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A B S T R A C T   

Evidence-based practices (EBPs) provide strategies to improve the health, welfare and productivity of animal 
species. However, ensuring implementation and uptake into routine practice of these EBPs is often challenging. 
In human health research, one approach used to improve uptake of EBPs is the use of theories, models and/or 
frameworks (TMFs), however the extent of the use of this approach in veterinary medicine is unknown. The aim 
of this scoping review was to identify existing veterinary uses of TMFs to inform the uptake of EBPs, and to 
understand the focus of these applications. Searches were conducted in CAB Abstracts, MEDLINE, Embase and 
Scopus, alongside grey literature, and ProQuest Dissertations & Theses. The search strategy consisted of a list of 
known existing TMFs that have been used to improve uptake of EBPs in human health, alongside more generic 
terminology for implementation and terminology relevant to veterinary medicine. Peer reviewed journal articles 
and grey literature detailing the use of a TMF to inform uptake of EBP(s) in a veterinary context were included. 
The search identified 68 studies that met the eligibility criteria. Included studies represented a diverse spread of 
countries, areas of veterinary concern and EBP. A range of 28 different TMFs were used, although the Theory of 
Planned Behaviour (TPB) predominated, featuring in 46% of included studies (n = 31). The majority of studies 
(n = 65, 96%) utilised a TMF with the aim to understand and/or explain what influences implementation 
outcomes. Only 8 studies (12%) reported the use of a TMF alongside/in conjunction with the actual imple-
mentation of an intervention. It is clear there has been some use to date of TMFs to inform uptake of EBPs in 
veterinary medicine, however it has been sporadic. There has been a heavy reliance on usage of the TPB and 
other similar classic theories. This has typically been to inform the understanding of factors, such as barriers and 
facilitators, that may influence the outcome of an implementation effort without then applying this knowledge to 
the actual implementation of an intervention. Furthermore, there has been a lack of acknowledgement of wider 
contextual factors and consideration of sustainability of interventions. There is clear potential to increase and 
expand the usage of TMFs to improve uptake of EBPs in veterinary medicine, including utilising a wider range of 
TMFs and developing interdisciplinary collaborations with human implementation experts.   
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1. Introduction 

1.1. Rationale 

In veterinary medicine, it has long been recognised that there is a 
research-to-practice ‘gap’, with many examples of circumstances where 
there is failure to implement proven evidence-based practices (EBPs) 
(Garforth et al., 2004; Wolf et al., 2015; Hamilton, 2018). This ‘gap’ is 
not solely confined to veterinary medicine, a similar challenge is rec-
ognised in human healthcare. It takes on average 17 years for EBPs to be 
incorporated into routine practice in human healthcare, and even then 
only about half of EBPs ever make it into general clinical usage (Balas 
and Boren, 2000). Recognition of this issue led to the emergence of the 
field of implementation science. Implementation science can be defined 
as “the scientific study of methods to promote the systematic uptake of 
research findings and other EBPs into routine practice, and, hence, to 
improve the quality and effectiveness of health services” (Eccles and 
Mittman, 2006). It draws on many areas such as social psychology and 
health behaviour change (Presseau et al., 2021). The backbone of 
implementation science is the use of formal constructs (theories, models 
and/or frameworks), or TMFs, to guide, explain and/or evaluate the 
process of implementation (Nilsen, 2015). These TMFs can be divided 
into five categories based on three overarching aims of their use (Fig. 1) 
(Nilsen, 2015):  

• Describing and/or guiding the process of translating research into 
practice  
o Process models seek to detail specific stages in the process of 

moving research into practice, including the implementation and 
use of research (Nilsen, 2015). For example, a process model may 
be used to aid designing an initiative to improve passive transfer in 
calves on dairy farms, and then to specify the steps involved in 
implementing this initiative.  

• Understanding and/or explaining what influences implementation 
outcomes. 
o For example, to understand factors influencing dog owner’s in-

tentions to vaccinate against rabies (Beyene et al., 2018) or 
farmers’ intentions to implement measures for control of foot and 
mouth disease (Jemberu et al., 2015).  

o TMFs used with this aim can be further divided into three 
categories:  

▪ Determinant frameworks - frameworks that specify 
factors that act as barriers and enablers to influence 
implementation outcomes.  

▪ Classic theories - theories developed by fields such as 
psychology and sociology, that seek to understand and/or 
explain aspects of implementation.  

▪ Implementation theories – theories developed by 
implementation researchers to understand and/or explain 
aspects of implementation (Nilsen, 2015).  

• Evaluating implementation 
o Evaluation frameworks act by specifying aspects of imple-

mentation that can be evaluated to determine the success of 
implementation (Nilsen, 2015). As an example, following imple-
mentation of an initiative to improve rates of vaccination against 
enzootic abortion on sheep farms in a community, an evaluation 
framework could be used to guide measurement of success of the 
initiative through specifying to examine the number of farms 
vaccinating, the number of abortions recorded, whether the 
initiative has led to vaccination being maintained year after year 
etc. 

Many EBP interventions rely on the behaviour change of individuals 
such as animal owners, farmers and clinicians, therefore unassisted 
translation into practice is unlikely (Rogers et al., 2014). A recent vet-
erinary review (Biesheuvel et al., 2021) noted that there has been 
increasing interest over the last decade in understanding the complex-
ities of implementing behaviour change interventions that improve 
uptake of EBPs. However, this review also concluded that work to date 
has often failed to consider contextual environments and tended to lack 
the use of theoretical frameworks and/or empirically validated con-
structs (Biesheuvel et al., 2021). The use of appropriate TMFs to improve 
uptake of EBPs has proven a highly valuable approach in fields such as 
human healthcare and education (Kirk et al., 2015; Moullin et al., 2019). 
Thus, it is logical to propose that the implementation science approach 
could be of considerable value to veterinary medicine, therefore 
improving the health, welfare and productivity of our domestic animal 
species. 

It is unclear to what extent TMFs have been used to inform uptake of 
EBPs in veterinary medicine. The aim of our research was to identify 
existing veterinary uses of TMFs to inform uptake of EBPs, and to un-
derstand the focus of this usage including species, area of veterinary 
concern and EBP. We sought to establish the breadth of evidence already 

Fig. 1. Three aims of the use of theoretical approaches in implementation science and the five categories of theories, models, and frameworks. From (Nilsen, 2015).  
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available in the veterinary field and to determine any gaps in the 
existing knowledge base. As such, a scoping review was chosen as the 
optimal method for identifying and synthesising the available evidence 
(Lockwood et al., 2019; Munn et al., 2022) rather than a systematic 
review. 

1.2. Objectives 

The review’s primary objective was to answer the question: ‘What 
TMFs have been used to inform uptake of EBP (implementation) in 
veterinary medicine?’. As such the key elements of the review were:  

• Population – Not applicable  
• Concept – TMF used to inform implementation  
• Context – Veterinary medicine 

A secondary objective was to explore how the TMFs have been used 
to inform implementation, including the focus of the study (species, area 
of veterinary concern, EBP), details of TMF(s) used and whether the use 
of the TMF was directly related to the recorded implementation of an 
intervention(s). 

2. Methods 

The Preferred Reporting Items for Systematic Reviews and Meta- 
Analysis for Scoping Reviews (PRISMA-ScR) (Tricco et al., 2018), in 
conjunction with the JBI Manual for Evidence Synthesis (Peters et al., 
2020) was used to guide the conduct of this review. See Fig. 2 for the 
flowchart detailing the review process followed. 

2.1. Protocol and registration 

The objectives, eligibility criteria and methods for this scoping re-
view were specified in advance and documented in an a priori protocol 
available on the website of the Centre for Evidence-based Veterinary 
Medicine (www.nottingham.ac.uk/cevm/) and registered on the web-
site of Systematic Reviews for Animals and Food (SYREAF) (www. 
syreaf.org). 

2.2. Eligibility criteria 

To be included in the review, papers needed to use a theory, model 
and/or framework (TMF) to guide, understand/explain and/or evaluate 
the introduction or increased adoption of a research finding or evidence- 
based practice (EBP). 

Articles were included if:  

• they featured gathering of novel data or novel analysis (articles that 
were opinion pieces or commentary were excluded).  

• had an abstract available in English.  
• their main focus was relevant to veterinary medicine (Box 1).  
• used a TMF(s) to inform implementation (introduction or increased 

adoption) of an EBP (Box 1). 

To allow a comprehensive search, no limits were placed on date of 
publication up to the date of the initial database search or language of 
full text, however a full text needed to be available through open access, 
the University of Nottingham library or the British Library. Articles were 
excluded if they focused on animals in the wild, animal models of human 
disease or veterinary education, only used models that were mathe-
matical/numerical or if the focus of the use of the TMF was not humans 
e.g., where the authors applied a TMF to understand animal behaviour, 
rather than human behaviour. For clarity, the definitions shown in Box 1 
were used. 

During the screening process, specific challenges were encountered 
in following the eligibility criteria, therefore further clarification was 
made in several areas to ensure consistent interpretation: 

• To meet the eligibility criterion of “introduction or increased adop-
tion of a research finding or EBP”:  
o It had to be clear from the paper that the main focus of the research 

involved either introduction or increasing the uptake of a practice.  
▪ NB, papers that dealt with ’de-implementation’ were also 

included. De-implementation is the reduction of use of a 
practice evidence has shown to be unnecessary or 
detrimental.  

o The practice must be evidence or research based - there should 
have been clear research evidence that demonstrated the benefit of 
its use.  

• To meet the eligibility criterion of “used a TMF”:  
o The following criteria were used to define the type of constructs 

that could be used:  
▪ Theory – A set of ideas/ principles that attempts to 

explain the causal mechanisms of implementation – usu-
ally implies some sort of predictive capacity (Nilsen, 
2015).  

▪ Model – simplified description of a system or process, 
used to describe and/or guide the process of translating 
research into practice (Nilsen, 2015).  

▪ Framework - A basic structure underlying a system or 
concept. Has a descriptive purpose by pointing to factors 
believed or found to influence implementation outcomes 
(Nilsen, 2015).  

o In some cases, terminology was used in a paper that was the same 
as used to name a TMF, however, this did not always mean that a 
TMF had been used. There were two common examples of this:  

▪ ‘Critical success factors’ can refer to a framework but also 
can be used in a less structured context. To be included, 
papers that named this approach must have classified 
factors into defined categories, ensuring the process (of 
uncovering/describing critical success factors) fitted into 
a defined structure.  

▪ ‘Participatory Action Research’ can encompass a style of 
approach or a formal model. To be included, papers that 
used this term were required to have detailed the system 
or process used, giving specifics of the steps/processes 
that were followed.  

• For papers to have a “main focus relevant to veterinary medicine”: 
o The ‘main focus’ was taken to be the single or clearly most sig-

nificant aim or objective of the paper.  
▪ Articles that looked at, for example, ‘livestock farming’ 

from a holistic whole farm perspective, where animal 
welfare was a component, but other factors such as eco-
nomics, staff management, supply chain management etc. 
were also equally considered, were excluded.  

▪ To meet the criteria of “the prevention of transmission of 
animal disease to people” in this study, the behaviours 
being looked at and/or the stage of transmission had to be 
directly related to the live diseased animals themselves 
(and therefore the prevention of transmission of disease 
from these animals). Studies looking at factors once the 
products had been removed from the live animal stage – i. 
e., food preparation, human hygiene practices etc. were 
excluded. 

2.3. Information sources 

2.3.1. Databases searched 
The initial search involved searching three electronic databases: CAB 

R.A. Reyneke et al.                                                                                                                                                                                                                             

https://www.nottingham.ac.uk/cevm/
https://www.syreaf.org/
https://www.syreaf.org/


Preventive Veterinary Medicine 216 (2023) 105928

4

Fig. 2. Flowchart outlining the process followed from search strategy through to data analysis of a scoping review focused on the identification of studies using a 
theory, model, and/or framework to inform the uptake of evidence-based practices in veterinary medicine. 
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Abstracts, MEDLINE and Embase via the Ovid interface. CAB Abstracts 
was chosen as it gives broad coverage of veterinary journals (Grindlay 
et al., 2012), with Embase and MEDLINE giving good coverage of 
medical literature, as well as some veterinary literature (Bramer et al., 
2018). Initially, PsycINFO was used to aid in creating the search strategy 
(see below) however for the scoping review Embase was determined to 
be a more suitable database. The search strategy is described below, and 
an example of the search strategy used in Embase is shown in the sup-
plementary file. Following the initial database search, selection and 
extraction, the most common TMFs used were identified. These TMFs 
were then run as a search in Scopus alongside the generic imple-
mentation terms and the veterinary medicine terms (see Fig. 2 and the 
supplementary file). Reference lists for all included papers were also 
checked to identify any further relevant articles (Horsley et al., 2011). 

2.3.2. Search of grey literature 
To identify relevant grey literature, the websites of UK/international 

organisations known to have produced work in this area were searched 
utilising the list of most common TMFs, (see the supplementary file) 
alongside ProQuest Dissertations & Theses. 

2.4. Generation of search strategies and execution of searches 

An approach adapted from Bramer et al. (2018) was followed to 
formulate the search strategy and an experienced librarian (AA) advised 
on the drafting of the final search protocol. 

The approach of many reviews exploring TMFs that inform imple-
mentation has been to utilise search terms involving generic ‘imple-
mentation’ terminology such as ‘implementation model’, 
‘dissemination’ or ‘implementation’ (Mitchell et al., 2010; Albers et al., 
2017; Dadich et al., 2021; Huybrechts et al., 2021). However, there is a 
lack of consistent use of terminology to describe ‘implementation’ in the 
veterinary literature, therefore this approach was not deemed appro-
priate. Instead, an approach based on that used by Tabak et al. (2012) 
and Strifler et al. (2018) where a list of named TMF were searched was 
adopted and modified. 

To create a suitable list of TMFs to become a component of the search 
strategy, the following steps were followed:  

1. An initial list of TMFs was created by consulting six existing review 
articles involving assessment of dissemination and implementation, 
knowledge transfer or implementation TMFs in human healthcare 
(Tabak et al., 2012; Moullin et al., 2015; Strifler et al., 2018; Esmail 
et al., 2020; Fixsen et al., 2021; Huybrechts et al., 2021) and www. 
dissemination-implementation.org - the latter of which has a list of 

TMFs which forms the basis of a tool for assisting implementation 
researchers.  

2. Three databases were then searched in November 2021 (MEDLINE, 
CAB Abstracts and PsycINFO) using the following strategy:  

i. "implementation model*" OR "implementation theor*" OR 
"implementation framework*" OR subject heading/MeSH 
’Implementation Science’  

ii. Limit to last 5 years  
iii. Exclude articles that were not health/medical context (i.e. 

computer science, economics)  
3. Titles and abstracts were then manually screened to identify further 

TMFs: 
This resulted in a final list of 591 TMFs. For each named TMF, a 

search term was created using appropriate syntax for the Ovid 
interface (see the supplementary file). Each term was individually 
searched on Embase to ensure that it was effective at capturing 
relevant papers – i.e. that papers identified by utilising that search 
term did contain the named TMF being searched for. Where neces-
sary, terminology was intentionally broad to ensure a comprehensive 
search. 

The final search strategy consisted of search terms relevant to the 
list of 591 TMFs, combined with more generic ‘implementation’ 
terminology to ensure that the search was comprehensive. This was 
searched alongside terminology relevant to ’veterinary medicine’ to 
form the full search query (see the supplementary file). 

2.5. Selection of sources of evidence 

Individual database search results were imported into Endnote X9 
(The EndNote Team, Philadelphia, PA) and duplicates removed. The full 
reference list was then imported into Rayyan (www.rayyan.ai), a soft-
ware programme that aids collaboration amongst reviewers, for source 
selection. Selection of sources of evidence occurred in two stages. Title 
and abstracts were screened initially, with any studies identified as 
potentially relevant based on the eligibility criteria being reviewed at 
full text. 

Study selection was done following an approach adapted from 
Pollock et al. (2018). Two reviewers (RR and CS) reviewed the title and 
abstracts for a random selection of 10% of the citations. Agreement 
between reviewers was assessed and any discrepancies discussed with 
the wider team (MB and IR), resulting in minor adjustments to the 
screening criteria to improve clarity. Subsequently it was agreed that the 
same two reviewers should review a further 10% of citations and if 
agreement was at least 95% with these refined criteria then subsequent 
screening of titles and abstracts would be performed by one reviewer 
only. Any disagreements were resolved by discussion with the wider 

Box 1 
Definitions of three key terms used in eligibility criteria.  

Term Definition 

Implementation The systematic uptake (introduction or increased adoption) of research findings and other EBPs into 
routine practice (Eccles and Mittman, 2006). 

TMF used to inform 
implementation 

Formal constructs that seek to do one or more of three things: (1) describe and/or guide the process of 
implementation, (2) understand and/or explain what influences implementation outcomes and/or (3) 
evaluate implementation (Nilsen, 2015) 

Veterinary medicine The maintenance of health of animals through the diagnosis, treatment, prevention and control of diseases 
or injuries, the promotion of animal well-being and welfare and the prevention of transmission of animal 
diseases to people. 
Caveat – to give a feasible scope to the search, animal species were limited to common domestic species – 
namely chickens, cows, sheep, goats, horses, donkeys, aquaculture, dogs, cats, and rabbits.    
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team (MB and IR). The agreement reached was 95% and therefore one 
reviewer (RR) screened the remaining titles and abstracts. Discussion 
with the full research team then led to further refining of the eligibility 
criteria prior to commencing full text screening. 

The next stage of selection was to review the full texts of the 
remaining articles. Taking the approach by Pollock et al. (2018), two 
reviewers (RR alongside either MB or IR) independently screened 10% 
of the citations with disagreements being resolved by discussion be-
tween the reviewers. Agreement between reviewers was assessed and 
any discrepancies discussed with the full research team, resulting in 
alterations to the screening criteria and clarifications of the definitions. 
The same reviewers then reviewed a further 10% of citations, an 
agreement of 95% was reached and therefore one reviewer (RR) 
completed the remainder of the source selection, consulting with the 
other two reviewers as necessary. 

Reviewers were not blinded to title or authors of papers. Although 
not orchestrated, the random selection of articles reviewed by each 
reviewer never contained articles for which they were a named author 
on. 

Source selection at all stages was done following a prescribed set of 
selection criteria set out as questions in a flowchart relevant to that stage 
(see the supplementary file). To aid consistency between reviewers, a 
Microsoft Form version of the flowchart was also created for the full text 
screening stage of the process. 

For sources from the grey literature, a similar process was followed – 
with articles from the search of ProQuest Dissertations & Theses un-
dergoing title and abstract screening followed by full text screening. 
Articles identified from other websites were assessed at full text level. In 
all cases source selection was guided by the eligibility criteria. 

2.6. Data charting 

Following screening, data were extracted from included articles 
using a Microsoft Form predesigned by RR and then downloaded into an 
Excel sheet (see the supplementary file). The form was pre-tested by RR 
using a random sample of 10 studies, and improvements were made as 
necessary. The data charting approach adopted was based on that used 
by Allen et al. (2019) where one reviewer (RR) completed the entirety of 
the data charting, and a second reviewer (IR) charted the data for a 
random sample of 20 studies (29%) to check that data extraction had 
been consistent and accurate. Discussion between reviewers (RR and IR) 
was used to resolve any discrepancies, including a third reviewer (MB) 
where necessary. 

2.7. Data items 

For each included article, the following data items were identified 
and extracted.  

• Article characteristics - e.g., date of publication, country where study 
conducted.  

• Focus of study - e.g., species, area of veterinary concern, EBP.  
• Details of TMF(s) used - e.g. name of TMF, classification (process 

model, determinant framework, classic theory, implementation 
theory, evaluation framework (Nilsen, 2015)), use for data collection 
and/or analysis.  

• Whether the use of the TMF was directly related to the recorded 
implementation of an intervention(s) – e.g., the TMF was being used 
with the aim of aiding the implementation (introduction/improved 
uptake) of a specific intervention, and the implementation of that 
intervention was described either in that paper or in another paper 
that was clearly referenced. 

Studies that met this final criterion were then further explored and 
the following additional data items identified and extracted:  

• Healthcare providers involved – e.g. farmer, animal owner, 
veterinarian.  

• Levels of the socio-ecological model (SEM) involved (individual, 
interpersonal, community, organisational, policy). Briefly, the levels 
of the SEM were defined as follows (Oludoye et al., 2021):  
o Individual  

▪ Concerned with an individual’s knowledge and skills – 
knowledge about a disease, skills etc.  

▪ Other characteristics that could influence behaviour 
change such as age, sex, finances etc.  

o Interpersonal  
▪ To do with a person’s relationships with other people e.g., 

how other people influence them/ how they can influence 
other people. Includes social networks and social support 
systems.  

o Organisational  
▪ Things individual organisations can do – e.g., farms, 

veterinary practices, educational institutions as well as 
how this can influence how successfully interventions are 
delivered.  

o Community  
▪ Culmination of the impact of various organisations in an 

area e.g., group of farms, combination of vet practices and 
farms etc. including the relationships between businesses, 
organisations etc.  

o Policy maker 
▪ Impact/influence from governing bodies (including gov-

ernment but also authorities such as milk supplier, con-
tract holders etc.), inclusive of provision of services, 
funding etc.  

• Implementation stages covered by the TMF – development, 
communication, exploration, installation, operation, sustainability 
(Moullin et al., 2015; Greenhalgh et al., 2004):  
o Development  

▪ Innovation creation, refinement, and impact evaluation.  
o Communication  

▪ Process by which people share information about a new 
innovation to increase awareness.  

o Exploration  
▪ The innovation-decision process, whereby the end-user(s) 

appraise the innovation to decide whether to adopt.  
o Installation  

▪ The course of preparation, prior to use.  
o Operation  

▪ Active and planned efforts to mainstream an innovation 
within an organisation.  

o Sustainability  
▪ Making an innovation routine until it reaches 

obsolescence. 

2.8. Synthesis of results 

The findings were summarised using a narrative approach, with re-
sults presented via a combination of tables, graphs, figures, and 
descriptive text. The studies were examined as individual entities based 
on the data as reported in each paper. The data with respect to the type 
of EBP practice being studied were grouped into 12 groups based on 
topic area as detailed in the supplementary file. 

3. Results 

3.1. Selection of sources of evidence 

The search of CAB Abstracts, MEDLINE and Embase was conducted 
on 16th February 2022 and gave 5335 citations. The search of Scopus 
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gave 1431 citations, giving a total of 6766 citations. Once duplicates had 
been removed, 4429 unique citations remained. Three hundred and 
eighty-seven full texts remained after title and abstract screening. Of 
these, 7 full texts could not be retrieved and therefore were not assessed 
for inclusion. A further 317 articles were excluded following full text 
screening (Fig. 3). 

Checking reference lists of included articles identified a further 5 
articles. Searching of relevant websites for grey literature did not 
identify any further articles for inclusion. A search of ProQuest Disser-
tations & Theses identified 2 potential further articles, but it was not 
possible to obtain the full text of these through the channels available. 
Full details on study characteristics of the 68 included studies is avail-
able in the supplementary file. 

3.2. Locations of where studies were conducted, and date published 

The studies included were conducted in 41 different countries 
(Fig. 4). Of the 67 studies that specified countries, 17 (25%) of these 
studies were conducted in the United Kingdom. Using the United Na-
tions classification system for country status (United Nations, 2022), 
most studies (n = 45, 67%) were conducted in countries with developed 
economies, and 33% of studies (n = 22) were conducted in countries 
with developing economies. 

The earliest included papers were published in 2006, with 67% 
(n = 45) published in the last 6 years (2016 onwards) (Fig. 5). 

3.3. Species, area of veterinary concern and evidence-based practice 
(EBP) studied 

All but one study specified the species of interest (n = 67, 99%) 
(Fig. 6). The majority (n = 53, 78%) of studies dealt with animals kept 
for production and/or to support livelihoods, with only 22% (n = 15) of 
studies looking at animals kept as companions. The most common 
production animal species were cattle (n = 38, 56%), with pigs and 
sheep (each n = 18, 27%) also well represented. With regards to animals 
kept as companions, dogs featured most often (n = 11, 16%). 

The included studies covered a diverse range of 31 different areas of 
veterinary concern (Table 1). The most studied area was animal welfare 
(including, but not limited to, environmental enrichment, group hous-
ing, responsible ownership etc., n = 10, 15%), with antibiotic resistance 
(n = 8, 12%), and rabies (n = 7, 10%) also featuring commonly. Inter-
estingly, a reasonable number of studies (n = 25 – 37%) dealt with 
conditions that have a potential to impact human health, such as zoo-
notic diseases or antimicrobial resistance. 

Alongside a diverse range of conditions, there was also a diverse range 
of EBPs studied, which were grouped into 12 broad categories (Fig. 7, 
Supplementary file). The most common EBP studied was vaccination 
(n = 18, 26%), including for rabies (n = 8, 12%) and bluetongue (n = 3, 
4%), alongside a range of other infectious diseases. Management changes 
(including, but not limited to; exercise, movement, culling etc.) were also 
focused on in a large number of studies (n = 16, 24%), with changes to 
housing and environment and antimicrobial stewardship also being 
commonly studied (n = 8, 12% and n = 9, 13% respectively). Interest-
ingly, the majority of studies looked at EBPs that can be described as 
preventive medicine practices (n = 39, 57%). 

Fig. 3. PRISMA flowchart detailing study selection process for a scoping review identifying studies utilising a theory, model, and or/framework to improve the 
uptake of evidence-based practices in veterinary medicine. 
Adapted from (Page et al., 2021). 
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3.4. Theories, models and/or frameworks (TMFs) used to inform 
implementation 

Twenty-eight different TMFs were used in the included studies, 
although half of these (n = 14, 50%) were only used in one study each 
(Table 2). By far the most commonly used TMF was the Theory of 
Planned Behaviour (TPB) (with or without extending the basic theory), 
which was used in 31 studies (46%). 

The majority of studies used TMFs with the aim to understand and/or 
explain what influences implementation outcomes (n = 65, 96%), with 
classic theories being the most common (n = 55, 81%), followed by 

determinant frameworks (n = 9, 13%). There was only a single example 
of use of an implementation framework (Normalisation Process Theory). 
A small number of studies used a process model (Intervention Mapping) 
(n = 2, 3%) or evaluation frameworks (PRECEDE-PROCEED and Real-
istic Evaluation) (n = 3, 4%). 

A number of studies (n = 14; 21%) used a TMF solely to analyse data 
that had been gathered – either by that study or from pre-existing data 
sources. However, in most studies (n = 53; 78%) the TMFs were used 
both to influence data gathering as well as data analysis. In only one 
study was a TMF used solely to plan data gathering, but not for analysis 
(Fig. 8). 

Fig. 4. Worldwide distribution of study location of the 67 studies that specified location of the study identified by a scoping review that utilised a theory, model and/ 
or framework to inform uptake of evidence-based practices in the context of veterinary medicine. Some studies were conducted in more than one country. 

Fig. 5. Bar chart highlighting the number of the 68 studies identified by a scoping review of studies utilising a theory, model and/or framework (TMF) to inform 
uptake of evidence-based practices in the context of veterinary medicine by year published, including details of whether the TMF used was the Theory of Planned 
Behaviour or another TMF. Some studies used more than one TMF. 
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3.5. Use of TMF(s) to directly inform the recorded implementation of an 
intervention(s) 

Only a small number of studies (n = 8, 12%) reported the use of a 
TMF alongside/in conjunction with the actual implementation of an 
intervention(s) (Table 3). In comparison to the main body of studies, the 
aims and therefore categories of TMFs used in this subset of studies were 

more varied, including evaluation frameworks (n = 3, 38%), classic 
theories (n = 3, 38%), a determinant framework (n = 1, 13%) and a 
combination of a process model and classic theory (n = 1, 13%). 

In terms of the healthcare providers involved, all but one of the 
subset of eight studies (n = 7, 88%) included a focus on the animal 
owner or farmer - the exception to this was a single study just on vet-
erinarians. Only one study included a policy maker (Fig. 9). 

The eight studies that reported the use of a TMF alongside/in 
conjunction with the actual implementation of an intervention(s) were 
also examined for the levels of the socio-ecological model (SEM) that 
they covered (Fig. 10). 

Lastly, the subset of eight studies that reported the use of a TMF 
alongside/in conjunction with the actual implementation of an inter-
vention(s) covered a reasonably large range of implementation stages, 
with all studies (n = 8, 100%) covering operation, alongside installation 
(n = 7, 88%), communication (n = 6, 75%), development (n = 5, 63%) 
and exploration (n = 5, 63%). However, none of the studies covered the 
sustainability (i.e. long term maintenance of usage) aspect of imple-
mentation. All studies included more than one level of implementation, 
with a median of four levels of implementation covered by each study 
(IQR 2–4.25). 

4. Discussion 

This scoping review sought to characterise and map existing uses of 
theories, models and/or frameworks (TMFs) to inform the uptake of 
evidence-based practices (EBPs) in veterinary medicine. To the authors’ 
knowledge, it is the first review in any field to generate such an exten-
sive list of existing TMF and this alone is likely to be a useful resource. 
The review found 68 studies that met the eligibility criteria, representing 
a moderate body of evidence. As has been found previously in human 
behaviour reviews related to veterinary medicine (Biesheuvel et al., 
2021), the body of literature has increased primarily over the last 5–10 
years. This likely reflects a growing appreciation in recent years of the 
value of psychological and sociological concepts in veterinary medicine 
and signposts to the likely future potential of utilising implementation 
science approaches in this discipline. This review focused specifically on 
studies where a TMF was utilised to inform implementation. As such it 
did not address studies where implementation of an EBP was conducted 
without use of a TMF. It is interesting to note that work by other authors 
that include looking at aspects of the implementation process in veter-
inary medicine – for example the recent review by Biesheuvel et al. 

Fig. 6. Bar chart demonstrating 67 studies identified by a scoping review of studies utilising a theory, model and/or framework to inform uptake of evidence-based 
practices in the context of veterinary medicine by species studied, including division into production or companion animals. Many papers stated more than one 
species, however one paper included in the review did not state a specific species, and so is not included in this figure. 

Table 1 
Table showing the 31 different areas of veterinary concern studied in the 68 
papers identified by a scoping review that utilised a theory, model and/or 
framework to inform uptake of evidence-based practices in the context of vet-
erinary medicine, including the number of studies featuring that area of veter-
inary concern. Some papers featured more than one area of veterinary concern 
so add up to more than 68.  

Area of veterinary concern Number of studies Percentage of studies 

Animal welfare 10 15% 
Not specified 8 12% 
Antibiotic resistance 8 12% 
Rabies 7 10% 
Gastrointestinal nematodes 4 6% 
Foot and mouth disease 4 6% 
Bluetongue 3 4% 
Canine obesity 3 4% 
Brucellosis 2 3% 
Fertility 2 3% 
Highly pathogenic avian influenza 2 3% 
Mastitis (cattle) 2 3% 
Psoroptic mange 2 3% 
Newcastle disease 2 3% 
Calf scour 1 1% 
Bovine viral diarrhoea 1 1% 
Cutaneous adverse food reactions 1 1% 
Failure of passive transfer 1 1% 
Feline heart disease 1 1% 
Fly strike 1 1% 
Foot health 1 1% 
Footrot 1 1% 
General performance and health 1 1% 
Hendra virus 1 1% 
Hepatitis E 1 1% 
Lamb mortality 1 1% 
Sleeping sickness 1 1% 
Salmonella 1 1% 
Taenia solium 1 1% 
Anthrax 1 1% 
Swine Fever 1 1%  
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(2021) – has shown that the majority of studies lack use of a theoretical 
framework. 

There was significant diversity in the focus of the studies – including 

study location, area of veterinary concern and the EBPs studied. This 
suggests a sporadic nature to the existing research. However, there were 
some clear trends. Production animals were studied much more than 
companion animals, with preventive medicine practices being the most 
common type of EBP featured. Alongside this, this presents a clear gap in 
the use of these approaches to aid veterinary medicine involving com-
panion animals, as well as to explore non-preventive practices such as 
selection of evidence-based approaches to treatment. 

The majority of studies used a TMF to inform data collection, which 
is a similar proportion to the results found by Birken et al. (2017) in 
relation to human health. However, in human health the most used 
TMFs include the consolidated framework for implementation research 
(CFIR), theoretical domains framework (TDF) and reach, effectiveness, 
adoption, implementation, maintenance (RE-AIM) (Birken et al., 2017; 
Dadich et al., 2021). These TMFs cover a variety of different categories 
(Nilsen, 2015). Conversely, our review highlighted that the usage to date 
in veterinary medicine has chiefly focused on longstanding classic the-
ories – with the Theory of Planned Behaviour (TPB) featuring in the 
majority of studies. The clear advantage of employing long standing 
TMFs is the proven value and applicability of their usage (Birken et al., 
2018). However, classic theories such as the TPB, the Theory of 
Reasoned Action and the Health Belief Model chiefly incorporate psy-
chological variables, without considering any practical factors that can 
influence behaviour. The usage of the TPB in human health behaviour 
change research reached a peak in popularity in 2007–2012 (Dotzauer, 
2017). Critical commentaries from psychologists such as Sniehotta et al. 
(2014) then led to the focus moving on to newer TMFs that consider 
practical variables as well as psychological ones (Kaufman et al., 2021). 
It is proposed that the usage of TMFs in veterinary medicine needs to 
similarly move on from older, classic theories, to embrace the newer, 
more complex, and potentially more valuable TMFs that are now 
available and gathering a persuasive evidence base (Sniehotta et al., 
2014). Promisingly, this shift may have started, with 2021 representing 
the first year since 2009 where less than 40% of included studies utilised 
the TPB. 

Following on from this, our review has highlighted that the usage of 
TMFs to understand and/or explain what influences implementation 
outcomes, including barriers and facilitators, was exceptionally com-
mon. This can be highly valuable in providing information and expla-
nations about factors influencing uptake of EBP and hence the 

Fig. 7. Bar chart demonstrating the number of the 68 papers identified by a scoping review of studies utilising a theory, model and/or framework to inform uptake of 
evidence-based practices in the context of veterinary medicine by evidence-based practice studied, as classified into 12 groups. Details of the grouping are set out in 
the supplementary file. Some papers studied more than one evidence-based practice. 

Table 2 
Table illustrating the 28 different theories, models and frameworks used to 
inform uptake of evidence-based practices in the context of veterinary medicine 
featuring in the 68 studies identified by a scoping review. Some studies used 
more than one theory, model and/or framework.  

Theory, model or framework (TMF) Number of 
studies utilising 
this TMF 

Percentage of 
studies utilising this 
TMF 

Theory of Planned Behaviour 31 46% 
Health Belief Model 7 10% 
Reasoned Action Approach 4 6% 
Theory of Reasoned Action 4 6% 
Diffusion of Innovations 3 4% 
SWOT 3 4% 
PRECEDE-PROCEED 2 3% 
Intervention Mapping 2 3% 
Social Cognitive Theory 2 3% 
Pathway to Disease Control Model 2 3% 
Framework of Vande Velde 2015 2 3% 
Social-Ecological Model 2 3% 
Protection Motivation Theory 1 1% 
Realistic Evaluation 1 1% 
RESET Mindset Model 1 1% 
Normalisation Process Theory 1 1% 
PESTEL 1 1% 
Systems Engineering in Patient Safety 

(SEIPS) Framework 
1 1% 

Self Determination Theory 1 1% 
Implementation Intentions 1 1% 
Control Theory 1 1% 
Technology Acceptance Model 1 1% 
Transtheoretical Model of Behaviour 

Change 
1 1% 

A framework for socio-anthropological 
engagement in NTD intervention 
effectiveness research and 
programme planning 

1 1% 

Analytical framework linking factors 
that influence farmers’ disease risk 
management behaviour 

1 1% 

Model of factors influencing AMU 1 1%  
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popularity of this approach is not surprising. However, a persistent focus 
on solely understanding and/or explaining what influences imple-
mentation outcomes is at the expense of studies utilising other cate-
gories of TMF – namely process models and evaluation frameworks. 
Process models aim to facilitate the process of translating evidence into 
practice. Their value is in providing a guide through the often complex 
and varied steps that are necessary to consider if sustainable uptake of 
an EBP is to be realised (Nilsen, 2015). A criticism of process models 
could be that they may lack the capacity to fully understand factors that 
influence implementation outcomes, however this can be overcome by 
using process models alongside TMFs that aid in understanding and/or 
explaining what influences implementation outcomes – as was done in 
both studies utilising process models included in this review (Campbell 
et al., 2017; Gautam et al., 2020). Evaluation frameworks cover the 
essential study of the success of implementation of an intervention. As 
such they are the chief informer of whether applying other TMFs has 
proven effective, particularly if considering the important aspect of 

ensuring sustainability of uptake of EBPs (Nilsen, 2015). This is an area 
of growing focus in the broader field of implementation science (Nadalin 
Penno et al., 2019), highlighting the value that could be gained from 
more consideration of this approach in veterinary medicine imple-
mentation efforts. 

Very few studies featured the use of a TMF(s) directly related to the 
recorded implementation of an intervention(s). Given that this review 
attempted to identify usage of TMFs across the whole field of veterinary 
medicine, this number is remarkably small. Furthermore, it is consistent 
with what Glanville et al. (2020) found when looking at approaches of 
human behaviour change studies in animal care – that only a small 
number of studies go beyond explaining behaviour to trialling an 
intervention. There are several possible explanations for this. Potentially 
the most likely reason is that the approach of using TMFs to inform 
uptake of EBPs is unfamiliar to researchers in the veterinary field, and 
therefore the usage of a TMF alongside an implementation effort, which 
is a complex process, could be beyond the existing knowledge and 

Fig. 8. Venn-diagram demonstrating the number of the 68 studies identified by a scoping review that used a theory, model and/or framework(s) for data gathering 
and/or data analysis to inform uptake of evidence-based practices in veterinary medicine. 

Table 3 
Table detailing the eight studies identified by a scoping review that used a theory, model and/or framework to inform uptake of evidence-based practices alongside 
recording the actual implementation of an intervention in a veterinary context.  

Paper Theory, model and/or framework 
(s) (TMF) used 

Category of TMF (s) Healthcare providers 
involved 

Level (s) of socio-ecological 
model considered 

Implementation stages 
covered 

Bahadori et al. 
(2021) 

PRECEDE-PROCEED Evaluation 
framework 

Animal owner/farmer Individual Development 
Communication 
Installation 
Operation 

Koralesky et al. 
(2021) 

Realistic Evaluation Evaluation 
framework 

Animal owner/farmer, 
Other farm staff 

Individual 
Interpersonal 
Organisational 

Exploration 
Installation 
Operation 

Rees et al. (2021) Self Determination Theory Classic theory Veterinarian Individual 
Interpersonal 
Organisational 

Development 
Communication 
Installation 
Operation 

Bowman et al. 
(2020) 

Diffusion of Innovations Classic theory Animal owner/farmer, 
Extension agents 

Individual 
Interpersonal 
Organisational 

Communication 
Exploration 
Installation Operation 

Gautam et al. 
(2020) 

Intervention Mapping, 
Social Cognitive Theory, 
Theory of Planned Behaviour 

Process model, 
Classic theory 

Veterinarian, 
Animal owner/farmer, 
Non-animal owning 
associated humans, 
Policy maker 

Individual 
Organisational 
Community 

Development 
Communication 
Exploration 
Installation 
Operation 

Webb et al. 
(2018) 

Control Theory, 
Theory of Implementation 
Intentions, 
Theory of Planned Behaviour 

Classic theory Animal owner/farmer Individual Development 
Operation 

Lam et al. (2017) RESET Mindset Model Determinant 
framework 

Animal owner/farmer, 
Veterinarian, 
Veterinary para-professional 

Individual 
Interpersonal 
Organisational 
Policy maker 

Development 
Communication 
Exploration 
Installation Operation 

Ngowi et al. 
(2009) 

PRECEDE-PROCEED Evaluation 
framework 

Animal owner/farmer, 
Extension agents 

Individual 
Interpersonal 
Organisational 
Community 

Communication 
Exploration 
Installation 
Operation  
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skillset of many researchers. Another significant factor could be resource 
availability – it is much more straightforward and economical to 
conduct an attitudinal study rather than an intervention trial (Glanville 
et al., 2020). There is potential that utilising learnings from human 
health implementation research could assist veterinary researchers to 
design and execute implementation research studies (i.e., studies that 
involve implementing an intervention that seeks to improve the uptake 
of an EBP) that are both informative and reasonably resource light. 

The actual implementation of an intervention can be a lengthy and 
complex process, requiring multiple stages and often involving multiple 
levels of healthcare providers in a diverse range of settings (Bauer et al., 
2015). There was a significant trend for studies here to focus on the 
animal owner/farmer. Whilst the direct carer of an animal is clearly 
highly relevant when it comes to improving uptake of an EBP, it is 
widely recognised that factors beyond the individual carer are also 
highly influential (Urquhart et al., 2014). A similar pattern is seen when 

analysing the levels of the socio-ecological model covered by the study – 
with the majority of studies focusing on individual, interpersonal and 
organisational levels, and much less focus on community or policy 
maker levels. Whilst this focus on more personal levels can provide 
valuable insights, in order to achieve sustainable behaviour change, 
consideration of wider contextual levels (community and policy maker) 
need to also be included (Michie et al., 2011; Biesheuvel et al., 2021). 
This issue is similarly reflected when looking at the stages of imple-
mentation covered. None of the included studies sought to support or 
evaluate the sustainability of an intervention once it had been imple-
mented. This represents a significant gap in the existing research, and 
whilst the initial implementation of an EBP is clearly significant, 
maintaining the usage of that EBP is equally, if not more valuable in 
achieving sustainable positive impacts on animal health and welfare. 

4.1. Limitations 

Although significant attempts were made to create a comprehensive 
search strategy, the approach used does have some potential limitations. 
The list of TMFs searched may not be fully comprehensive, the lack of 
consistency in terminology used to name certain TMFs may have led to 
search terms being incomplete, and the search strategy required the TMF 
to be named in specific fields. Thus, it is possible that some studies were 
inadvertently missed. However, the approach used was deemed the most 
optimised for a topic without unique search terms (e.g., ‘implementa-
tion’) by the researchers which included an information specialist, and 
to the authors’ knowledge is the first review in any field to use such an 
extensive list of TMF. 

A further potential limitation is reflected in the eligibility criteria 
used. Studies were required to have a main focus on veterinary medi-
cine. This led to the exclusion of a number of studies that took a wider 
viewpoint, particularly of farming situations, where relevant veterinary 
topics were explored alongside other aspects such as productivity, sus-
tainability, or economics. It is possible that this also led to the exclusion 
of valuable information that was relevant to veterinary medicine. 
Similarly, the eligibility criteria stated that studies had to report that the 
intention was to improve the uptake of an EBP. It was noted that in some 
cases, papers did not clearly specify the reason or intention of the 
research work. As such these articles were excluded from this review. 

Additionally, there were some necessary deviations from the a priori 
protocol (see the supplementary file). These included adjustments to the 
review objective, eligibility criteria, source selection and data charting 
processes. The adjustments in objective and eligibility criteria and the 

Fig. 9. Bar chart showing healthcare provider(s) involved in the eight studies identified by a scoping review that utilised a theory, model and/or framework to 
inform uptake of evidence-based practices alongside the recorded implementation of an intervention in veterinary medicine. Some studies involved more than one 
type of healthcare provider. 

Fig. 10. Diagram illustrating the number of papers covering each level of the 
socio-ecological model from the subset of eight studies identified in a scoping 
review that utilised a theory, model and/or framework to inform uptake of 
evidence-based practices where theory, model and/or framework use was 
directly associated with the recorded implementation of an intervention. All 
studies covered more than one level of the socio-ecological model. 
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inclusion of only obviously relevant studies were intended to improve 
the research’s ability to answer the aim of the review. 

Despite the limitations, this body of work is the first to provide ev-
idence of significant gaps in the use of TMFs to inform uptake of EBPs 
within veterinary medicine. Recognition of this is critical for improving 
many areas of focus for animal health and welfare, where there is an 
existing consistent challenge of poor implementation of proven EBPs. 

5. Conclusion 

Existing use of theories, models and/or frameworks (TMFs) to 
improve uptake of evidence-based practices (EBPs) in veterinary medi-
cine are diverse, and have been used in many countries and areas of 
veterinary concern. However, usage does appear to be sporadic. There 
are few examples where previous research is built on to inform further 
research. Furthermore, existing studies primarily utilise classic theories 
to understand and/or explain factors influencing uptake of EBPs without 
addressing the later stages of the implementation process (e.g., actual 
implementation, monitoring or evaluation). Without applying this 
factorial information to an actual implementation effort, the potential 
benefit cannot be realised. There is a need for veterinary researchers to 
develop better interdisciplinary collaborations with human imple-
mentation experts to gain from those more experienced in this emerging 
field, including understanding and incorporating more recently devel-
oped TMFs and further utilisation of process models and evaluation 
frameworks. Future work also needs to consider wider contextual levels 
including the role of community and policy makers, whilst considering 
the sustainability of interventions to improve the usage of EBPs. 
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