, there was a lack of consistency in how people describe “tail capture” and “tail
restraint”. Interestingly, one participant contradicted themselves in during the interview,

while describing their own perceptions of what “handling” and “capture” is:

“I think that probably is because you know, a lot of people say capture and
handling. If you say if the mouse is running past you, and you hold its tail and then
pick it up. | would say that that is capture.”- Participant 6, NACWO

“Yeah, it is terminology, really. It's just what people will call it you know. In my
eyes, and the way that I've been working and things for years, is if you're picking
up that animal by the tail that's handling. That's handling by the tail. That's not
capture.”- Participant 6, NACWO
Despite information available on the NC3Rs (NC3Rs, 2022) website suggesting otherwise,
there appeared to be a prevailing belief that tail restraint, which involves holding the base
of the tail to manipulate the mouse, should not be used if you use low stress handling.
Tail restraint may be considered essential for certain husbandry tasks and procedures,
such as health checks, dosing, and blood sampling (Davies et al., 2022). If people believe
that restraint is unacceptable, it leads them to feel more reluctant to adopt low stress
handling methods. Therefore, this is a very important misconception to clarify. However,
it could be addressed in initial training stages for new starters in research facilities, to

prevent it from being a long-term barrier.

Lack of Knowledge

Lack of knowledge appeared to be a barrier across different stages of the participant’s

career and in different situations. For example, in the event of an escaped mouse:

“I would be very surprised if a mouse has jumped onto the floor, and anyone bends
down with a tunnel in hand. | can’t see how you would actually be able to get it
into the tunnel.”- Participant 7, Senior Technician

“We haven’t actually thought about another method for an emergency like that
[escapes]. So that would be... if there is a specific way to do it, then yes, of course
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that is better for the animal and for me, because at the end of the day, | also stress
about the escaping mouse.”- Participant 1, NTCO
Although participants were open and willing to using low stress methods in the event of
an escaped mouse, their inability to do so appeared to stem from a lack of knowledge of

the technique.

However, added to this lack of knowledge, some participants recalled being (or had
observed others being) nervous to try low stress methods, acknowledging their own

perceived lack of skills:

“At the beginning, | was quite apprehensive because | didn’t know how to do it.”-
Participant 1, NTCO

“I always get baffled when people who have transitioned over or have come from
other facilities where they haven’t moved to low stress handling, and we then say,
‘right, you’re gonna have to do tunnel handling or cupping at [redacted].” And they
go, ‘I've never done that.” But, like, people naturally were doing it, they just don’t
realise it’s formally a thing.”- Participant 8, NTCO

Habits

The role of habits was alluded to in all 9 interviews, without prompting with interview
questions. Participants described how habits affected their handling throughout their
career. For example, some participants had strong formed habits of tail capture before
changing their methods, and had experienced their colleagues struggling to form new

habits of low stress techniques:

“I don’t know, something really difficult to complete. Especially for me that | had
been using it [tail capture], | don’t know, 15 years at the time. And for me, it was
obviously, | was used to picking them up.”- Participant 2, Veterinary Surgeon

“I've seen people who have slipped back into their old habits. Probably by accident,
like they’ve been trained to do it in a new way and then they’re doing it another

way.”- Participant 3, Veterinary Surgeon

However, some participants reported breaking tail capture habits and forming strong low

stress handling habits now, as they have had to use it consistently:
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“I think it will actually take longer for me to use tail handling now because | haven’t
used it in such a long time. That will probably take me longer to do than tunnel
handling.”- Participant 2, Veterinary Surgeon

Participants described the impact of habits in high-stress situation, for example if a mouse

escapes:

“That is, the times if I've seen it kind of happen in the area where people have tried
to tunnel handle and then mouse pings away at them with the tail to kind of... they
almost revert back to what they know when they're in that slight panic situation.”
— Participant 4, Specialised Technician

This indicated that in high stress situations which demand swift actions, participants
default to familiar behaviour. Yet, some participants reported that they now have strong
habits of using low stress methods and felt they would now struggle to use tail capture.

This indicated that shifts towards permanent use of stress handling is achievable.

In summary, this theme described the multitude of barriers participants have faced when
changing to, or using, low stress handling methods. This resistance stemmed from
multiple factors, such as the perception that these methods will lead to increased time to
complete tasks or disrupting established tail handling habits. The reluctance to change
appeared to come from some people not wanting to change their familiar habits. This
theme described the complex nature of resistance to low stress methods. It demonstrated
how preconceptions, habits, and inadequate knowledge and skills collectively contribute
to the hesitancy to fully transition to using low stress methods. Addressing these barriers

could go a long way to assist people in adopting low stress methods fully.

4.3.2. Theme 2: Facilitators

In addition to discussing the barriers, participants shared what assists them in facilitating
the use of low stress methods, both for themselves and others. This theme described the

numerous facilitators participants discussed.
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Evidence

The majority of participants report that research and evidence helped them be more open

to using low stress handling methods:

“We watched the seminar and came out thinking, ‘actually we can’t argue with
that.” It’s presented with all the data, with the stress and everything.”- Participant
7, Senior Technician

“We brought it in on the back of research done by Jane Hurst. We had a couple of
researchers here that were interested in the effects here. We trialled it out.”-
Participant 6. NACWO

Some were convinced by seeing the change in the mouse’s behaviour themselves:

“And also seeing that it has a good effect on the mice. Like, the mice are calmer
and easier to deal with.”- Participant 3, Veterinary Surgeon

“I've seen the impact on our mice, they’re so much calmer. We have some on a
daily study at the minute and they’re getting a gavage every single day. And
usually, it’s the mice, you know, they stress- not okay. And they are so chilled out.
They just sit in our hands and it’s amazing. Yeah they’re definitely- we had some
strains that used to jump at you. They don’t do that anymore. I've definitely seen
the impact on the mice as well.”- Participant 4, Specialised Technician

This underscored that people’s willingness to adopt low stress handling methods was
significantly influenced by research findings and personal observations of positive

changes in mouse behaviour from the use of these techniques.

Ease of Use

Participants described that another facilitator for using low stress methods was the ease

with which it they could be carried out:

“With the tunnel handling, it’s kind of self-explanatory, in that you’re just trying to
get the mouse into the tunnel. So, | found it quite easy just to be taught that way.”-
Participant 9, Animal Care Technician

However, others noted that the ease might be a result of mice becoming habituated to
low stress handling:

“I find it’s probably quicker to tunnel handle now with our animals because they
are habituated to it, than it would be to tail pick.”- Participant 8, NTCO
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“And then now | think the mouse are habituated to it as well. They’re so used to it.
They’re always in the tunnels and they’re always there.”- Participant 4, Specialised
Technician

Moreover, easiness of a method was also described as a facilitator for tail capture:

“It’s [the tail] is usually the closest and rapid thing that you actually see. And it’s
easy to catch with the tail.”- Participant 1, NTCO
This highlighted that ease-of-use acts as a facilitator for different mouse handling
methods. Moreover, the mice’s habituation to low stress techniques further amplified

how convenient low stress methods can be, which could help facilitate its use.

Good Training

Good training for skills development is a facilitator to confident low stress handling:

“It’s training at the end of the day. If | don’t know how to do it, if I’'m not confident
to do it, it’s very difficult to create a habit to make the change. | think that the
technicians have the most experience for the day-to-day of the animals. So, to
receive the support during the training, during that time... | think it was very
important for the process.”- Participant 1, NTCO

“I think here, they are very good with their training. So, when | came straight away,
they’re like, ‘do you need anything?’ They’re very open, if | want extra training,
they would just be able to give it to me. So, | don’t see that as a barrier.”-
Participant 3, Veterinary Surgeon

A lack of good training could result in using poor techniques, and not developing the
proper skills to use low stress handling techniques competently. This could then affect

confidence, and handling techniques in the long term:

“At the beginning, | just didn’t have a clue how to do it. So, | just try to chase them
[with the tunnel] all the time.”- Participant 1, NTCO

Comprehensive training can help people develop confidence, but also the knowledge on
how to correctly apply low stress handling techniques. By empowering individuals with

the right skills, good training can be an excellent facilitator in helping develop new habits.
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The survey data revealed that many participants struggled with low stress handling and

found themselves “chasing the mouse with the tunnel”. The interview participants

attributed this to poor training, and lack of skill development:

“The only time [tunnel handling could cause stress], | would say is if you’ve got
someone who is maybe not as competent. It’s that they’re not as competent,
people using the incorrect technique where they are chasing the mouse around the
cage. That’s where you get the stress.”- Participant 4, Specialised Technician

“I think if you’re having the issue of having to chase the animal with the tunnel,
you should probably go back and get some retraining, because it should be taking
you that long to catch an animal using a tunnel. Most people should be able to pick
up a mouse in a tunnel from probably a few seconds of opening that cage lid. And
I think there's more of a retraining problem because they clearly haven't quite
picked up the technique fully. Or maybe they’ve not refined their technique enough
to do in a quicker timepoint”- Participant 8, NTCO

Their comments highlighted the necessity for comprehensive training for skill

development, technique refinement, and building confidence.

Welfare

All nine participants reported being motivated by the welfare concerns of the mouse:

“I was open because of welfare. So, even though I didn’t know how to do it, | knew
that it was the best way after we saw all the research about it. That we need to
move forward to better their housing and better ways to handle animals. So, | was
okay with it.”- Participant 1, NTCO

“I was taught at college that | could use tail handling, but | never felt comfortable
doing that. So I've always used tunnel handling or scoop method just using my
hands. | just feel like it’s better for the animals.”- Participant 9, Animal Care
Technician

The participants recognised the importance of mouse welfare and were willing to

prioritise methods that reduce stress. In the case of Participant 9, this meant a willingness

to go against the use of standard tail capture methods.
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Workplace Policies

Workplace policies could be a strong facilitator for those who are resistant to using low

stress methods, and indeed to their colleagues in encouraging them to use such methods.

“We know that we have the NACWOs, the vets, the NTCO team, or the AWERB
standards to back us up. If we need to raise these things, they don’t really have
anywhere to go.”- Participant 4, Specialised Technician

“And now, because | know that | have the back-up of the policy. It’s like a regulation
that it’s not acceptable anymore.”- Participant 1, NTCO

Having the policies provided a solid foundation and helped the staff to advocate the use
of low stress methods. It provided the ability to assert that low stress handling is
mandated and must be used, which made it difficult to argue otherwise. The presence of
policies empowers staff to confidently advocate for change whilst having the support of

senior members of staff.

4.3.3. Theme 3: Mouse Escape

One critical situation where some participants did not feel comfortable using low stress
methods is in the event of a mouse escaping. Although participants report that this does
not happen very often, it is important for people to be able to use these methods in all

instances for the mouse’s wellbeing.

“So, if it’s small- the problem is- if it’s escaped as well, you’re a little bit scared
about it because you don’t want to lose the animal out of the room. Usually in a
pinch, you try to catch it as soon as possible. So, | don’t even think that | tried the
cupping, because it was pretty jumpy. Some of the strains are very, like, excitable
animals. So, | just try to pinch as quickly | can on the tail. The tail is usually the one
that is quickest to actually get.”- Participant 1, NTCO

Participants feared losing the mouse, and the risks associated with it. In this situation,
they reverted to the quickest method they knew to avoid any risks. Or they may revert to

old habits of tail capture when they feel stressed:

“The only times | would ever do tail capture would be if I literally have a mouse that
has somehow left from the hood, and in an absolute panic | go back to my natural
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muscle memory of just trying to pick it up as quickly as possible.”- Participant 8,
NTCO
However, some participants did feel confident using low stress methods during an escape,

proving it is possible to use in high-stress situations where quick action is needed:

“No, even if | get escapees or something I'll grab... | always think a tunnel is my go-
to. What | might do, is if | did have an escapee, | would hold it by the tail, but then
not pick it up until I’'ve got a tunnel. So, | would sort of like, if I'm with somebody
and one escapes, I'll put my hand over the mouse and like hold the base of the tail
but | wouldn't pick it up by there. Then somebody get me a tunnel, so | put it in
front and then put the mouse in and pick it up.”- Participant 5, Specialised
Technician

This theme revolved around mouse escapes as a high-pressure scenario where individuals
often hesitate to apply low stress methods due to their own stress and feelings of time
constraints. The fear of losing the mouse and unfamiliarity with these techniques in this
context lead to some people reverting to old habits of tail capture. However, some
individuals were confident in using low-stress methods in such situations. This suggests
that targeted training could equip people with the skills needed to handle escape

situations confidently and safely for the mouse.

4.3.4. Theme 4: Workplace Culture and Hierarchies

Perceptions of Colleague Support

Workplace cultures were explored, and participants felt the workplace culture was
generally positive. They reported having the support of colleagues in low stress handling.
Although all participants were confident with low stress handling for routine

circumstances, they felt they would be able to get more assistance if needed:

“So, all the techs kind of support each other as well. So, if there was an issue, we
talk to each other, or if, like we verbalise, basically we communicate and just kind
of... So, nobody's checking on you, per se, but like, we're always talking to each
other and saying, “how's it going?” And we can see how each other do basically.”-
Participant 9, Animal Care Technician

“I feel like if | needed it, | could go and get support. And we like, as the training
team, we support each other, as well. So, if | was like, “this person's really not
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getting this”, like we could discuss why or somebody else could work with them.
But actually, like, | don't feel like | sort of need support with tunnel handling now.”-
Participant 5, Specialised Technician

Even those in more senior training roles reported that they want to be supportive, but

considered that people might be hesitant to ask for help in case there are negative

consequences:

“So that we try and be a bit more supportive and | would prefer somebody to come
and be like, “Oh, | struggle to do that. Can you show me different methods?” But |
think they'd be worried that we might try and stop the work, or that we think
negatively of them [researchers].”- Participant 5, Specialised Technician

They reported even though they try to create a supportive environment, other technicians

and researchers might not ask for help when they need it:

“Some people might feel judged, or insecure.”- Participant 3, Veterinary Surgeon

“[l think researchers don’t ask for help because of] Ego, probably, a lot of times?
It's kind of people, you know, impostor syndrome can be a big thing. And maybe if
someone's worked with mice for years, and then they're thinking, “well, | want to
get this but if | ask someone, will | look silly?” Or when, you know, often it's maybe
younger technicians who have taken this on board sooner, and then for someone
to be able to think, “well, I've been in the industry for 40 years, can | ask someone
for help who's been in the industry five years?”’- Participant 4, Specialised
Technician

“The only thing that could possibly get in that way is perhaps not wanting to feel
stupid. Because although it seems simple on paper, like just get the mouse in the
tunnel, like, it's not particularly easy.”- Participant 9, Animal Care Technician

In summary, there was a positive perception of colleague support. Participants felt able
to ask for support if needed, however, they were concerned that others may not ask for

help in fear of looking incompetent, or there being consequences.

Culture of Openness and Honesty

The participants reported a culture of openness and honesty that they try to contribute
to:

“I think it’s part of the culture that we’re happy to say when we make mistakes,
and just try to find solutions and correct something.”- Participant 1, NTCO
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“I'll own up to mistakes always because then my conscience gets the better of me.
So yeah, if I've done anything wrong, I'll always say something.”- Participant 9,
Animal Care Technician

Senior colleagues expected colleagues to be aware of their own competency. If there were

skills that individuals felt they needed to work on, it was expected that they be open and

ask for support if needed:

“We do have some scheduled periods, so we generally say that people should try
and retain that skill. So, if you haven't done it for 6 to 12 months, you should be
looking at getting a refresher. But that's down to an honesty policy at this point-
we have no way to police that.”- Participant 8, NTCO

The Impact of Hierarchy

Those in senior roles who were interviewed were aware of the impact of implicit
hierarchy. When a participant was asked if technicians ever check in and ask how they’re

doing, they responded:

“I don’t think so. Or at least | haven’t heard anything. | don’t know. Because |
haven't heard anything that someone is correcting me when I’m doing it. Having
said that, maybe for the technicians it could be difficult, because I’'m the [insert
senior role].”- Participant 1, NTCO
This participant speculated that because of their role, it may be harder for technicians to
correct them due to their position as a technician. Technician roles are perceived to be
“low” on the hierarchy, as reported in Chapter 2 during exploratory stages and in Brown

(2013). The technicians reported it was difficult to call out those who are in senior

positions if they handle mice incorrectly:

“We’ve seen it a couple of times and we have to flag that, but that's quite a hard
thing to do. Usually, the people that have been caught doing it are kind of well-
established kind of, they've been here for ages, like yeah, like, kind of more
influential people.”- Participant 5, Specialised Technician

“[l would] Probably not [call out a senior researcher] at this stage of my career, at
least.”- Participant 9, Animal Care Technician

This displays the difficulties those who are not in senior roles face, and the reinforcement

of the hierarchy structure. However, two participants were aware that they could use
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their power and influence the behaviour of researchers to positively empower

technicians:

“I think if you use it correctly, it can have a... | don’t like when they [researchers]
diminish them [technicians] because they are in a lower hierarchy. But | think if you
do it properly, sometimes you can influence that, you know, that reassurance that
they are in the right. You can kind of influence that they listen to the technician.
We have had examples of people coming to us, for a lot of time, you just start
seeing that the more, obviously, you back up the technicians, the more you give
them that power, they end up like, trusting them. So, you can use that hierarchy to
influence in a positive way. Although, it can be negative at the beginning, because
they want to come to the higher up and check with the higher up. But then if you
use that position to influence, in a way you end up giving them more power.
Because, | mean, you know, they gain that power because you have given them the
back up.”- Participant 2, Veterinary Surgeon

“I am always receptive of ideas, and | think they see that because of my position, |
will support them through those changes, or if they can give me evidence of it, we’ll
then look at it, and then try and roll it out more and I'll support them with that
change to get it out to the researchers.”- Participant 9, Animal Care Technician
The hierarchical structure with laboratory settings significantly affects low stress handling
practices. It appeared that although senior technical staff are aware of their positions,
animal care technicians can hesitate to challenge them due to their roles. This power
dynamic can affect communication (Nuyts & Friese, 2023; See Chapter 2). However, some
senior members of staff leveraged their positions to support technicians and help to
empower them by validating their expertise to researchers and reinforcing their

statements. The role of hierarchy can shape interactions both positively and negatively.

Social Influences

Participants discussed how others affected and influenced how they handle mice.

“It's probably more them [the technicians] than me now, to be honest, because
they're doing it every day. So, they come up with their own little quirks and things
that “oh, that might work a bit better.” Or “that seems to have a really good
positive effect.” So that tends to filter this way to me.”- Participant 6, NACWO
The participants discussed how it was the technicians who pushed for the change in the

university to low stress methods, and influenced this change:
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“Probably | think the change was really more from the technicians, really, | think
they played a really, really important role in this case. They were actually the ones
that wanted really to, you know, push it and make the change. So, we kind of give
them all the support like, “yeah, come do it.” No. So | mean, we were more now in
a supportive way. And it like, “What do you need? What do you need to have for it
to happen?” And that's the support that we gave, really. Because | mean, they were
the main force for it, really.”- Participant 2, Veterinary Surgeon
Social influence played a pivotal role as technicians successfully drove the adoption of low
stress handling practices across the university. This could have empowered them within
their status in the hierarchy, but also highlighted that new refinements can be introduced
by technicians. Moreover, technicians have the most hands-on experience handling mice

and will have developed skills and techniques that they can share with their colleagues.

Their expertise can be shared and appreciated across the whole hierarchical system.

4.3.5. Theme 5: Interventions

This theme summarises the suggestions participants made for interventions to increase

the use of low stress methods to all time and in all instances.

Evidence as Motivator
As discussed in Theme 2, evidence in the form of research data can be a powerful
facilitator. Participants suggested using evidence in the intervention, and providing

information of the benefits:

“Data as well. Like data always helps.”- Participant 5, Specialised Technician

“I think from a researcher point of view, they probably need more evidence, if you
know what I mean? Probably, in that sense. Because | think once they’re convinced,
we have all the resources to support them and drive them into using the tunnel
handling, if they haven’t used it. But my feeling is, they need that evidence. They
need to see or to have that something that reassures them that it actually has the
benefits.”- Participant 2, Veterinary Surgeon

Using research data and evidence can provide individuals with knowledge of why it is

beneficial.
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Addressing Common Misconceptions

Participants suggested an intervention with content addressing common misconceptions.

For example, that using low stress methods take a lot more time:

“But | think if you did it sort of industry wide, | think the biggest misconception is
time. So, | think that that's where | would say you need to really focus. If you have
the good training, if you said ‘we're gonna do this 100%’ is you need to convince
people it doesn't take more time.”- Participant 6, NACWO

Another misconception is that it does not make a difference if you use tail capture for pre-

weaned mice:

“Those key points where people do tend to do tail handling... weaning for me is a
big one where previously it was taught that people don't need to do it at
weaning. So, a lot of people when I've said don't tail handle there and they've
said, ‘Oh, it's okay, because they’re pre-weaning.” And it’s still a mouse.”-
Participant 4, Specialised Technician

“I think it would be worth showing the different scenarios of what people say.
And kind of, show those scenarios of how you could deal with it. So, like the
weaning mice, and how we deal with weaning mice.”- Participant 5, Specialised
Technician

These comments suggested that there is scope to address commonly held
misconceptions. Moreover, in the case of weaning, perhaps training to develop skills using

low stress methods for weaning mice if they are commonly picked up by their tails.

Developing Training

Participants also suggested general training for developing good low stress techniques, so
people do not chase the mice with the tunnel. Moreover, general training can empower
individuals with the skills to handle confidently, but also the space to provide information

for why it is important.

“It would be training because that's the kind of direct link between saying it and
then it kind of coming to fruition. So just making sure training is spotless.”-
Participant 9, Animal Care Technician
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“Yeah. Probably, just the training and understanding why you need to do it. So,
people also know there’s a reason behind it, rather than, ‘this is something that |
have to do because...”.”- Participant 3, Veterinary Surgeon

Although handling training was already provided, there could be avenues for
improvement, for example, specific training for different scenarios, such as weaning and

escapes (see Theme 3).

4.3.6. Theme 6: Understanding Workplace Guidelines.

Inconsistencies

All participants were aware that there are guidelines and policies in place. However, there
was some inconsistency between participants and their understanding if guidance were

written AWERB policies, and what exactly is in the policy:

“I mean, that went through our AWERB. So, we have, in a way that influence came
through from AWERB. And that guideline or that advice or support came from
AWERB. So yeah, | mean, we don't have some something written.”- Participant 2,
Veterinary Surgeon

“So, it is written as an AWERB standard, which was really good because when we
first brought the standard out, it was like written information that we could present
them like “this is why,” and like the specific that you have to do it. But it doesn't
actually say tunnel handling though, it's just says a low stress method, which
doesn't include tail handling.”- Participant 5, Specialised Technician

Some participants were unaware about the written guidelines, and referred to a poster:

“There is a poster, that is... I’'m not totally sure if it's actually the official guideline,
but it's a poster that is in the room that actually shows you how to handle the
animals with the tube. So, | see them time to time. | probably haven't fully read for
a little while, but at that, like a document that says guidelines? Probably | haven't
seen it, but | recognize the poster.”- Participant 1, NTCO

Moreover, some participants were involved with the development of the policies and had

a good understanding of what they included:

“I'll be honest, it was probably when | contributed to the writing of it. Probably
about two or three years ago.” Participant 6, NACWO
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However, there was also a lack of clarity around what is and is not allowed in the policies,
with regards to holding the tail, and whether or not it is okay to use tail capture in the

event of an escape:

“I would say that's kind of a grey area because ... we're talking about day-to-day
stuff. As in handling the animals. | think it's possibly something that we should
clarify or something that we should specifically say whether it's an exception or
not, | don't know whether it’s an exception.”- Participant 6, NACWO

“I would imagine so because as I'm talking, it seems like a grey area, to be fair. If
people are getting mixed up with tail restraint and tail handling, or at least by my
definition, then | imagine, it's probably quite easy.”- Participant 9, Animal Care
Technician

Moreover, one participant who was involved in the writing of the policy claims itis a “grey

area” and the policy doesn’t state if tail capture is allowed during escapes:

“Yeah, probably I'd say yeah, because we don't specify that it is okay- yes or No. If
that makes sense?”- Participant 6, NACWO

However, the policy did state that in the event of an escape, there is an exemption from
using low stress handling. Even though this participant was involved in the development
of the policies, they were not clear on what is and is not allowed. This lack of certainty
could affect the understanding of the policies for their colleagues and in this case, it also
revealed the need to revise the content of these policies from time to time, considering

that new people are joining the lab all the time.
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4.4, Discussion

This study shed light on the complexities of laboratory animal handling practices, and the
influence of workplace culture on technician behaviour. It revealed the importance of
ensuring consistency in the implementation of workplace guidelines and fostering a
supportive environment for collaboration and knowledge-sharing. Participants in this
study were acutely aware of the advantages of low stress handling methods, which is in
line with the findings by O’Malley et al., (2022) who disseminated a survey to explore
attitudes towards tunnel handling for mice and found that technicians and researchers
understood the benefits of this method. In my study, the awareness of benefits may be
explained by the training in this university, or possibly the availability of the wide literature
on tunnel handling. However, as discussed in Chapter 3, participants still face barriers to
full time adoption of low stress handling. Despite individual-level barriers causing
challenges, the study identified opportunities for targeted interventions. Specifically,
there was a notable opportunity to create a training program addressing the consistent
use of tunnel handling, especially in scenarios involving mouse escapes- a common

obstacle reported in the adoption of tunnel handling practices.

The interview results suggested that there are incongruities in how workplace guidelines
are received and understood within institutions, which could lead to inconsistencies
within the workplace for how people handle mice. For example, one technician who has
a different understanding of the policies may influence another technician when
discussing what methods they use to handle mice. This may also extend to the research
community. As the mapping of determinants in Chapter 2 identified, social influences can
be a strong determinant of behaviour (Bandura & Walters, 1977; Koutroubas & Galanakis,
2022). The results demonstrate the importance of consistent dissemination of workplace
guidelines, to avoid misinterpretation. Inconsistencies in perceptions can occur through
informal communication, as the results from this study suggest that technicians rely on
peer discussions for support. Therefore, it is important for universities to establish robust
induction and training to ensure everyone receive the same information. This not only
supports the technicians in their roles, but also leads to better outcomes in both mouse

welfare and research integrity through consistent behaviour across the research
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community. To my knowledge, there are no studies within animal welfare that explore
the use of standardised training despite a clearly identified need due to reported

variations in handling methods and differing interpretations of guidelines (see Chapter 3).

This study provided a broader contextual understanding of how factors such as workplace
culture can affect handling behaviour. The findings suggest that despite the technicians
feeling there is a culture of openness and honesty, they have concerns that sometimes
researchers may not ask for help when needed out of fear of appearing incompetent and
facing negative consequences. This hesitation could lead to researchers struggling with
handling and indicates poor psychological safety among the research community from the
technicians’ perspective. Despite these concerns, Nuyts and Friese (2021) found that
researchers tend to communicate with other researchers about moral questions and
concerns, whereas they communicate with technicians about operational issues. This
suggests that the culture of openness may be confined to the technical community, rather
than encompassing the broader research community. Additionally, Brown et al (2013) also
discovered an “us versus them” dynamic between technicians and researchers in another
university animal research facility. These findings indicate a significant communication
gap, which may lead to misunderstandings and inefficiencies in research practice. Future
work could assess psychological safety between technicians and researchers and explore
ways to promote open communication without fear of repercussions. Bridging the gap
between different groups in the animal research community may also ensure that

guidelines are consistently understood and applied.

Moreover, the participants discussed a supportive environment where colleagues are
willing to help each other, and senior technical colleagues embrace new ideas. In terms
of barriers, predominant themes emerged at the individual-level. For example, not being
open to change, having strong tail capture habits, and having misconceptions. The barriers
that were discussed were similar to ones identified by Henderson et al. (2020) and Young
et al. (2023). However, this study found that having a lack of knowledge and skills on the
correct methodology in certain instances can be a barrier to consistent, full-time
adoption. Although the data by Henderson et al. (2020) and Young et al. (2023) concluded

that jumpy mice can be a barrier to using tunnel handling, they did not explore specifically
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how this specific behaviour can prevent the use of tunnel handling. In this study,
participants shared that they would not feel confident or know how to re-capture the
mouse using low stress methods. This was not covered in the training for this specific
university, indicating that there was scope for this to be covered in the training
curriculum. Robust training is essential; not only can good training impart knowledge,
increase skills and build confidence in techniques through practice, but it can also address

misconceptions and help individuals to form new habits.

It is evident that there are situations where tailored training programmes could be
designed to address the specific needs and challenges identified by technicians. The
training could be a video which incorporates an experienced technician demonstrating
low stress techniques to recapture mice in situations where they have escaped. To date,
there are no resources in the university in which the interviews took place that address
escape training; moreover, the NC3Rs do not cover escape situations in their mouse
handling training online. A video could be a successful mode of delivery for skills
development, with demonstrations of how to apply techniques. A systematic review by
Youssef et al. (2023) evaluated the efficacy of educational videos in the field of healthcare
and found that 63.6% of studies demonstrated significant improvement in knowledge and
skills following a video-based teaching intervention. Furthermore, interventions which
used virtual reality and simulation-based education proved more effective than standard
videos. Srinivasa et al. (2020) also found that online videos are a valuable tool for
procedural skill knowledge acquisition and retention. Videos offer advantages such as
standardising the information for all viewers, reducing variability, and enabling the

information to be delivered consistently to all viewers (Youssef et al., 2023).

This study was not without limitations. There may have been inherent biases in the
participant selection process. As participants volunteered to take part, they may have had
strong opinions on the topic and be more engaged, or may have avoided taking part
altogether. Furthermore, the study relied on self-reported data, which may have been
subject to social desirability bias (Paulhus & Vazire, 2007). Participants may have provided
responses that they felt are more socially acceptable or align with the researcher’s

expectation, rather than disclosing their true experiences, emotions, or opinions. This
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could have potentially influenced the reliability of the data, and may limit its
generalisability. However, qualitative studies do not rely on the same positivistic
philosophical stance as quantitative studies. The aim of qualitative studies is to ensure
that a variety of points of view are represented through data saturation, not
generalizability (Francis et al., 2009). In addition, this study had focussed primarily on the
experience of those who work in animal care roles and excluded those who worked in
mice in other capacities, such as research. Future research could involve interviewing
researchers to investigate if they encounter similar challenges and perspectives regarding
mouse handling practices. Additionally, | did not enquire with participants the methods
they would prefer for learning how to apply low stress methods to recapture escaped
mice. Although the literature suggests that videos are an effective learning tool for
practical skills, there is a possibility that there is a different approach which could be more
effective in standardising training within this audience, such as hands-on training.
However, this could be mitigated with co-designing the intervention to ensure relevance.
Despite the limitations discussed, the implications of this work were significant for
advancing animal welfare by identifying challenges and offering potential solutions that

can be developed further with stakeholder engagement.

The implications of this work were multifaceted; the study highlighted that there are
incongruities in how guidelines are received and understood within institutions, therefore
there is a necessity for ensuring consistency in the dissemination and implementation of
workplace guidelines, as this may affect handling behaviour and lead to inconsistencies.
Moreover, the findings emphasised the value of fostering a supportive workplace
environment, whereby colleagues are willing to help each other and embrace new ideas.
This culture of openness can facilitate collaboration and skill sharing, which can create
continuous improvement in animal care practices. In addition to organisational-level
determinants, this study identified individual-level barriers, such as resistance to change
and misconceptions about handling methods, as well as facilitators such as good training
and confidence-building techniques. Future studies could create interventions which
target these barriers and promote the adoption of low stress methods and improve
animal welfare outcomes. However, the findings indicated that technicians did not know

how to use tunnel handling for mouse escapes, even among those who are consistent
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users of low stress handling. Therefore, there was potential for a targeted training
intervention which addressed this gap. Introducing educational resources, such as a video
demonstrating such techniques could have a wider reach in other universities where

handlers experience the same challenges (Henderson et al., 2020; Young et al., 2023).
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Chapter 5. Intervention Development

Abstract

This chapter describes the stepped approach for the development of a novel intervention
aiming to promote the adoption of tunnel handling in situations where a mouse escapes
in research facilities. By addressing the challenges faced by technicians in situations like
mice escaping, this novel intervention can contribute to a gap in training, and to the
development of effective, tailored training materials. The intervention design process
involved a comprehensive approach, integrating the findings from previous studies,
stakeholder engagement and user feedback from interviews. The intervention was co-
designed with mouse handling trainers to increase accuracy, relevance and credibility for
the target audience in addition to acceptability and feasibility. Interviews with potential
end-users provided valuable insights into the format, content and language preferences
for the intervention. Interview participants expressed enthusiasm for the video format,
and suggested additional materials and opportunities, such as summary take-home
messages and opportunities for discussions with training staff. The practical implications
of this work are important, as the intervention has the potential to build confidence and

skills among technicians, and therefore improve mouse welfare across research facilities.
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5.1. Introduction

5.1.1. What is Intervention Development?

This chapter outlines the process of integrating and triangulating the findings of the survey
and interview studies and using stakeholder engagement to develop an evidence-based
pilot intervention. An intervention can be defined as a coordinated set of activities and
techniques introduced at a given time and place to change the behaviour of individuals,
communities and/or populations through a hypothesised or known mechanism (NICE,
2014). Intervention sciences stem from health research; a public health intervention is
defined as planned actions to prevent or reduce a particular health problem, or the
determinants of the problem, in a defined population (Wight et al., 2015). Intervention
development is typically a systematic process, grounded in behavioural theories and
models, which aims to design and refine strategies to address specific issues and can be
applied in various contexts (Hankonen et al., 2020). Intervention development is
important for addressing complex issues to improve outcomes, such as public health
challenges, social inequalities and environmental issues. Therefore, it is a suitable
approach to improve laboratory mouse welfare by adapting the behaviour of their human

handlers.

There are a number of theories and frameworks designed to guide the process of
developing an intervention, each with their own strengths and limitations. Using a
framework for intervention development helps to ensure that the intervention is well-
designed, evidence-based and tailored to the needs of the target population and
increasing their efficacy for positive change (Araujo-Soares et al., 2018; Fernandez et al.,
2019). A commonly used framework is the Intervention Mapping approach (Bartholomew
et al., 2015), which uses six steps to take an ecological approach to assessing a problem
and using theory and evidence to create an intervention. Another approach, the PRECEDE-
PROCEED model (Green & Kreuter, 2005) provides a structure for planning interventions
by identifying predisposing, enabling and reinforcing factors, as well as environmental and

policy considerations.
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For this study, the intervention was developed with the Behaviour Change Wheel (BCW),
which allows more of an iterative approach with more flexibility, rather than working
through a sequential process. In addition to breaking down the behaviour and its
determinants in terms of capability, opportunity and motivational factors, it also
considers the intervention functions and policy categories accordingly. The Behaviour
Change Wheel (Michie et al, 2011) integrates theory and evidence and brings together
stakeholders in making intervention design decisions, and can be used alongside the
Theoretical Domains Framework, which heavily influenced the design of the survey in
Chapter 3. The Theoretical Domains Framework is instrumental in supporting the analysis
of behavioural determinants, so it is complementary to the BCW. While these frameworks
share common elements, they differ in their methods and emphasis on different aspects
of intervention development. For example, Intervention Mapping has a focus on theory-
based intervention designs, whereas the Behaviour Change Wheel focusses on a

systematic analysis of behavioural determinants and intervention functions.

5.1.2. Features of Intervention Development Frameworks

There are several common features in the intervention development frameworks that
allow them to serve as tools for systematically designing effective strategies to change
behaviour. For example, they suggest a structured approach, with a series of steps or
stages that ensure the intervention is systematically planned and implemented. For
example, a common initial stage is conducting a needs assessment of the behaviour under
study (Bartholomew et al., 2015). Chapter 2, 3 and 4 can be considered a detailed needs
assessment exploring the barriers to tunnel handling by using different methodologies.
Moreover, they recommend using evidence-based practices to increase intervention
effectiveness. In this chapter, | applied evidence-based practices by engaging with the
target audience throughout the intervention development process, through interviews
and consulting with experts to develop materials. While promoting a structured approach,
intervention development frameworks also provide a degree of flexibility as some of the
frameworks highlight the iterative nature of intervention design, where it is acceptable
and often encouraged to revisit earlier steps as the evidence-base evolves (Bartholomew

et al., 2015; Eldredge et al.,, 2016). This allows the intervention designer to tailor
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interventions to meet the needs of specific populations and contexts. In addition,
stakeholder engagement is an important feature of many intervention design frameworks
and models to ensure stakeholder needs are met while the intervention is in

developmental phases (Bartholomew et al., 2011; Majid et al., 2018; Michie et al., 2014).

5.1.3. Stakeholder Engagement and Co-design

Research measuring the effectiveness in the behaviour change intervention literature in
the health domain often find that interventions show promise but can fail to meet
expectations in terms of reach and impact, or findings can be inconsistent and
inconclusive (Arnott et al., 2014; Free et al., 2013; O’Hara et al., 2017). Similar limitations
can be found in the behaviour change literature within the context of animal welfare,
where studies have failed to deliver interventions that measure differences in behaviour
(Morrongiello et al., 2013). A possible limitation could be lack of stakeholder engagement

in behaviour change research.

Stakeholder engagement is increasingly recognised as important for intervention
development, as it can improve the quality of research by ensuring the outcomes are
more closely aligned with specific needs and priorities of the end user (Currie et al., 2022).
For example, in intervention development, stakeholder engagement could improve the
acceptability of the outcomes to a wider audience by ensuring the design of the
intervention and any materials are appropriate for the stakeholders and their needs (Brett
et al., 2014; Currie et al., 2022). Stakeholder engagement can be successfully conducted
in the context of animal welfare; Reed and Upjohn (2018) conducted in depth
consultations with local stakeholders to understand their individual perspectives when
developing their theory of change framework for canine welfare. Machila et al., (2007)
effectively used stakeholder engagement in every stage of their intervention
development, an educational programme designed for farmers in Kenya. They involved
the farmers in focus groups to discuss proposed content and involved them in prototyping
and deliberating dissemination techniques. This can be considered as co-creation, which
is a powerful tool in stakeholder engagement and can be defined as the collaborative

approach to creative problem-solving between diverse stakeholders (Vargas et al., 2022),
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and emphasises stakeholders from the beginning with determining and defining the

problem, through to the final stages of a project.

This intervention development involved co-creation but also used elements of co-design.
Co-design describes active collaboration between stakeholders in designing solutions to
address a prespecified problem (Vargas et al., 2022). In this thesis, the identified problem-
based on surveys and interviews- was that laboratory personnel do not use tunnel
handling when dealing with difficult mice that are at risk of escaping or have escaped.
There is a notable lack of training in this area. The publicly available NC3Rs mouse handling
training course focuses on general handling and husbandry for routine situations and does
not cover emergency scenarios involving difficult mice or escapes. Additionally, the
comments from surveys conducted at seven universities (see Chapter 3) indicates that
their staff mouse handling training does not include low stress handling training for
dealing with mouse escapes. This highlights a significant gap in the current training
programmes that needed to be effectively addressed. By using a co-design approach,
which involved active collaboration with individuals who had the relevant experience in
developing and delivering mouse training, the intervention had increased likelihood of

being deemed feasible and acceptable to the target audience when implemented.

In this chapter, animal care technicians supported the development of elements of the
intervention to maximise efficacy, acceptability and feasibility. | used stakeholder
engagement to ensure the intervention was developed in alignment with the diverse
needs and perspectives of key stakeholders (Araujo-Soares et al. 2018). By fostering a
collaborative approach and co-create where possible, | aimed to enhance the relevance
and effectiveness of the intervention (Currie et al., 2022). | applied the Behaviour Change
Wheel (Michie et al., 2014) to design the intervention, including identifying specific
behaviour change techniques from the Behaviour Change Technique Taxonomy version 1
(BCTTv1) (Michie et al., 2015). | used the BCTTv1 as it improves the clarity and consistency
of the intervention by ensuring the intervention components are clearly described
(Glanville et al., 2020; Kok et al., 2016). Ultimately, this makes it easier to evaluate the

efficacy of the intervention. Furthermore, selecting BCTs appropriate to mouse handling
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led to the development of a robust, evidence-based intervention. Each BCT is evidence-

based and rooted in behavioural sciences (Michie et al., 2011).

5.1.4. Aims and Obijectives

This chapter has two parts. Triangulation from the data from previous chapters, and a

stakeholder interview study. Therefore, | had the following aims and objectives:

Aims:
1. To develop a training video intervention demonstrating low stress mouse

recapture techniques, using stakeholder engagement, based on triangulation of

findings from exploratory work, survey and interview studies.

Objectives:

1. Identify Needs:

- Conduct discussions with relevant experts to identify key concerns and
needs based on survey and interview findings.

2. Design the intervention and incorporate Behaviour Change Techniques:

- Use the Behaviour Change Wheel and Theoretical Domains Framework to
design a training intervention that addresses identified barriers in skills and
knowledge.

- Implement specific Behaviour Change Techniques (BCTs) such as
Demonstration of Behaviour (BCT 6.1), Instruction on how to Perform the
Behaviour (BCT 4.1), and Information about Social and Environmental
Consequences (BCT 5.3) into the video.

3. Qualitative Development Interviews:

- Conduct qualitative interviews with the target audience to gauge their
perceptions and ensure the video content resonates with their experiences
and needs.

4. Co-creation of Intervention:
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- Collaborate with experts and the target audience to co-create a tailored
intervention that effectively increases their ability to use tunnel handling
for escapes.

5. Develop a Logic Model:

- Create a logic model to guide the systematic planning, implementation and

evaluation of the intervention, ensuring the resources and outcomes are

aligned and measurable outcomes are defined.
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5.2. Step 1: Triangulation, Logic Model Development and
Stakeholder Engagement

5.2.1. Data Triangulation and Integration

Triangulation involves using multiple methodologies to study the same phenomenon
(Denzin 1970). It can be a process of studying an issue using mixed methods to gain a more
complete understanding of the issue in question (O’Cathain et al., 2010), and increase the
ability to interpret findings (Thurmond, 2001). Using mixed methods to study a particular
issue has advantages (Hussein, 2009). For example, generating new knowledge through a
synthesis of the findings from different approaches (Foss & Ellefsen, 2002), richer insights
from multiple methods of inquiry than using only one (Bradbury et al.,, 2015). This
intervention development was based on triangulation by theoretical integration (Denzin,
1978; Denzin, 1970), whereby data is generated by different methods and separate
analyses occurred (Moran-Ellis et al., 2006). This approach does not combine the method
or analyses but takes each set of findings and brings them together into one explanatory
framework (Moran-Ellis et al., 2006). Integrating findings from different research studies
can lead to a more comprehensive interpretation of the results and can be valuable when
understanding complex phenomena. Qualitative analysis from the interviews conducted
can add context and understanding to quantitative research data from the survey and
adds a depth which may not be achieved by relying only on quantitative methods alone
(Malina et al., 2011). The findings can then inform the overall design and content of the

intervention.

The data from each stage of this project can be combined to develop an evidence-based
intervention. Data from exploratory work (see Chapter 2), a survey study (see Chapter 3),
and an interview study (see Chapter 4), suggested that tail capture is still used in certain
situations. For example, there are mouse handlers who are very motivated by mouse
welfare and use low stress handling routinely, but in situations like mouse escapes, they
do not feel confident using low stress handling. This prevents them from using low stress
handling for these circumstances, due to a lack of skills, knowledge of techniques and

confidence. The integration of findings across these studies enabled the development of
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a comprehensive and nuanced understanding of the circumstances in which individuals
experience a lack of confidence employing low stress methods. This approach allowed me
to pinpoint specific situations and use qualitative methods to explore barriers in more

detail. See Table 11 for a summary of findings triangulated to develop the logic model.
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Table 11: Summary of Findings Triangulated for Integration

Phase of Research Aim Research Summary of Key Findings TDF Domain
Research Methods associated
Exploratory e Identify potential stakeholders associated Four shadowing There is an implicit hierarchical structure in  Environmental
phase. with laboratory animal research sessions. animal research facilities. Context and
facilities. Resources
® Characterise the nature of working Facilitators of change identified- for
relationships among stakeholders. Nine example, technicians are more likely to try  Social Influences
e Gather insights from stakeholders on the  conversations something new if the suggestion comes
adoption journey of tunnel handling from another technician who understands
within university animal research the pressures of their role.
facilities.
e Identify the barriers and facilitators
encountered during the implementation
of tunnel handling practices.
e Identify potential determinants
influencing decision making with regards
to tunnel handling adoption and
practice.
Investigative @ Identify the current adoption of various Online survey Low stress methods are the preferred Environmental

phase.

mouse handling methods and identify
specific contexts in which these methods
are used

Identify factors which may have the
potential to impact tunnel handling, such
as perceptions of culture of care, habit
strength and psychological safety

completed by
researchers and
animal care staff.
141 participants
from nine
different
universities in the
UK.

methods for handling mice among both
researchers and technical colleagues.

People use tail capture when mice are
jumpy, have escaped, or are at risk of
escape, or if they need to act quickly.

People believe that rare tail capture is not
harmful to the mice.

Context and
Resources

Intentions

Behaviour
Regulations
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Explore how people understand and

Beliefs about

interpret any existing mouse handling People use low stress methods because Consequences
guidelines in their workplace they are motivated by mouse safety and
welfare, or because they are encouraged
by workplace guidelines.
Individuals may believe that the handling
training they are given functions as
guidelines in their workplace.
Investigative @ Explore the difficulties surrounding the 9 interviews with  Good training is a positive facilitator of low  Knowledge
phase. use of low stress handling when mice animal care staff  stress handling methods.
escape. from one Skills
e Explore, in depth, participants' university in the Participants feel they must act quickly and
understanding of their workplace North-East of therefore resort to tail capture. In escapes, Behaviour
guidelines. England. tail capture is perceived to be quicker, as Regulation

participants know how to do this (some
with long ingrained habits), and it can be a
reflex.

Participants don’t know how to use low
stress methods for escapes or very jumpy
mice.

Beliefs about
Consequences

Beliefs about
Capability
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Based upon the triangulation of findings, an APEASE analysis was conducted to assess if a
training intervention would be the best mode of delivery for the intervention.
Understanding the context within which interventions are to be delivered is key to their
successful delivery. To guide this process, the APEASE criteria was developed by Michie et
al,, (2014) to provide a framework for selecting and shaping interventions. The
components are Affordability, Practicality, Effectiveness and cost-effectiveness,
Acceptability, Side-effects/safety, and Equity. By conducting an APEASE assessment, |
could design and select an intervention that is most likely to be successfully implemented,
but also meet the needs of the target audience effectively. Table 12 displays the
assessment, which concluded that education, training and modelling would be the most

effective intervention functions in this context.
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Table 12: APEASE Assessment for Intervention Development, with mapping onto BCW (Intervention Function) TDF Domains, COM-B
Component and Behaviour Change Techniques

Intervention

Does the intervention function meet the APEASE criteria

TDF Domain and COM-B

Behaviour Change

Functions in the context of increasing tunnel handling use for Component Addressed Technique
escaped mice?
Education Not practical on its own, as the target population needs Knowledge, psychological Information about
support with techniques. capability Social and
Environmental
Consequences (BCT 5.3)
Persuasion Unlikely to be effective, as the target population knows of ~ N/A N/A
benefits but lacks knowledge and skills.
Incentivisation Providing rewards and recognition may not be affordable N/A N/A
or practical in the scope of this project. Escape scenarios
may not be reported; therefore it would be difficult to
provide rewards.
Coercion Coercion is impractical and not equitable, as it does not N/A N/A
address underlying barriers and may create unintended
consequences, such as discouraging handlers to seek help.
Training Yes- training to increase knowledge and skills via the use of  Knowledge, skills, beliefs Instruction of how to

demonstration in training mode of delivery.

Would be affordable, practical, can be tested for efficacy
and acceptability, with no risks anticipated.

about capability and reflective

motivation

perform behaviour (BCT
4.1)

Demonstration of
Behaviour (BCT 6.1)




Restriction

Not effective as it is not possible to make changes to
guidelines in the scope of this project, which would be a
viable restriction. Participants in this project have also
reported deviating from guidelines, so restriction alone
would not be enough to change behaviour.

N/A

N/A

Environmental
restructuring

Not appropriate as the environment can’t be restructured-
target population can only be encouraged to have tunnels
on hand, alongside demonstration of skills.

N/A

N/A

Modelling Methods would need to be modelled by experienced Knowledge, skills, reflective Demonstration of
handlers in training format. motivation Behaviour (BCT 6.1)
Enablement Enablement alone would not increase skills for key barriers  N/A N/A

such as escape scenarios, therefore it is not practical or
effective.
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5.2.2. Development of Preliminary Logic Model

A prerequisite of a good intervention is whether its effect can be robustly evaluated
(Araujo et al., 2018). Therefore, interventions with clear definitions and a logic model are
easier to evaluate. A logic model is a visual representation that outlines how the
intervention is understood to contribute to a chain of intermediate results that eventually
produce the intended outcomes (Smith et al., 2020). Using the triangulated findings, a
logic model was developed to highlight the pathway from the intervention to increased

knowledge and intentions to use tunnel handling for future mouse escapes (see Table 13).

It should be noted that this project identified numerous potential avenues for
intervention, such as interventions aimed to enhance perceptions of Culture of Care, as
this has been found to be related to stronger habits of tunnel handling. However, given
the limited timeframe, changing organisational culture was not seen as a realistic goal.
Instead, addressing specific scenarios such as mouse escapes was deemed to be more
feasible, focussed and potentially impactful. Existing literature had already highlighted
that handlers often struggle to use low stress handling techniques during mouse escape
incidents (see Henderson et al., 2022; Young et al., 2023), which was also found in this
project (see Chapters 3 and 4). To date, no targeted interventions or resources exist to
support mouse handlers in these situations. This gap was an opportunity to create a

practical and widely applicable intervention.

Assumptions: It is apparent from the data that participants expressed a significant lack of
confidence, knowledge and skills surrounding mouse escapes, which evidently is not
covered in mouse handling training in institutions. This leads to handlers using tail capture
if a mouse is at risk of escaping, or has escaped. Moreover, the triangulated data suggests
that some individuals feel that occasional tail capture may not be harmful, if the mice are

usually handled using low stress methods.
Resources: Therefore, the next stage of logic model development determined the

resources needed to address this issue. Using the Behaviour Change Wheel, it is evident

that a training intervention function would suit this context well. A training video would
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be a cheap and sustainable resource to create and can be easily disseminated if it were to
be shared more widely. Moreover, it would be easily accessible- individuals can re-watch

the video if it is hosted on training sites if they want to revisit the content at their leisure.

Activities: The video can be used as part of formal mouse handling training, in a facilitated

session with mouse handling trainers.

Mechanisms: The video included footage of recreated mouse escapes and can involve
experienced handlers who demonstrate how to perform tunnel handling during escapes
(BCT 6.1) and instruct how to do it with a voiceover (BCT 4.1). This shows participants that
such techniques are feasible and create a shift in their knowledge and skills. Moreover, a
voiceover for the video relayed to the viewers that occasional tail capture can be harmful,
which may increase their knowledge of the harm of tail capture (addressing BCT 5.3) with

information about the consequences of this method.

Expected short-term outcomes: Intentions to use tunnel handling in the future and
increased beliefs about capability to use it for future mouse escapes. They will understand
that rare tail capture is still harmful to the mouse, even if it is routinely handled with low

stress methods.

Expected long-term outcomes: In the long-term, it was expected that if a mouse escapes,
participants may be more open to trying to use tunnel handling to recapture the mouse,
rather than defaulting to tail capture, and eventually feel comfortable to use it for all

future escapes.
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Table 13: Preliminary Logic Model of Video (Mode of Delivery) Intervention

Assumptions

Resources

Activities

Mechanisms

Short-term Outcomes

Long-term
Outcomes

Limited knowledge
and skills in using
low stress methods
in the event of a
mouse escape. This
affects confidence,
so participants
resort to tail capture
when escapes arise.
Some believe rare
tail captures from
escapes are not
harmful.

Training video
demonstrating
low stress
techniques for
escapes

The video can
be used for
escapes
training and
be part of
future formal
mouse
handling
training

The video includes footage
of recreated mouse
escapes and involves
handlers who
demonstrate how to
perform tunnel handling
during escapes (BCT 6.1)
and instruct how to do it
with a voiceover (BCT 4.1).
Will also discuss the harm
associated with rare tail
capture (BCT 5.3).

Technicians would feel
more confident in their
abilities and skills to try and
use low stress handling the
next time a mouse escapes.
The video will increase their
knowledge on techniques
they can try to safely
recapture the mouse. They
will be able to access the
video anytime.

If a mouse escapes,
participants may be
more open to trying
to use tunnel
handling to
recapture the
mouse, rather than
defaulting to tail
capture, and
eventually feel
comfortable to use
it for all escapes.

131



5.2.3. Stakeholder Engagement and Co-design

During the initial phases of developing the training video, stakeholders from a university
in the North-East were actively involved through a series of meetings. These stakeholders
included members of the mouse handling training team and a Named Information Officer,
crucial for resource development. These meetings served as a platform to involve key
stakeholders in the design and planning process, with the purpose being to gather insights
and perspectives from them with their diverse experience and expertise related to mouse
handling and training. Additionally, discussions centred on the logistics and their capacity

for filming the content for the video.

During the meetings, | presented the concept of a video focussing on escapes and
featuring trainers demonstrating low stress techniques. The stakeholders deliberated on
various aspects, such as specific training needs and the potential challenges associated
with filming. Their input helped guide the next stages, including developing a video outline
for presentation to the target audience for feedback, which would also serve as a
storyboard/script for the video. Furthermore, the stakeholders collaborated in co-
designing a voiceover script for the video. This ensured that the script used the correct
terminology and accurately represented and described what would be included in the
video footage. This collaborative approach helped to foster a sense of ownership and
investment among stakeholders, enhancing the likelihood of successful implementation
and acceptance from the target audience. Overall, the meetings with the mouse handling
training team and other stakeholders played an important role in shaping the intervention
development process, ensuring that the video would meet the needs of the target

audience, but also be logistically feasible to create.
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5.3. Step 2: Stakeholder Interviews

5.3.1. Method

Participants

Those who work with mice in a technical care capacity were the target audience for this
intervention in the developmental stages. Therefore, animal care staff who reported using
tail capture in the event of mouse escape in the previous interview study (see Chapter 4)
were directly contacted and invited to take partin an interview. There were 3 participants
(2 males and 1 female) of various roles (a Named Person, a Veterinarian, and a Senior
Animal Technician). The technicians were informed that the purpose of the interviews was
to gather their perspectives on developing an intervention for those who do not use low
stress methods during escape scenarios. This approach was selected to provide a space
where stakeholders can share their views in a qualitative format and reduce social
desirability biases and risk of conformity in a group setting, like a focus group. The
interviews were conducted between November and December 2023. This study received
ethical approval from Newcastle University Faculty of Medical Sciences’ Ethics Committee

(Ref: 40793/2023).

Design

This semi-structured interview study took a phenomenological approach (Eatough &
Smith, 2017), allowing participants to describe and reflect on their lived experiences when
asked about different mouse handling situations. The interview guide was developed with
phenomenology in mind, designing questions which allowed participants the space to

share their experiences.

Materials

An interview guide (see Appendix F) was developed and used to gather relevant
information and give participants the opportunity to reflect on materials presented during
the interview. A semi-structured approach was selected to allow some flexibility to adjust

guestions or probe based on participant’s responses. Interviews were transcribed using

133



OtterAi Inc after recording them on the OtterAi phone application (Version 3). All three

interviews were conducted via Zoom.

A video outline (see Appendix G) was developed with feedback from a mouse training
technician, to ensure relevancy and appropriateness. This was used to present to
participants to gain their feedback and see if they had any concerns before the video was
made for the intervention. The outline presented the scenarios that would feature in the

video, alongside a draft script.

Procedure

Participants were directly contacted by the researcher and invited to take part in a 30-
minute interview. The researcher explained that they had been selected as they had
previously disclosed that they did not feel comfortable using low stress methods in the
event of a mouse escaping. Upon agreeing to take part, participants were sent an
information sheet and consent form to sign. See Appendix H for copies of ethical
documents. They were also given the video outline to read on the day of the interview.
After meeting on Zoom, participants were told of the purpose of the interview and asked
if they were happy for the meeting to be recorded for the purpose of transcription and
data analysis. They were assured that no one beyond the supervisory team would have
access to the transcripts, and that all participants would be anonymised. Once consent
was given, the interview began. All interviews lasted up to 30 minutes. If the participant
had not read the video outline before the interview, they were given a few minutes to
read it during the interview before they were asked questions about it. Participants

received a £15 voucher to thank them for their time.

Data Analysis

The data was analysed using descriptive thematic analysis (Braun & Clarke, 2006) and
coded by hand by one researcher. A period of time was dedicated to familiarising with the
data. This involved reading and re-reading the transcripts from the interviews to gain in-
depth understanding and take initial notes on ideas and key patterns. Following this, the

initial codes were generated based on interesting features of the data across the entire
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data set. Segments of data were highlighted that appeared relevant to specific codes, that
were collated into overarching themes. The final descriptive themes were reviewed and
named. When no new information emerged and data saturation was reached,

recruitment ended.

5.3.2. Results

From the data collected from three participants, the following themes were perceived:
“concerns”, “responses”, “audience” and “suggestions for improvement”. Overall, the
participants expressed positive and enthusiastic reactions to the idea of a training video
for mouse escapes. They also provided valuable feedback and suggestions for enhancing

the video and intervention format.

Concerns

Participants shared potential challenges and concerns regarding certain scenarios the

video would cover:

“I think the one, for me, that would be the most interesting one would certainly be
recapturing from under a rack. Just because of the logistics of what it is. The one
under a rack, | do still think it would be difficult.”- Participant 1

“There are times, 100%, where the mouse is so quick. There’s a time where you
cannot... this is very rare, but you can’t go to grab a tunnel and then try to get it
into the tunnel on the hood which is quite wide. It’s not like in a cage, where it’s a
confined space so it’s easy to manoeuvre it into... It’s just that real-life situation
where you’re putting them in a clean cage and they’re so... again, this is fairly rare,
but they’re so jumpy. You know the minute you lift the lid, a couple of them are
going to ping.”- Participant 2

“See, that recapture from under a rack. That’s one I’m not sure how we’d go around
getting the mouse we’ve lost.” -Participant 2
Participants seemed intrigued to see how these situations would be tackled in the video.
It emphasised the necessity of these scenarios to be included, as participants need
strategies for dealing with such situations. One participant highlighted “real-life
situations”, where behaviour can be unpredictable. It was evident that the video should

address the unpredictability of mouse behaviour in situations that are not controlled.
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Moreover, it was important to recognise and address the impulse people may have to

grab the tail as it is deemed to be easier:

“So those are the trickier scenarios because when you have an animal running
around on everything. And that's why people use the tail, because | mean obviously
if you have the mouse passing by and you see the tail, it's kind of like easy to say,
“I just grabbed the tail, and you know and pull the animal” so that's why people
usually do that.”- Participant 3

Response

Overall, participants responded positively to the video format, especially since it would

safely demonstrate mouse recapture in risky situations:

“A video would be great. For new starters and that, that would be brilliant. Seeing
a video- how we do it- is better for them and better for us, because they’ve seen it
and we’re just, sort of, adding to that.”- Participant 2

“I think the video would be better than having to read about it. And we don’t really
want to have to demonstrate putting the mouse on the floor, and this is how you
pick it up. So, | think it would probably- certainly for new users- be very, very good...
Certainly, a lot of people when they do animal work and things, they want to see
how it’s supposed to be done, rather than read how it’s supposed to be.”-
Participant 1

These comments support the idea of visual aids as a form of vicarious learning and of
conveying information safely. It means that trainers will not have to recreate the scenarios
in person to demonstrate, which would be less controlled and riskier for both the handler
and the mice. Furthermore, they would not have to read how to do it, which can be

difficult to visualise or explain clearly in written format.

“I think it’s absolutely fine. Because, you know, you sort of say, ‘it does happen, but
we want to try and reduce it even more or eradicate it. You know, there’s nothing
in here that says, ‘you are bad, you are bad, you are bad’. And | think that’s the key
thing. So, it’s coming across in a way that we know that those things stress the
animal out, and we know these occasions do happen. But here are some tools to
do it in a better way.”-Participant 1

“This sort of reads like an SOP, where it’s like ‘if this happens, you will do this’. So,
| suppose that’s a good way of doing it.”- Participant 2
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“I like that you guys have included a “what if | panic?” Because | mean, that's really
difficult, especially if you're not used to having a mouse running around. Oh, my
God, you start panicking. So, | think that's great. And it has a language that is kind
of like connecting with a person. So, in a level that is kind of like, “this happens to
all of us. This is like normal”, so | think, | think yeah, | don't think | would add
anything.”- Participant 3
Participants responded encouragingly to the video outline which included a script of the
voiceover commentary. They highlighted the importance of framing the messaging with
the correct tone, and they believe it will be received positively, as there is no sense of
assigning blame. They feel the approach focuses on acknowledging challenges that occur
when handling mice and providing tools and practical solutions for improving handling.

This positive approach may be crucial in the video being received well from its intended

audience.

Audience

Participants were asked how they think other technical colleagues would respond to the

intervention:

“I don't think a technician would find it sort of, well, anything other than what it is,
which is a training tool. You know, | think certainly our techs, they'll see it as “right,
this is how we're going to be doing it”. | don't think the technicians you'll have too
much of a problem with. The ones [senior members of staff] that are here, | think
they'll just respond to it positively. You know, I'm not saying you would get that
from the whole industry. You know, in certain establishments you're going to get
“I've been doing it for forty years this way, and it's not a problem”. So, | think you're
going to get that in certain establishments. | don't think you'll get that here.”-
Participant 1
These comments highlight that within this institution, this participant expects there to be
a positive response, and does not anticipate any difficulty from members of staff
accepting the content of the video. They expected it to be accepted by all members of
staff, regardless of role. However, they were not sure if there would be variability in the

industry, as there are always people who are resistant to change.

Participant 3 feels optimistic that veterinarians and senior animal care staff would be open

and receptive to the video:
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“In the end you're, you know, you're doing it for animal welfare. | mean, if you
highlight the animal welfare most vets will be interested, | think. In general,
especially, because | mean, usually the vets that come into lab animal work are
very interested in animal welfare and are very versed on animal welfare. So, if you
really highlight, you know, the list of the positives for the animal welfare, | mean,
that will make it more interesting for them.” — Participant 3

Participants were asked how they feel researchers would respond to the video, if it were
to be shared with them. One participant anticipated challenges in implementing the
intervention across to researchers, as their work patterns and schedule vary. It may be
logistically easier to ensure technicians watch the video, but it could be difficult to do the

same for researchers:

“For us [technicians] it's a bit easier because you could just say, “right, you lot.
We’re going to split you into half. Wednesday afternoon, you’re going to watch it
and be familiar with it, and the other lot, Friday afternoon.” But it might be a bit
difficult for researchers because obviously, they've got a day full of experiments,
they're not going to stop, even if they've been told about it, watch the video. So,
I'm not sure how you would implement it and move it forward. But the content for
the researchers is really good. It covers every scenario really.”- Participant 2

However, the participant sees the value in researchers watching the intervention video,
as there are certain situations that could be covered in the video which they may struggle
with. Moreover, there are instances in which they cannot rely on technicians being

available to help them with handling:

“If you nail that bit with the jumpy mice, that’s a really good one to have. Really
good one to have for the researchers, because a lot of the time they're coming in
when we've got to set up breeders. They might be coming in at 5pm on their own.
They've got a jumpy mouse. They've not got anyone to ask. So, they have to deal
with it themselves and with confidence, you know what | mean?”- Participant 2

The participant highlighted that it is important to empower researchers with the skills and
confidence to handle situations independently. Additionally, one participant believed that

the content, as it is, would not need to change in order for it to be relevant to researchers:

“I think the way it stands is absolutely fine because you're just explaining how to
do it and how to do it in the best a way as possible. You know, you're still gonna
get that old sort of batch of researcher going, “it doesn't really matter. I'm just
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gonna pick it up by the tail. I'm capturing it. I'm getting it back in the cage as quickly
as | can. It's not that stressful.” You're always gonna get that.” — Participant 1

Suggestions for Improvement

Participants were asked if they believed the video on its own would be enough to equip
people with the necessary motivation and skills to try low stress methods during mouse

escapes. Two out of three participants suggested additional ideas:

“I don't know if you guys have considered that once you have a scenario recorded
then have like a recap of what you've done. Like, “have you seen in the video?”, |
don’t know, “first, make sure it can’t escape.” Kind of do a bit of recap because |
think that helps people retain information. | don't know, having like a bit of a recap,
it’s like “okay, you've seen this scenario, see how we dealt with it, and this is kind
of like recap”. Because sometimes you know, when you have like a lot of
information, in the end, you tend to watch the video like “yeah, yeah, yeah.” You
know? | mean, | know now what to do with escapes, that's why I'm thinking of the
bullet points. Like getting them, at least, make sure that they take like two or three
messages so they can deal with the scenario.”- Participant 3

Participant 3 suggested take-home messages, like bullet-pointed summaries for each

scenario, which could be an effective way for participants to digest the information.

Additionally, Participant 2 suggested an in-person forum to ask questions:

“I don't know if there needs to be something on top of the video like shown to all
the techs in a training situation or seminar type thing. Rather than someone from
animal unit saying, “we've got this training video on low stress handling. It's on the
website. Have a look at your leisure”, and 80% of people probably won’t even look.
If it's like, “right everyone, from 1 till 2, we're going to watch this video we're going
to do this and do that and we’re going to have a chat,” | think it needs that on top
of it.”- Participant 2

This would also ensure that people have watched the video, in a controlled setting and be
offered the opportunity to ask questions or have a discussion with trainers. Based on

these findings, the logic model was refined to add the additional activities (see Table 14).
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Table 14: Refined Logic Model of Video Intervention

Assumptions

Resources

Activities

Mechanisms

Short-term Outcomes

Long-term Outcomes

Limited knowledge
and skills in using
low stress methods
in the event of a
mouse escape. This
affects confidence,
so participants
resort to tail
capture when
escapes arise.
Some believe rare
tail captures from
escapes are not
harmful.

Training video
demonstrating
low stress
techniques for
escapes.

A workshop with
the video and
opportunities to
ask a trained
handler
guestions and
discuss content
of the video.

The video includes footage
of recreated mouse escapes
and involves handlers who
demonstrate how to
perform tunnel handling
during escapes (BCT 6.1)
and instruct how to do it
with a voiceover (BCT 4.1).
Will also discuss the harm
associated with rare tail
capture (BCT 5.3).

The discussion or Q&A
element of the workshop
may persuade individuals
further or reassure them,
adding a new BCT (verbal
persuasion about capability
15.1).

Technicians are
expected to report
increased confidence in
their abilities to use
tunnel handling in post-
intervention surveys.
Technicians are also
expected to report
increased likelihood to
employ methods
observed in the video,
compared to pre-
intervention scores.
The video will increase
their knowledge on
techniques they can try
to safely recapture the
mouse following the
intervention.

If a mouse escapes,
participants may be
more open to trying to
use tunnel handling to
recapture the mouse,
rather than defaulting
to tail capture, and
eventually feel
comfortable to use it
for all escapes.
Participants may
report using tunnel
handling in the long-
term in escape
scenarios, and feel
confident and skilled in
using techniques from
the video.
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5.4. Discussion

To ensure relevance and good potential for behaviour change, | invited potential users of
the intervention to take partin an interview study, using their feedback to make necessary
refinement/adjustments. The findings from the interviews underscored the need for the
video interventions content, as participants expressed both concern and curiosity about
how the scenarios would be depicted, and the methods used for recapturing the mouse
using low stress methods. Participants responded positively about the mode of delivery,
format, content, and language, and shared their belief it would work well for all colleagues
who work with mice, whether they work with mice on a research or care capacity. In terms
of suggestions to improve the intervention, participants suggested additional materials,
such as a summary take-home message or a bullet-pointed list of actions to take.
Moreover, a participant suggested that users of the intervention watch it together at an
allocated time and be given the opportunity to ask questions and have a group discussion,
as this was identified to be relevant to the typical training technicians experience.
Additionally, a participant suggested we note in the video that in real-life situations,
mouse behaviour could be unpredictable. Participants shared their concerns about
featuring the escapes in the video, and provided recommendations on addressing the
typical response a technician would have to these situations, which is the impulse to grab
the tail. This was an important perspective from the participants, as they had personally
experienced escapes before, and their reactions are likely to be representative of other
technicians. Therefore, the voiceover script was adapted to include references to impulses
and acknowledge that this may be a natural response. These insights were valuable, as it

allowed me to refine the intervention before testing for acceptability and feasibility.

Using stakeholder engagement is an important step of intervention development, and
essential for improving the intervention’s likelihood of success. Overall, participants from
the interviews were positive about the video proposal and made suggestions to increase
the likelihood of a positive response from their peers. Glanville (2020) reviewed successful
human behaviour change interventions in the context of animal welfare and found
support for stakeholder engagement and co-creation in intervention design. Co-designing

the video with experts not only ensured the video depicts scenarios accurately but also
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increased its credibility. Viewers were considered to be more likely to be more receptive
to the video, knowing that it was co-designed with individuals who share the same
professional background, as it establishes a relatable connection with their own
experiences and expertise. This was highlighted as important from participants earlier in
the project (see Chapter 2) when discussing the disseminating of information and
implementing new techniques. Ajzen (1991) notes that people resist change unless they
are convinced of the direct benefits of making the change. Moreover, Rogers et al. (2014)
noted that new ideas and innovation typically follow a series of stages before it is formally
implemented by people. For instance, individuals form attitudes, make decisions about
compatibility with existing values and assess complexity. Social influences play a role in
shaping attitudes towards new techniques in the workplace (Talukder & Quazi, 2011).
Therefore, it was crucial that the video features information communicated by someone
perceived as a peer, and that the intervention embraced co-design and co-creation

extensively.

While the interview with potential users has provided valuable insights, it is important to
acknowledge the limitations and potential biases. As this study involve purposive
sampling, and | recruited people who reported using tail capture for escapes. However,
purposive sampling does have its own limitations. Due to the sample specificity, the
intervention may not be fully generalisable to technicians in other institutes, as their
environments may differ to the one that is represented in the training video. In addition,
the data from the interviews may also be impacted by social desirability bias, as the
participants may have wanted to provide favourable responses to proposed intervention
ideas to avoid causing any offence. Especially as | conducted the interviews, the
participants may have recognised the stake | had in the intervention, they may have
downplayed any concerns and felt pressure to support it. Moreover, the selected group
in this study can be considered homogenous, from their technical roles. However, as the
intervention was designed for technicians, some degree of homogeneity was deemed
necessary. The three individuals involved in the interviews brought diverse and specialised
expertise from their various roles across their careers, each contributing uniquely to refine
the intervention through a user engagement, co-design approach. Overall, the insights

gained from the interview study coupled with the triangulation of previous research data
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significantly shaped the development of a novel intervention. The practical implications
of this work were profound, as it has resulted in a new intervention that is ready to be

pilot tested for feasibility.

This process of triangulating and integrating findings from previous studies was an
important step in creating a plan for the intervention, which was a training video. The
insights not only influenced the initial ideas for a logic model, but also helped to identify
the necessary Behaviour Change Techniques that would provide the mechanisms of
change for the intervention. The intervention ideas were refined further by involving
stakeholders throughout the designing process and during interviews to ensure the target
audience needs would be met. As a result of the stakeholder activities, | refined the logic
model and the voiceover script to reflect the learnings from this stage of the project, ready
to create a final version for the intervention. The next stage of this research involved the
delivery of this intervention, tested for acceptability and feasibility at a university in the

North-East of England.
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Chapter 6. Training Intervention for Handling Mice during
Escapes: An Acceptability and Feasibility Study

Abstract

Using low stress methods to handle mice improves mouse welfare and the reliability of
research outcomes. However, despite their knowledge of the benefits of using tunnel
handling, technicians and researchers have shared they do not use low stress methods in

some situations, particularly where a mouse has escaped, or is at risk of escaping.

This study addressed the gap in training resources for handling escaped mice by
developing and evaluating an evidence-based intervention, delivered in a workshop
format. Drawing on insights from previous research and stakeholder engagement, this
intervention focused on promoting tunnel handling techniques for recapturing mice in
various escape scenarios. The workshop, informed by the Theoretical Domains Framework
and Behaviour Change Wheel, aimed to increase participants' knowledge of the negative

impact of using tail capture and build their confidence in using alternative methods.

A sample of 15 technicians working in a university animal research facility participated in
a workshop, where they watched a training video and completed pre-and post-
intervention surveys that assessed feasibility, acceptability, and immediate impact. The
participants rated themselves to be extremely likely to recommend the video and
workshop to fellow technician, suggesting high acceptability among the animal care
technical community. Participants reported finding it helpful and effective to view
demonstrations of mice being recaptured, rating the content and delivery as excellent.
They also made suggestions for improvement to increase acceptability. The structure of
the intervention was deemed suitable for future piloting, with minor amendments. The
participants showed an increase in confidence and likelihood to use tunnel handling to
recapture mice during escapes following the workshop intervention. There was no change

in their beliefs that tail capture can be harmful, even on rare occasions.
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6.1. Introduction

The research presented in this thesis has highlighted that although technicians
predominantly use low stress methods to handle mice, there are certain instances when
they feel that it is not possible to use such methods, particularly when mice escape or are
at risk of escape (a finding also apparent in a sample of technicians from an earlier survey
by Henderson et al., 2020). During interviews, animal care technicians identified that
training in their facility does not address how to use tunnel handling to recapture a mouse
if it escapes (see Chapter 4). In addition, intervention development interviews with
stakeholders indicated that technicians are supportive of a video which could
demonstrate the use of tunnel handling methods during mouse escapes, or high-risk
situations where mice could attempt to escape (see Chapter 5). Given the lack of publicly
available training for mouse escapes online, | developed a training intervention using a
video and discussion format. Using the Theoretical Domains Framework (Michie et al.,
2005; Atkins et al., 2017), | aimed to increase knowledge about the negative impacts of
using tail capture even on rare occasions (“Knowledge” domain) and develop skills by
demonstrating how techniques can be applied (“Skills” domain). | also sought to increase
participant confidence (“Beliefs about Capability” domain) and inform people that rare
tail capture can still cause harm to mice (“Beliefs about Consequences” domain). With
this, | aimed to measure their intentions to use tunnel handling for escapes in the future

(“intentions” domain).

To date, there is only one example of a successful training intervention for a refinement
in a laboratory environment. LaFollette et al (2020) tested the efficacy of two rat tickling
training interventions: online-only training, online + hands-on training and a control
condition (no training). They found that both online and online + hands-on training
reported improved key outcomes for rat tickling, as participants reported increased
knowledge, self-efficacy, and familiarity of rat tickling, in addition to higher rat tickling
implementation rates. After a two-month follow up, the hands-on training group reported
increased self-efficacy and familiarity with rat tickling. This study demonstrates that
targeted training approaches designed for controlled laboratory environments have the

potential to enhance skills and knowledge. It must be noted that the most successful

145



version of LaFollette’s intervention included a hands-on element in addition to online
training. The intervention piloted in my study did not include a hands-on component due
to the risk of mice escaping, however, LaFollette’s online-only intervention still showed

promising results.

6.1.1. Intervention Development

This intervention was developed alongside stakeholders. Involving key stakeholders is
essential to ensure relevance to the target audience and is a common process in health
psychology studies and intervention sciences (Currie et al. 2022; Leask et al., 2019). It
makes it more likely for the final intervention to be acceptable and result in the target
behaviour to be changed. In the previous chapter, interview respondents made
suggestions for the intervention to meet the needs of technicians. Suggestions included
providing the opportunity for questions and/or discussion about the information
presented in a video format. This collaborative approach increased the likelihood that the
final intervention would be feasible to implement, acceptable to the target audience and

effective in changing the target behaviour.

6.1.2. Feasibility and Acceptability Studies

Eldridge et al. (2016) describes a feasibility study as a study which focuses on conducting
research to examine whether the intervention can be done, if it should be proceeded with,
and if so, how? They state that a pilot study asks the same questions and is a smaller
version of the main study. Both serve to identify potential refinements to the intervention,
address uncertainties around the feasibility, or test any preliminary effects of the
intervention (Pearson et al., 2020). In terms of “acceptability”, the content, format and
delivery may all have implications for the extent to which the intervention may be
accepted by the target audience. Thus, if an intervention is considered acceptable, the
target audience, which in case are technicians, are more likely to implement the
refinement (Sekhon et al., 2017). For this study, | assessed “acceptability” by examining if
the technicians responded positively to the content of the intervention and its format. |

explored if the information can be relayed in the manner | intended, and if the timing of

146



the intervention worked. | evaluated the intervention by enquiring if the intervention

would be something they would recommend to their peers.

6.1.3. Current Study

To date, there are no widely available training tools accessible for mouse escapes. The
NC3Rs and 3RsC collaborated with academia and industry to develop a refined mouse
handling training e-learning course in 2023. However, this extensive training does not
include mouse escapes training, despite the NC3Rs promoting and championing the

method.

In this study, three training workshop sessions were delivered to a sample of 15
technicians in an animal research facility and were tested for acceptability and feasibility.
Using a workshop format, scheduled into the technician's timetable, had advantages.
Firstly, it provided the space for technicians to take part in the activities, without worrying
about their other responsibilities. In addition, it is a controlled, facilitated environment
where participants have the opportunity to view the video without distraction. The
intervention consisted of a pre-survey where participants shared their feelings about
using tunnel handling to recapture mice, watching a video demonstrating methods, a

short discussion period, and a post-intervention survey (see Figure 6)

Pre- Viewing of Post-

10-minute

Intervention
Survey

Intervention Training

Survey Video Diseussion

Figure 6: Structure of Intervention

The research questions this study aimed to address were determining the feasibility of
implementing the intervention, and its acceptability to the target audience, as its primary
outcome. Additionally, | aimed to evaluate the intervention’s effectiveness in training
Animal Care Technicians to use tunnel handling for recapturing escaped mice. Finally, the

study examined the immediate outcomes of the intervention, particularly in terms of the
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technicians’ confidence and their likelihood of implementing the learned methods.
Although assessing effects was not the main purpose of this study, measuring them could
be insightful for future piloting. Therefore, this study had the following objectives: deliver
an evidence-based pilot intervention workshop to a sample of animal care technicians to
train them on how to recapture mice using tunnel handling in the event of mouse escaping
by demonstrating techniques. Then, collect feasibility, acceptability and outcome data
using survey methods to determine if the intervention is appropriate for future pilot

studies.
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6.2. Method

6.2.1. Participants

The participants consisted of a convenience sample of volunteers working in an animal
care facility and who routinely handle mice. A senior member of staff from an animal
research facility in the North of England scheduled a time in the diary of 15 individuals (6
Animal Care Technicians, 5 Senior Animal Care Technicians, and 4 Named Animal Care and
Welfare Officers (NACWOs)). This was scheduled so that the individuals had protected
time in their work schedule to participate in a way that would not interfere with their
work. The inclusion criteria specified that the individuals must have a role involving the
handling of mice. The participants were allocated to one of three of the workshop sessions
that took place between the 20™-22" March 2024. They were informed that the purpose
of the workshops was to test a training intervention designed for technicians, intending

to increase skills and confidence in employing tunnel handling for mouse escapes.

6.2.2. Ethics

This study received ethical approval from Newcastle University Animal Welfare Ethical
Review Board on the 7th February. (Refs: 34866/2023, 42600/2023). Participants received
an online information sheet about the study, assuring them of their anonymity in
participation in any future publications, setting out data storage and retention policies,
and informing them of their right to withdraw and ask questions. After reading this, they
provided consent to participate using an online form. The information sheet and consent
form were sent in advance of the study via email, so that participants did not feel
pressured to consent to take part in a group environment among their peers in the

workshop setting. See Appendix | for a copy of ethical documents.
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6.2.3. Materials

Intervention Training Video

The training video was developed in collaboration with staff from the animal research
facility. A storyboard was developed to represent the scenarios individuals reporting
having difficulty with, to assist with filming the scenes. The following scenarios were
included:

® Recapturing an escaped mouse from a hood.

® Recapturing an escaped mouse from the floor.

® Recapturing an escaped mouse from under a rack.

e Recapturing an escaped mouse that has escaped onto the handler.

Three individuals (a Senior Technician, a Training Technician and a Named Information
Officer) who did not take part in the intervention as participants) were involved in
recording the footage in a secure room, where there were no additional risks of losing the
mouse. Over a period of two recording sessions between December 2023-January 2024,
footage was filmed using a Panasonic HC-VXF990 camera mounted on a tripod. Overall,
8-10 mice were used, including CD1, C57BL6J and genetically modified strains from a
C57BL6J background. The technician chose the mice at random from a selection of the
youngest mice available from the surplus rack. The youngest mice were chosen, as they
are typically more active and prone to sudden movements. Participants in Chapter 3 and
4 reported difficulty with fast, active mice, and therefore using the youngest mice gave
me the best possible chance to represent the scenarios to reflect the technicians’
experiences. A voiceover script was created in collaboration with an experienced
technician to ensure that it accurately described the scenarios. The footage was edited
using Adobe Premiere Pro (Version 24). The final video was 4 minutes and 28 seconds

long. See Images 1, 2, 3 and 4 for stills from the video.
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Image 1: Recapturing an escaped mouse from a hood.
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Image 2: Recapturing an escaped mouse from the floor.
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Image 3: Recapturing an escaped mouse from under a rack.
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Image 4: Recapturing an escaped mouse that has escaped onto the handler.

152



Pre-Intervention Survey

The pre- and post-intervention survey were developed using the Theoretical Domains
Framework (Michie et al. 2005). Questions were mapped onto the following domains:
Intentions, Beliefs about Capability, Beliefs about Consequences, Knowledge and Skills.

See Appendix J and K for a copy of both surveys.

Potential Outcome Measures

The pre-intervention survey explored if participants had ever experienced a mouse
escaping, and if so, what methods currently use to handle mice when they do. Following
this, using a sliding Likert scale (ranging from 0-100), participants were asked to rate their
own likelihood of using tunnel handling to recapture mice in the four different escape
situations (onto the hood, floor, under a rack, and onto themselves). Then, they were
asked how confident they felt using tunnel handling in the same four scenarios, indicating
on a sliding scale of 0-100. Using a qualitative open-response option, participants were
asked to describe if they had ever experienced any challenges or difficulties when trying
to apply low stress methods during escapes before. The final three questions explored
participants’ beliefs about using tail capture during escapes; if they believe it is harmful,
if they believe it is harmful to use on one-off occasions, and if it is possible to apply low

stress methods in escape situations (See Appendix F).

Post-Intervention Survey

The post-survey was completed immediately after watching the training video and

finishing the discussion part of the workshop, and assessed the following:

1. Outcome Measures
The survey asked about participants’ confidence and likelihood to apply the techniques
after watching the training video for all four scenarios. Using a 5-point Likert scale, it also
asked how motivated participants were to practice and try out the techniques, and
whether participants intended to start using tunnel handling for escapes. Following this,
a sliding scale (0-100) was used to measure how helpful participants found viewing the

demonstration of techniques, and how effective they would rate the video as a training
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tool. The same three questions from the pre-survey were presented to the participants
on the post-survey to measure if there were any differences after the video and discussion

about their beliefs of tail capture during escapes.

2. Feasibility and Acceptability
Qualitative open-response questions were used to ask if there were any aspects of the
video that were unclear or not useful, and what part of the whole workshop they found
the most useful. Then participants were asked what the key message was that they took
away from the workshop, and if there are any specific areas related to handling that they
would benefit from additional training on. Participants were then asked how useful they
found it to be presented with the opportunity for discussion after the video, how they
would rate the quality of the video, the content and delivery of the workshop, and how
likely they would be to recommend the video and workshop to other technicians (all on a

5-point Likert scale). A final open-text question asked if they had any additional feedback.

6.2.4. Procedure

The workshops were facilitated by a senior technician and took place in a meeting room
within the animal research facility. The meeting room contained seats and a television
screen. The senior technician welcomed all the attendees and then introduced me. They
explained that | had been working in close collaboration with the research facility for
several years. | then provided some background information about the project,
introduced the workshop and explained the purpose of the intervention, which was to
test a training video which may be used as future training materials. On the television
screen, | presented a Microsoft PowerPoint slide with a QR code that linked to the pre-
survey, which | invited participants to complete on their mobile phones. One participant
had difficulty using their mobile, so they completed the survey on the researcher’s laptop.
Following the completion of the pre-survey, which took around 5-10 minutes to complete,
participants were asked to watch the training video which was presented on the television
screen. The video lasted 4 minutes and 28 seconds. The senior technician then led the

discussion, which began generally by asking them their first impressions of the video.
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Following this, they were asked how they believe technicians from other institutions
would respond to the video. The final question they were asked is if they thought it would
work as a training tool. After the discussion, which took on average around 12 minutes,
the participants were presented with another QR code which linked to the post-survey,

and they completed it.

6.2.5. Data Analysis

All quantitative data was analysed using IBM SPSS Statistics software (version 29).
Descriptive statistics were calculated to determine the percentage of participants who
had experienced a mouse escaping. Due to the small sample size, kurtosis values, and
ordinal data from Likert scales, non-parametric tests were used to analyse the data. To
test if there were statistically significant differences for the pre-intervention and post-
intervention measures, Wilcoxon signed-rank tests were used to compare the scores.
Qualitative data from the surveys were analysed using content analysis (Neuendorf,
2017), whereas qualitative data from the discussion were analysed using descriptive
thematic analysis (Braun & Clarke, 2006). The discussion element of the workshop was
recorded and transcribed using Otter Al. Once the transcription was checked against the
audio recording for accuracy, data analysis began using an inductive approach in a Word
document. First open coding was used to identify concepts and patterns in the data, and
axial coding to make connections between those patterns (Strauss & Corbin, 2015). A
codebook was created following line-by-line coding. This codebook was shared with a

second analyst, who used this to code the data.
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6.3. Results

6.3.1. Quantitative Results

Acceptability and Feasibility

In the post-intervention survey, participants were asked a series of quantitative questions
to assess the acceptability and feasibility of the study. The participants rated the
helpfulness of the video demonstration and workshop discussion highly, with most finding
them extremely or very helpful. Most participants would strongly recommend both the
video and workshop to other technicians. Overall, the content and the delivery of the
intervention were well-received, indicating high acceptability and feasibility among

participants.

Participants were asked to rate how helpful it was to see demonstrations of the handling
methods, on a scale of 1 to 100. Although scores were variable, overall, the video was
highly rated (Mean=88.40, SD= 17.98, range 50-100). Additionally, participants rated the
effectiveness of the video as a training tool for recapturing escaped mice on a 5-point
Likert scale. Results show that 27% of participants found the video “extremely effective”,
while 53% rated it as “very effective”. 20% rated it as “moderately effective” (see Figure

7).

60 -

50

30

20 A

Percentage of Participants

10 4

Not at all Effective Slightly Effective  Moderately Effective Very Effective Extremely Effective
Response Options

Figure 7: Participants’ rating of effectiveness of the video as a training tool
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To evaluate the effectiveness of the discussion component within the intervention,
participants were asked to rate its usefulness, using a 5-point Likert scale. Results

indicated that 47% of participants found it “extremely useful”, while 40% rated it as “very

useful”, and 13% considered it “moderately useful”. See Figure 8.
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Figure 8: Participants’ rating of usefulness of the discussion after viewing the training
video

Furthermore, the content and delivery of both the video and workshop were also assessed
using sliding scales ranging from 0-100, representing a poor to excellent gradient. On
average, participants rated the content of the video highly, with a mean score of 91.8 (SD:
9.82). Similarly, the delivery of the workshop was scored highly, with a mean score of 98.7,
(SD: 3.88). The content of the workshop had a mean score of 93.3, (SD: 10.07), indicating

high acceptability.

Finally, participants were asked how likely they would be to recommend the workshop
and the video to other technicians on a 5-point Likert scale. 53% of participants expressed
a stronginclination and reported that they would be “extremely likely” to recommend the

video, with 47% reporting being “somewhat likely” (see Figure 9). Similarly, in relation to
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the workshop, 53% of participants reported being “extremely likely” to recommend it,

with 47% being somewhat likely. See Figure 10.
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Figure 9: Participants’ likelihood of recommending the training video to other technicians
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Figure 10: Participants’ likelihood of recommending the workshop intervention to other
technicians
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Knowledge

There was no significant difference in participants’ belief before and after the intervention
in the viability of using low stress methods during escapes (z = -.842, p =.400, n=15). The
mean rating score before was (32.92) and after (33.07). This question was reverse-coded,
a lower mean score (minimum score= 0, maximum= 100) would indicate stronger beliefs
in viability. This suggests that participants already believed it to be possible that low stress
methods could be used with escaped mice, and this did not change in response to the

intervention.

Beliefs about Consequence

This domain was linked to the Behaviour Change Technique of Information about Social
and Environmental Consequences (Michie et al.,, 2015). Overall, the participants
maintained consistent beliefs regarding the consequences of tail capture during escapes,

whether it be occasional, with no significant changes after the intervention.

The video intervention also did not significantly impact whether participants believed it is
harmful to use tail capture during escapes (z =-1.453, p =.146, n=15). The mean score for
the perception of harm was 76.13 out of 100 before the intervention, compared to 82.33
after, suggesting that participants already felt it was harmful to use tail capture during
escapes. There was no significant difference in participants’ beliefs about harm caused by
occasional tail capture before and after the intervention (z = -1.695, p =.092, n=15). The

mean score pre-intervention was 71.64, with 80.13 after.

Beliefs about Capability

This domain was linked to the Behaviour Change Technique of Instruction on how to
perform the behaviour (Michie et al., 2015). The findings suggest that the intervention
effectively enhanced participants' confidence in employing tunnel handling techniques
across various escape scenarios, highlighting the efficacy of the intervention in improving

practical skills from watching demonstrations of the behaviour.
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The analysis revealed that there was a difference in confidence in recapturing mice from
the hood (z= -2.201, p=.028, n=15). Participants reported more confidence after the
intervention. In terms of recapture from the floor, the analysis revealed a significant
increase in confidence (z= -2.807, p=.005, n=15) from pre-intervention. The analysis
revealed a significant increase in confidence for recapturing mice from under a rack (z= -
2.555, p= .011, n=15), with participants reporting increased confidence after the
intervention. Finally, the analysis suggested a difference in confidence in using tunnel
handling to recapture mice from a person (z= -2.371, p= .018, n=15). The participants
report more confidence after the intervention. See Figure 11 for mean scores pre- and

post-intervention.
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Figure 11: Mean Scores for confidence for applying tunnel handling in each escape
scenario, displaying pre- and post-intervention. Error bars indicate one standard error of
the mean.

Intentions and Motivation

The results indicate that the intervention led to a significant increase in the participants’
intention to use tunnel handling across various escape scenarios. Most participants
reported feeling extremely motivated to practice the techniques learned, with a majority

expressing definite intentions to use tunnel handling in the future during escapes.
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The analysis revealed a statistically significant difference in likelihood to use tunnel
handling for recapturing mice from the hood (z= -2.375, p= .018, n=15). Participants
reported to be more likely to use tunnel handling after the intervention. The analysis also
found a significant difference in likelihood for recapturing from the floor (z= -2.847, p=
.004, n=15) after the intervention. The analysis found a statistically significant difference
between pre and post intervention for likelihood in using tunnel handling to recapture
mice from under a rack (z=-2.731, p=.006, n=15). Participants reported being more likely
to use tunnel handling after the intervention. And finally, the analysis found a statistical
difference in likelihood to use tunnel handling to recapture mice that have escaped onto
a person (z=-2.689, p=.007, n=15). Participants were more likely to use tunnel handling in

this scenario after the intervention. See Figure 12 for the mean differences pre- and post-
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Figure 12: Mean Scores for intentions for applying tunnel handling in each escape
scenario, displaying pre- and post-intervention. Error bars indicate one standard error of
the mean.

After the intervention was delivered, participants were asked to rate their motivation to
practise and refine the techniques learned from the video on a 5-point Likert scale,
ranging from “not at all motivated” to “extremely motivated”. The majority of the sample
(60%) reported feeling “extremely motivated”, while the remaining 40% reported being

“very motivated” (See Figure 13).
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Figure 13: Participants’ motivation rating to practice and refine techniques after the
intervention.

Regarding intentions to use tunnel handling for mouse escapes in the future, participants
were asked to rate their likelihood on a 5-point Likert scale. Results indicated that 40% of
the sample expressed a definite intention to use tunnel handling, 20% selected “probably
yes” and 33.3% reported that they already use tunnel handling. Only 6.7% were unsure

about their future intentions (see Figure 14).
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Figure 14: Participants’ intention rating for using tunnel handling to manage escapes in
the future

6.3.2. Qualitative Results

Survey Data

Participants were asked in the pre-intervention survey what methods they use to handle

mice when they have escaped. There was a mixture of methods reported:

“Attempt tunnel, however, mostly tail handle.”

“Tunnel handled every time.”

“Guide them to an area where you can safely capture the mouse and scoop up with
hands- cup handle.”

Ten out of the fifteen participants reported using low stress methods to recapture the
mice in escape situations. The remaining five participants reported predominantly using

tail capture.
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Challenges and Difficulties

They were asked in the pre-intervention survey if they had ever experienced any
challenges or difficulties with trying to use low stress handling with escape scenarios in
the past. Six participants reported having no difficulties with using low stress methods to
handle mice during escapes. The remaining nine participants reported a variety of
challenges. Four participants referred to the unpredictability and speed of the mice upon

escape:

“Hard to do low stress handling when escaped, as the mouse is too quick.”

“Mice are unpredictable, and you need to be as fast as you can to prevent harm to
the mouse or not being able to find them.”

Other participants disclosed the difficulties they face when mice go under racks:

“Under a rack with fast escapees. These need to be caught and are regulated
animals, stressful environment.”

“Very hard to convince a mouse into a tunnel when under a rack or on an open
floor.”

These comments highlight the need for training for handling mice that escape under racks.

Video Clarity

In the post-intervention survey, participants were asked if there were any aspects that
were confusing or unclear. Participants took this opportunity to share their concerns

about the video. Some participants felt it was not representative of real-life situations:

“May need to use jumpy mice. Difficult to recreate ‘real life’ situation. Also,
escapees difficult to catch under racks, long reach.”

“Not necessarily true to life. Difficult to capture the feeling and stress of a mouse
escaping through a video with no obstacles and calm mice.”
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Real Life Representation

These comments emphasised the challenges of accurately and ethically portraying the
dynamics of real scenarios with mice. Furthermore, participants also shared their
disappointment that the behaviour of the mice in the video did represent what they have

experienced in these situations in real life:

“The mice were calmer than in real life.”

This further highlighted the discrepancy between the video and real-life situations
experienced. In addition, participants did not feel that the video represented racks in

animal research facilities:

“The under the rack catching- wasn’t done on a rack.”

“No representation of mice escaping behind racks.”

These comments highlight the need for accuracy in representing real environmental
elements relating to animal research facilities. Participants were given the opportunity to
share which aspect of the workshop they found the most useful. Primarily, participants

found it valuable to view demonstrations of the handling being conducted:

“That tunnel handling from the floor is possible.”

“Seeing it in action.”

“That it’s viable to capture a mouse underneath a rack with a tunnel.”

Some participants responded briefly with less detail, and reported finding the video

altogether useful:

“Actual video footage.”

“The video.”
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This suggests that they appreciated the video in its entirety in enhancing their
understanding of techniques. Other participants referred to the discussion element of the

workshop:

“The group discussion about different escape scenarios.”

“Very useful. Discussion was good.”

Specifically, they found the exchange of ideas regarding different escape scenarios to be
beneficial. This highlights the value that can be found in facilitating group conversations
following the video content. These quotes illustrate the diverse perspectives on the
workshop’s effectiveness, emphasising the significance of demonstrations in video format

and collaborative discussions with peers.

Key Messages

Finally, participants were asked what the key message they took away from watching the
video. There was a variety of takeaway messages from the participants, however, the
most common response was that it is possible to use tunnel handling in different

circumstances:

“That tunnel handling is possible in most, if not all, situations of escape.”

“That tunnel handling is always possible.”

Two participants responded that their key message was to always be prepared with the

resources:

“Always have a tunnel.”

“Always have a tunnel in your pocket.”

These responses emphasised that the participants understood the importance of being
prepared by having a tunnel readily available. In addition to being prepared, some

participants remarked that the handling techniques were easier than they anticipated:
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“It’s a lot easier and less chaotic than | originally thought.”

“It’s easy to tunnel handle.”

“There is no major hurry to get the mouse back and tunnel handling can be done

even if it takes a little bit longer to recapture.”

These comments suggest that the video may have inspired some confidence in the
participants by watching techniques used by the experienced handlers and accepting that
tunnel handling can take a little bit more time in these circumstances. The comments

reflect a positive shift in perceptions.

6.3.3. Workshop Focus Group Data Analysis

Following a screening of the video, participants were given 10 minutes to ask questions
and engage in a short focus group discussion. The following themes were interpreted from

the data:

Habituation

Participants conversed about the role of habituation of tunnel handling, and how using
low stress methods for routine handling had made the mice used in the video calmer and

easier to handle.

“If you’ve already got the animal used to tunnel handling in day-to-day scenarios...
if- or when- they escape, it’s going to be a lot easier.”

Participants raised concerns about the generalisability of the video and that it may not be
received well in other institutions that do not employ low stress methods, as the mice

may not be as calm as the mice used in the video:

“They [other institutions] don’t handle the way we do. So, if they tried to do that...
it’s just not an accurate representation of what may happen.”
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“You're looking at how easy would that be for somebody in a situation where

they've never really used the tubes? Would they be able to actually get the mouse

to go into it or be able to encourage it to go into it under a under a rack easily?”
This statement implies that the effectiveness of tunnel handling and the calm demeanour

of the mice in the video may not be replicated in institutions that do not use low stress

handling methods, as the mice will not have habituated to the tunnel.

However, participants mused that this may actually be a “selling point” to using tunnel
handling for routine husbandry, as it may lead to calmer mice that are easier to handle
during escapes:
“I suppose | would say it’s an ideal thing. Like, it's an ideal thing of being like, “this
is what everyone should follow. And this is why you should do it.”

“Because this is what you can achieve. This does happen.”

Therefore, they feel the video may have the potential to persuade those from external

institutions to start using tunnel handling for general handling if they do not already:

“They’re calm because of the way they’re handled, so it has the knock-on effect for
the escape.”
In summary, the theme highlights the importance of using low stress methods such as
tunnel handling in routine circumstances to allow mice to habituate such methods. Not
only will it improve mouse welfare, but it can lead to easier handling in emergency

situations like escapes.

Lack of Accurate Representation

Participants conveyed apprehensions that the video is not representative of real-life
situations:

“I think the video shows a very empty room, so it makes it easier. When you've got a
massive room with racks upon racks and then they just continually run around the
edges. You can't get to them. It's really difficult. And then you do become in a panic
situation.”

“Obviously, a real-world situation in a mouse room is something like an IVC rack or

couple of IVC racks where it’ll dive underneath and it's very hard to get down to that
level to get in.”
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This quote reflects a concern about the practical challenges of using tunnel handling in
larger and more complex environments like a real animal research facility with an
abundance of racks. The participant suggests that the calmness of the mice may be as a
result of the artificial environment used for filming. They express the difficulty of handling
mice in larger rooms where mice may run around the edges and be harder to access,

leading to handlers feeling pressured and panicked to recapture.

Moreover, the participants feel that due to the mice being placed on the floor, it is not
representative of the stress that mice feel when they actually escape and fall to the floor

in real-life scenarios:

“Yeah, so it was placed on the floor. It's taken out all the stressors that the mouse
is feeling.”
Placing mice on the floor may remove the environmental factors that induce stress in
mice, such as falling, and this may potentially alter their natural behaviour during escapes.
While the benefits of tunnel handling are recognised, the participants acknowledged the
challenges of replicating real-life scenarios in controlled settings. Although filming natural
behaviour would bring a more accurate representation, it would raise ethical concerns for

the animals involved.

Suggestions for Improvement

During the focus group, participants discussed their concerns and simultaneously made
suggestions for improvement for the video. The suggestions related to the type of mice

used, and the facilities in which the video was recorded in.

“You need pups. Because the way they spring...”

“And some really jumpy mice.”

The use of pups and particularly jumpy mice indicates that the behaviour of these mice

may prove more challenging, and therefore be more representative of challenges faced
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in real life situations. By including mice with various characteristics, the video could

capture a wider range of responses that could happen during an escape.

“I would probably... if you’re going to put it out to a wider audience, | would think
about re-recording just that section just to make it a little bit more realistic under
a proper rack.”
The suggestion to re-record the section of the video which shows how to recapture mice
from under a rack using a more accurate representation of an animal research facility
displays a need for more authenticity. The adjustment could provide the viewers with a
more accurate representation of the challenges faced when mice escape in this scenario,
and it may help the video be more accepted if shared more widely among the animal

research community.

Scepticism

Some participants expressed some scepticism about the video and whether the

techniques presented can be applied in real-life settings.

“But it's very well put together ... But, you can obviously see it’s stitched.”

This quote expresses the video’s quality and the effectiveness in the messaging but feels

that calm mice were deliberately used for ease of handling.

“And we've had it where they've been- this is pre-tunnel handling- and then under
the racks and you've got three people and back and forward and yeah there's no
way you can tunnel handle.”
This quote reflects the participants' fears that the methods cannot be applied in all
circumstances, even with multiple people involved in trying to recapture the mouse. This
person expressed that even with tail capture, retrieving the mouse in escapes under the
rack were still very difficult, therefore, they are sceptical that recapture can be achieved
using tunnel handling. Overall, these comments display the participants critical

assessment of the video, and how it aligns with their lived experiences.
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Habitual Responses

This theme encapsulates the reactions participants have when faced with an escape.

“Even though I've only ever done tunnel... But my instinct is... | panic. And I'm like,
“Oh, my God, just grab the mouse.””
Although this participant has only ever had experience of using tunnel handling, they
report a feeling of panic and the instinct to simply grab the mouse when faced with an
escape situation. Their personal experience highlight the challenges of overcoming
ingrained, instinctive habits in high-pressure situations, even when individuals have been

trained with low stress methods.

“Because | know my instinct would be go straight for the mouse rather than a
tunnel.”
This quote further emphasizes the habitual response handlers can experience. It indicates
a tendency to prioritise immediate action by directly grabbing the mouse, rather than
taking the time to get a tunnel. This instinctive response highlights the need to train
handlers to always have a tunnel easily accessible and reinforce the benefits of training

themselves to get the tunnel in emergency situations to break such habits.

Practicalities in Real Life

Participants also discussed the practical limitations and challenges they face during some
mouse escapes, particularly when there are physical challenges or unexpected difficulties.

“The other thing | was thinking | can’t get on my knees, so | can’t physically be able
to get on the floor.”

This participant shared their physical limitations which prevents them from being able to
get on their knees and accessing the floor easily. This highlights the importance of
considering the physical capabilities and constraints of handlers when implementing

mouse escape protocols.

“And then you might have two that jump at the same time. Just putting worst-case
scenarios out here. Two that jump out that same time. Which one do you go for
while you're in the room on your own?”
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Participants also shared potential worst-case scenarios where multiple mice escape,
which can be difficult for handlers to navigate if they are working alone. This scenario can
be complex, with handlers needing to make quick decisions and may not be able to adhere
to tunnel handling protocols. Overall, these quotes share the practical realities and
challenges that handlers may face, which may not be conducive to using the best practices

that are promoted in the video.

Positive Impressions of the Video

Following the intervention, participants shared positive comments about the video. They

praised the format, and their own beliefs about their capability.

“It's very well put together.”

“I think | probably just need to, like, not panic and then yeah, time. I think | could
do it. If I just chill out a bit.”
The participant recognises their own anxiety and the importance of remaining calm. As a
result of the training intervention, they have recognised that the methods are achievable,
once they overcome their initial panic response and remain calm. This is a positive

indicator of the impact of the intervention in building beliefs about capability.

“This is what you can achieve. This does happen.”

“Most techs would be happy to use them. | can’t see a reason why they’d go, “no
I’m not doing it.””

This comment suggests a sense of optimism and reassurance as a result of the
intervention. It indicates that the video has reinforced that the methods are possible and
communicates realistic methods. Moreover, the comments suggest that the intervention
and video would be perceived well across the animal technician community. The
participant shares that they would be happy to use the techniques shared in the video,

which indicates the methods are portrayed to be achievable.
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6.4. Discussion

The aim of this study was to test the acceptability and feasibility of an evidence-based
intervention, designed for technicians to build confidence by demonstrating techniques
for how to recapture mice in the event of an escape. The intervention consisted of two
parts: a short video demonstrating techniques for a range of scenarios, and a 10-minute
discussion with a trainer, and was evaluated with pre-and post- intervention surveys. The
dataindicated that the intervention was deemed acceptable and feasible for use in future,
suggesting that the approaches used from the health intervention sciences were
successful. Participants found value in the demonstration of techniques in video format,
and the ability to discuss the content with an experienced handler, but also made
suggestions for improvement. The participants reported that they would recommend the
video and workshop to other technicians, and the results suggest immediate impactin the
form of increased confidence and likelihood to use the demonstrated methods. In
addition to highlighting the immediate acceptability and feasibility of the intervention,
these findings underscored the importance of continued research into the long-term

effects of the intervention to determine if it leads to behaviour change.

The primary aim of this study was to determine the feasibility and acceptability of the
intervention. Based upon the results, the intervention was accepted by the target
audience, and concluded to be feasible for future piloting. Some slight adaptations should
be made, as suggested by the participants. For example, based on the qualitative data,
participants would recommend using different mice and equipment to enhance the
realism of the footage, thereby increasing acceptability amongst the wider technical
community. | recommend including dedicated time for discussion after presenting the
video, as the literature suggests there are benefits to discussions in training scenarios,
such as increased potential to committing knowledge to long-term memory (Takeucho et
al., 2015). However, the focus group discussion element of the workshop would have
benefitted from being longer. Due to the time constraints, the conversation had to be cut
short, so that participants had time to complete the post-intervention survey. It must be
noted that part of the discussion centred around improving the intervention to increase

acceptability; participants were focussed on suggestions for the video. In a future
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workshop pilot, the discussion would be more centred around the message and content
of the video, rather than refining it, which may increase the opportunity for developing
confidence and self-efficacy. Future workshops would benefit from being 45-minutes to
1-hour long to reduce the risk of cutting discussion short and allowing them to come to a

more natural end.

The secondary aim of this study was to determine the immediate outcomes, specifically,
if it increased the participant’s belief about their capability to employ the demonstrated
methods. The data suggested that participant’s confidence in using tunnel handling for
escapes increased significantly, in addition to likelihood to implement the methods.
Participants also exhibited a high level of motivation to practice the learned techniques.
As technicians work with animals in a caring capacity, this finding was not surprising as it
was expected that they would have a high level of motivation to use methods that are in

line with better welfare (Randall et al., 2021; Van Hooser et al., 2021).

Participants in the survey (see Chapter 3) expressed a perception that engaging in
repeated attempts of tunnel handling induced more stress compared to performing a
quick tail capture, and that occasional tail capture would not cause the mouse any harm.
To date, there is no literature to support this claim. However, participants in this study
reported their belief that occasional tail capture is harmful to the mice. This may be
attributed to the training within the university that the intervention took place, which
only trains and assesses handlers with low stress techniques. Furthermore, the existence
of mouse handling guidelines in this facility prohibits the use of tail capture unless
permission has been granted, or in escape situations. There may be more variation in staff
beliefs in institutions where there are no strict handling guidelines or training, if this

intervention were to be implemented elsewhere.

6.4.1. Implications

This work has the potential to improve mouse welfare by educating and supporting mouse
handlers to feel confident and capable of using tunnel handling in escape situations. While

the results suggested promising outcomes within the specific context of this animal
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research facility, it is important to consider the potential generalisability of these findings
in other institutions. Variations in organisational culture, resources and levels of
experience among the animal care and research personnel could influence the
effectiveness of this intervention in different settings (Green et al., 2006). As Chapter 3
found that there is an association between Culture of Care and tunnel handling habit
strength, institutions with perceived poor Culture of Care may have fewer individuals who
use tunnel handling for general husbandry which may limit their opportunity to build
stronger habits (Lally & Gardner, 2013; Lally et al., 2010). Therefore, they may be less likely

to attempt tunnel handling during emergency situations like escapes.

In the literature, training interventions have been reported to introduce tunnel handling
methods, persuade animal care and research personnel to consider using them, and
explore the barriers (Hohlbaum et al., 2020). However, to date there has been no
published literature addressing specific barriers using training interventions. For example,
Hohlbaum et al., 2020 carried out a series of training courses with a 40-minute lecture,
20-minute discussion and a survey in order to introduce tunnel handling to a facility in
Berlin. Despite the participants’ concerns that low stress methods techniques may
increase the risks of bites and escapes, it is not clear if any specific training followed to
address these apprehensions. Training to handle mice for emergency escape situations is
not available on a public domain. The NC3Rs mouse handling training online omits this
aspect of mouse handling, even though previous studies have identified escapes as a
significant challenge. The university in which this intervention was implemented reported
that escapes are not covered in their mouse handling training curriculum, highlighting that

there is a gap in this area of training.

The study has provided a framework that could be applied for other laboratory animal
welfare concerns. Using approaches from health interventions sciences, such as the TDF
(Cane et al., 2012), facilitated an in-depth and systematic exploration of barriers and
determinants of behaviour, and enabled us to identify specific behaviour change
techniques to address, in addition to using the Behaviour Change Wheel to develop a
targeted intervention for positive changes (Michie et al., 2015). The combination of using

different frameworks is a robust approach, and may inspire future welfare scientists to
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adopt similar methods. This approach can be adapted and applied to address various

challenges in animal research, extending beyond husbandry practices.

Participants from this study were positive about the video format of the intervention,
making it a feasible choice of information dissemination. Using a video format is conducive
to wider information sharing, and this intervention can serve as a foundation for
collaboration and knowledge-sharing within the animal research community. Research
has shown the benefits to online instructional videos that demonstrate techniques in
various contexts. For example, Seals et al. (2016) evaluated the effectiveness of
instructional videos in place of live demonstrations in an osteopathic manipulative
medicine course and found that students reported feeling more confident and prepared
for their exams and considered the videos a valuable addition to their learning.
Additionally, Noeteal et al. (2021) conducted a systematic review on the effectiveness of
video in higher education settings and found that, on average, videos led to better
learning outcomes compared with other methods, such as lectures. Their results were
consistent across different types of videos, for example, demonstrations and recorded
lectures. In this present study, the video format likely contributed to increased confidence
and a higher likelihood of using tunnel handling for escapes, due to the clear messages
and demonstrations conveyed. However, as this was a feasibility and acceptability study,
| did not measure any behaviour change, so | cannot conclude the effectiveness of the
video. Future research can evaluate whether the video intervention leads to full time
adoption of tunnel handling for escapes and if it improves outcomes in this context.
Nevertheless, we should be cautious about the effectiveness of videos as learning tools.
While Seals et al. (2016) found that students were positive about videos as a learning tool,
there were no statistically significant improvements in examination scores, demonstrating
that outcomes did not change as a result of using instructional videos. However, in this
study the training video was supplemented with the discussion element, which may have
consolidated the knowledge through group feedback and reviewing the material (Anwar

et al., 2020) and may increase the likelihood of behaviour change.
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6.4.2. Limitations

There were limitations to the intervention. Participants disclosed that they felt the video
did not represent mice escaping under a rack accurately, as a rack could not be used in
the video due to ethical concerns, so a trolley was used in its place. Moreover, the mice
did not exhibit the natural behaviours of a mouse that had really escaped, as they were
placed on the floor and did not experience the stress associated with jumping off an IVC
hood and landing on the floor. This could be mitigated by refilming in facilities that more
routinely use tail capture to handle mice, as these mice may exhibit more natural stress

responses.

Moreover, this study may be influenced by social desirability bias, where participants may
have felt compelled to respond in ways that align with perceived group norms or
expectations, especially in a group setting (Grimm, 2010). For instance, they may have
refrained from openly expressing negative opinions about the video if they sensed that
other participants held more favourable views. This dynamic could possibly shift individual
attitudes, and thereby true opinions may not have been expressed in the discussion
element of the intervention. However, the post-intervention survey included a qualitative
question, offering participants the opportunity to share any additional thoughts about the
intervention. This provided a more private space where they could express views they
may have felt uncomfortable sharing in a group setting: and indeed, these opinions were

shared and can be used to refine this intervention tool.

6.4.3. Future Research

Further research is needed to measure the long-term implications of this intervention.
Specifically, it is essential for evaluation to explore whether participants had the
opportunity to put the techniques learned from the video into practice and refine their
skills and build confidence over time. Follow-up post-intervention interviews could be an
appropriate method to explore this after three months; the interviews could delve into
whether participants had experienced any escapes, or potential escapes, and what
methods they used to retrieve the mice. This qualitative approach would provide a

valuable opportunity for a comprehensive understanding of the long-term effects of the
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intervention, and opportunities for feedback before wider implementation after the
participants have had the chance to put the skills into practice in real scenarios. LaFollette
et al. (2020) followed up with participants after a two-month period to examine if their
rat tickling intervention led to wider implementation of the refinement. Their results
suggested that the intervention increased the implementation of rat tickling compared to
the control group, who were not part of the intervention. LaFollette et al.’s (2020)
approach demonstrates the value of examining the long-term effects of an intervention

and monitoring its success.

Future work should pilot the intervention in a variety of universities. Universities vary in
their mouse handling guidelines and there are variations in the employees’ understanding
of them (see Chapter 3). Conducting comparative analyses across different institutions
would provide valuable insights into the factors influencing adoption and the efficacy of
the intervention in diverse settings. The piloting study would not only enhance the
generalisability of the intervention, but also improve the welfare of laboratory mice if

successfully disseminated.

However, before the video is widely implemented, it may benefit from being refined
following the suggestions from participant feedback. For example, it could be filmed
securely in an authentic mouse room with equipment, which would enhance the
ecological validity and thus the credibility of the materials among the target audience.
Additionally, using mice that are regularly handled with tail capture could showcase more
challenging mouse behaviour, which would demonstrate that tunnel handling is still
effective and doable in escape situations. To support the dissemination, the video could
be hosted on websites that promote animal welfare techniques, such as the NC3Rs, where

it could be widely reached by animal research personnel globally.
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Chapter 7. Final Discussion

7.1. Thesis Conclusions

This thesis aimed to build an understanding of the barriers to adopting tunnel handling
full time in university animal research laboratories. Following an in-depth exploration of
barriers and facilitators, | developed and implemented a novel evidence-based

intervention to address a specific barrier to full time use.

Exploratory work was conducted to understand the environment and dynamics in
laboratories and examined how tunnel handling was implemented in different
universities. These initial conversations and shadowing revealed preliminary barriers and
facilitators, and the role of organisational culture, hierarchies and habits. This paved the
direction for the development of a survey, distributed to seven universities in the UK,
using the Theoretical Domains Framework for a structured exploration of determinants
which may influence handling behaviour. Despite the participants reporting the
predominant use and knowledge of low stress methods, many shared specific instances
whereby they felt tail capture was the only option to use. This was explored further using
interviews with a sample of technicians. Technicians were the focus of this study, as they
handle mice more frequently on a day-to-day basis and are typically responsible for
training researchers in new techniques. Therefore, they have more potential to

disseminate the knowledge and techniques they acquire.

From the triangulation of data collected in this project, there were many possible
interventions that could have been developed to facilitate the wider uptake of tunnel
handling. For example, an alternative intervention could have been designed to improve
perceptions of Culture of Care based on the data in Chapter 3, which found an association
between tunnel handling habit strength and perception of culture. However, due to the
limited timeframe, and the potential for wider impact and dissemination, | decided to
develop a focussed training intervention for technicians that was more positively assessed
considering the APEASE criteria. | created a training video where common escape

scenarios were safely recreated, and an experienced handler demonstrated how to
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recapture the mice using tunnel handling. It aimed to increase knowledge of techniques
to use tunnel handling in the various escape scenarios and build confidence in technicians
to practice it. The intervention consisted of a workshop facilitated by experienced training
technicians, who screened the training video, with an opportunity for questions and
discussion. The intervention activities were designed in line with the TDF and behaviour
change theory to encourage and motivate the technicians to learn that such techniques
are possible in extreme circumstances. In addition, the intervention was developed
alongside key stakeholders from the technical community, to increase the likelihood of
acceptability among my target audience. To measure immediate impact, acceptability and
feasibility, the participants completed pre- and post-intervention surveys. The data
revealed an increase in confidence and intentions to use tunnel handling among the
participants for future escape scenarios, suggesting high acceptability and feasibility, and

paving the way for a future pilot study.

7.2. Reflections on Approaches

Initially, this research was guided by a post-positivist approach (Fox, 2008), with the aim
of systematically identifying barriers and determinants to the adoption of low stress
handling methods using quantitative and qualitative methods in Chapter 3. As the
research evolved, | started incorporating more phenomenological elements into my
research design in Chapter 4. This shift was particularly important for understanding the
subjective experiences of technicians, which highlighted the importance of context and

individual perceptions.

The post-positivist stance facilitated the use of surveys to quantify the handling methods
used and barriers encountered by handlers, providing a broad overview of the challenges
faced. The adoption of phenomenological approach allowed for a deeper exploration of
the personal experiences and nuanced insights of technicians through qualitative
interviews. The approach of combining both post-positivism and phenomenology in this
project allowed me to have a more comprehensive understanding of the barriers to full

time adoption of low stress methods. This can be considered a novel methodological
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contribution to exploring barriers to using refinements in a laboratory animal welfare

context.

However, despite this comprehensive approach, the generalisability of the findings
beyond the specific research context might be limited. This project focussed on university
laboratory facilities and involved participants from seven UK universities. The
perspectives might differ in institutions with different guidelines, or those that allow tail
capture for routine handling. Including a broader range of universities, especially those
without specific handling guidelines, would provide a more representative view of the
barriers to adopting low stress methods. While the project focussed on seven universities
that had committed to improving animal welfare by increasing the use of low stress
methods, this selective approach can be considered a strength. By including universities
that had undergone the process of change, the project offered a valuable lens in into the
facilitators and barriers experienced during the transition to the implementation of a new
handling method. This focus allowed for an in-depth exploration of the implementation
challenges in animal facilities that are actively working towards adopting the best
practices with regards to welfare. Although the findings may be less generalisable to
universities that have not yet adopted tunnel handling, the project offers key insights into
the process of organisational change in laboratory animal care practices, and common

barriers that may be experienced.

It is also important to acknowledge my role as a researcher and the potential impact this
may have had in my interactions with technicians throughout the project. The literature
has documented the complex dynamics between technicians and researchers, which can
impact the data collected (see Brown, 2013; Nuyts & Friese, 2023; Chapter 2 of this thesis).
Given the nature of this project, the participants involved may have been cautious in their
responses, particularly if they perceived a power imbalance or any judgement from a

researcher for advocating for low stress handling methods.

Furthermore, despite efforts to include a wide range of perspectives, this project was
subject to self-selection bias. Those who chose to participate may have had strong views
about mouse handling or laboratory animal welfare, which may have skewed the data.

For example, technicians who use tail capture for routine handling may have opted not to
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participate in any aspect of this work, leading to a dataset that might not fully reflect
actual handling practices in the wider university research community. Addressing these
limitations in future research would involve actively seeking out a broader range of
participants and contexts to gain a more balanced representation of perspectives. It is
important to recognize that such challenges are common across research studies. To
address these issues effectively, efforts should be made to include a diverse range of

participants, ensuring that a wide array of perspectives is represented.

7.3. Next Steps for Intervention Development

According to feedback, to develop a training intervention with widespread impact, a
training video with more realistic scenarios is required. | would aim to use mice regularly
handled via tail capture, potentially leading to more stress-induced responses and
behaviours resembling those of escaped mice. Following this, the next step should be to
pilot the intervention across various animal research facilities at UK universities, including
those who have already partnered this work. This would require further stakeholder
engagement and travel to universities to build relationships, before the intervention
delivery and evaluation takes place. In addition, long-term evaluation will be needed to
determine if the intervention was successful. Evaluation would take place in the form of
interviews to ascertain whether people have attempted to use the techniques learned

from the video when dealing with escapes, which would serve as an indicator of success.

7.4. Implications for Laboratory Animal Welfare

The findings from this research have important implications for the adoption of low stress
handling methods. While the literature demonstrates a widespread awareness of the
benefits of low stress techniques, their implementation remains inconsistent. Ideally,
individuals would be expected to align their handling with the evidence, but in reality, this
is not the case. By thoroughly exploring the barriers to adoption, this work has made an
original contribution by developing a novel intervention designed to address a specific

barrier that has been commonly reported in the literature. The intervention was co-
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designed with stakeholder engagement and has been tested for acceptability and

feasibility.

It is evident from the data that there is a notable absence of training specifically tailored
for managing mouse escapes. Given that mouse escapes are sporadic and unpredictable,
this is an important gap to address as it could reduce the risk of harm to both the mice
and the handlers. The developed intervention can serve as a novel training for escapes,
tailored specifically for technicians who are often responsible for training researchers. Not
only will the training intervention lead to more confident and skilled handlers who would
be able to manage future escape scenarios, it will lead to better welfare for the mice. The
intervention can serve to empower individuals to consistently use low stress handling
methods for all instances. Ultimately, this will lead to skilled handlers who enhance the
welfare for mice and foster a positive research environment where welfare is prioritised.
Moreover, the same approach could be taken to produce an intervention specifically for
researchers who have reported the same barriers, adapted for their specific needs. This
thesis has also identified areas for future research; this work would benefit from a
longitudinal assessment of the long-term effectiveness and sustainability of the
intervention. This could involve follow-up assessments at regular intervals to measure
changes in behaviour and attitudes over time, which would ultimately benefit the welfare

of laboratory mice.

Implementing the workshop and video is not complex, making it feasible to introduce
them across various settings. The intervention is cost-effective and scalable, which
supports its ability to be implemented widely. Furthermore, the benefit of a training video
is the potential for widespread dissemination, as it can be easily shared and hosted on
accessible online platforms. One platform to explore is the NC3Rs website, which is
considered an existing hub for best practice, and has the potential to reach laboratory

animal personnel internationally, improving handling practices worldwide.

This research makes a unique theoretical contribution to the literature by applying
approaches that are typically used in the health intervention sciences, to the field of

animal welfare. This thesis may inspire future laboratory animal welfare intervention
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developers to combine interdisciplinary approaches that are traditionally applied to
health psychology fields, exploring behaviour in a laboratory context with a new lens. By
using frameworks like the Theoretical Domains Framework alongside the Behaviour
Change Wheel, researchers can complete in-depth assessments of behavioural
determinants, which facilitates the selection of tailored techniques for intervention
design in diverse settings. Using frameworks can also allow the intervention developers
to align the intervention functions with the specific needs of the context where it will be
delivered, increasing the effectiveness, relevance and coherent evaluation. For example,
this thesis may serve as a blueprint for using health intervention and implementation
sciences for other welfare concerns. While the focus in my thesis has been on mouse
handling and understanding barriers to full time low stress adoption, the principles,
techniques and approaches used could potentially be adapted to explore other animal
welfare concerns and create interventions that are both evidence-based and context-
specific. This is the first time these health intervention methods have been applied to
explore barriers in relation to low stress handling methods. Moreover, this is the first time,
to date, that multiple health intervention frameworks have been successfully used in a

laboratory animal welfare context.

In exploring the factors which may influence the full-time adoption of low stress methods,
| investigated workplace guidelines and their impact, which is a new approach to
understanding contextual barriers to a specific behaviour in an animal welfare context.
The variation of understanding of guidelines within institutions was particularly apparent
across seven universities. This discovery contributes new knowledge to the field by
highlighting that inconsistent interpretation of guidelines may be a barrier to the adoption
of welfare refinements. Moreover, this project revealed a novel insight that individuals
perceive training as a guideline, emphasising its role in establishing formal behavioural
standards. This perspective was not observed, particularly in the animal welfare setting.
By highlighting this view, this research has underscored the significance of training as a
factor in influencing behaviour in laboratory settings. The key implication of these findings
is the critical importance of senior leaders to consider effective dissemination of
workplace guidelines and training. Ensuring clear communication can enhance

understanding and adherence, thereby supporting the consistent adoption of new
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practices. In addition, formalised training programmes may serve as influential tools for
promoting low stress handling methods; a mouse escapes training video may influence
compliance with using low stress methods for future escapes if it is in line with the

handling standards of the animal facility.

This project enabled a novel investigation into how factors such as Culture of Care and
habitual practices influence behaviour by examining the interaction between individual-
and organisational-level determinants. This approach has highlighted the need to address
both levels in any behaviour change initiative, as this research revealed they both shape
the adoption of low stress handling methods. Unexpected determinants, such as
perceptions of workplace guidelines, Culture of Care and habits, had emerged as critical
influencers of behaviour. For example, the relationship between organisational culture
and individual behaviour has been explored in the healthcare literature, but has not been
formally explored in the context of laboratory animal welfare. This project highlights the
importance of these determinants using insights from the health literature and sciences.
By applying behaviour change frameworks like the Theoretical Domains Framework, this
research provided a structured and systematic analysis of the barriers to adopting tunnel
handling. This approach not only provided new, context-specific insights into laboratory
animal welfare, but also demonstrated the value of integrating behavioural science

methodologies in this field.

As we have identified that organisational factors such as workplace guidelines and Culture
of Care perceptions can influence the adoption and implementation of practices, it would
be interesting to explore the barriers to using tunnel handling in different research
contexts. This project focussed only on UK universities, exploring this specific context in
depth. However, the barriers and facilitators may be different- or relevant- in
pharmaceutical companies. Therefore, the intervention could potentially be adapted and
implemented in these settings to improve animal welfare and research quality on a larger

scale.

185



References

Aguiar Castillo, L., Rufo Torres, J., De Saa Pérez, P., & Pérez Jiménez, R. (2018). How to
encourage Recycling Behaviour? The Case of WasteApp: A Gamified Mobile
Application. Sustainability. (5) (2018), pp. 1-20
https://doi.org/10.3390/su10051544

Ajzen, |. (1991). The Theory of Planned Behavior. Organizational Behavior and Human
Decision Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Alase, A. (2017). The Interpretative Phenomenological Analysis (IPA): A Guide to a Good
Qualitative Research Approach. International Journal of Education and Literacy
Studies, 5(2), 9-19.

Amarasekara, D. S., Rathnadiwakara, H., Ratnayake, K., Gunatilake, M., Singh, V. P, &
Poosala, S. (2022). The Capability Maturity Model as a measure of Culture of Care in
Laboratory Animal Science. Alternatives to Laboratory Animals, 50(6), 437-446.
https://doi.org/10.1177/02611929221131313

Anderson, A. (2004) A Community Builder’s approach to Theory of Change: A Practical
Guide to Theory Development. New York: The Aspen Institute

Animal  Procedures, Parliamentary Office of Science and Technology.
https://www.parliament.uk/globalassets/documents/post/poste14.pdf (Accessed

6t July 2023)

Animals (Scientific Procedures) Act (1986). Available at:
https://www.legislation.gov.uk/ukpga/1986/14/contents. (Accessed 18™ March
2024)

Anwar, K., Kashir, J., Sajid, M. R., Rasool, A. J., Shaikh, A. A, Ikram, M. F., ... & Ganguly, P.
K. (2020). Implementation of Structured Team-based Review Enhances Knowledge
Consolidation and Academic Performance of Undergraduate Medical Students
Studying Neuroscience. Advances in Physiology Education, 44(2), 232-238.
https://doi.org/10.1152/advan.00162.2019

Araujo-Soares, V., Hankonen, N., Presseau, J., Rodrigues, A., & Sniehotta, F. F. (2018).
Developing Behavior Change Interventions for Self-Management in Chronic lliness.
European Psychologist. 24(1), 7-25. https://doi.org/10.1027/1016-9040/a000330

Arendash, G. W., Garcia, M. F., Costa, D. A., Cracchiolo, J. R., Wefes, |. M., & Potter, H.
(2004). Environmental Enrichment Improves Cognition in Aged Alzheimer's
Transgenic Mice despite stable B-amyloid Deposition. Neuroreport, 15(11), 1751-
1754. https://doi.org/10.1097/01.wnr.0000137183.68847.4¢e

186


https://doi.org/10.3390/su10051544
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1177/02611929221131313
https://www.parliament.uk/globalassets/documents/post/poste14.pdf
https://doi.org/10.1152/advan.00162.2019
https://doi.org/10.1027/1016-9040/a000330
https://doi.org/10.1097/01.wnr.0000137183.68847.4e

Arlinghaus, K. R., & Johnston, C. A. (2018). Advocating for Behavior Change with
Education. American  Journal  of Lifestyle  Medicine, 12(2), 113-116.
https://doi.org/10.1177/1559827617745479

Arnott, B., Rehackova, L., Errington, L., Sniehotta, F. F., Roberts, J., & Araujo-Soares, V.
(2014). Efficacy of Behavioural Interventions for Transport Behaviour Change:
Systematic Review, Meta-Analysis and Intervention Coding. International Journal of
Behavioral Nutrition and Physical Activity, 11(1), 1-23.
https://doi.org/10.1186/512966-014-0133-9

Atkins, L., Francis, J., Islam, R., O’Connor, D., Patey, A,, lvers, N., ... & Michie, S. (2017). A
Guide to using the Theoretical Domains Framework of Behaviour Change to
investigate  Implementation  Problems. Implementation  Science, 12(1), 1-
18. https://doi.org/10.1186/s13012-017-0605-9

Bacon, H., Vigors, B., Shaw, D. J., Waran, N., Dwyer, C. M., & Bell, C. (2021). Zookeepers—
The Most Important Animal in the Zoo?. Journal of Applied Animal Welfare Science,
26(4), 1-13. https://doi.org/10.1080/10888705.2021.2012784

Balcombe, J. P., Barnard, N. D., & Sandusky, C. (2004). Laboratory Routines Cause Animal
Stress. Journal of the American Association for Laboratory Animal Science, 43(6), 42-
51.

Balcombe, J. P. (2006). Laboratory environments and rodents' behavioural needs: a
review. Laboratory animals, 40(3), 217-235.
https://doi.org/10.1258/002367706777611488

Balcombe, J. (2009). Animal pleasure and its Moral Significance. Applied Animal Behaviour
Science, 118(3-4), 208-216. https://doi.org/10.1016/j.applanim.2009.02.012

Bandura, A., & Walters, R. H. (1977). Social Learning Theory (Vol. 1). Prentice Hall:
Englewood Cliffs.

Bartholomew, L. K., Parcel, G. S., Kok, G., & Gottlieb, N. H. (2001). Intervention Mapping:
Designing Theory-and Evidence-based Health Promotion Programs. Mountain View,
CA: Mayfield.

Bartholomew, L. K., Parcel, G. S., Kok, G., Gottlieb, N. H., Schaalma, H. C., Markham, C. C,,
... & Partida, S. C. (2006). Planning Health Promotion Programs: An Intervention
Mapping Approach. Jossey-Bass.

Bartholomew, L. K., Markham, C., Mullen, P., & Fernandez, M. E. (2015). Planning Models
for Theory-Based Health Promotion Interventions. Health Behavior: Theory,

Research, and Practice, 5, 359-388.

Baumans, V. (2007). The Welfare of Laboratory Mice. In The Welfare of Laboratory
Animals (pp. 119-152). Dordrecht: Springer Netherlands.

187


https://doi.org/10.1177/1559827617745479
https://doi.org/10.1186/s13012-017-0605-9
https://doi.org/10.1080/10888705.2021.2012784
https://doi.org/10.1258/002367706777611488
https://doi.org/10.1016/j.applanim.2009.02.012

Baumans, V., & Van Loo, P. L. P. (2013). How to Improve Housing Conditions of Laboratory
Animals: The possibilities of Environmental Refinement. The Veterinary
Journal, 195(1), 24-32. https://doi.org/10.1016/j.tvjl.2012.09.023

Beenstock, J., Sniehotta, F. F., White, M., Bell, R., Milne, E. M., & Araujo-Soares, V. (2012).
What helps and hinders midwives in engaging with pregnant women about stopping
smoking? A Cross-Sectional Survey of perceived Implementation Difficulties among
Midwives in the Northeast of England. Implementation Science, 7(1), 1-10.
https://doi.org/10.1186/1748-5908-7-36

Belloc, F., Burdin, G., & Landini, F. (2023). Corporate Hierarchies and Workplace
Voice. Journal of Institutional Economics, 19(6), 729-746.
https://doi.org/10.1017/51744137423000206

Bernards, B., Schmidt, E., & Groeneveld, S. (2023). Rebel with a Cause: The Effects of
Leadership Encouragement and Psychological Safety on Professionals' Prosocial
Rulebreaking Behavior. Public Administration.
https://doi.org/10.1111/padm.12976

Bertelsen, T., & @vlisen, K. (2021). Assessment of the Culture of Care working with
Laboratory Animals by using a Comprehensive Survey Tool.Laboratory
Animals, 55(5), 453-462. https://doi.org/10.1177/00236772211014433

Birke, L. I., Arluke, A., & Michael, M. (2007). The Sacrifice: How Scientific Experiments
Transform Animals and People. Purdue University Press.

Bonell, C., Jamal, F., Melendez-Torres, G. J., & Cummins, S. (2015). ‘Dark Logic’: Theorising
the harmful consequences of Public Health Interventions. J Epidemiol Community
Health, 69(1), 95-98. https://doi.org/10.1136/jech-2014-204671

Borry, E. L., DeHart-Davis, L., Kaufmann, W., Merritt, C. C., Mohr, Z., & Tummers, L. (2018).
Formalization and Consistency heighten Organizational Rule-following:
Experimental and survey evidence. Public  Administration, 96(2), 368-
385. https://doi.org/10.1111/padm.12407

Bouton, M. E. (2014). Why Behavior Change is Difficult to Sustain. Preventive
Medicine, 68, 29-36. https://doi.org/10.1016/j.ypmed.2014.06.010

Bracke, M. B., & Hopster, H. (2006). Assessing the importance of Natural Behavior for
Animal Welfare. Journal of Agricultural and Environmental Ethics, 19, 77-
89. https://doi.org/10.1007/s10806-005-4493-7

Bradbury, K., Dennison, L., Little, P., & Yardley, L. (2015). Using Mixed Methods to Develop

and Evaluate an Online Weight Management Intervention. British Journal of Health
Psychology, 20(1), 45-55. https://doi.org/10.1111/bjhp.12125

188


https://doi.org/10.1016/j.tvjl.2012.09.023
https://doi.org/10.1186/1748-5908-7-36
https://doi.org/10.1017/S1744137423000206
https://doi.org/10.1111/padm.12976
https://doi.org/10.1177/00236772211014433
https://doi.org/10.1136/jech-2014-204671
https://doi.org/10.1111/padm.12407
https://doi.org/10.1016/j.ypmed.2014.06.010
https://doi.org/10.1007/s10806-005-4493-7
https://doi.org/10.1111/bjhp.12125

Braithwaite, J., Herkes, J., Ludlow, K., Testa, L., & Lamprell, G. (2017). Association between
Organisational and Workplace Cultures, and Patient Outcomes: Systematic Review.
BMJ Open, 7(11), e017708. https://doi.org/10.1136/bmjopen-2017-017708

Braun, V., & Clarke, V. (2006). Using Thematic Analysis in Psychology. Qualitative Research
in Psychology, 3(2), 77-101.

Braun, V., & Clarke, V. (2012). Thematic Analysis. American Psychological Association.

Braun, V., & Clarke, V. (2019). Reflecting on Reflexive Thematic Analysis. Qualitative
Research in Sport, Exercise and Health, 11(4), 589-597.
https://doi.org/10.1080/2159676X.2019.1628806

Brett, J., Staniszewska, S., Mockford, C., Herron-Marx, S., Hughes, J., Tysall, C., & Suleman,
R. (2014). Mapping the impact of Patient and Public Involvement on Health and
Social Care Research: A Systematic Review. Health Expectations: An International
Journal of Public Participation in Health Care & Health Policy, 17, 637—-650.
https://doi.org/10.1111/j.1369-7625.2012.00795.x

Breuer, E., Lee, L., De Silva, M., & Lund, C. (2015). Using Theory of Change to Design and
Evaluate Public Health Interventions: A Systematic Review.Implementation
Science, 11(1), 1-17. https://doi.org/10.1186/s13012-016-0422-6

Broom, D. M. (2011). A History of Animal Welfare Science. Acta Biotheoretica, 59, 121-
137. https://doi.org/10.1007/s10441-011-9123-3

Brown, S., Flecknell, P. A., & Jackson, I. (2013). Independent Investigation into Animal
Research at Imperial College London.

Bryda, E. C. (2013). The Mighty Mouse: The Impact of Rodents on Advances in Biomedical
Research. Missouri Medicine, 110(3), 207.

Buchanan-Smith, H. M., Rennie, A. E., Vitale, A., Pollo, S., Prescott, M. J., & Morton, D. B.
(2005). Harmonising the Definition of Refinement. Animal Welfare, 14(4), 379-384.
https://doi.org/10.1017/50962728600029717

Burn, C. C., Camacho, T., & Hockenhull, J. (2023). Lifting laboratory rats: A survey of
methods, handlers’ reasons and concerns, and rat behavioural responses. Applied
Animal Behaviour Science, 268, 106077.
https://doi.org/10.1016/j.applanim.2023.106077

Campbell, K. A., Fergie, L., Coleman-Haynes, T., Cooper, S., Lorencatto, F., Ussher, M., &
Coleman, T. (2018). Improving Behavioral Support for Smoking Cessation in
Pregnancy: What are the Barriers to Stopping and which Behavior Change
Techniques can Influence them? Application of Theoretical Domains
Framework. International Journal of Environmental Research and Public
Health, 15(2), 359. https://doi.org/10.3390/ijerph15020359

189


https://doi.org/10.1136/bmjopen-2017-017708
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.1111/j.1369-7625.2012.00795.x
https://doi.org/10.1186/s13012-016-0422-6
https://doi.org/10.1016/j.applanim.2023.106077
https://doi.org/10.3390/ijerph15020359

Carbone, L. (2021). Estimating Mouse and Rat use in American Laboratories by
extrapolation from Animal Welfare Act-regulated Species. Scientific Reports, 11(1),
493.https://doi.org/10.1038/s41598-020-79961-0

Cane, J., O’Connor, D., & Michie, S. (2012). Validation of the Theoretical Domains
Framework for use in  Behaviour Change and Implementation
research. Implementation Science, 7, 1-17. https://doi.org/10.1186/1748-5908-7-
37

Carden, L., & Wood, W. (2018). Habit Formation and Change. Current Opinion in
Behavioral Sciences, 20, 117-122. https://doi.org/10.1016/j.cobeha.2017.12.009

Carroll, G. A., Groarke, J. M., & Graham-Wisener, L. (2021). Human Behaviour Change
Models for Improving Animal Welfare. Bridging Research Disciplines to Advance
Animal Welfare Science: A Practical Guide, 91-106. CABI.
https://doi.org/10.1079/9781789247886.0000

Chen, L, Li, M., Wu, Y. J.,, & Chen, C. (2021). The Voicer's Reactions to Voice: An
examination of Employee Voice on Perceived Organizational Status and Subsequent
Innovative Behavior in the Workplace. Personnel Review, 50(4), 1073-1092.

Clark, J. M. (2018). The 3Rs in Research: A Contemporary Approach to Replacement,
Reduction and Refinement. British Journal of Nutrition, 120(s1), S1-S7.
https:/doi.org/10.1017/S0007114517002227

Clarkson, J. M., Dwyer, D. M., Flecknell, P. A., Leach, M. C., & Rowe, C. (2018). Handling
Method Alters the Hedonic Value of Reward in Laboratory Mice. Scientific
Reports, 8(1), 1-8. https://doi.org/10.1038/s41598-018-20716-3

Clarkson, J. M., Leach, M. C,, Flecknell, P. A., & Rowe, C. (2020). Negative Mood affects
the Expression of Negative but not Positive Emotions in Mice. Proceedings of the
Royal Society B, 287(1933), 20201636. https://doi.org/10.1098/rspb.2020.1636

Clemence, M., & Leaman, J. (2016). Public Attitudes to Animal Research in 2016. Ipsos
Mori. https://www.ipsos.com/en/public-attitudes-animal-research-2016.
(Accessed 1%t June 2024)

Cloutier, S., Panksepp, J., & Newberry, R. C. (2012). Playful handling by Caretakers reduces
fear of Humans in the Laboratory Rat. Applied Animal Behaviour Science, 140(3-4),
161-171. https://doi.org/10.1016/j.applanim.2012.06.001

Cole F.L. (1988) Content, Process and Application. Clinical Nurse Specialist 2(1), 53-57.

Coleman, G. J.,, Hemsworth, P. H., Hay, M., & Cox, M. (2000). Modifying Stockperson

Attitudes and Behaviour towards Pigs at a Large Commercial Farm. Applied Animal
Behaviour Science, 66(1-2), 11-20. https://doi.org/10.1016/50168-1591(99)00073-8

190


https://doi.org/10.1186/1748-5908-7-37
https://doi.org/10.1186/1748-5908-7-37
https://doi.org/10.1016/j.cobeha.2017.12.009
https://doi.org/10.1098/rspb.2020.1636
https://www.ipsos.com/en/public-attitudes-animal-research-2016
https://doi.org/10.1016/j.applanim.2012.06.001
https://doi.org/10.1016/S0168-1591(99)00073-8

Coles, E., Wells, M., Maxwell, M., Harris, F. M., Anderson, J., Gray, N. M., ... & MacGillivray,
S. (2017). The Influence of Contextual Factors on Healthcare Quality Improvement
Initiatives: What works, for whom and in what setting? Protocol for a Realist
Review. Systematic Reviews, 6, 1-10. https://doi.org/10.1186/s13643-017-0566-8

Combes, R. D., & Balls, M. (2014). The Three Rs—Opportunities for Improving Animal
Welfare and the Quality of Scientific Research. Alternatives to Laboratory
Animals, 42(4), 245-259. https://doi.org/10.1177/026119291404200406

Cooper, M. D. (2000). Towards a Model of Safety Culture. Safety Science, 36(2), 111-136.
https://doi.org/10.1016/50925-7535(00)00035-7

Correa, V. C., Lugo-Agudelo, L. H., Aguirre-Acevedo, D. C., Contreras, J. A. P., Borrero, A.
M. P., Patifio-Lugo, D. F., & Valencia, D. A. C. (2020). Individual, Health System, and
Contextual Barriers and Facilitators for the Implementation of Clinical Practice
Guidelines: A Systematic Meta-Review. Health Research Policy and Systems, 18, 1-
11. https://doi.org/10.1186/s12961-020-00588-8

Cottrell, E. K., Whitlock, E. P., Kato, E., Uhl, S., Belinson, S., Chang, & Guise, J. M. (2015).
Defining the Benefits and Challenges of Stakeholder Engagement in systematic
Reviews. Comparative Effectiveness Research, 13-19.
https://doi.org/10.2147/CER.S69605

Coupe, N., Cotterill, S., & Peters, S. (2021). Enhancing Community Weight Loss Groups in
a Low Socioeconomic Status Area: Application of the COM-B model and Behaviour
Change Wheel. Health Expectations. 25(5), 2043-2055.
https://doi.org/10.1111/hex.13325

Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I., & Petticrew, M. (2008).
Developing and Evaluating Complex Interventions: The New Medical Research
Council Guidance. BMJ, 337. https://doi.org/10.1136/bmj.a1655

Currie, C., Walburn. J, Hackett, H., McCabe R., Sniehotta, F., O’Keeffe, S., Beerlage-de Jong,
N., Araujo-Soares. V. "Intervention Development for Health Behavior Change:
Integrating Evidence and the Perspectives of Users and
Stakeholders." Comprehensive Clinical Psychology. 8 (2022): 118-148.

Davies, P., Walker, A. E., & Grimshaw, J. M. (2010). A Systematic Review of the use of
Theory in the design of Guideline Dissemination and Implementation Strategies and
Interpretation of the results of Rigorous Evaluations. Implementation Science, 5(1),
1-6. https://doi.org/10.1186/1748-5908-5-14

Davies, J. R., Purawijaya, D. A., Bartlett, J. M., & Robinson, E. S. (2022). Impact of

Refinements to Handling and Restraint Methods in Mice. Animals, 12(17), 2173.
https://doi.org/10.3390/ani12172173

191


https://doi.org/10.1177/026119291404200406
https://doi.org/10.1016/S0925-7535(00)00035-7
https://doi.org/10.1186/s12961-020-00588-8
https://doi.org/10.1111/hex.13325
https://doi.org/10.1136/bmj.a1655
https://doi.org/10.1186/1748-5908-5-14
https://doi.org/10.3390/ani12172173

Davis, R., Campbell, R., Hildon, Z., Hobbs, L., & Michie, S. (2015). Theories of Behaviour
and Behaviour Change across the Social and Behavioural Sciences: A Scoping
Review. Health Psychology Review, 9(3), 323-344.
https://doi.org/10.1080/17437199.2014.941722

Dawkins, M. S. (1990). From an animal's Point of View: Motivation, Fitness, and Animal
Welfare. Behavioral and Brain Sciences, 13(1), 1-9.
https://d0i:10.1017/5S0140525X00077104

Dawkins, M. S. (2006). A User's Guide to Animal Welfare Science. Trends in Ecology &
Evolution, 21(2), 77-82. https;//doi.org.10.1016/j.tree.2005

Dawson, J. (2014). Staff Experience and Patient Outcomes: What do we know? A Report
Commissioned by NHS employers on behalf of NHS England.
https://www.england.nhs.uk/wp-content/uploads/2018/02/links-between-nhs-
staff-experience-and-patient-satisfaction-1.pdf (Accessed 18th March 2024)

Dennison, N., & Petrie, A. (2020). Legislative Framework for Animal Research in the UK. In
Practice, 42(9), 488-496. https://doi.org/10.1136/inp.m3920

Denzin, N.K. (1970). The Research Act: A Theoretical Introduction to Sociological Methods.
Chicago: Aldine

Denzin, Norman K. (1978). The Research Act, 2d ed. New York: McGraw-Hill.

Descovich, K., Li, X., Sinclair, M., Wang, Y., & Phillips, C. J. C. (2019). The Effect of Animal
Welfare Training on the Knowledge and Attitudes of Abattoir Stakeholders in
China. Animals, 9(11), 989. https://doi.org/10.3390/ani9110989

Dezfouli, A., & Balleine, B. W. (2012). Habits, Action Sequences and Reinforcement
Learning. European Journal of Neuroscience, 35(7), 1036-
1051. https://doi.org/10.1111/j.1460-9568.2012.08050.x

Donnellan, M. B., & Lucas, R. E. (2008). Age differences in the Big Five across the Lifespan:
Evidence from two National Samples. Psychology and Ageing, 23(3), 558.
https://doi.org/10.1037/a0012897

Duncan, I. J. (2005). Science-based Assessment of Animal Welfare: Farm animals. Revue
Scientifique et Technique-Office International des epizooties, 24(2), 483.
https://doi.org/ 10.20506/rst.24.2.1587

Duncan, I. J. H., & Dawkins, M. S. (1983). The Problem of Assessing “Well-being” and
“Suffering” in Farm Animals. In Indicators Relevant to Farm Animal Welfare (pp. 13-

24). Springer, Dordrecht. https://doi.org/10.1007/978-94-009-6738-0_2

Dyson, J., & Cowdell, F. (2021). How is the Theoretical Domains Framework applied in
Designing Interventions to support Healthcare Practitioner Behaviour Change? A

192


https://doi.org/10.1080/17437199.2014.941722
https://www.england.nhs.uk/wp-content/uploads/2018/02/links-between-nhs-staff-experience-and-patient-satisfaction-1.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/02/links-between-nhs-staff-experience-and-patient-satisfaction-1.pdf
https://doi.org/10.1136/inp.m3920
https://doi.org/10.3390/ani9110989
https://doi.org/10.1111/j.1460-9568.2012.08050.x
https://psycnet.apa.org/doi/10.1037/a0012897
https://doi.org/10.1007/978-94-009-6738-0_2

Systematic Review. International Journal for Quality in Health Care, 33(3).
https://doi.org/10.1093/intghc/mzab106

Eatough, V., & Smith, J. A. (2017). Interpretative Phenomenological Analysis. The Sage
Handbook of Qualitative Research in Psychology, 2" Edition. 193-209. London: Sage
Publications.

Eccles, M. P., & Mittman, B. S. (2006) Welcome to Implementation Science.
Implementation Science, 1(1). https://doi.org/10.1186/1748-5908-1-1

Edmondson, A. C.,, Kramer, R. M., & Cook, K. S. (2004). Psychological Safety, Trust, and
Learning in Organizations: A group-level lens. Trust and Distrust in Organizations:
Dilemmas and Approaches,(2004),12. 239-272.

Edmondson, A. C. (2018). The Fearless Organization: Creating Psychological Safety in the
Workplace for Learning, Innovation, and Growth. John Wiley & Sons.

Edmondson, A. C., & Lei, Z. (2014). Psychological safety: The History, Renaissance, and
Future of an Interpersonal Construct. Annual Review of Organisational Psychology
and Organisational Behaviour, 1(1), 23-43

Edmondson, A. (1999). Psychological Safety and Learning Behavior in Work Teams.
Administrative Science Quarterly, 44(2), 350-383. https://doi.org/10.2307/2666999

Eldredge, L. K. B., Markham, C. M., Ruiter, R. A., Ferndndez, M. E., Kok, G., & Parcel, G. S.
(2016). Planning Health Promotion Programs: An Intervention Mapping Approach.
John Wiley & Sons.

Eldridge, S. M., Lancaster, G. A., Campbell, M. J., Thabane, L., Hopewell, S., Coleman, C. L.,
& Bond, C. M. (2016). Defining Feasibility and Pilot studies in preparation for
Randomised Controlled Trials: Development of a Conceptual Framework. PloS
One, 11(3). https://doi.org/10.1371/journal.pone.0150205

Elo, S., & Kyngds, H. (2008). The Qualitative Content Analysis Process. Journal of Advanced
Nursing, 62(1), 107-115. https://doi.org/10.1111/j.1365-2648.2007.04569.x

EU (European Union). (2010). Directive 2010/63/EU. The European Parliament and the
Council of the European Union. Off J Eur Union L 276/233.

Fahim, C., Acai, A., McConnell, M. M., Wright, F. C., Sonnadara, R. R., & Simunovic, M.
(2020). Use of the Theoretical Domains Framework and Behaviour Change Wheel to
Develop a Novel Intervention to Improve the Quality of Multidisciplinary Cancer
Conference Decision-making. BMC Health Services Research, 20, 1-19.
https://doi.org/10.1186/s12913-020-05255-w

Fernandez, M. E., Ten Hoor, G. A,, van Lieshout, S., Rodriguez, S. A., Beidas, R. S., Parcel,
G., ... & Kok, G. (2019). Implementation Mapping: Using Intervention Mapping to

193


https://doi.org/10.1093/intqhc/mzab106
https://doi.org/10.1186/1748-5908-1-1
https://doi.org/10.2307/2666999
https://doi.org/10.1371/journal.pone.0150205
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1186/s12913-020-05255-w

Develop Implementation Strategies. Frontiers in Public Health, 7, 158.
https://doi.org/10.3389/fpubh.2019.00158

Ferrer, R. A., & Mendes, W. B. (2018). Emotion, Health Decision-making, and Health
behaviour. Psychology & Health, 33(1), 1-16.
https://doi.org/10.1080/08870446.2017.1385787

Fisher, M. W. (2009). Defining Animal Welfare—Does Consistency Matter?. New Zealand
Veterinary Journal, 57(2), 71-73. https://doi.org/10.1080/00480169.2009.36880

Foss, C., & Ellefsen, B. (2002). The Value of Combining Qualitative and Quantitative
Approaches in Nursing Research by means of Method Triangulation. Journal of
Advanced Nursing, 40(2), 242-248. https://doi.org/10.1046/j.1365-
2648.2002.02366.x

Fox, N.J. (2008) Post-positivism. In: Given, L.M. (ed.) The SAGE Encyclopaedia of
Qualitative Research Methods. London: Sage.

Franklin, A. L., & Franklin, A. L. (2020). Introduction to Stakeholder Engagement (pp. 1-17).
Springer International Publishing.

Free, C., Phillips, G., Galli, L., Watson, L., Felix, L., Edwards, P., ... & Haines, A. (2013). The
Effectiveness of Mobile-health Technology-based Health Behaviour Change or
Disease Management Interventions for Health Care Consumers: A Systematic
Review. PLoS Medicine, 10(1), e1001362.
https://doi.org/10.1371/journal.pmed.1001362

French, S. D., Green, S. E., O’Connor, D. A., McKenzie, J. E., Francis, J. J., Michie, S., ... &
Grimshaw, J. M. (2012). Developing Theory-informed Behaviour Change
Interventions to Implement Evidence into Practice: A Systematic Approach using the
Theoretical Domains  Framework. Implementation  Science, 7, 1-8.
https://doi.org/10.1186/1748-5908-7-38

Francis, J. J., Johnston, M., Robertson, C., Glidewell, L., Entwistle, V., Eccles, M. P., &
Grimshaw, J. M. (2010). What is an Adequate Sample Size? Operationalising Data
Saturation for Theory-based Interview Studies. Psychology and Health, 25(10),
1229-1245. https://doi.org/10.1080/08870440903194015

Francis, J. J., Johnston, M., Robertson, C., Glidewell, L., Entwistle, V., Eccles, M. P., &
Grimshaw, J. M. (2010). What is an adequate sample size? Operationalising data
saturation for theory-based interview studies. Psychology and health, 25(10), 1229-
1245. https://doi.org/10.1080/08870440903194015

Fraser, D. (2008). Understanding Animal Welfare. Acta Veterinaria Scandinavica, 50(Suppl
1), S1. https://doi.org/10.1186/1751-0147-50-51-S1

194


https://doi.org/10.3389/fpubh.2019.00158
https://doi.org/10.1080/08870446.2017.1385787
https://doi.org/10.1080/00480169.2009.36880
https://doi.org/10.1046/j.1365-2648.2002.02366.x
https://doi.org/10.1046/j.1365-2648.2002.02366.x
https://doi.org/10.1371/journal.pmed.1001362
https://doi.org/10.1186/1748-5908-7-38
https://doi.org/10.1080/08870440903194015
https://doi.org/10.1080/08870440903194015
https://doi.org/10.1186/1751-0147-50-S1-S1

Fraser, D. (2003). Assessing Animal Welfare at the Farm and Group Level: The Interplay of
Science and Values. Animal Welfare, 12(4), 433-443.
https://doi.org/10.1017/s0962728600026038

Fulton, E. A., Brown, K. E., Kwah, K. L., & Wild, S. (2016, June). StopApp: Using the
Behaviour Change Wheel to Develop an App to Increase Uptake and Attendance at
NHS Stop Smoking Services. In Healthcare. 4 (2) MDPI.
https://doi.org/10.3390/healthcare4020031

Furnham, A., & Gunter, B. (2015). Corporate Assessment (Routledge Revivals): Auditing a
Company's Personality. Routledge. https://doi.org/10.4324/9781315713960

Gardner, B. (2015). A Review and Analysis of the use of ‘Habit’ in Understanding,
Predicting and Influencing Health-related Behaviour. Health Psychology Review,
9(3), 277-295. https://doi.org/10.1080/17437199.2013.876238

Gardner, B., & Lally, P. (2023). Habit and Habitual Behaviour. Health Psychology Review,
17(3), 490-496. https://doi.org/10.1080/17437199.2022.2105249

Gardner, B., Abraham, C., Lally, P., & de Bruijn, G. J. (2012). Towards Parsimony in Habit
Measurement: Testing the Convergent and Predictive Validity of an Automaticity
Subscale of the Self-Report Habit Index. International Journal of Behavioral
Nutrition and Physical Activity, 9(1), 1-12. https://doi.org/10.1186/1479-5868-9-
102

Ge, Y. (2020). Psychological safety, employee voice, and work engagement. Social
Behavior and Personality: an international journal, 48(3), 1-7

Ghosal, S., Nunley, A., Mahbod, P., Lewis, A. G., Smith, E. P., Tong, J., ... & Herman, J. P.
(2015). Mouse Handling limits the Impact of Stress on Metabolic
Endpoints. Physiology & Behavior, 150, 31-37.
https://doi.org/10.1016/j.physbeh.2015.06.021

Glanville, C., Abraham, C., & Coleman, G. (2020). Human Behaviour Change Interventions
in Animal Care and Interactive Settings: A Review and Framework for Design and
Evaluation. Animals, 10(12), 2333. https://doi.org/10.3390/ani10122333

Gouveia, K., & Hurst, J. L. (2013). Reducing mouse anxiety during handling: Effect of
experience with handling tunnels. PloS One, 8(6), e66401.
https://doi.org/10.1371/journal.pone.0066401

Gouveia. K. (2014). Taming Anxiety and Variation in Laboratory Mice. PhD Thesis,
University of Liverpool.

Gouveia, K., & Hurst, J. L. (2017). Optimising Reliability of Mouse Performance in

Behavioural Testing: The Major Role of Non-aversive Handling. Scientific
Reports, 7(1), 44999. https://doi.org/10.1038/srep44999

195


https://doi.org/10.3390/healthcare4020031
https://doi.org/10.4324/9781315713960
https://doi.org/10.1080/17437199.2013.876238
https://doi.org/10.1080/17437199.2022.2105249
https://doi.org/10.1016/j.physbeh.2015.06.021
https://doi.org/10.3390/ani10122333
https://doi.org/10.1371/journal.pone.0066401
https://doi.org/10.1038/srep44999

Gouveia, K., & Hurst, J. L. (2019). Improving the Practicality of using Non-aversive Handling
Methods to Reduce Background Stress and Anxiety in Laboratory Mice. Scientific
Reports, 9(1), 1-19. https://doi.org/10.1038/s41598-019-56860-7

Green LW, Kreuter MW (2005) Health Program Planning: An Educational and Ecological
Approach. New York: McGraw-Hill.

Green, L. W., & Glasgow, R. E. (2006). Evaluating the Relevance, Generalization, and
Applicability of Research: Issues in External Validation and Translation
Methodology. Evaluation &  the  Health  Professions, 29(1), 126-153.
https://doi.org/10.1177/0163278705284

Greenhalgh, T., Jackson, C., Shaw, S., & Janamian, T. (2016). Achieving Research Impact
through Co-Creation in Community-based Health Services: Literature Review and
Case Study. The Milbank Quarterly, 94(2), 392-429.https://doi.org/10.1111/1468-
0009.12197\\

Grieder, F. B., & Strandberg, J. D. (2002). The Contribution of Laboratory Animals to
Medical Progress: Past, Present, and Future. Handbook of Laboratory Animal
Science: Essential Principles and Practices 2" Edition Boca Raton, FL: CRC Press, p.
1-11.

Grimm P. (2010). Social Desirability Bias. (Eds.), Wiley International Encyclopedia of
Marketing. https://doi.org/10.1002/9781444316568.wiem02057

Grimshaw, J. M., Eccles, M. P., Lavis, J. N, Hill, S. J., & Squires, J. E. (2012). Knowledge
Translation of Research Findings. Implementation Science, 7(1), 1-17.
https://doi.org/10.1186/1748-5908-7-50

Grunschel, C., Patrzek, J., Klingsieck, K. B., & Fries, S. (2018). “I'll stop procrastinating
now!” Fostering Specific processes of Self-regulated Learning to reduce Academic
Procrastination. Journal of Prevention & Intervention in the Community, 46(2), 143-
157. https://doi.org/10.1080/10852352.2016.1198166

Hahtela, N., McCormack, B., Doran, D., Paavilainen, E., Slater, P., Helminen, M., &
Suominen, T. (2017). Workplace Culture and Patient Outcomes: What's the
Connection?. Nursing Management, 48(12), 36-44.
https://doi.org/10.1097/01.NUMA.0000526910.24168.ee

Hall, P. A., & Fong, G. T. (2007). Temporal Self-regulation Theory: A Model for Individual
Health Behavior. Health Psychology Review, 1(1), 6-52.
https://doi.org/10.1080/17437190701492437

Hankonen, N., Absetz, P., & Araujo-Soares, V. (2020). Changing Activity Behaviours in
Vocational School Students: The Stepwise Development and Optimised Content of

196


https://doi.org/10.1038/s41598-019-56860-7
https://doi.org/10.1177/0163278705284445
https://doi.org/10.1111/1468-0009.12197
https://doi.org/10.1111/1468-0009.12197
https://doi.org/10.1002/9781444316568.wiem02057
https://doi.org/10.1080/10852352.2016.1198166
https://doi.org/
https://doi.org/https:/doi.org/10.1080/17437190701492437
https://doi.org/https:/doi.org/10.1080/17437190701492437

the ‘Let’s Move It’ Intervention. Health Psychology and Behavioral Medicine, 8(1),
440-460. https://doi.org/10.1080/21642850.2020.1813036

Harikrishnan, V. S., Hansen, A. K., Abelson, K. S., & Sgrensen, D. B. (2018). A Comparison
of Various Methods of Blood Sampling in Mice and Rats: Effects on Animal
Welfare. Laboratory Animals, 52(3), 253-264.
https://doi.org/10.1177/0023677217741332

Hawkins, P. (2013). Discussion paper: Reducing severe suffering. Animal Technology and
Welfare, 12(2), 87-91.

Hawkins, P., Ryder, K., Mortell, N., & Patten. (2014). Raising Concerns about Laboratory
Animal Welfare: Report of a Workshop at IAT Congress 2014. Animal Technology
and Welfare, 13(2), 81-85.

Heimlich, J. E., & Ardoin, N. M. (2008). Understanding Behavior to understand Behavior
change: A Literature Review. Environmental Education Research, 14(3), 215-237.
https://doi.org/10.1080/13504620802148881

Henderson, L. J., Smulders, T. V., & Roughan, J. V. (2020). Identifying Obstacles Preventing
the Uptake of Tunnel Handling Methods for Laboratory Mice: An International
Thematic Survey. PloS One, 15(4), e0231454.
https://doi.org/10.1371/journal.pone.0231454

Hohlbaum, K., Humpendder, M., Nagel-Riedasch, S., Ullmann, K., & Thone-Reineke, C.
(2020). Non-Aversive Mouse Handling Techniques: A survey on the Acceptance and
Concerns of the Animal Facility and Scientific Staff. ALTEX-Alternatives to Animal
Experimentation, 37(4), 671-674. https::/doi.org /10.14573/altex.2005121

Home Office (2023). Statistics of Scientific Procedures on Living Animals, Great Britain.
https://www.gov.uk/government/statistics/statistics-of-scientific-procedures-on-
living-animals-great-britain-2022/statistics-of-scientific-procedures-on-living-
animals-great-britain-2022. (Accessed 29t" May 2024)

Hussein, A. (2009). The Use of Triangulation in Social Sciences Research: Can Qualitative
and Quantitative Methods be Combined?. Journal of Comparative Social Work, 4(1),
106-117. https://doi.org/10.31265/jcsw.v4i1.48

Hurst, J. L, & West, R. S. (2010). Taming Anxiety in Laboratory Mice. Nature
Methods, 7(10), 825-826. https://doi.org/10.1038/nmeth.1500

Hutchinson, E., Avery, A., & VandeWoude, S. (2005). Environmental Enrichment for
Laboratory Rodents. ILAR journal, 46(2), 148-161.
https://doi.org/10.1093/ilar.46.2.148

Jager, W. (2003). Breaking Bad Habits: A Dynamical Perspective on Habit Formation and
Change. Human Decision-Making and Environmental Perception—Understanding

197


https://doi.org/10.1080/21642850.2020.1813036
https://doi.org/10.1177/0023677217741332
https://doi.org/10.1080/13504620802148881
https://doi.org/10.1371/journal.pone.0231454
https://www.gov.uk/government/statistics/statistics-of-scientific-procedures-on-living-animals-great-britain-2022/statistics-of-scientific-procedures-on-living-animals-great-britain-2022
https://www.gov.uk/government/statistics/statistics-of-scientific-procedures-on-living-animals-great-britain-2022/statistics-of-scientific-procedures-on-living-animals-great-britain-2022
https://www.gov.uk/government/statistics/statistics-of-scientific-procedures-on-living-animals-great-britain-2022/statistics-of-scientific-procedures-on-living-animals-great-britain-2022
https://doi.org/10.31265/jcsw.v4i1.48
https://doi.org/10.1038/nmeth.1500
https://doi.org/10.1093/ilar.46.2.148

and Assisting Human Decision-Making in Real Life Settings. Libor Amicorum for
Charles Vlek, Groningen: University of Groningen.

Jeong, D., Aggarwal, S., Robinson, J., Kumar, N., Spearot, A., & Park, D. S. (2023).
Exhaustive or Exhausting? Evidence on Respondent Fatigue in Long Surveys. Journal
of Development Economics, 161, 102992.
https://doi.org/10.1016/j.jdeveco.2022.102992

Kagan, R., Carter, S., & Allard, S. (2015). A Universal Animal Welfare Framework for
Zoos. Journal of Applied Animal Welfare Science, 18(supl), S1-S10.
https://doi.org/10.1080/10888705.2015.1075830

Kells, N. J. (2022). The Five Domains Model and Promoting Positive Welfare in Pigs.
Animal, 16, 100378. https://doi.org/10.1016/j.animal.2021.100378

Killingsworth, S. (2012). Modeling the Message: Communicating Compliance through
Organizational Values and Culture. Geo. J. Legal Ethics, 25, 961.

Knight, S., & Barnett, L. (2008). Justifying Attitudes toward Animal Use: A Qualitative Study
of people's Views and Beliefs. Anthrozoés, 21(1), 31-42.
https://doi.org/10.2752/089279308X274047

Kock, F., Berbekova, A., & Assaf, A. G. (2021). Understanding and managing the threat of
common method bias: Detection, prevention and control. Tourism
Management, 86, 104330. https://doi.org/10.1016/j.tourman.2021.104330

Kok, G. (2018). A Practical Guide to Effective Behaviour Change: How to Apply Theory-and
Evidence-based Behaviour Change Methods in an Intervention. 16(5) 156-170.
https://doi:10.31234/0sf.io/r78wh

Kok, G., Schaalma, H., Ruiter, R. A., Van Empelen, P., & Brug, J. (2004). Intervention
Mapping: Protocol for applying Health Psychology Theory to Prevention
Programmes. Journal of Health Psychology, 9(1), 85-98.
https://doi.org/10.1177/1359105304038379

Koutroubas, V., & Galanakis, M. (2022). Bandura’s Social Learning Theory and its
importance in the Organizational Psychology Context. Psychology, 12(6), 315-322.
https://doi.org/ doi:10.17265/2159-5542/2022.06.001

LaFollette, M. R,, Cloutier, S., Brady, C. M., O’Haire, M. E., & Gaskill, B. N. (2020). Changing
Human Behavior to Improve Animal Welfare: A Longitudinal Investigation of
Training Laboratory Animal Personnel about Heterospecific Play or “Rat
Tickling”. Animals, 10(8), 1435. https://doi.org/10.3390/ani10081435

LaFollette, M. R., Cloutier, S., Brady, C., Gaskill, B. N., & O’Haire, M. E. (2019). Laboratory
Animal Welfare and Human Attitudes: A Cross-sectional Survey on Heterospecific

198


https://doi.org/10.1016/j.jdeveco.2022.102992
https://doi.org/10.1080/10888705.2015.1075830
https://doi.org/10.1016/j.animal.2021.100378
https://doi.org/10.2752/089279308X274047
https://doi.org/10.1016/j.tourman.2021.104330
https://doi.org/10.1177/1359105304038379
https://doi.org/10.3390/ani10081435

Play or “Rat Tickling”. Plos One, 14(8), e0220580.
https://doi.org/10.1371/journal.pone.0220580

LaFollette, M. R., O’Haire, M. E., Cloutier, S., Blankenberger, W. B., & Gaskill, B. N. (2017).
Rat Tickling: A Systematic Review of Applications, Outcomes, and Moderators. PLoS
One, 12(4), e0175320. https://doi.org/10.1371/journal.pone.0175320

Lairmore, M. D., & llkiw, J. (2015). Animals used in Research and Education, 1966-2016:
Evolving Attitudes, Policies, and Relationships. Journal of Veterinary Medical
Education, 42(5), 425-440. https:// DOl.org/: 10.3138/jvme.0615-087R

Lally, P., & Gardner, B. (2013). Promoting Habit Formation. Health Psychology
Review, 7(supl), S137-S158. https://doi.org/10.1080/17437199.2011.603640

Lally, P., Van Jaarsveld, C. H., Potts, H. W., & Wardle, J. (2010). How are Habits Formed:
Modelling Habit Formation in the Real World. European Journal of Social
Psychology, 40(6), 998-1009. https://doi.org/10.1002/ejsp.674

Leask, C. F., Sandlund, M., Skelton, D. A., Altenburg, T. M., Cardon, G., Chinapaw, M. J,, ...
& Chastin, S. F. (2019). Framework, Principles and Recommendations for utilising
Participatory Methodologies in the Co-Creation and Evaluation of Public Health
Interventions. Research Involvement and Engagement, 5(1), 1-16.
https://doi.org/10.1186/s40900-018-0136-9

Lee G, Kim K, Jo W. (2023) Stress Evaluation of Mouse Husbandry Environments for
Improving Laboratory Animal Welfare. Animals. 13,249.
https://doi.org/10.3390/ani13020249

Leech, K., Tolliday, B., Vlastara, M., & Li, G. (2023). Animal Research: Time to talk! How
Openness and Transparency about the ways in which Animals are used in Scientific
and Medical Research can improve Public ~ Acceptance and
Understanding. Physiological Research, 72(5), P12-P12.

Lerner, J. S., Li, Y., Valdesolo, P., & Kassam, K. S. (2015). Emotion and Decision
Making. Annual Review of Psychology, 66, 799-823.
https://doi.org/10.1146/annurev-psych-010213-115043

Lilley, E., Hawkins, P., & Jennings, M. (2014). A ‘Road Map’ toward ending severe suffering
of Animals used in Research and Testing. Alternatives to Laboratory Animals, 42(4),
267-272. https://doi.org/10.1177/026119291404200408

Little, E. A., Presseau, J., & Eccles, M. P. (2015). Understanding Effects in Reviews of

Implementation Interventions using the Theoretical Domains Framework.
Implementation Science, 10, 1-16. https://doi.org/10.1186/s13012-015-0280-7

199


https://doi.org/10.1371/journal.pone.0220580
https://doi.org/10.1371/journal.pone.0175320
https://doi.org/10.1080/17437199.2011.603640
https://doi.org/10.1002/ejsp.674
https://doi.org/10.1186/s40900-018-0136-9
https://doi.org/10.3390/ani13020249
https://doi.org/10.1146/annurev-psych-010213-115043
https://doi.org/10.1177/026119291404200408

Lloyd, M. H., Foden, B. W., & Wolfensohn, S. E. (2008). Refinement: Promoting the Three
Rs in Practice. Laboratory Animals, 42(3), 284-293.
https://doi.org/10.1258/1a.2007.007045

Lépez-Salesansky, N., Mazlan, N. H., Whitfield, L. E., Wells, D. J., & Burn, C. C. (2016).
Olfactory Variation in Mouse Husbandry and its Implications for Refinement and
Standardization: UK survey of Non-animal Scents. Laboratory Animals, 50(4), 286-
295. https://doi.org/10.1177/0023677215614296

Machila, N., Emongor, R., Shaw, A. P., Welburn, S. C., McDermott, J., Maudlin, I., & Eisler,
M. C. (2007). A Community Education Intervention to Improve Bovine
Trypanosomiasis Knowledge and Appropriate use of Trypanocidal Drugs on
Smallholder ~ Farms in Kenya. Agricultural ~ Systems, 94(2),  261-272.
https://doi.org/10.1016/j.agsy.2006.09.004

MacPhail, C., Khoza, N., Abler, L., & Ranganathan, M. (2016). Process Guidelines for
Establishing Intercoder Reliability in Qualitative Studies. Qualitative Research, 16(2),
198-212. https://doi.org/10.1111/bjhp.12437

Majid, U., Kim, C., Cako, A., & Gagliardi, A. R. (2018). Engaging Stakeholders in the Co-
development of Programs or Interventions using Intervention Mapping: A Scoping
Review. PloS One, 13(12), e€0209826.
https://doi.org/10.1371/journal.pone.0209826

Makowska, I. J., Franks, B., El-Hinn, C., Jorgensen, T., & Weary, D. M. (2019). Standard
Laboratory Housing for Mice Restricts their ability to segregate space into Clean and
Dirty Areas. Scientific Reports, 9(1), 1-10. https://doi.org/10.1038/s41598-019-
42512-3

Malina, M. A., Ngrreklit, H. S., & Selto, F. H. (2011). Lessons Learned: Advantages and
Disadvantages of Mixed Method Research. Qualitative Research in Accounting &
Management, 8(1), 59-71. https://doi.org/10.1108/11766091111124702

Mather, M., Pettigrew, L. M., & Navaratnam, S. (2022). Barriers and Facilitators to Clinical
Behaviour Change by Primary Care Practitioners: A Theory-informed Systematic
Review of Reviews using the Theoretical Domains Framework and Behaviour
Change Wheel. Systematic Reviews, 11(1), 180. https://doi.org/10.1186/s13643-
022-02030-2

Matsumoto, D. (2007). Culture, Context, and Behavior. Journal of Personality, 75(6), 1285-
1320. https://doi.org/10.1111/j.1467-6494.2007.00476.x

Mathew, G. A,, & Zacharias, S. D. (2016). A Conceptual Overview on Relationship between

Employee Attitude towards Training and Organizational Commitment.
In Proceedings of International HR Conference (Vol. 3, No. 1).

200


https://doi.org/10.1258/la.2007.007045
https://doi.org/10.1177/0023677215614296
https://doi.org/10.1016/j.agsy.2006.09.004
https://doi.org/10.1111/bjhp.12437
https://doi.org/10.1371/journal.pone.0209826
https://doi.org/10.1038/s41598-019-42512-3
https://doi.org/10.1038/s41598-019-42512-3
https://doi.org/10.1108/11766091111124702
https://doi.org/10.1111/j.1467-6494.2007.00476.x

McGaw, C. D., Tennant, |., Harding, H. E., Cawich, S. O., Crandon, |. W., & Walters, C. A.
(2012). Healthcare Workers' Attitudes to and compliance with Infection Control
Guidelines in the Operating Department at the University Hospital of the West
Indies, Jamaica. International Journal of Infection Control, 8(3).
https://doi.org/10.3396/ijic.v8i3.10411

McGreevy, P., Berger, J., De Brauwere, N., Doherty, O., Harrison, A., Fiedler, J., ... & Jones,
B. (2018). Using the Five Domains Model to assess the adverse impacts of
Husbandry, Veterinary, and Equitation Interventions on Horse
Welfare. Animals, 8(3), 41. https://doi.org/10.3390/ani8030041

Meagher, R. K. (2009). Observer Ratings: Validity and Value as a Tool for Animal Welfare
Research. Applied Animal Behaviour Science, 119(1-2), 1-14.
https://doi.org/10.1016/j.applanim.2009.02.026

Medical Research Council, Laboratory of Molecular Biology. (2020) Championing Non-
Aversive Mouse Handling. https://www2.mrc-Imb.cam.ac.uk/championing-non-
aversive-mouse-handling/ (Accessed 30™" May 2024)

Mellen, J., & Sevenich MacPhee, M. (2001). Philosophy of Environmental Enrichment:
Past, Present, and Future. Zoo Biology, 20(3), 211-
226. https://doi.org/10.1002/200.1021

Mellor, D. J., Beausoleil, N. J., Littlewood, K. E., McLean, A. N., McGreevy, P. D., Jones, B.,
& Wilkins, C. (2020). The 2020 Five Domains Model: Including Human—animal
Interactions in Assessments of Animal Welfare. Animals, 10(10), 1870.
https://doi.org/10.3390/ani10101870

Mellor, D. J., & M. Burns. (2020) "Using the Five Domains Model to develop Welfare
Assessment Guidelines for Thoroughbred horses in New Zealand." New Zealand
Veterinary Journal 68,(3).150-156.
https://doi.org/10.1080/00480169.2020.1715900

Mellor, D. J., & Beausoleil, N. J. (2015). Extending the ‘Five Domains’ Model for Animal
Welfare Assessment to Incorporate Positive Welfare States. Animal Welfare, 24(3),
241-253. https://doi.org/10.7120/09627286.24.3.241

Mellor, D. J. (2012). Affective States and the Assessment of Laboratory-induced Animal
Welfare Impacts. Altex Proc, 1, 445-449.

Mellor, D.J.; Reid, C.S.W. (1994). Concepts of Animal Well-being and Predicting the Impact
of Procedures on Experimental Animals. In Improving the Well-being of Animals in
the Research Environment; Baker, R.M., Jenkin, G., Mellor, D.J., Eds.; Australian and
New Zealand Council for the Care of Animals in Research and Teaching: Glen
Osmond, Australia; pp. 3—18.

201


https://doi.org/10.3390/ani8030041
https://doi.org/10.1016/j.applanim.2009.02.026
https://www2.mrc-lmb.cam.ac.uk/championing-non-aversive-mouse-handling/
https://www2.mrc-lmb.cam.ac.uk/championing-non-aversive-mouse-handling/
https://doi.org/10.1002/zoo.1021
https://doi.org/10.3390/ani10101870
https://doi.org/10.1080/00480169.2020.1715900
https://doi.org/10.7120/09627286.24.3.241

Mendez, J. C., Perry, B. A., Heppenstall, R. J., Mason, S., & Mitchell, A. S. (2022). Openness
about Animal Research increases Public Dupport. Nature Neuroscience, 25(4), 401-
403. https://doi.org/10.1038/s41593-022-01039-z

McGowan, L. J., Powell, R., & French, D. P. (2020). How can Use of the Theoretical Domains
Framework be Optimized in Qualitative Research? A Rapid Systematic Review.
British Journal of Health Psychology, 25(3), 677-694.

McDonald, J. L., & Clements, J. (2019). Engaging with Socio-economically Disadvantaged
Communities and their Cats: Human Behaviour Change for Animal and Human
Benefit. Animals, 9(4), 175. https://doi.org/10.3390/ani9040175

McLeod, S. (2011). Albert Bandura's Social Learning Theory. Simply Psychology. London.

MclLeod, L. J., Evans, D., Jones, B., Paterson, M., & Zito, S. (2020). Understanding the
Relationship between Intention and Cat Containment Behaviour: A Case Study of
Kitten and Cat Adopters from RSPCA Queensland. Animals, 10(7),
1214. https://doi.org/10.3390/ani10071214

Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A, (2005). On behalf of the
‘Psychological Theory’ Group: Making Psychological Theory Useful for Implementing
Evidence-based Practice: A Consensus Approach. Qual Saf Health Care. 14: 26-33.
10.1136/qshc.2004.011155. https://doi.org/10.1136/qshc.2004.011155

Michie, S., Johnston, M., Abraham, C., Lawton, R., Parker, D., & Walker, A. (2005). Making
Psychological Theory useful for Implementing Evidence-based Practice: A Consensus
Approach. BMJ quality & safety, 14(1), 26-33.

Michie, S. (2008). Designing and Implementing Behaviour Change Interventions to
Improve Population Health. Journal of Health Services Research & Policy, 13(Suppl),
64 — 69. https://doi.org/10.1258/jhsrp.2008.008014

Michie, S., Johnston, M., Francis, J., Hardeman, W., & Eccles, M. (2008). From Theory to
Intervention: Mapping Theoretically derived Behavioural Determinants to
Behaviour Change Techniques. Applied Psychology, 57(4), 660-680. https://doi:
10.1111/j.1464-0597.2008.00341.x

Michie, S., Van Stralen, M. M., & West, R. (2011). The Behaviour Change Wheel: A New
Method for Characterising and Designing Behaviour Change
Interventions. Implementation Science, 6(1), 1-12. https://doi.org/10.1186/1748-
5908-6-42

Michie, S., Atkins, L., & West, R. (2014). The Behaviour Change Wheel: A Guide to
Designing Interventions. 1st ed. Great Britain: Silverback Publishing, 1003-1010.

Michie, S., Wood, C. E., Johnston, M., Abraham, C., Francis, J., & Hardeman, W. (2015).
Behaviour Change Techniques: The Development and Evaluation of a Taxonomic

202


https://doi.org/10.3390/ani9040175
https://doi.org/10.3390/ani10071214
https://doi.org/10.1136/qshc.2004.011155
https://doi.org/10.1258/jhsrp.2008.008014

Method for Reporting and Describing Behaviour Change Interventions (A Suite of
Five Studies Involving Consensus Methods, Randomised Controlled Trials, and
Analysis of Qualitative Data). Health Technology Assessment, 19(99). https://doi.org
10.3310/hta19990

Mills, T., Lawton, R., & Sheard, L. (2019). Advancing Complexity Science in Healthcare
Research: The Logic of Logic Models. BMC Medical Research Methodology, 19(1), 1-
11. https://doi.org/10.1186/s12874-019-0701-4

Montanari, M., Bonsi, P., Martella, G., & Wirz, A. (2024). Animal Models in Neuroscience:
What Is the “Culture of Care”?. Encyclopedia, 4(1), 215-233.
https://doi.org/10.3390/encyclopedia4010018

Moran-Ellis, J., Alexander, V. D., Cronin, A., Dickinson, M., Fielding, J., Sleney, J., & Thomas,
H. (2006). Triangulation and Integration: Processes, Claims and
Implications. Qualitative Research, 6(1), 45-59.
https://doi.org/10.1177/1468794106058870

Morrison, E. W. (2014). Employee Voice and Silence. Annual Review Organisational
Psychology in Organisational. Behaviour., 1(1), 173-197.
https://doi.org/10.1146/annurev-orgpsych-031413-091328

Morrongiello, B. A., Schwebel, D. C., Stewart, J., Bell, M., Davis, A. L., & Corbett, M. R.
(2013). Examining Parents’ Behaviors and Supervision of their children in the
presence of an Unfamiliar Dog: Does The Blue Dog intervention improve Parent
Practices?. Accident Analysis & Prevention, 54, 108-113.
https://doi.org/10.1016/j.aap.2013.02.005

Mosadeghrad, A. M. (2014). Factors Affecting Medical Service Quality. Iranian Journal of
Public Health, 43(2), 210.

Muff, K. (Ed.). (2017). The Collaboratory: A Co-creative Stakeholder Engagement Process
for Solving Complex Problems. Routledge.

Nakamura, Y., & Suzuki, K. (2018). Tunnel use Facilitates Handling of ICR Mice and
Decreases Experimental Variation. Journal of Veterinary Medical Science, 80(6),
886-892. https://doi.org/10.1292/jvms.18-0044

National Research Council. 2011. Guide for the Care and Use of Laboratory Animals: Eighth
Edition. Washington, DC: The National Academies Press.
https://doi.org/10.17226/12910.

NC3RS (2017). Reuse of Needles: Is this an Indicator of a Culture of Care?

https://nc3rs.org.uk/news/reuse-needles-indicator-culture-care  (Accessed 8t
December 2021)

203


https://doi.org/10.3310/hta19990
https://doi.org/10.1186/s12874-019-0701-4
https://doi.org/10.3390/encyclopedia4010018
https://doi.org/10.1177/1468794106058870
https://doi.org/10.1146/annurev-orgpsych-031413-091328
https://doi.org/10.1016/j.aap.2013.02.005
https://doi.org/10.1292/jvms.18-0044
https://nc3rs.org.uk/news/reuse-needles-indicator-culture-care

NC3Rs, What are the 3Rs?, https://nc3rs.org.uk/who-we-are/3rs#:~:text=Refinement-
,What%20are%20the%203Rs%3F,performing%20more%20humane%20animal%20
research. (Accessed 9" January 2024)

NC3RS, 2022. Handling and Restraint: General principles. https://www.nc3rs.org.uk/3rs-
resources/handling-and-restraint. (accessed 14.2.2024).

Neuendorf, K. A. (2017). The content analysis guidebook. Sage.

Newberry, R. C. (1995). Environmental Enrichment: Increasing the Biological Relevance of
Captive Environments. Applied Animal Behaviour Science, 44(2-4), 229-243.
https://doi.org/10.1016/0168-1591(95)00616-Z

NICE. (2014) Behaviour Change: Individual Approaches [PHA49]. Retrieved from:
https://www.nice.org.uk/guidance/ph49 (Accessed 12th May 2024)

Noetel, M., Griffith, S., Delaney, O., Sanders, T., Parker, P., del Pozo Cruz, B., & Lonsdale,
C. (2021). Video improves learning in higher education: A systematic review. Review
of Educational Research, 91(2), 204-236.
https://doi.org/10.3102/0034654321990713

Norecopa, Culture of Care, https://norecopa.no/more-resources/culture-of-care/
(Accessed 6" November 2023).

Novak, J., Jaric, I, Rosso, M., Rufener, R., Touma, C., & Wirbel, H. (2022). Handling
Method Affects Measures of Anxiety, but not Chronic Stress in Mice. Scientific
Reports, 12(1), 20938. https://doi.org/10.1038/s41598-022-25090-9

Nuyts, N., & Friese, C. (2023). Communicative Patterns and Social Networks between
Scientists and Technicians in a Culture of Care: Discussing Morality across a
Hierarchy of Occupational Spaces. Social & Cultural Geography, 24(1), 11-30.
https://doi.org/10.1080/14649365.2021.1901976

O’Cathain, A., Murphy, E., & Nicholl, J. (2010). Three Techniques for Integrating Data in
Mixed Methods Studies. BMJ, 341. https://doi.org/10.1136/bm;j.c4587

O’Connor, C., & Joffe, H. (2020). Intercoder Reliability in Qualitative Research: Debates
and Practical Guidelines. International Journal of Qualitative Methods, 19,
1609406919899220. https://doi.org/10.1177/1609406919899220

O'Hara, M. C,, Hynes, L., O'donnell, M., Nery, N., Byrne, M., Heller, S. R., ... & Irish Type 1
Diabetes Young Adult Study Group. (2017). A Systematic Review of Interventions to
Improve Outcomes for Young Adults with Type 1 diabetes. Diabetic Medicine, 34(6),
753-769. https://doi.org/10.1111/dme.13276

204


https://nc3rs.org.uk/who-we-are/3rs#:~:text=Refinement-,What%20are%20the%203Rs%3F,performing%20more%20humane%20animal%20research
https://nc3rs.org.uk/who-we-are/3rs#:~:text=Refinement-,What%20are%20the%203Rs%3F,performing%20more%20humane%20animal%20research
https://nc3rs.org.uk/who-we-are/3rs#:~:text=Refinement-,What%20are%20the%203Rs%3F,performing%20more%20humane%20animal%20research
https://www.nc3rs.org.uk/3rs-resources/handling-and-restraint
https://www.nc3rs.org.uk/3rs-resources/handling-and-restraint
https://doi.org/10.1016/0168-1591(95)00616-Z
https://www.nice.org.uk/guidance/ph49
https://doi.org/10.3102/0034654321990713
https://norecopa.no/more-resources/culture-of-care/
https://doi.org/10.1080/14649365.2021.1901976
https://doi.org/10.1136/bmj.c4587
https://doi.org/10.1177/1609406919899220
https://doi.org/10.1111/dme.13276

Olsson A & Dahlborn K (2002) Improving Housing Conditions for Laboratory Mice: A
Review of 'Environmental Enrichment'. Laboratory Animals, 36, 243- 270.
https://doi.org/10.1258/002367702320162379

Olsson, I. A. S., & Westlund, K. (2007). More than Numbers Matter: The Effect of Social
Factors on Behaviour and Welfare of Laboratory Rodents and Non-human
Primates. Applied Animal Behaviour Science, 103(3-4), 229-254.,
https://doi.org/10.1016/j.applanim.2006.05.022

O'Malley, C. I., Moody, C. M., Foster, A., & Turner, P. V. (2022). Compassion Fatigue and
Coping Mechanisms of Laboratory Animal Professionals from Europe, China, and
Japan. Journal of the American Association for Laboratory Animal Science, 61(6),
634-643. https://doi.org/10.30802/AALAS-JAALAS-22-000078

Ono, M., Sasaki, H., Nagasaki, K., Torigoe, D., Ichii, O., Sasaki, N., & Agui, T. (2016). Does
the Routine Handling Affect the Phenotype of Disease Model Mice?. Japanese
Journal of Veterinary Research, 64(4), 265-271.
https://doi.org/10.14943/jjvr.64.4.265

Ormandy, E. H., & Schuppli, C. A. (2014). Public Attitudes Toward Animal Research: A
Review. Animals, 4(3), 391-408. https://doi.org/10.3390/ani4030391

Pacheco, D. C., Moniz, A. |. A., & Caldeira, S. N. (2015). Silence in organizations and
psychological safety: a literature review. European Scientific Journal, (Special
Edition), 293-308.

Panksepp, J., & Burgdorf, J. (2000). 50-kHz chirping (laughter?) in response to Conditioned
and Unconditioned Tickle-induced Reward in Rats: Effects of Social Housing and
Genetic Variables. Behavioural Brain Research, 115(1), 25-38.
https://doi.org/10.1016/S0166-4328(00)00238-2

Pappas, |. O., Vassilakopoulou, P., Kruse, L. C., & Purao, S. (2023). Practising Effective
Stakeholder Engagement for Impactful Research. IEEE Transactions on Technology
and Society. https://doi.org/ 10.1109/TTS.2023.3296991

Paulhus, D. L., & Vazire, S. (2007). The Self-Report Method. Handbook of Research
Methods in Personality Psychology, 1(2007), 224-239.

Pearson, N., Naylor, P. J., Ashe, M. C., Fernandez, M., Yoong, S. L., & Wolfenden, L. (2020).
Guidance for conducting Feasibility and Pilot studies for Implementation Trials. Pilot
and Feasibility Studies, 6, 1-12. https://doi.org/10.1186/s40814-020-00634-w

Pelly, M., Fatehi, F., Liew, D., & Verdejo-Garcia, A. (2023). Novel Behaviour Change

Frameworks for Digital Health Interventions: A Critical Review. Journal of Health
Psychology, 28(10), 970-983. https://doi.org/10.1177/13591053231164499

205


https://doi.org/10.1258/002367702320162379
https://doi.org/10.1016/j.applanim.2006.05.022
https://doi.org/10.30802/AALAS-JAALAS-22-000078
https://doi.org/10.14943/jjvr.64.4.265
https://doi.org/10.3390/ani4030391
https://doi.org/10.1016/S0166-4328(00)00238-2
https://doi.org/10.1109/TTS.2023.3296991
https://doi.org/10.1177/13591053231164499

Petetta, F., & Ciccocioppo, R. (2021). Public Perception of Laboratory Animal Testing:
Historical,  Philosophical, and Ethical View. Addiction  Biology, 26(6),
e€12991. https://doi.org/10.1111/adb.12991

Phillips, C. J., Marshall, A. P., Chaves, N. J., Jankelowitz, S. K., Lin, I. B, Loy, C. T., ... &
Michie, S. (2015). Experiences of using the Theoretical Domains Framework across
Diverse Clinical Environments: A Qualitative Study. Journal of Multidisciplinary
Healthcare, 8, 139-146.

Pickering, J., Moore, S., & Wray, D. (2022). Changing Human Behaviour to Improve Animal
Welfare Outcomes. Animal Production Science. https://doi.org/10.1071/AN21558

Podsakoff, P. M., Podsakoff, N. P., Williams, L. J., Huang, C., & Yang, J. (2024). Common
method bias: It's bad, it's complex, it's widespread, and it's not easy to fix. Annual
Review of Organizational Psychology and Organizational Behavior, 11(1), 17-61.
https://doi.org/10.1146/annurev-orgpsych-110721-040030

Poole, T. (1997). Happy Animals Make Good Science. Laboratory Animals, 31(2), 116-124.
https://doi.org/10.1258/002367797780600198

Prescott, M. J., & Lidster, K. (2017). Improving Quality of Science through Better Animal
Welfare: The NC3Rs Strategy. Laboratory Animal, 46(4), 152-156.
https://doi.org/10.1038/laban.1217

Pinillos, R. G. (Ed.). (2018). One Welfare: A Framework to Improve Animal Welfare and
Human Well-being. Cabi.

Rai, J., & Kaushik, K. (2018). Reduction of Animal Sacrifice in Biomedical Science &
Research through Alternative Design of Animal Experiments. Saudi Pharmaceutical
Journal, 26(6), 896-902. https://doi.org/10.1016/].jsps.2018.03.006

Rafferty, A. M., Philippou, J., Fitzpatrick, J. M., & Ball, J. (2015). Culture of Care Barometer:
Report to NHS England on the Development and Validation of an instrument to
measure ‘Culture of Care’ in NHS trusts. London: National Nursing Research Unit.

Randall, M. S., Moody, C. M., & Turner, P. V. (2021). Mental Wellbeing in Laboratory
Animal Professionals: A Cross-sectional Study of Compassion Fatigue, Contributing
Factors, and Coping Mechanisms. Journal of the American Association for
Laboratory Animal Science, 60(1), 54-63. https://doi.org/10.30802/AALAS-JAALAS-
20-000039

Ratuski, A. S., & Weary, D. M. (2022). Environmental Enrichment for Rats and Mice housed

in Laboratories: A Metareview. Animals, 12(4), 414.
https://doi.org/10.3390/ani12040414

206


https://doi.org/10.1111/adb.12991
https://doi.org/10.1071/AN21558
https://doi.org/10.1146/annurev-orgpsych-110721-040030
https://doi.org/10.1258/002367797780600198
https://doi.org/10.1016/j.jsps.2018.03.006
https://doi.org/10.30802/AALAS-JAALAS-20-000039
https://doi.org/10.30802/AALAS-JAALAS-20-000039
https://doi.org/10.3390/ani12040414

Reed, K., & Upjohn, M. M. (2018). Better Lives for Dogs: Incorporating Human Behaviour
Change into a Theory of Change to Improve Canine Welfare Worldwide. Frontiers in
Veterinary Science, 5, 93. https://doi.org/10.3389/fvets.2018.00093

Richards, K. A. R., & Hemphill, M. A. (2018). A Practical Guide to Collaborative Qualitative
Data Analysis. Journal of Teaching in Physical Education,37(2), 225-231.
https://doi.org/10.1123/jtpe.2017-0084

Rinwa, P., Eriksson, M., Cotgreave, |., & Backberg, M. (2024). 3R-Refinement Principles:
Elevating Rodent Well-being and Research Quality. Laboratory Animal
Research, 40(1), 11. https://doi.org/10.1186/s42826-024-00198-3

Roberts, L. D., & Allen, P. J. (2015). Exploring Ethical Issues associated with using Online
Surveys in Educational Research. Educational Research and Evaluation, 21(2), 95-
108. https://doi.org/10.1080/13803611.2015.1024421

Roberts, K., Dowell, A., & Nie, J. B. (2019). Attempting Rigour and Replicability in Thematic
Analysis of Qualitative Research Data; A Case Study of Codebook
Development. BMC Medical Research Methodology, 19, 1-8.
https://doi.org/10.1186/s12874-019-0707-y

Robinson, S., Sparrow, S., Williams, B., Decelle, T., Bertelsen, T., Reid, K., & Chlebus, M.
(2020). The European Federation of the Pharmaceutical Industry and Associations’
Research and Animal Welfare Group: Assessing and benchmarking ‘Culture of Care’
in the context of using animals for scientific purpose. Laboratory Animals, 54(5),
421-432. https://doi.org/10.1177/0023677219887998

Robinson, S., White, W., Wilkes, J., & Wilkinson, C. (2022). Improving Culture of Care
through Maximising Learning from Observations and Events: Addressing what is at
Fault. Laboratory Animals, 56(2), 135-146.
https://doi.org/10.1177/00236772211037177

Roe, E., & Greenhough, B. (2023). A good life? A good death? Reconciling Care and Harm
in  Animal Research. Social &  Cultural  Geography, 24(1),  49-66.
https://doi.org/10.1080/14649365.2021.1901977

Rogers, E. M., Singhal, A., & Quinlan, M. M. (2014). Diffusion of Innovations. In An
integrated Approach to Communication Theory and Research (pp. 432-448).
Routledge.

Rubin, H. J., & Rubin, I. S. (2011). Qualitative Interviewing: The Art of Hearing Data. Sage.

Ryan, P. (2009). Integrated Theory of Health Behavior Change: Background and

Intervention Development. Clinical Nurse Specialist, 23(3), 161-170.
https://doi.org/ 10.1097/NUR.0b013e3181a42373

207


https://doi.org/10.3389/fvets.2018.00093
https://doi.org/10.1123/jtpe.2017-0084
https://doi.org/10.1080/13803611.2015.1024421
https://doi.org/10.1177/0023677219887998
https://doi.org/10.1177/00236772211037177
https://doi.org/10.1080/14649365.2021.1901977

Russell, W. M. S., & Burch, R. L. (1959). The Principles of Humane Experimental Technique.
Methuen.

Schein, E. H. (2010). Organizational Culture and Leadership (Vol. 2). John Wiley & Sons.

Schultz, P. W., Nolan, J. M., Cialdini, R. B., Goldstein, N. J., & Griskevicius, V. (2007). The
Constructive, Destructive, and Reconstructive Power of Social Norms. Psychological
Science, 18(5), 429-434. https://doi.org/10.1111/j.1467-9280.2007.01917.x

Seals, R., Gustowski, S. M., Kominski, C., & Li, F. (2016). Does Replacing Live Demonstration
with Instructional Videos improve Student Satisfaction and Osteopathic
Manipulative Treatment Examination Performance?. Journal of Osteopathic
Medicine, 116(11), 726-734. https://doi.org/10.7556/jaca.2016.143

Sekhon, M., Cartwright, M., & Francis, J. J. (2017). Acceptability of Healthcare
Interventions: An Overview of Reviews and Development of a Theoretical
Framework. BMC Health Services Research, 17, 1-13.
https://doi.org/10.1186/s12913-017-2031-8

Sharp, L. A. (2019). Animal Ethos: The Morality of Human-Animal Encounters in
Experimental Lab Science. University of California Press.

Shukla, M., Carcone, A., Mooney, M., Kannikeswaran, N., & Ellis, D. A. (2024). Evaluating
Barriers and Facilitators to Healthcare Providers’ use of an Emergency Department
Electronic Referral Portal for High-risk Children with Asthma using the Theoretical
Domains Framework. Journal of Asthma, 61(3), 184-193.
https://doi.org/10.1080/02770903.2023.2257318

Smith, J. D., Li, D. H., & Rafferty, M. R. (2020). The Implementation Research Logic Model:
A Method for Planning, Executing, Reporting, and Synthesizing Implementation
projects. Implementation Science, 15, 1-12. https://doi.org/10.1186/s13012-020-
01041-8

Smith, K. S., & Graybiel, A. M. (2016). Habit Formation. Dialogues in Clinical
Neuroscience, 18(1), 33-43. https://doi.org/10.31887/DCNS.2016.18.1/ksmith

Smith, A. J., & Lilley, E. (2019). The Role of the Three Rs in Improving the Planning and
Reproducibility of Animal Experiments. Animals, 9(11), 975.
https://doi.org/10.3390/ani9110975

Smith, J. A., & Osborn, M. (2003). Interpretive Phenomenological Analysis. In J. A. Smith
(Ed.), Qualitative Psychology: A Practical Guide to Research Methods (pp. 51-80).
London: Sage

Squires, J. E., Cho-Young, D., Aloisio, L. D., Bell, R., Bornstein, S., Brien, S. E., ... & Grimshaw,

J. M. (2022). Inappropriate Use of Clinical Practices in Canada: A Systematic Review.
CMAJ, 194(8), E279-E296. https://doi.org/10.1503/cmaj.211416

208


https://doi.org/10.1111/j.1467-9280.2007.01917.x
https://doi.org/10.7556/jaoa.2016.143
https://doi.org/10.1080/02770903.2023.2257318
https://doi.org/10.31887/DCNS.2016.18.1/ksmith
https://doi.org/10.3390/ani9110975
https://doi.org/10.1503/cmaj.211416

Srinivasa, K., Chen, Y., & Henning, M. A. (2020). The Role of Online Videos in Teaching
Procedural Skills to Post-graduate Medical Learners: A Systematic Narrative
Review. Medical Teacher, 42(6), 689-697
https://doi.org/10.1080/0142159X.2020.1733507

Srivastava, S., John, O. P., Gosling, S. D., & Potter, J. (2003). Development of Personality in
Early and Middle Adulthood: Set like Plaster or Persistent change?. Journal of
Personality and Social Psychology, 84(5), 1041. https://doi.org/10.1037/0022-
3514.84.5.1041

Stevens, C. H., Reed, B. T., & Hawkins, P. (2021). Enrichment for Laboratory Zebrafish—A
Review of the Evidence and the Challenges. Animals, 11(3), 698.
https://doi.org/10.3390/ani11030698

Strack, F., & Deutsch, R. (2004). Reflective and Impulsive Determinants of Social Behavior.
Personality and Social Psychology Review, 8(3), 220-247.
https://doi.org/10.1207/s15327957pspr0803_

Strauss, A., & Corbin, J. (2015). Basics of Qualitative Research: Techniques and Procedures
for Developing Grounded Theory (4th ed.). New York, NY: Sage

Stringer, A. P., Bell, C. E., Christley, R. M., Gebreab, F., Tefera, G., Reed, K., ... & Pinchbeck,
G. L. (2011). A Cluster-Randomised Controlled Trial to compare the Effectiveness of
Different Knowledge-Transfer Interventions for Rural Working Equid Users in
Ethiopia. Preventive Veterinary Medicine, 100(2), 90-99.
https://doi.org/10.1016/j.prevetmed.2011.02.001

Sparrow, PR 1998, Reappraising Psychological Contracting. International Studies of
Management and Organization, 28(1), 30-63
https://doi.org/10.1080/00208825.1998.11656726

Swain-Bradway, J., Pinkney, C., & Flannery, K. B. (2015). Implementing Schoolwide Positive
Behavior Interventions and Supports in High Schools: Contextual Factors and Stages
of Implementation. Teaching Exceptional Children, 47(5), 245-255.
https://doi.org/10.1177/0040059915580030

Sztainberg, Y., & Chen, A. (2010). An Environmental Enrichment Model for Mice. Nature
Protocols, 5(9), 1535-1539. https://doi.org/10.1038/nprot.2010.114

The 3Rs Collaborative. Picking up Mice: Learn Why and How to use Refined Methods to
pick up Mice (https://www.na3rsc.org/refined-mouse-
handling/#:~:text=Cupping%20involves%20picking%20mice%20up,bit%20more%2
Otraining%200f%20mice.) (Accessed 1t December 2023)

Takeuchi, H., Omoto, K., Okura, K., Tajima, T., Suzuki, Y., Hosoki, M., ... & Matsuka, Y.
(2015). Effects of Team-based Learning on Fixed Prosthodontic Education in a

209


https://doi.org/10.1080/0142159X.2020.1733507
https://psycnet.apa.org/doi/10.1037/0022-3514.84.5.1041
https://psycnet.apa.org/doi/10.1037/0022-3514.84.5.1041
https://doi.org/10.3390/ani11030698
https://doi.org/10.1207/s15327957pspr0803_1
https://doi.org/10.1016/j.prevetmed.2011.02.001
https://doi.org/10.1080/00208825.1998.11656726
https://doi.org/10.1177/0040059915580030
https://www.na3rsc.org/refined-mouse-handling/#:~:text=Cupping%20involves%20picking%20mice%20up,bit%20more%20training%20of%20mice
https://www.na3rsc.org/refined-mouse-handling/#:~:text=Cupping%20involves%20picking%20mice%20up,bit%20more%20training%20of%20mice
https://www.na3rsc.org/refined-mouse-handling/#:~:text=Cupping%20involves%20picking%20mice%20up,bit%20more%20training%20of%20mice

Japanese School of Dentistry. Journal of Dental Education, 79(4), 417-423.
https://doi.org/10.1002/j.0022-0337.2015.79.4.tb05899.x

Talukder, M., & Quazi, A. (2011). The Impact of Social Influence on Individuals' Adoption
of Innovation.Journal of Organizational =~ Computing and  Electronic
Commerce, 21(2), 111-135. https://doi.org/10.1080/10919392.2011.564483

Tear, M. J., Reader, T. W., Shorrock, S., & Kirwan, B. (2020). Safety Culture and Power:
Interactions between perceptions of safety culture, organisational hierarchy, and
national culture. Safety Science, 121, 550-561.
https://doi.org/10.1016/j.ssci.2018.10.014

The 3Rs Collaborative. Picking up Mice: Learn Why and How to use Refined Methods to
pick up Mice (https://www.na3rsc.org/refined-mouse-
handling/#:~:text=Cupping%20involves%20picking%20mice%20up,bit%20more%2
Otraining%200f%20mice.) (Accessed 1t December 2023)

Thurmond, V. A. (2001). The Point of Triangulation. Journal of Nursing Scholarship, 33(3),
253-258. https://doi.org/10.1111/j.1547-5069.2001.00253.x

Tilley, C. A., Carreno Gutierrez, H., Sebire, M., Obasaju, O., Reichmann, F., Katsiadaki, I, ...
& Norton, W. H. (2020). Skin Swabbing is a Refined Technique to collect DNA from
Model Fish Species. Scientific Reports, 10(1), 18212.
https://doi.org/10.1038/s41598-020-75304-1

Turner, S., & Harder, N. (2018). Psychological Safe Environment: A Concept
Analysis. Clinical Simulation in Nursing, 18, 47-55.
https://doi.org/10.1016/j.ecns.2018.02.004

Utami, N. W. A., Agustina, K. K., Atema, K. N., Bagus, G. N., Girardi, J., Harfoot, M., ... &
Hiby, E. (2019). Evaluation of Community-Based Dog Welfare and Rabies Project in
Sanur, A Sub-district of the Indonesian Island Province of Bali. Frontiers in Veterinary
Science, 6, 193. https://doi.org/10.3389/fvets.2019.00193

UKRI, (2024, July 9'™). Regulations and Policy. UKRI. https://www.ukri.org/who-we-
are/mrc/our-policies-and-standards/research/research-involving-
animals/regulation-and-policy/ . (Accessed 19" September 2024).

Van Doorn, J., Verhoef, P. C., & Bijmolt, T. H. (2007). The Importance of Non-linear
Relationships between Attitude and Behaviour in Policy Research. Journal of
Consumer Policy, 30(2), 75-90. https://doi.org/10.1007/s10603-007-9028-3

Van Hooser, J. P., Pekow, C., Nguyen, H. M., D'Urso, D. M., Kerner, S. E., & Thompson-
Iritani, S. (2021). Caring for the Animal Caregiver—Occupational Health, Human-
Animal Bond and Compassion Fatigue. Frontiers in Veterinary Science, 8, 731003.
https://doi.org/10.3389/fvets.2021.731003

210


https://doi.org/10.1002/j.0022-0337.2015.79.4.tb05899.x
https://doi.org/10.1080/10919392.2011.564483
https://doi.org/10.1016/j.ssci.2018.10.014
https://www.na3rsc.org/refined-mouse-handling/#:~:text=Cupping%20involves%20picking%20mice%20up,bit%20more%20training%20of%20mice
https://www.na3rsc.org/refined-mouse-handling/#:~:text=Cupping%20involves%20picking%20mice%20up,bit%20more%20training%20of%20mice
https://www.na3rsc.org/refined-mouse-handling/#:~:text=Cupping%20involves%20picking%20mice%20up,bit%20more%20training%20of%20mice
https://doi.org/10.1111/j.1547-5069.2001.00253.x
https://doi.org/10.1016/j.ecns.2018.02.004
https://doi.org/10.3389/fvets.2019.00193
https://doi.org/10.1007/s10603-007-9028-3
https://doi.org/10.3389/fvets.2021.731003

Vargas, C., Whelan, J., Brimblecombe, J., & Allender, S. (2022). Co-creation, Co-design, Co-
production for Public Health: A Perspective on Definition and Distinctions. Public
Health Research & Practice, 32(2). https:/doi.org. 10.17061/phrp3222211

Verplanken, B., & Orbell, S. (2022). Attitudes, Habits, and Behavior Change. Annual Review
of Psychology, 73, 327-352. https://doi.org/10.1146/annurev-psych-020821-
011744

Victor, J., & Hoole, C. (2017). The Influence of Organisational Rewards on Workplace Trust
and Work Engagement. A Journal of Human Resource Management, 15(1), 1-14.

Waters, J. (2020) Time for change? Practicalities of Implementing Non-aversive Methods
for Handling Mice. Animal Technology and Welfare. 19(3), 224-233

Watters, J. V., & Krebs, B. L. (2019). Assessing and Enhancing the Welfare of Animals with
Equivocal and Reliable Cues. Animals, 9(9), 680.
https://doi.org/10.3390/ani9090680

Weary, D. M., & Appleby, M. C. (2014). What is Suffering in animals? Dilemmas in Animal
Welfare, Wallingford UK: Cabi. 188.

Weiss, C. H. (1995). Nothing as Practical as Good Theory: Exploring Theory-Based
Evaluation 4 Comprehensive Community Initiatives for Children and Families. New
Approaches to Evaluating Community Initiatives: Concepts, Methods, and
Contexts, 1, 65-92.

Wellcome (2021). The Contribution made by the Technical Workforce to Research
Culture. https://cms.wellcome.org/sites/default/files/2021-06/contribution-of-
technical-workforce-research-culture.pdf (Accessed 4™ December 2023)

Whittaker, A. L., Howarth, G. S., & Hickman, D. L. (2012). Effects of Space Allocation and
Housing Density on Measures of Wellbeing in Laboratory Mice: A
Review. Laboratory Animals, 46(1), 3-13. https://doi.org/10.1258/1a.2011.011049

Wight, D., Wimbush, E., Jepson, R., & Doi, L. (2016). Six Steps in Quality Intervention
Development (6SQuID). Journal of Epidemiol Community Health, 70(5), 520-525.
https://doi.org/10.1136/jech-2015-205952

Williams, S. N., Dienes, K., Jaheed, J., Wardman, J. K., & Petts, J. (2023). Effectiveness of
Communications in Enhancing Adherence to Public Health Behavioural
Interventions: A COVID-19 Evidence Review. Philosophical Transactions of the Royal
Society A, 381(2257), 20230129. https://doi.org/10.1098/rsta.2023.0129

Wood, W., Quinn, J. M., & Kashy, D. A. (2002). Habits in Everyday Life: Thought, Emotion,

and Action. Journal of Personality and Social Psychology, 83(6), 1281.
https://doi.org/10.1037/0022-3514.83.6.1281

211


https://doi.org/10.1146/annurev-psych-020821-011744
https://doi.org/10.1146/annurev-psych-020821-011744
https://doi.org/10.3390/ani9090680
https://cms.wellcome.org/sites/default/files/2021-06/contribution-of-technical-workforce-research-culture.pdf
https://cms.wellcome.org/sites/default/files/2021-06/contribution-of-technical-workforce-research-culture.pdf
https://doi.org/10.1258/la.2011.011049
https://doi.org/10.1098/rsta.2023.0129
https://psycnet.apa.org/doi/10.1037/0022-3514.83.6.1281

Wairbel, H. (2001). Ideal Homes? Housing Effects on Rodent Brain and Behaviour. Trends
in Neurosciences, 24(4), 207-211. https://doi.org/10.1016/50166.2236(00)01718-5

Yoshimasu, K., & Kiyohara, C. (2003). Genetic influences on Smoking Behavior and
Nicotine Dependence: A Review. Journal of Epidemiology, 13(4), 183-192.
https://doi.org/10.2188/jea.13.183

Young, L., Goldsteen, D., Nunamaker, E. A., Prescott, M. J., Reynolds, P., Thompson-Iritani,
S., ... & LaFollette, M. R. (2023). Using Refined Methods to pick up mice: A Survey
Benchmarking Prevalence & Beliefs about Tunnel and Cup handling. Plos One, 18(9),
€0288010. https://doi.org/10.1371/journal.pone.0288010

Youssef, S. C., Aydin, A., Canning, A., Khan, N., Ahmed, K., & Dasgupta, P. (2023). Learning

Surgical Skills through Video-Based Education: A Systematic Review. Surgical
Innovation, 30(2), 220-238. https://doi.org/10.1177/1553350622112014

212


https://doi.org/10.2188/jea.13.183
https://doi.org/10.1371/journal.pone.0288010
https://doi.org/10.1177/15533506221120146

Appendix A: Survey Information Sheet (Chapter 3)

Title of Study: Examining how workplace culture impacts the development and
maintenance of new habits to refine laboratory animal welfare

Invitation and Brief Summary

You are being invited to take part in a research study. Before you decide whether or not
you wish to take part it is important that you understand why the research is being done
and what it will involve. Please read this information carefully and discuss it with others
if you wish. Take time to decide whether you wish to take part. If you do decide to take
part, you will be asked to sign a consent form. However, you are free to withdraw at any
time, without giving any reason and without any penalty or loss of benefits.

What is the purpose of the research?

This survey aims to find out about how workplace culture affects the formation of new
behaviours, specifically tunnel handling mice. There is very limited existing research in this
area, and this study builds upon previous studies by the research team exploring barriers
and facilitators to tunnel handling.

What does taking part involve?

It involves completing an online survey on the Qualtrics platform. Before you start the
survey, you will be given information about the study, and an online consent form to
complete. You will be able to complete it on either a computer or a mobile device. It
should take approximately 15 minutes; however, you are free to withdraw at any point in
the survey.

What information will be collected and who will have access to the information
collected?

The survey will ask you about your perceptions of the workplace culture, and your current
methods of handling. It will also ask you about your experiences of tunnel handling.

You will not be asked for information on any sensitive issues. All data collected will be
kept strictly confidential and you will not be identifiable. No personal information will be
collected. Only the research team will have access to the data, on password-protected
devices. There are no plans for the re-use of data after the completion of the project.

Why have | been invited to take part?

You have been invited as you are a researcher/technician who currently works with mice
as part of your role.
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What are the possible benefits of taking part?

There will be no direct benefit to the participant for taking part. However, your
participation will provide the researcher an understanding of the role of workplace culture
in habits for mouse handling. This will help to shape and accurately plan future research
studies for the project, which aims to improve animal welfare.

What are the possible disadvantages and risks of taking part?

We do not anticipate any disadvantages arising as a result of participation in this study.
You will not be asked to change the way you work, and you are free to withdraw from the
study at any point.

Has this study received ethical approval?
This study has received ethical approval from Newcastle University Ethics Committee on

02/02/2022. REF:18371/2021

Who should | contact for further information relating to the research?
Farhana Chowdhury, email: f.chowdhury3@newcastle.ac.uk
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Appendix B: Survey Exploring Barriers and Facilitators to Low Stress Handling (Chapter 3)

Section Question Response Options TDF Domain
Consent Q |Please tick if you consent to taking part Tick box
Demograph| 1 |What is your job role? Animal care technician
ics Senior animal care technician

Named person

Animal husbandry

Technical assistant

Researcher PhD student
Researcher postdoc

Researcher principal investigator
Manager

Other (please specify)

2 |Does your role involve handling mice? Yes
No
How long has your work involved handling mice? Scale- in years
4 |What is your age? Number scale
5 |What is your gender? Man
Woman
Non-binary

Prefer not to say
Prefer to self-describe

Workplace | 6 |Are there workplace guidelines for you to follow, when selecting a No
guidelines handling method? Yes (please describe)
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What is the recommended method for handling mice in your place of
work?

Thinking about times when you handle mice following unit guidelines,
to what extent do you agree which the following statements?

- I have no problems remembering how to handle mice following unit
guidlelines.

- It is up to me which handling method | choose to use.

- | can sometimes forget to use the recommended handling method.
- | sometimes use a handling method | know | shouldn't.

- Using tunnel handling or other low-stress methods is part of my
professional identity (i.e., the values and beliefs | share with other
people in the same role as me)

- Using tunnel handling or other low-stress methods is part of my job
- I am confident that the animal unit sets guidelines that are in the
best interest of both animals and the staff.

- | choose to handle mice using the method recommended by my
workplace

- How | handle mice now is the result of strong, formed habits.

- | consciously remind myself to handle mice following workplace
guidelines.
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Tunnel handling

Tail capture

Cupping

Other low-stress method (please describe)
other (please describe)

Not specified

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Memory, attention,
decision making (Q8-1,
8-2)

Memory, attention,
decision making (Q8-3,
8-4)

Social role
professional identity
(Q8-5, 8-6, 8-7)
Intentions (Q8-8)
Behaviour regulation
(Q8-9)




Memory, attention,
decision making (Q8-
10)

9 |If you sometimes use a handling method you know you shouldn't, Free response
please explain under which circumstances this can happen.
10 |Tunnel handling or other low-stress methods are something... Strongly disagree Behaviour regulation
- | do automatically Somewhat disagree (Q10-1, 10-2, 10-3, 10-
- | do without having to consciously remember Neither agree nor disagree 4)
- | do without thinking Somewhat agree
- | start doing before | realise I'm doing it Strongly agree
Present |11|What animal-related activity do you engage with in your role? Research activity- experiments and procedures
role Animal care and husbandry
Other (please specify)
12 |Which of the following options best describes how often you handle | have not handled mice in the last year
mice? Daily
Weekly
Monthly
Yearly
13 |When you are handling mice, how often do you use the following Never
methods? Rarely

- Tail capture
- Tunnel handling
- Other low-stress method (e.g. cupping)
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Some of the time
Most of the time
All of the time




14

15

16

17

18

19

How long have you used tunnel handling or other low-stress methods Scale- in years
to handle mice?

In which situations do you use tail capture (please describe all Free response
instances)

Why do you use tail capture in these situations? Free response
In which situations do you use tunnel handling or other low-stress Free response

methods? (Please describe all instances)

Why do you use tunnel handling or low-stress methods in these Free response

situations?

Thinking about the method you use to handle mice, to what extent do Strongly disagree

you agree with the following? Somewhat disagree

- How | handle mice can have a genuine, positive impact on their Neither agree nor disagree
welfare Somewhat agree

- | believe that using tunnel or other low-stress handling methods will Strongly agree
help me enjoy working with mice more.

- How | handle mice can positively impact the quality of scientific data

- My goal with my work is better welfare for the mice

- I plan to work in ways which ensures better welfare for mice.

- Better welfare for mice is my main priority

- Using tail capture will not have a negative impact on mouse welfare.
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Beliefs about
consequences (Q19-1,
19-2, 19-3)

Goals (Q19-4, 19-5,
19-6)

Beliefs about
consequences (Q19-7)




20

21

22

How confident are you in your ability to use the following handling

methods?
- Tail capture
- Tunnel handling

- Other low-stress methods (e.g. cupping)

To what extent do you agree which the following statements?

- People give me positive feedback for when | follow the guidelines
for how mice should be handled in the unit.
- There are negative consequences if | use a handling method that is

not in my unit's guidelines

- | feel it is worthwhile to follow the guidelines for how mice should be

handled in the unit.

- If the mice have better welfare, that makes me happier

- The method | use to handle mice is the easiest one for me

- The method | use to handle mice makes me happier

- My job is more pleasant when | handle mice using methods of my

choice.

To what extent do you agree with the following statements?
- My handling methods can have a positive impact on the culture in

the animal unit

- | am optimistic that | can adapt to new handling methods, if needed
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Not at all
Slightly
Moderately
Very
Extremely

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Beliefs about
capability (Q20-1, 20-
2, 20-3)

Reinforcement (Q21-
1,21-2,21-321-4)

Beliefs about
capability (Q21-5)

Reinforcement (Q21-
6,21-7)

Optimism (Q22-1, 22-
2)




- Stress from my role can affect my handling behaviour Strongly agree
- It would make me unhappy if the mice don't have good welfare.
Emotion (Q22-3, 22-4)
Process of |23 |Since you started handling mice, have you changed your handling Yes
change method for routine circumstances? No
24 |Please select the statement that best describes the change you have  From tail capture to tunnel or other low-stress handling methods
made. From tunnel or other low-stress handling methods to tail capture
From one low-stress method to another low-stress method
25 |To what extent did the following factors influence your handling Not at all Knowledge (Q24-1,
behaviour over your career? A little 25-2)
- Understanding scientific benefits of different methods Somewhat
- Knowledge of welfare benefits. Moderately
- Learning new methods as a result of changes in role and/or Alot

responsibilities.

- To improve mouse welfare.

- To enhance research quality.

- Belief that it's the "right thing to do".
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Social role
professional identity
(Q25-3)

Beliefs about
consequences (Q25-4,
25-5, 25-6)




26

27

28

29

30

31

Thinking about the influence of other people, how much did the

following factors influence your handling behaviour over your career?

- Feeling encouraged to do it like this by colleagues/peers
- Wanting to fit in with colleagues/peers

- Being expected to handle mice in a certain way by my
colleagues/peers

- Feeling like "that's just the way it's done here"

- Pressure from colleagues/peers to use similar methods

Were you able to be open with managers about any difficulties you

had during the transition to tunnel or other low-stress methods?

Were you able to be open with peers/colleagues about any difficulties
you had during the transition to tunnel or other low-stress methods

To what extent did you support the change to tunnel handling or

other low-stress methods?

Thinking about new guidelines, how motivated do you feel to engage

in changes to your handling behaviour?

What was the main reason for changing to tunnel handling or other

low-stress methods?
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Not at all

A little
Somewhat
Moderately
Alot

Yes
No
N/A

Yes
No
N/A

| completely opposed it

| somewhat opposed it

| neither opposed nor supported it
| somewhat supported it

| completely supported it

Not at all motivated
Rarely motivated
Somewhat motivated
Very motivated
Always motivated

Free response

Social influences (Q26-
1, 26-2, 26-3, 26-4, 26-
5)

Intentions (Q30)




32

33

Did you have access to the following when changing to tunnel
handling or other low-stress methods?

- Practical training in low-stress handling.

- Online training in low-stress handling

- Opportunities to practice low-stress handling

Thinking about the process to changing to tunnel or other low-stress
methods of handling, to what extent did the following apply to you?
- I strongly believed | had the skills to make the change

- | doubted my ability to change my handling method

- | believed | was in control of this new method of handling

- Using tunnel handling or other low-stress methods made me feel
happier

Not at all

A little
Somewhat
Moderately
Alot

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Skills (Q32-1, 32-2 32-
3)

Beliefs about
capability (Q33-1, 33-
2, 33-3)

Emotion (Q33-4)

Culture of
Care
Barometer

34

Please indicate the extent you agree with each of the following
statements by ticking one box on each row. This tool is intended to
encourage self reflection, so take your time to consider each
statement. "Unit" refers to the animal facility in your place of work.
- I have the resources | need to do a good job

- | feel respected by my co-workers

- | have sufficient time to do my job well

- lam proud to work in this unit

- My line manager treats me with respect

- The unit values the service we provide
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Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Environmental context
and resources




35

36

37

| would recommend this unit as a good place to work

| feel well supported by my line manager

I am able to influence the way things are done in my team
| feel part of a well-managed team

| know who my line manager is

Unacceptable behaviour is consistently tackled

There is strong leadership at the highest level in this unit
When things get difficult, | can rely on my colleagues
Managers know how things really are

| feel able to ask for help when | need it

| know exactly what is expected of me in this job

| feel supported to develop my potential

A positive culture is visible where | work

The people | work with are friendly

My line manager gives me constructive feedback
Staff successes are celebrated by the unit

The unit listens to staff views

| get the training and development | need

I am able to influence how things are done in this unit
The unit has a positive culture

I am kept well informed about what is going on in our team
| have positive role models where | work

| feel well informed about what is happening in the unit
My concerns are taken seriously by my line manager
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Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Environmental context
and resources

Environmental context
and resources

Environmental context
and resources (Q37-1)

social influences (Q37-
2)




38

There is a culture of openness in the unit
Unacceptable behaviour with regards to animal welfare is always

tackled

I have sufficient time to follow the recommended practices in the unit

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Environmental context
and resources (Q37-3,
37-4)

Environmental context
and resources

There is a culture of honesty in the unit Strongly agree
Psychologic| 39 |Please indicate the extent you agree with each of the following Strongly disagree Environmental context
al safety statements: Somewhat disagree and resources
- If a person makes a mistake, it is often held against them Neither agree nor disagree
-l am able to bring up problems and tough issues Somewhat agree
- People sometimes reject others for being different Strongly agree
- It is safe to try new things
- It is difficult to ask other people for help
- No one would deliberately act in a way that would undermine my
efforts
- My unique skills and talents are valued and utilised
Optimism |40 |To what extent do you agree with the following statements? Strongly disagree Optimism
- | am optimistic about tunnel or other low-stress handling methods. Somewhat disagree
- | am optimistic that tunnel or other low-stress handling methods will Neither agree nor disagree
be widely adopted in the future Somewhat agree
- | am pessimistic about the current rate of uptake of tunnel or other  Strongly agree
low-stress handling methods
Feedback |41|Do you have any comments on this survey, or any suggestions for Free response

improvements?
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Appendix C: Scoring for Self-report Handling Method Data
(Chapter 3)

Consistent Scores

Tail Capture

Tunnel Handling

Other methods

Scoring

never
never

never

most of the time
most of the time

some of the time

rarely
some of the time

most of the time

always
always

always

rarely
some of the time
rarely
some of the time
rarely
some of the time
rarely
rarely
rarely

some of the time

most of the time
most of the time
most of the time
most of the time
most of the time
most of the time
never

rarely

some of the time

some of the time

never
never
rarely
rarely
some of the time
some of the time
most of the time
most of the time
most of the time

most of the time

most of the time
most of the time
most of the time
most of the time
most of the time
most of the time
most of the time
Some of the time
most of the time

most of the time

some of the time
most of the time
most of the time
most of the time

most of the time

some of the time
some of the time
never

some of the time

some of the time

never
never
rarely
rarely

some of the time

some of the time
some of the time
some of the time
some of the time

some of the time

always never never never
Inconsistent Scores
Tail Capture Tunnel Handling Other methods Scoring
Never Always Rarely Always
Never Always Always Always
Rarely Always never Most of the time
Rarely Always Rarely Most of the time
Rarely most of the time Most of the time Most of the time
Never most of the time Most of the time Most of the time
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Appendix D: Topic Guide for Interview Study (Chapter 4)

Background

This is an extension of the survey that was conducted last year which explored the barriers
and facilitators to low stress handling. We understand the situations in which people use
certain handling methods and why. However, some participant views and handling
situations need further clarification from the perspective of a technician. For example, our
survey results found differences between technical colleagues and researchers, and we
need to understand how this can affect handling behaviour.

Aim of the interview

The interview can give the participants the opportunity to provide more detail than they
would have been able to if presented the questions in a survey format. Moreover, it also
provides the researcher the chance to ask follow-up questions if clarification or more
information is needed.

Explain that the interviews will be recorded and transcribed using Zoom captioning, but
only the research team will have access to the recordings and transcriptions. Assure
confidentiality.

Participant details
- What is your job role?
- How long have you been handling mice?
- What method do you use? How long have you been using them?
- Why do you use these methods?
- The survey highlighted some situations where people do use tail capture. Do you
find yourself in situations where you use tail capture?
- What method do you think is safest for you?

Perceptions of tunnel handling

- Do you find tunnel handling easy to do?

- Do you believe that tunnel handling can cause stress? If yes, why?

- What does a stressed mouse look like to you? (stressed human?)

- How does the time taken to tunnel handle compare to tail capture for you?

- How comfortable would you feel using cupping or tunnel handling in the event of
an escaped mouse?
(if they say they would use tail capture because of no equipment) Why would
this be the preferred method over cupping, which does not require any
equipment?
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If they tunnel handle under every circumstance:

Have you always tunnel handled in your whole career?
What was your handling journey like- how did your confidence grow?
Did you switch methods at all? How did you learn, and what was that process
like?
What about an escaped mouse? How did you build your confidence using low-
stress methods in this situation?
How does your handling style compare to your colleagues? Do you influence
them/do they influence you at all?
Do you ever get additional training, or assessments to check how you’re doing?
If no, is there any training or other needs that you have that don’t get
met?
Is there anything that would help you in your work that you don’t
currently have access to?
If yes, what does this look like, and how does this help you?

Perceptions of tail capture

To what extent do you believe that tail capture, when done by someone who is
very proficient at it, doesn’t harm the mice?

How do you think the stress caused by tail capture compare to the stress of
repeated attempts to tunnel handle?

Workplace guidelines

What is your understanding of the workplace guidelines in place for handling
mice? Can you describe them?

o Are they written guidelines?
When did you last read them?
How did you become aware of the workplace guidelines?
How would you find out if the workplace guidelines changed?
What would happen if you strayed from the guidelines and used a different
method than is encouraged?
What method would you use if there were no guidelines in place, and why?
Do you feel your experience and expertise can be used to influence any changes
to guidelines or policies?

o Is there any examples of a situation where this happens?
What are the procedures in place to learn from mistakes and avoid them in the
future?

If they don’t know workplace guidelines

How does this influence your handling?
Were you aware that there are guidelines in place?
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- Have you been motivated to find out what they are?

Training/psychological safety

- How much support do you get once you’ve finished training?

Do people ask how things are going?
- If you struggle to use tunnel handling, do you ask for help?

Do you feel able/want to ask for help?

If yes or no, please can you expand?
- Do you feel like you can call out unacceptable behaviours by peers/colleagues?
- Do you personally feel able to report any mistakes, if these were to happen?
o Would this be deemed acceptable in your workplace setting?

Conclusions
- If we did an intervention, what do you think is the most important barrier to target?
- Are there any questions you expected to be asked, or any areas you think | missed?

- Do you have anything else you’d like to add?

Thank participant for their time.
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Appendix E: Ethical Documents for Interview Study
(Chapter 4)

Information Sheet

Title of Study: Interviews with Technical Colleagues on perceptions of Barriers and
Facilitators to Low Stress Handling.

Invitation and Brief Summary

You are being invited to take part in an interview study. Before you decide whether or
not you wish to take part it is important that you understand why the research is being
done and what it will involve. Please read this information carefully and discuss it with
others if you wish. Take time to decide whether you wish to take part. If you do decide
to take part, you will be asked to sign a consent form. However, you are free to withdraw
at any time, without giving any reason and without any penalty or loss of benefits.

What is the purpose of the research?

This interview study is an extension of the survey that was conducted last year which
explored the barriers and facilitators to low stress handling. We understand the situations
in which people use certain handling methods and why. However, some participant views
and handling situations need further clarification from the perspective of technical
colleagues. This study will allow the researcher to progress with a wider project which
aims to understand how welfare decisions are made within animal facilities.

What does taking part involve?

This is an interview study. You will be interviewed on Zoom for 1 hour on one occasion;
however, you can withdraw from the study at any point. The researcher will ask questions
from an interview guide. You will not be asked for information on any sensitive issues. The
conversation will be recorded and transcribed.

What information will be collected and who will have access to the information
collected?

The recordings from the interview will be transcribed via Zoom transcription. All data
collected will be kept strictly confidential. Names will be removed from any transcriptions,
and no personal information will be collected. Only the research team will have access to
data. There are no plans for the re-use of data after the completion of the project.

Why have | been invited to take part?
You have been invited as you work in a technical role and handle mice as part of your role.
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What are the possible benefits of taking part?

You will receive a £15 Amazon voucher for your time. Your participation will provide the
researcher an understanding of the barriers to mouse handling. This will help to shape
and accurately plan future research studies for the project, which aims to improve animal
welfare.

What are the possible disadvantages and risks of taking part?
We do not anticipate any disadvantages arising as a result of participation in this study
and you are free to withdraw from the study at any point.

Has this study received ethical approval?
This study has received ethical approval from Newcastle University Ethics Committee on

14.03.23, reference 30201/2022.

Who should | contact for further information relating to the research?
Farhana Chowdhury, email: f.chowdhury3@newcastle.ac.uk
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Consent Form

Title of Study: Interviews with Technical Colleagues on Perceptions of Barriers and
Facilitators to Low Stress Handling

Thank you for your interest in taking part in this research. Please complete this form
after you have read the Information Sheet and/or listened to an explanation about the
research study. You will be given a copy of this Consent Form.

Please initial box to confirm
consent

1. | I confirm that | have read the information sheet dated 10.5.2023 for the
above study, | have had the opportunity to consider the information, ask
questions and | have had any questions answered satisfactorily.

2. | | understand that my participation is voluntary and that | am free to
withdraw at any time without giving any reason, [without my medical
care or legal rights being affected]. | understand that if | decide to
withdraw, any data that | have provided up to that point

will be omitted.

3. | I consent to my anonymized research data being stored and used by the
research team for future research.

4. | | understand that my research data may be published as a report.

5. | I agree to take part in this research project.

Participant

Name of participant Signature
Date

Researcher
Farhana Chowdhury. Farhana Chowdhury

Name of researcher Signature
Date
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Appendix F: Topic Guide for Interview Study (Chapter 5)

My name is Farhana Chowdhury, I’'m a 3™ year PhD student. You may have already been
part of my research when |'ve conducted observations, surveys, and interviews. The
purpose of this interview today is to update you on my findings so far and get your
perspective on an idea | have for an intervention to increase the use of tunnel handling.

Thank you for volunteering to take part, it’s important for me to get the opinion of those
who work with mice in a technical capacity. You are also the target demographic for the
intervention, so it is important that you are involved in the process of developing it. I'd
really like for you to be honest, as you have been invited here for your expertise and
knowledge.

The interview is recorded, but you will remain anonymous. The transcript will not use your
name. When | conducted the survey last year, it seemed that people are more aware of
low stress handling and their benefits. Most participants are motivated by mouse safety
and welfare. However, there are certain situations where people don’t feel comfortable in
using low stress handling. One of these situations is when a mouse escapes- people are
not sure how to use low stress handling and feel under pressure to act quickly and resort
to using tail capture.

Intervention proposal

We propose to create a video demonstrating how to recapture a mouse using low stress
methods during an escape. It will cover the following scenarios:

e Recapture from a hood

e Recapture from floor
e Recapture from under a rack
e Recapture from person

[ACTIVITY 1- PERSONAL EXPERIENCES] Before we begin, can you tell me how you would
handle a mouse if it escaped, and why you would use that method?

At this point, I'll give you the video outline to read and the storyboard to look at. After
that, can you share any initial thoughts you have?

[ACTIVITY 2- SHARING INITIAL THOUGHTS]
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Prompting questions:

Content

- Is there anything missing in the outline or the storyboard? Are there any other
scenarios that you think should be included?

- Is there anything in the script you think we should add?

- Isthere anything we haven’t considered?

- What are your thoughts on the scenarios we’ve chosen to include in the video?

- Is there anything that could make it better?

- Would the video on its own be enough to make you feel confident to use low
stress handling during an escape, or with jumpy mice?

Technical perspective
- How do you think technicians will feel after watching it?
- Would it speak to you as a technician?
- How can we make it more targeted to our audience?
- Would it work for researchers?

Wider sharing
- If this video were to be shared with technicians outside of Newcastle University,
is there anything we would need to consider?
- Are there any common places that technicians go to for information where it
would be hosted?

Finishing thoughts

- Are there any concerns you have?
- Are there any final comments you would like to share?
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Appendix G: Video Outline for Intervention Development
(Chapter 5)

Scenarios video will cover- maybe around 30 seconds per scenario?

e Recapture from hood

e Recapture from floor

e Recapture from under a rack
e Escapes onto a person

Introduction

“This tutorial will show you how to use low stress methods, such as tunnel handling, in
situations where a mouse is at risk of escaping or has escaped. A recent survey and
interview study has found that in these situations, people often use tail capture as they
think it is quicker and easier, or they don’t know how to use low stress methods. However,
using tail capture in these situations is still harmful to the mice. This tutorial will show you
practical ways of using low stress methods in different scenarios you may experience. You
may not have escapes very often, but it is important to know what to do and be prepared
for if it does happen.”

Why is it important?

“There is a lot of evidence which suggests that using low stress methods is better for the
mice. When mice are captured using low stress methods, it can reduce their stress, anxiety
and depression. Even using tail capture in rare circumstances can still be harmful to the
mice. So it’s best to feel confident in using low stress methods in different situations. It is
also safer for the handlers- you are less likely to be bitten when using low stress methods
when a mouse escapes.”

What will this video show me?

“This video will show you how to use tunnel handling in different situations that are
associated with a need to act quickly. For example, when a mouse is at risk of escaping,
or has escaped. We will also show you how to handle jumpy mice, using a strain that is
known to be jumpy.”

What if | panic?

“It’s natural to panic and stress when faced with an escape, or a potential escape. Just Try
to remember to stay calm, avoid sudden movements and chasing of the mouse. Let’s
others in the room know that a mouse has escaped and they can help you to secure exits
if the animal is near a route such as an open door. It may be your natural instinct to pick
up the animal by the tail, but this video will help you to see alternative strategies.”
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Scenario 1- Recapture from hood.
Scenario 2- Recapture from floor.
Scenario 3- Recapture from under a rack.
Scenario 4- Escapes onto person

Other notes

e PPE for any colleagues handling mice in the videos.

End subtitles: This work was completed using excess stock animals under approval of
Newcastle University AWERB with an aim of improving animal welfare for laboratory
mice.
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Appendix H: Ethical Documents for Interview Study
(Chapter 5)

Information Sheet

Title of Study: Interviews with technical colleagues on perceptions of proposed Video
Intervention

Invitation and Brief Summary

You are being invited to take part in a research study. Before you decide whether you
wish to take part it is important that you understand why the research is being done and
what it will involve. Please read this information carefully and discuss it with others if you
wish. Take time to decide whether you wish to take part. If you do decide to take part,
you will be asked to sign a consent form. However, you are free to withdraw at any time,
without giving any reason and without any penalty or loss of benefits.

What is the purpose of the research?

This interview study extends a project investigating the barriers and facilitators to low-
stress handling. Our goal is to understand the contexts and motivations behind the use of
specific handling methods. Notably, handlers have expressed difficulty in employing low-
stress techniques when mice escape. To address this, the researcher is developing an
intervention to provide support. To ensure this intervention is relevant and effective, we
seek the input and opinions of handlers during its development.

What does taking part involve?

This is an interview study. You will be interviewed on Zoom a maximum of hour on one
occasion; however, you can withdraw from the study at any point. The researcher will ask
questions from an interview guide. You will not be asked for information on any sensitive
issues. The conversation will be recorded and transcribed.

What information will be collected and who will have access to the information
collected?

The recordings from the interview will be transcribed via Zoom transcription. All data
collected will be kept strictly confidential. Names will be removed from any transcriptions,
and no personal information will be collected. Only the research team will have access to
data. There are no plans for the re-use of data after the completion of the project.

Why have | been invited to take part?

You have been invited to take part as you currently work with laboratory mice in an animal
care role and have previously reported that you have difficulty recapturing escaped mice
using low stress handling methods.
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What are the possible benefits of taking part?

This study has the potential to help develop training for mouse escapes and build
confidence for mouse handlers to use low stress handling in these situations. This, in turn,
will benefit mouse welfare and benefit research integrity if found effective and distributed
widely.

What are the possible disadvantages and risks of taking part?
We do not anticipate any disadvantages to taking part in this research.

Who is the sponsor and data controller for this research?

Newcastle University is the sponsor for this study based in the United Kingdom.
Newcastle University will be using information from you in order to undertake this study
and will act as the data controller for this study. This means that Newcastle University is
responsible for looking after your information and using it properly.

The lawful basis for carrying out this study under GDPR is Task in the Public Interest,
(Article 6,1e) as research is cited as part of the University’s duties.

Your rights to access, change or move your information are limited, as Newcastle
University need to manage your information in specific ways in order for the research to
be reliable and accurate. If you withdraw from the study, Newcastle University will keep
the information about you that has already been obtained. To safeguard your rights, the
minimum personally-identifiable information will be used.

You can find out more about how Newcastle University uses your information by
contacting their Data Protection Officer [DPO name, rec-man@ncl.ac.uk].

Has this study received ethical approval?
This study has received ethical approval from Newcastle University Ethics Committee on

the 20" December 2023. Reference: 40793/2023

Who should | contact for further information relating to the research?
Farhana Chowdhury (f.chowdhury3@ncl.ac.uk)
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Consent Form

Title of Study: Interviews with Technical Colleagues on Perceptions of Proposed Video
Intervention

Thank you for your interest in taking part in this research. Please complete this form
after you have read the Information Sheet and/or listened to an explanation about the
research study. You will be given a copy of this Consent Form.

Please initial box to confirm
consent

1. | I confirm that | have read the information sheet dated 3.11.2023 for the
above study, | have had the opportunity to consider the information, ask
questions and | have had any questions answered satisfactorily.

2. | | understand that my participation is voluntary and that | am free to
withdraw at any time without giving any reason, [without my medical
care or legal rights being affected]. | understand that if | decide to
withdraw, any data that | have provided up to that point

will be omitted.

3. | I consent to my anonymized research data being stored and used by the
research team for future research.

4. | | understand that my research data may be published as a report.

5. | I agree to take part in this research project.

Participant

Name of participant Signature
Date

Researcher
Farhana Chowdhury. Farhana Chowdhury

Name of researcher Signature
Date
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Appendix I: Ethical Documents for Intervention Study
(Chapter 6)

Information Sheet

Title of Study: Evaluation of Technician’s Training: Mouse Handling during Escapes

Invitation and Brief Summary

You are being invited to take part in a research study. Before you decide whether you
wish to take part it is important that you understand why the research is being done and
what it will involve. Please read this information carefully and discuss it with others if you
wish. Take time to decide whether you wish to take part. If you do decide to take part,
you will be asked to sign a consent form. However, you are free to withdraw at any time,
without giving any reason and without any penalty or loss of benefits.

What is the purpose of the research?

A previous survey and interview study found that although technicians predominantly use
tunnel handling and other low stress methods to handle mice, there are certain instances
where they don’t feel confident in using low stress methods. This includes situations
where a mouse is at risk of escaping or have escaped. This is a feasibility study to assess
the acceptability of a training intervention designed for technicians.

What does taking part involve?

This study will involve you to take part in a group training session with other technicians
and complete a pre-intervention survey, which should take around 5 minutes to complete.
It will ask you about your current handling habits for when a mouse escapes. You will then
watch a 5-minute training video. Then there will be the opportunity to ask questions to
an experienced mouse handler- this will be recorded for note taking purposes. Following
this, you will be asked to complete another survey which should take around 5 minutes
to gain feedback on the video. You will be asked if you consent to the researcher reaching
out in @ month’s time to follow up with you to measure the effectiveness of the
intervention. This will entail another 5-minute survey. If you decide to take part in the
whole study including the follow-up, your involvement will take no longer than 45
minutes.

What information will be collected and who will have access to the information
collected?

Your involvement will be anonymous and remain confidential, as no personal information
will be collected. You will be asked to create a code to use on your surveys so your
responses can be kept together for analysis purposes. The recording from the discussion
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part of the session will not be shared beyond the supervisory team. You will not be asked
for information on any sensitive issues. Only the researcher and their supervisory team
will have access to the data. No participants will be identifiable from the study.

Why have | been invited to take part?
You have been invited to take part as you currently work with laboratory mice in an animal
care role.

What are the possible benefits of taking part?

This study has the potential to help develop training for mouse escapes and build
confidence for mouse handlers to use low stress handling in these situations. This, in turn,
will benefit mouse welfare if found effective and distributed widely.

What are the possible disadvantages and risks of taking part?
We do not anticipate any disadvantages to taking part in this research.

Who is the sponsor and data controller for this research?

Newcastle University is the sponsor for this study based in the United Kingdom.
Newcastle University will be using information from you in order to undertake this study
and will act as the data controller for this study. This means that Newcastle University is
responsible for looking after your information and using it properly.

The lawful basis for carrying out this study under GDPR is Task in the Public Interest,
(Article 6,1e) as research is cited as part of the University’s duties.

Your rights to access, change or move your information are limited, as Newcastle
University need to manage your information in specific ways in order for the research to
be reliable and accurate. If you withdraw from the study, Newcastle University will keep
the information about you that has already been obtained. To safeguard your rights, the
minimum personally-identifiable information will be used.

You can find out more about how Newcastle University uses your information by
contacting their Data Protection Officer [DPO name, rec-man@ncl.ac.uk].

Has this study received ethical approval?
This study has received ethical approval from Newcastle University Ethics Committee on

07.02.2024

Who should | contact for further information relating to the research?
Farhana Chowdhury (f.chowdhury3@ncl.ac.uk)
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Consent Form

Title of Study: Evaluation of Technician’s Training: Mouse Handling during Escapes

Thank you for your interest in taking part in this research. Please complete this form
after you have read the Information Sheet and/or listened to an explanation about the
research study. You will be given a copy of this Consent Form.

Please initial box to confirm
consent

1. | I confirm that | have read the information sheet dated 4.3.24 for the
above study, | have had the opportunity to consider the information, ask
any

questions and | have had any questions answered satisfactorily.

2. | | understand that my participation is voluntary and that | am free to
withdraw at any time without giving any reason. | understand that if |
decide to withdraw, any data that | have provided up to that point will be
omitted.

3. | I consent to my anonymized research data being stored and used by the
research team for future research.

4. | | understand that my research data may be published as a report.

5. | I agree to take part in this research project.

Participant

Name of participant Signature
Date

Researcher
FARHANA CHOWDHURY Farhana Chowdhury.

Name of researcher Signature
Date
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Appendix J: Pre-Intervention Survey (Chapter 6)

QI Please enter a code name. Use the two last letters of your postcode, followed by the
last two digits of your phone number. For example, DH92

Q2 Have you ever experienced a mouse escaping?
Yes
No

Unsure

Display This Question:
If Have you ever experienced a mouse escaping? = Yes

Q3 What method do you use to handle mice when they have escaped?

Q4 In the following situations, please rate how confident you would feel using any low
stress handling methods, such as tunnel handling or cupping:
(0= not at all confident, 100= very confident)

Not at all Very Confident

0 25 50 75 100

Recapturing an escaped mouse from a hood. %2

Recapturing an escaped mouse from the +
floor.

Recapturing an escaped mouse from under a $
rack.

Recapturing a mouse that has jumped onto %g
you.
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Q5 In the following situations, please rate out of 10 how likely you would be to use any
low stress handling method:

(0= not at all likely, 100= very likely)
Not at all likely Very likely

0 25 50 75 100

Recapturing an escaped mouse from a hood

Recapturing an escaped mouse from the
floor

Recapturing an escaped mouse from under a
rack

Recapturing a mouse that has jumped onto
you

Q6 Have you experienced any challenges or difficulties with trying to use low stress
handling with these scenarios in the past?

Q7 To what extent do you agree with the following statements?

Strongly Somewhat Neither Somewhat Strongly

disagree disagree agree nor agree agree
disagree
0 25 50 75 100

It is harmful to use tail capture during
escapes.

It is still harmful to the mouse to use tail
capture on one-off occasions.

It is not possible to use low stress handling
methods in escape situations.
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Appendix K: Post-Intervention Survey (Chapter 6)

Q1 Please enter the same code name that you entered on the first survey.
(Last two letters of your postcode, and the last two digits of your phone number. For
example, DH92)

Q2 After watching the video, please rate how confident you would feel using low stress
handling methods in the following scenarios:
(0= not at all confident, 100= very confident)

Not at all Unsure Very confident
confident
0 25 50 75 100

Recapturing an escaped mouse from a
hood.

Recapturing an escaped mouse from the
floor.

Recapturing an escaped mouse from under
a rack.

Recapturing a mouse that has jumped onto
you.

Q3 After watching the video, please rate how likely you would be to use low stress
handling methods in the following scenarios:
(0= not at all likely, 100= very likely)

Not at all likely Neutral Very likely

0 25 50 75 100
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Recapturing an escaped mouse from a
hood.

Recapturing an escaped mouse from the
floor.

Recapturing an escaped mouse from under
a rack.

Recapturing a mouse that has jumped onto
you.

Q4 How motivated are you to practice and refine the techniques learned in this session?
Not at all motivated
Slightly motivated
Moderately motivated
Very motivated

Extremely motivated

Q5 Do you intend to start using tunnel handling for mouse escapes from now on?
Definitely not
Probably not
Unsure
Probably yes
Definitely yes

Not relevant- | already use tunnel handling

Q6 Please rate how helpful it was to see demonstrations of the handling methods?
(0=not at all helpful, 100= very helpful)
0O 10 20 30 40 50 60 70 80 90 100
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Q7 To what extent do you agree with the following statements?
Strongly Somewhat Neither Somewhat Strongly

disagree disagree agree nor agree agree
disagree
0 25 50 75 100

It is harmful to use tail capture during
escapes.

It is still harmful to the mouse to use tail
capture on one-off occasions.

It is not possible to use low stress handling
methods in escape situations.

Q8 How effective would you rate this video as a training tool for recapturing escaped
mice?

Not effective at all
Slightly effective
Moderately effective
Very effective

Extremely effective

Q9 Were there any aspects of the video that were confusing or unclear? If so, please
specify.

246



Q10 Were there any aspects of the video that weren't useful? If so, please specify.

Q11 What part of this workshop did you find the most useful?

Q12 What is the key message you took away from watching the video?

Q13 Are there any other specific areas related to handling that you feel you would
benefit from additional training?

Q14 How useful did you find the opportunity to ask questions and have a discussion with
the training leaders after watching the training video?

Not at all useful
Slightly useful
Moderately useful
Very useful

Extremely useful

Q15 Overall, how would you rate the following in relation to the workshop?
Poor Neutral Excellent

0 25 50 75 100
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Content of video.

Delivery of workshop.

Content of workshop.

Q16 How likely are you to recommend this video to other technicians?
Extremely unlikely
Somewhat unlikely
Neither likely nor unlikely
Somewhat likely

Extremely likely

Q17 How likely are you to recommend this workshop to other technicians?
Extremely unlikely
Somewhat unlikely
Neither likely nor unlikely
Somewhat likely

Extremely likely

Q18 Do you have any additional feedback about the video or this session?
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THE END
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