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Abstract 

Background  Evidence suggests that prehabilitation interventions, which optimise physical and mental health prior 
to treatment, can improve outcomes for surgical cancer patients and save costs to the health system through faster 
recovery and fewer complications. However, robust, theory-based evaluations of these programmes are needed. 
Using a theory of change (ToC) approach can guide evaluation plans by describing how and why a programme 
is expected to work. Theories of Change have not been developed for cancer prehabilitation programmes in the lit-
erature to date. This paper aims to provide an overview of the methodological steps we used to retrospectively con-
struct a ToC for Prehab2Rehab (P2R), a cancer prehabilitation programme being implemented by the Cardiff and Vale 
University Health Board.

Methods  We used an iterative, participatory approach to develop the ToC. Following a literature review and docu-
ment analysis, we facilitated a workshop with fourteen stakeholders from across the programme using a ‘backwards 
mapping’ approach. After the workshop, stakeholders had three additional opportunities to refine and validate a final 
working version of the ToC.

Results  Our process resulted in the effective and timely development of a ToC. The ToC captures how P2R’s inter-
ventions or activities are expected to bring about short, medium and long-term outcomes that, collectively, should 
result in the overarching desired impacts of the programme, which were improved patient flow and reduced costs 
to the health system. The process of developing a ToC also enabled us to have a better understanding of the pro-
gramme and build rapport with key stakeholders.

Conclusions  The ToC has guided the design of an evaluation that covers the complexity of P2R and will gener-
ate lessons for policy and clinical practice on supporting surgical cancer patients in Wales and beyond. We recom-
mend that evaluators apply a ToC development process at the outset of evaluations to bring together stakeholders 
and enhance the utilisation of the findings. This paper details a pragmatic, efficient and replicable process that evalu-
ators could adopt to develop a ToC. Theory-informed evaluations may provide better evidence to develop and refine 
cancer prehabilitation interventions and other complex public health interventions.
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Background
Evaluating public health interventions is crucial to help 
understand the effectiveness and impact of the interven-
tions, by generating evidence on what works for whom, 
why and how. Evaluation findings can be used to support 
decision making on future intervention funding, prior-
itisation, and if/how an intervention should change [25]. 
Evaluation relies on knowing the outcomes and goals of 
an intervention, in order to test them against results [6]. 
It also relies on clear objectives and measurable data. 
However, most public health interventions are complex, 
with multiple components that interact at various lev-
els. This makes them more challenging to evaluate [12]. 
Research suggests that understanding the public health 
intervention’s underlying programme theory, includ-
ing how it interacts with the context and the underlying 
uncertainties about how or why it works, may improve 
the evaluation of complex health interventions [37].

Programme theory can be visualised through a Theory 
of Change (ToC) approach. A theory of change describes 
how an intervention is expected to work by illustrating 
the sequence of outcomes and the anticipated pathways 
of change between programme activities, expected out-
comes and the overall impact [5]. It is a conceptual model 
that can be developed through a combination of using 
evidence from existing research on the problem, theo-
retical models, the intervention in question, as well as 
consultation with stakeholders. This enables the model 
to explain how and why the programme is expected to 
achieve its desired goals/impact in the context in which 
it is implemented through the identified causal path-
ways [9, 37]. ToCs provide a framework for evaluation of 
complex health and social care interventions [37]. How-
ever, while much literature exists on how to create a pro-
gramme theory for interventions, there is comparatively 
little reflection on developing a theory of change for can-
cer prehabilitation.

In Wales, there are over 1,000 new cancer cases each 
month [31]. Evidence suggests that cancer incidence 
could be reduced by modifiable lifestyle risk factors such 
as physical activity and nutrition [48]. Research suggests 
that cancer prehabilitation interventions can improve 
patient health prior to treatment, in-turn improving 
their treatment outcomes, decreasing treatment-related 
morbidity and decreasing costs to the health system 
[11, 26, 48]. Cancer prehabilitation refers to a proac-
tive approach taken before cancer treatment begins to 
enhance a patient’s physical and mental resilience [35, 
36]. It generally involves a structured program tailored 
to the individual’s needs, focusing on various modifi-
able lifestyle factors such as physical fitness, nutrition, 
mental health, and education about the upcoming treat-
ment [48]. The goals of cancer prehabilitation include 

optimising the patient’s health status, reducing treat-
ment-related complications, enhancing post-treatment 
recovery, and improving overall quality of life [36]. By 
preparing patients physically and mentally for treatment, 
prehabilitation aims to improve outcomes and minimise 
the impact of treatment-related side effects.

Systematic reviews have found evidence to support the 
implementation of cancer prehabilitation services. These 
reviews suggest that prehabilitation patients experience 
fewer post-operative complications and reduced post-
operative length of stay [15, 18, 19]. Another system-
atic review [21]  found that prehabilitation also appears 
to have an additional positive effect on patient survival 
at one-year post-surgery. Systematic reviews have also 
shown that patients also reported a greater sense of con-
trol, and lower levels of anxiety and low mood [15, 43]. 
There is also emerging evidence from an outcome evalua-
tion of prehabilitation programmes in the UK supporting 
the effectiveness of cancer prehabilitation programmes 
on cancer recovery outcomes for patients and cost sav-
ings for the NHS [30]. However, systematic reviews 
report that high heterogeneity across prehabilitation 
interventions, cancer types and sites, evaluation study 
design, and outcome measures make it difficult to assess 
the true impact of prehabilitation [18, 43, 44].

In 2019, a pilot site in Cardiff and Vale University 
Health Board (CVUHB), one of seven health boards 
within NHS Wales, developed the Prehab2Rehab (P2R) 
programme. P2R is a system-wide, personalised, multi-
modal, and needs-based health and wellbeing preha-
bilitation and recovery programme, designed to improve 
physiological and psychological resilience prior to surgi-
cal treatment. P2R sits within the national cancer path-
way in Wales, although not all patients on the cancer 
pathway access P2R. Currently, P2R sites are only based 
in the Cardiff and Vale University Health Board area and 
the programme is limited to patients with confirmed 
Upper Gastrointestinal, Lung, Hepatobiliary Pancreatic, 
Colorectal, Complex Urology, and Ovarian cancers. The 
aim for P2R is to use the point of referral from primary 
to secondary care with suspected cancer as a ‘teachable 
moment’ to address cancer risk factors through lifestyle 
modification for all patients whether they receive a con-
firmed cancer diagnosis or the all-clear, and to optimise 
patient outcomes from cancer surgery and treatment [7]. 
Overall, the programme has potential to improve patient 
recovery and reduce the use of health resources.

In 2022, Welsh Government made commitments to 
cancer prehabilitation programmes by introducing inte-
grated prehabilitation models as standard elements of all 
pathways, with the overarching aim to develop a stand-
ard prehabilitation approach to improve outcomes and 
reduce NHS waiting lists [47]. Given that the Welsh 
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Government intends to scale up the P2R programme to 
include other types of cancer and the other NHS Wales 
health board regions, it is imperative that an independent 
evaluation of the programme is conducted. This will pro-
vide a descriptive and analytical account of how the pro-
gramme has been implemented as well as how and why 
it is or is not making a difference to patients or the NHS.

Given the complexity of the  P2R programme, a ToC 
approach was taken to articulate the programme theory 
at the outset of the evaluation. Having a ToC for such a 
service would explicitly detail the P2R programme activi-
ties, the sequence of outcomes and propose a theory to 
explain how the various activities contribute to the final 
intended impacts on patients and the NHS. It would also 
enable stakeholders to identify the conditions that need 
to be maintained (assumptions) to enable the programme 
to be successful, and the risks to the programme if these 
assumptions are not met or maintained. The ToC was 
also needed to guide the final development of the evalua-
tion matrix which would detail the evaluation questions, 
identify the appropriate qualitative and quantitative indi-
cators for the outcomes, the data sources and the evalua-
tion design that would be most suited to testing the ToC. 
For complex interventions such as cancer prehabilitation, 
developing a ToC to depict and test the underlying the-
ory is particularly important, allowing evaluators to bet-
ter assess the effectiveness of the programme.

There is limited evidence of how a theory of change 
approach can guide the evaluation of cancer prehabilita-
tion services. In this paper, we provide an overview of the 
methodological steps we used to construct and refine a 
ToC for Prehab2Rehab. We will also present our reflec-
tions on the process, including successes, challenges 
faced and implications for the evaluation of Prehab2Re-
hab. This will present a replicable process for other 
evaluators seeking to develop a ToC for a complex inter-
vention, as well as build on our reflections to help guide 
others in this process.

Methods
In this section, we detail the method taken to develop the 
ToC for P2R, including how we adapted existing guid-
ance to enable the development of a ToC in this con-
text. A structured, iterative process was employed to 
identify the conceptual programme theory for P2R. We 
used a multi-step Theory of Change (ToC) development 
approach designed to facilitate stakeholder contributions 
to establish consensus on the programme theory. The 
approach was developed by adapting existing guidance 
on developing a ToC [12, 13, 39].

Identification of stakeholders for the theory of change 
workshop
Due to the complex, multimodal nature of the pro-
gramme, over fifty stakeholders across multiple dis-
ciplines contribute to the delivery of P2R, including 
clinicians, therapy assistant practitioners, physiothera-
pists, surgeons, pharmacists, dietitians, anaesthetists, 
cardiologists, occupational therapists and administrators. 
These stakeholders represent the various strands of the 
programme that patients can go through in primary and 
secondary care along the cancer treatment pathway. This 
includes exercise, nutrition, and wellbeing components, 
clinical optimisation, and surgical treatment. Stakehold-
ers from across these disciplines were identified by the 
P2R leadership team and invited to the ToC workshop.

Developing the ToC
As has been recommended in previous ToC protocols, 
we used an iterative approach to develop and refine the 
ToC. We took a three-stage approach which were scop-
ing, workshop, and validation or quality assurance. This 
three-stage approach was used to ensure the evaluators 
developed an understanding of prehabilitation as an 
intervention and how Prehab2Rehab is delivered in prac-
tice prior to the development and refinement of the ToC. 
The stages are described below.

Stage 1—Scoping
To inform the evaluation, a rapid, unstructured literature 
review of the published evidence and systematic reviews 
of cancer prehabilitation was undertaken by JW and AC. 
This approach enabled the evaluators to efficiently gain 
an understanding of the existing evidence on cancer pre-
habilitation. There is significant evidence underpinning 
prehabilitation, with various systematic reviews [14, 20, 
22, 44, 45] and primary research [4, 42, 46]. The main 
findings of our literature review were:

•	 Prehabilitation, through a combination of increased 
physical activity, improved diet and psychologi-
cal/wellbeing therapy, can significantly improve a 
patient’s readiness for treatment [22, 34, 49].

•	 Outcomes of prehabilitation for patients include 
improved fitness, functional capacity, reduced/pre-
vented malnutrition, improved resilience against 
anxiety, depression and cancer-related cognitive 
impairment [22, 34, 49].

•	 Prehabilitation can also reduce a patient’s length of 
stay in hospital and reduce the risk of the patient 
experiencing further complications [20, 24].

•	 Structured health and wellbeing education empow-
ers a significant proportion of patients to act on their 
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health behaviours/lifestyle prior to treatment [44, 
46].

•	 Typical barriers to prehabilitation include family 
needs, work commitments, anxiety, illness, comor-
bidities, lack of social support, travel requirements 
and financial capacity [29, 45].

•	 The success of prehabilitation programmes is typi-
cally dependent on coordination of a multidiscipli-
nary team featuring surgeons, anaesthetists, nurses, 
physiotherapists, exercise specialists, dieticians, 
finance experts and information technology experts 
[4, 14, 42].

JW and AC also attended P2R team meetings through-
out 2023 and undertook analysis of key P2R programme 
documents supplied by the programme team. Based on 
the scoping, an initial ToC diagram was drafted by JW 
and AC with support from the other evaluators to pro-
vide a framework through which stakeholders could 
explore how they thought P2R will make a difference to 
patients and the process by which that difference takes 
place.

Having a prepopulated ToC is an abbreviated approach 
to the ToC development process which can ordinar-
ily take a long time over multiple workshops to conduct 
with stakeholders. This abbreviated approach was taken 
to enable us to conduct a high-quality ToC develop-
ment process in a condensed timeframe. Using the evi-
dence base to construct an initial draft ToC allowed us 
to maximise our time with stakeholders and have focused 
discussions. Equally, this made the process accessible 
to prehabilitation clinicians with competing time pres-
sures, ensuring a wide range of stakeholder perspectives 
were engaged. The abbreviated approach aligns with the 
ToC being a live diagram that is continuously adapted 
based on learning, reflection, and conversations with 
stakeholders.

Stage 2—ToC Workshop
On the 30th of November 2023, a workshop was held to 
discuss the initial ToC and enable stakeholders to reflect 
on the proposed change pathways based on their expe-
rience of delivering P2R. The overall purpose of this 
workshop was to engage staff and key stakeholders in 
participatory discussions about the P2R programme. It 
was facilitated by JW, AC, CG, and EM. The workshop 
lasted two hours with 14 attendees who represented all 
different components of P2R.

The workshop took place virtually, utilising Micro-
soft (MS) Teams and Miro [23], an online collaboration 
tool, to facilitate discussions. To mitigate against digital 
exclusion, stakeholders received a “Guide to Miro” docu-
ment prior to the workshop, and any who were unable 

to access/use Miro were able to input to the discussion 
using the MS Teams Chat function. Points made orally 
or in the MS Teams chat were added to the Miro by the 
facilitators. Stakeholders were required to collaboratively 
develop the ToC and refine the initial ideas that had been 
gathered from literature about how P2R works.

The workshop took a ‘backwards mapping’ approach, 
meaning the long-term goal was identified before work-
ing backwards through the sequences of changes that 
would need to occur to reach this goal [8]. Stakehold-
ers were taken through seven steps adapted from pre-
vious  guidance [12,  13, 39]. These steps were designed 
to aid critical thinking to map how P2R achieves the 
intended change through a causal sequence of outcomes, 
clearly articulated together with assumptions and with 
outcomes that can be tested empirically [12, 32]. The 
steps were: 1 Setting the scene,2 Prioritising the problem; 
3 Identifying the impact; 4 Defining goals; 5 Identifying 
activities; 6 Identifying assumptions; and 7 Stakeholder 
mapping. Each of these steps, along with the correspond-
ing questions used to facilitate discussions, are detailed 
in Fig. 1.

Using the initial ToC diagram, each of the workshop 
steps were pre-populated with the corresponding ToC 
aspect on the Miro board, so stakeholders could view, 
comment, and/or make changes to the initial ToC dia-
gram. Each author led 2–3 of the steps, while fellow co-
facilitators took notes and managed any technical issues. 
Steps 1 and 2 facilitated a discussion around the wider 
issues surrounding the prevalence of cancer in Wales, the 
need for prehabilitation interventions and specifically the 
issues that P2R was striving to address. Step 3 enabled 
us to collate this discussion to articulate the overarch-
ing desired impact of P2R. Step 4 allowed stakeholders 
to articulate the series of changes that P2R would need 
to cause to bring about this impact, while Step 5 aligned 
these changes with various activities within P2R. Step 6 
facilitated a discussion on broader influences that may 
affect P2R’s delivery and outcomes and Step 7 articulated 
the stakeholders who have roles to play throughout the 
change pathways.

Not all stakeholders were able to attend the workshop, 
therefore following the workshop, all stakeholders were 
contacted via email to ask for their input either via email 
or directly onto the Miro. Within the email, stakehold-
ers were advised on the iterative process and that there 
would be additional opportunities to feed-in to the ToC. 
Stakeholders were given one-week to provide feedback. 
Six additional stakeholders provided feedback via email, 
meaning a total 20 stakeholders were involved in the ToC 
development process.

An additional step of the ToC-development process 
was conducted by the evaluators and Prehab2Rehab 
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Fig. 1  ToC Development Steps for Prehab2Rehab adapted from previous guidance [12, 13, 39]
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leaders outside of the workshop, to ensure that the work-
shop could be delivered in a timely manner. This step was 
the identification of indicators, which describe the data 
that could be used to capture change against each of the 
short, medium and long-term outcomes. As these out-
comes had been confirmed with the input of stakehold-
ers at the workshop, evaluators were able to define the 
indicators with input from Prehab2Rehab leads who had 
knowledge of potential data sources to ensure indicators 
could be measured.

Stage 3—Validation and quality assurance of the ToC
Following the workshop, the ToC underwent three addi-
tional rounds of reflection and feedback before consen-
sus was reached on a ToC that was feasible, testable and 
plausible. For each round, the PHW evaluation team 
compiled the comments and refined the ToC in a new 
iteration of the ToC diagram, based on the feedback that 
was provided. The new iteration was then produced and 
circulated firstly among the evaluation team for com-
ments. Once consensus was achieved among the evalu-
ation team, the ToC diagram was reshared with the 
Prehab2Reahab team. For each round, the Prehab2Rea-
hab team was given two weeks to review and provide 
additional comments.

After agreement was achieved between the evalua-
tion team and Prehab2Rehab team, the ToC diagram 
was shared to the wider stakeholders for a final round 

of feedback. Wider stakeholders were given one week 
to provide any comments on the ToC diagram and were 
advised the ToC would be revisited throughout the evalu-
ation. After receiving the final comments, a final ToC dia-
gram was produced.

Results
The resulting ToC is given in Fig. 2. The diagram provides 
the various inputs, outputs and expected outcomes of the 
programme, with arrows to depict the theoretical change 
pathways between the activities and outcomes that Pre-
hab2Rehab participants are expected to experience.

In-keeping with the backwards mapping approach, 
Steps 1, 2 and 3 of the process detailed in the previ-
ous section enabled the identification of the long-term 
desired impacts of P2R, which were improved patient 
flow and capacity, reduced costs to the NHS, the align-
ment of services and lifestyle modifications in people 
with suspected cancer. These are depicted in the right-
hand column of the ToC.

Step 4 articulated the short, medium and long-term 
outcomes required to bring about this overarching 
impact. These outcomes are provided in the Pre-Treat-
ment, Post-Treatment and Discharged up to 1 Year col-
umns of the ToC. Pre-Treatment depicts the immediate, 
short-term outcomes that participants experience prior 
to treatment. Post-Treatment depicts the medium-term 
outcomes that participants will experience following 

Fig. 2  Theory of Change diagram for Prehab2Rehab programme
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their treatment (if applicable). Discharged up to 1 Year 
depicts the long-term outcomes that participants should 
experience up to one year after their treatment ends.

Step 5 articulated the key inputs and activities that 
exist within P2R, such as health assessments, screen-
ing, signposting and individualised interventions, which 
are expected to bring about those desired outcomes. 
These inputs and activities are provided in the left-hand 
columns of the ToC. Step 6 identified five assumptions 
that stakeholders felt may affect the delivery or impact 
of P2R, while Step 7 articulated the stakeholders with 
roles to play in the delivery of P2R. The assumptions and 
stakeholders are detailed at the bottom of the ToC. The 
indicators, which were developed by the evaluators and 
Prehab2Rehab leaders outside of the workshop, are avail-
able in Additional File 1.

Due to the complexity of the programme, the process 
included the development of a more detailed ToC, in 
which the simplified model is nested, that provides addi-
tional operational detail that is typically more akin to a 
logic model (Fisher et al., 2021), such as the overarching 
cancer pathway, as well as the various entry points and 
differing interventions that patients receive, leading to 
the anticipated outcomes. This is available in Additional 
File 2. A ToC narrative was also developed, which dis-
cusses the evidence underpinning each of the assump-
tions provided in the diagram. This narrative is available 
in Additional File 3.

Discussion
The iterative, participatory process used to develop the 
ToC is replicable not only for cancer prehabilitation pro-
grammes, but also for a wide range of other complex pro-
grammes, policies, and interventions to inform the design 
of evaluations. While we adopted a similar approach to 
those recommended by Connell and Kubisch [10] and 
De Silva et al. [12], there are important reflections on the 
successes and challenges of applying this process in prac-
tice. This section explores those reflections, as well as the 
benefits of developing a ToC for evaluation.

Successes
Developing a robust ToC can be a significantly time-
consuming process [12, 41]. We found that drafting an 
initial ToC diagram based on our early understanding 
of the programme, and using this as a starting point at 
the ToC development workshop was highly effective in 
making this process more efficient. Rather than asking 
the stakeholders in the workshop to populate a ’blank 
sheet’ with the relevant characteristics of a theory of 
change, we presented them with exemplar activities, 
interventions, and outcomes based on the evidence col-
lected that triggered conversations where stakeholders 

could highlight what was important and relevant to 
them. Stakeholders reviewed the initial ToC for its 
accuracy and confirmed, clarified, or debated the points 
made. This allowed us to gather the relevant input from 
stakeholders in two hours, condensing a process that 
could take up to two days [41].

Due to the diverse nature of stakeholders and the 
common practice of remote working, the decision was 
made to host the ToC workshop online via Microsoft 
Teams. While there are innate issues with this such as 
the potential for technological difficulties [33], this was 
also thought to be a successful approach. Using video-
conferencing software can enhance the accessibility 
of stakeholder engagement activities by removing the 
time and costs associated with travel to an in-person 
workshop [17]. The team felt that, given the diverse 
range of stakeholders involved in the programme, 
removing these burdens resulted in better attendance 
and engagement at the workshop than would have been 
achieved in-person. This is an important reflection, 
given the need to maximise stakeholder input to a ToC, 
especially when the programme in question is multi-
faceted and complex as it was with Prehab2Rehab [13, 
[38]. Equally, the workshop was able to facilitate discus-
sions between diverse stakeholders in the programme. 
While the ToC diagram itself is the primary output, the 
connections, interactions, and engagement between 
diverse stakeholders – that may not have occurred 
without the workshop – are to the benefit of the pro-
gramme. This is comparable to other areas of public 
health evaluation, where participatory activities act as a 
“hook” to bring together stakeholders, and the resultant 
discussions and interactions are equally as impactful as 
the workshop output itself [1].

Another aspect of hosting the workshop online was 
the use of the Miro software to build the ToC. This was 
thought to be an appropriate tool to bring together the 
perspectives of the stakeholders, as all stakeholders that 
attended the workshop were able to work on the same 
document, meaning points could be discussed, con-
firmed, or disputed with the whole group. In-person, this 
may be difficult to achieve if stakeholders needed to be 
split into groups to keep discussions and inputs practi-
cally manageable. Equally, because the Miro board was 
left open after the workshop, individuals who were una-
ble to attend could provide their input in their own time. 
To this end, we feel as though the process employed for 
the P2R ToC was heavily participatory and maximised 
the input of the expert stakeholders who attended. Using 
Teams to facilitate the discussion and Miro to provide a 
base ToC that was edited by stakeholders was felt to be a 
pragmatic and efficient approach to maximising partici-
pation and collaboratively developing a robust ToC.
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Challenges
There were, of course, challenges associated with devel-
oping this ToC. Given the complexity of Prehab2Rehab 
and the large number and diverse range of stakeholders, 
it was unrealistic to expect that every part of the pro-
gramme would be represented in the ToC development 
workshop. This means that the initial and subsequent 
drafts of the ToC may not fully reflect the views of the 
stakeholders who did not engage in the process. To over-
come this, we shared the draft ToC with wider stake-
holders who missed the workshop via a combination of 
emails and follow-up meetings to collect their input. This 
provided another challenge, in that refining the ToC was 
time-consuming and it was difficult to capture the input 
of every stakeholder. Equally, owing to the complex-
ity of the programme, there were sometimes conflicting 
views on the activities and outcomes which required the 
evaluators to have additional meetings with Prehab2Re-
hab leaders to ensure the accuracy of the diagram. This 
indicates how a ToC development process can impact 
the timelines for evaluations, particularly of complex 
programmes. While the timeline for this evaluation was 
relatively flexible, the refining process we employed may 
not be appropriate for evaluations with strict, challenging 
deadlines.

Another challenge we experienced was occasional 
confusion around whether the ToC should be a realistic 
depiction of the programme in its current state, or a less-
detailed theoretical depiction of how the programme is 
designed to bring about the desired change. In the case 
of Prehab2Rehab, where there are some disparities at 
present between the aspirations and the actual delivery, 
there were often conflicting perspectives presented on 
the ToC. As stakeholders were unfamiliar with the con-
cept of ToC, evaluators were required to ensure discus-
sions remained focused on how Prehab2Rehab should 
operate in theory, rather than the current practical real-
ity. This presents an important reflection for future eval-
uations, where the purpose of a ToC and what is expected 
must be clearly articulated to all stakeholders who are 
inputting to the diagram. On reflection, more time could 
have been allocated to explaining this and it may have 
saved time when it came to refining the diagram.

Uses for evaluation
We used this ToC development process as the starting 
point for our evaluation of Prehab2Rehab, and there are a 
number of ways in which developing a Theory of Change 
has strengthened our ability to evaluate the programme. 
Firstly, the participatory process taken facilitated 
stronger connections between the evaluation team and 
the leaders and deliverers of P2R. The ToC development 
process and subsequent other meetings and connection 

points facilitated and built the relationship and com-
munication channels between the evaluation team and 
P2R stakeholders, and helped to build rapport. Many of 
the stakeholders involved in developing the ToC were 
likely to be part of the evaluation, so this enabled them 
to understand the purpose of the evaluation and ask any 
questions less formally. This indicates that a ToC devel-
opment process may be an effective and useful way for 
evaluators to build rapport with stakeholders at the out-
set of an evaluation.

As well as the interactions with Prehab2Rehab stake-
holders, the ToC diagram itself facilitated a more thor-
ough understanding of the programme among the 
evaluation team. Engaging a wide range of stakeholders 
enabled the evaluation team to understand how the dif-
ferent aspects of Prehab2Rehab were working in practice, 
how they linked to each other and the overarching patient 
pathway. Once the ToC had been finalised, the evalu-
ation team felt they had a significantly deeper under-
standing of Prehab2Rehab, that would not have been 
possible through independently reviewing programme 
documents. In turn, this facilitated the development of 
robust indicators to be used in the evaluation. This is in-
keeping with other perspectives on Theories of Change, 
in that developing a ToC can help to identify the data that 
can best answer evaluation questions [3]. By clarifying 
the P2R programme and explicitly identifying its short, 
medium, and long-term outcomes, the evaluation team 
were able to align indicators with these outcomes. This 
helped us develop an evaluation matrix which supported 
us to identify the data needed to evidence the impact of 
Prehab2Rehab. By mapping the evaluation questions 
against the routinely collected data that could answer 
them, we were able to design methods to collect primary 
data that was also necessary to answer the questions. 
Evaluators should therefore consider a ToC development 
process at the outset of an evaluation, particularly when 
they may have limited understanding of the programme 
in question and data sources available to them.

Perhaps the most significant benefit of developing a 
ToC is the potential to “test” the programme’s model 
through the evaluation. The outcomes and indicators 
are one part of this, but a ToC also captures the theo-
retical delivery model and the assumptions that the pro-
gramme’s outcomes may be dependent on. This enables 
further refinement of the evaluation approach, identify-
ing the questions that need to be asked to understand if 
the theoretical model is being delivered in practice and if 
the assumptions being made are holding true in the real 
world. Furthermore, developing a ToC indicated how 
Prehab2Rehab was intended to work in its given context. 
This enabled the evaluation to assess the applicability 
and generalisability of the programme to other contexts 
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[40]. This is the additional value of using a ToC approach 
rather than a logic model, as a ToC articulates concepts 
beyond the operational details of a programme and can 
capture the complexity of a programme within its wider 
context. In the example of Prehab2Rehab, the ToC cap-
tures the theory that underpins the programme alongside 
the routine delivery of the broader cancer pathway. By 
illustrating conceptual change pathways, the ToC repre-
sents the theory that underpins Prehab2Rehab, whereas 
a logic model would explain step-by-step how the pro-
gramme should work in practice. This indicates that eval-
uators could use a ToC development process to support 
a theory-based evaluation, which can consider the effec-
tiveness and efficiency of a programme. The findings of 
this type of evaluation are likely to be important to stake-
holders and commissioners.

The ToC development approach is not without its limi-
tations. Given that a ToC depicts the theoretical mecha-
nisms for how and why a programme may bring about 
its outcomes, it cannot be assumed that all the mecha-
nisms of change are delivered in practice. This is par-
ticularly true for complex programmes like P2R, where 
wider influences are likely to impact the real-world deliv-
ery of the programme. A ToC may therefore exclude 
operational details of a programme that are important 
to acknowledge in an evaluation [16]. However, as our 
process enabled the development of a classic, concep-
tual ToC (Fig. 2) nested within a more detailed ToC with 
additional operational detail (Additional File 2), we have 
mitigated against this limitation.

Because the ToC identifies the desired outcomes of the 
programme, it does not capture unintended outcomes. 
This is an important reflection for evaluators, as evalu-
ations should strive to uncover both the intended and 
unintended impacts of interventions [28]. While the ToC 
provides an appropriate framework to test if and how 
intended outcomes are brought about, evaluators should 
consider whether the evaluation methods employed are 
capable of capturing the wider, unintended outcomes of 
a programme.

Similarly, Theories of Change have been criticised for 
not capturing the wider, whole-system view, or consid-
ering overall whether or not the programme is the right 
thing to do [2, 41]. However, we have found them to be 
successful and provide valuable insight into the evalua-
tion design process, including where Prehab2Rehab sits 
within the broader cancer pathway. When used in com-
bination with other methodologies, a ToC can provide an 
effective framework for evaluation of complex interven-
tions. While Theories of Change provide an appropriate 
framework to test interventions, evaluators should con-
sider additional evaluation methodologies that review the 
impacts of interventions on the whole-system to provide 

evidence that expands beyond overly simplistic, individ-
ual-level actions to influence public health [27].

Conclusions
Despite its challenges, the process of developing a ToC 
was thought to be highly beneficial to the evaluation 
of Prehab2Rehab. The backwards mapping approach 
resulted in a ToC diagram that informed the evaluation 
approach, methods, and questions. Delivering a ToC 
development workshop using software such as MS Teams 
and Miro, as well as developing a draft ToC prior to the 
workshop, were seen to reduce the time taken to estab-
lish a ToC for the programme. The process also enabled 
evaluators to build rapport with stakeholders across the 
P2R programme. We recommend that evaluators imple-
ment this approach to develop a deeper understanding 
of the intervention being evaluated, to facilitate relation-
ships with programme stakeholders, and to maximise the 
impact of their evaluations by identifying the most per-
tinent questions to be answered. Further reflection and 
publication on this approach would test its applicability 
to other areas of public health and refine the method of 
developing a ToC.
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