
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk

Universities of Leeds, Sheffield and York

Deposited via The University of Sheffield.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/id/eprint/243064/

Version: Published Version

Article:

Rosenthal, K., Kudiersky, N., Frith, G. et al. (2026) The effect of prehabilitation on health 
resource use and 1‐year survival: an observational cohort evaluation of the active together
service. Journal of Evaluation in Clinical Practice, 32 (3). e70425. ISSN: 1356-1294 

https://doi.org/10.1111/jep.70425

Reuse 

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence 
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the 
authors for the original work. More information and the full terms of the licence here: 
https://creativecommons.org/licenses/ 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 

mailto:eprints@whiterose.ac.uk
https://doi.org/10.1111/jep.70425
https://eprints.whiterose.ac.uk/id/eprint/243064/
https://eprints.whiterose.ac.uk/


Journal of Evaluation in Clinical Practice 

ORIGINAL PAPER

The Effect of Prehabilitation on Health Resource Use and 
1‐Year Survival: An Observational Cohort Evaluation of 
the Active Together Service 
Kerry Rosenthal1 | Nik Kudiersky1 | Gabriella Frith1 | Gail Phillips1 | Carol Keen2 | Daniel Howdon3 | Shaun Barratt1 |
Diana M. Greenfield2 | Gary H. Mills2 | Anna Myers1 | Liam Humphreys1 | Robert Copeland1

1School of Sport and Physical Activity, Advanced Wellbeing Research Centre, Sheffield Hallam University, Sheffield, UK | 2Sheffield Teaching Hospitals NHS 

Foundation Trust, Royal Hallamshire Hospital, Sheffield, UK | 3Academic Unit of Health Economics, University of Leeds, Leeds, UK

Correspondence: Kerry Rosenthal (k.rosenthal@shu.ac.uk)

Received: 12 December 2025 | Revised: 12 December 2025 | Accepted: 20 March 2026

Funding: Yorkshire Cancer Research

Keywords: cancer | dietetics | exercise | prehabilitation | psychology | surgical oncology

ABSTRACT

Introduction: Research suggests that multi‐modal prehabilitation can improve quality of life and clinical outcomes. There is, 

however, limited evidence on the effect of prehabilitation on hospital resource use.

Methods: This is a non‐randomised observational cohort evaluation. The intervention group were patients receiving multi‐ 

modal prehabilitation (Active Together) before surgery for colorectal, lung or upper gastrointestinal cancer between January 

2022 and March 2024. Patients who declined to participate in Active Together and historical patient data (2017–2021) were used 

as comparator groups. Outcome measures were length of hospital stay, length of critical care stay, total number of days spent in 

hospital as a readmission within 90 days following surgery, and one‐year survival rate.

Results: Three hundred and five patients completed prehabilitation, 96 patients declined to join the service, and 869 patients 

were included in the historical dataset. Active Together colorectal patients spent less time in critical care than historical 

colorectal patients (0.9 vs 1.2 days, p = 0.011). Whereas Active Together lung patients spent longer in critical care than historical 

lung patients (2.5 vs 1.7 days, p < 0.001). One‐year survival rate was greater in Active Together patients compared to the 

declined group (95% vs 85%, p = 0.013) but did not differ significantly from the historical group (95% vs 92%, p = 0.140). The 

probability of prehabilitation being more cost‐effective than not receiving prehabilitation was 58%, 60%, and 59% for colorectal, 

lung and upper gastrointestinal patients, respectively.

Conclusion: The impact of prehabilitation on healthcare resource use was mixed with promising evidence of a positive effect of 

prehabilitation and rehabilitation on overall survival. There were notable differences between tumour groups in these outcomes 

which warrants further investigation. Future research is needed to build on these findings by including a larger sample size, a 

wider range of tumour groups, and a longer follow up period.

1 | Introduction 

Surgeries for colorectal, lung or upper gastrointestinal (GI) 

cancers are invasive, and it can take patients many months, if at 

all, to return to their pre‐surgery functional ability [1]. There is 

also a high risk of surgery‐related complications, which can lead 

to increased mortality and morbidity [2, 3]. Prehabilitation aims 
to optimise patient resilience prior to surgery, improve post-

operative outcomes, and facilitate recovery and increasingly 
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involves a multi‐modal intervention combining physical activ-

ity, dietetic and psychological support [4, 5]. There is growing 

evidence that prehabilitation can improve clinical outcomes 

and quality of life [6, 7]. Additionally, prehabilitation may 

improve patient eligibility for surgery [8–10], allowing patients 

to access treatments otherwise unavailable to them. Despite 
evidenced benefits, prehabilitation is not standard care for 

cancer patients across the UK.

The length of stay post‐surgery is often used as an indicator of 
the patient's recovery and treatment costs. Reducing length of stay 

is part of the business‐case justification for investment in pre-

habilitation. However, it is a highly variable measure, as many 

factors can lead to a longer length of stay, such as comorbidities, 

clinical judgement, and day of admission [11]. A previous meta‐ 

analysis showed that exercise interventions prior to surgery for 

lung cancer patients significantly reduced length of stay by an 
average of 4.2 days [12]. Similarly, a meta‐analysis found a 3.7‐day 

reduction in length of stay for abdominal cancer patients who 

received prehabilitation compared to controls [13]. The individual 

studies included in the meta‐analysis did not find significant 

differences in length of stay when analysed separately [14–16], 

indicating the need for large sample sizes to identify changes in 
this highly variable measure.

A recent study on prehabilitation prior to colorectal surgery 

showed an average reduction in hospital stay (0.91 days) and a 
cost saving of €140 per patient [17]. Two systematic reviews of 

studies examining prehabilitation cost show that generally, 

prehabilitation for surgery tends to be cost‐effective; however, 

they caution the risk of publication bias [18, 19].

Previous evidence suggests that prehabilitation improves 

disease‐free survival in colorectal cancer patients [20, 21]. 

However, the evidence in this area for other cancers remains 

limited [12, 22]. A three‐year rehabilitation programme for 

patients with colorectal cancer resulted in significantly im-

proved eight‐year survival rates (90.3% survival compared to 
83.2%), although limited differences were seen after one year.

Further insights into the effects of prehabilitation on length of 

stay, cost‐savings and survival are required to build on the 
limited evidence available. Additionally, prehabilitation in a 

real‐world setting, including the most complex patients, has not 

been fully explored.

Active Together is a prehabilitation and rehabilitation service in 

Sheffield, UK, that provides multimodal support for patients 

undergoing treatment for lung, colorectal or upper GI cancer 

[23, 24]. The service is integrated into the NHS cancer care 

pathway, and all eligible patients are referred to the service. 

This paper aims to estimate the effectiveness of the Active 

Together intervention compared to the no intervention com-
parators on one‐year survival and healthcare resource use. It is 

hypothesised that patients who received prehabilitation with 

Active Together will have a higher one‐year survival rate and 

lower healthcare resource use.

2 | Methods 

The protocol for this non‐randomised observational cohort 
evaluation has been previously reported [24]. A randomised‐ 

control trial was not considered ethical, given the demonstrated 

clinical benefits of prehabilitation [6, 7]; therefore, this study 

aims to emulate a trial by a single arm observational study with 

appropriate comparator groups. This study has adopted a 

healthcare system perspective. This study has been reported in 

line with the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) checklist which is available 

in appendix 1.

2.1 | Ethics Statement 

The service evaluation was approved by the Clinical 

Effectiveness Unit at Sheffield Teaching Hospitals NHS Founda-

tion Trust (Ref 11115 ‐ May 19, 2022). Evaluation data were 

pseudonymised prior to analysis to ensure patient confidentiality. 

Patients attending Active Together provided informed consent to 

share hospital data for the evaluation. Patients who did not attend 
Active Together were included if they had not opted out the NHS 

National Data Opt‐Out Service.

2.2 | Data Sources 

A list of Active Together participants and prehabilitation dates, 

and surgical data for all groups were provided by Sheffield 

Teaching Hospitals NHS Foundation Trust.

2.3 | Participants 

All eligible patients within the evaluation time frame were 
included. Figure 1 shows a flow diagram summarising patient 

numbers included at each stage.

2.3.1 | Prehabilitation Group 

Patients receiving curative treatment for colorectal, lung or 

upper GI cancer were referred to Active Together at the point of 

diagnosis. Active Together provided personalised physical 

activity, dietetic and psychological support, depending on pa-
tients' level of need, which was determined by a range of factors 

including existing comorbidities and baseline level of fitness. 

Patients with a higher level of need received specialist support 

such as one‐to‐one sessions with a physiotherapist, dietician or 

clinical psychologist, and participated in group exercise classes, 

whereas low‐need patients received home exercise programmes 
and online resources. All Active Together patients were offered 

support throughout their cancer treatment and up to 6 months 

of rehabilitation (3 months restorative and 3 months support-

ive) [24], although not all patients participated in rehabilitation. 

Detailed descriptions of the needs assessment and support of-

fered are available elsewhere [23]. The length of prehabilitation 

varied depending on the treatment wait times. Between January 
2022 (the inception of the service) and March 2024 (the end of 

the initial funding period), 425 patients received surgery for 

colorectal, lung or upper GI cancer after attending pre-

habilitation at Active Together. Patients who only received 

other forms of treatment (e.g. radical radiotherapy) but not 

surgery were not included in this analysis. 104 patients were 
excluded from further analysis, as they had not received at least 

two weeks of prehabilitation. Therefore, the results are an 

estimation of the average treatment effect on the treated.
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2.3.2 | Comparator Groups 

As Active Together is an NHS clinical service and not a research 

trial, a concurrent control group was not available. Patients who 
were referred to Active Together but declined to participate in 

the service (N = 96) were therefore used as a comparator group. 

A historical dataset comprising 3427 surgeries performed at 

Sheffield Teaching Hospitals NHS Trust between January 2017, 

and December 2021 was obtained to use as an additional 

comparator group. The use of historical data as a comparator 
group is an established approach used in single‐arm research 

trials [25].

2.4 | Clinical Outcomes 

The length of stay in hospital and the length of stay in critical care 

after surgery were obtained from hospital records. Additionally, 

the total number of days spent in hospital as an emergency 
readmission in the 90 days following surgery was included as a 

secondary outcome. Date of death was used to calculate one‐year 

survival rate.

2.5 | Outliers and Missing Values 

The mean and standard deviation of the historical data were 
used to exclude length of stay outliers more than 3.29 standard 

deviations above the mean, as done previously [26]. This 

equated to a length of stay of over 44 days. As the sample size in 

this study is relatively small, these outliers may have had a 

disproportionate effect on the results. Five Active Together 

outliers and 47 historical data outliers were removed. There 

were no length of stay outliers in the declined group.

There were no missing values in the final cohorts.

2.6 | Matched Controls 

To minimise bias related to variation in surgical complexity, 

Active Together patients were randomly matched to up to three 

historical controls [27], by procedure type and whether their 

tumour was malignant (N = 282) or benign (N = 23). Data were 
not available to match by disease progression or cancer stage; 

however, all patients were undergoing treatment with curative 

intent. A list of included surgical procedures is available in 

Appendix 2. A total of 11 Active Together patients with no 

appropriate match were excluded from further analysis. The 

final sample sizes for each group are shown in Table 1.

2.7 | Cost Estimation 

The estimated cost of the Active Together service was £712.86 

per referred patient. This included support provided before and 

after surgery. This was calculated from the annual cost of 

running the service (including salary, premises, equipment, 

training, travel and miscellaneous costs) divided by the number 

of referrals received per year. The number of referrals received, 
rather than the number of patients who take up the offer, was 

used because there were costs associated with attempting to 

book patients in who eventually decline to join the service.

The hospital stay cost for surgical cancer treatment for each 

patient was calculated using the methods described by 

TABLE 1 | Sample sizes and characteristics for each tumour and 

prehabilitation/non‐prehabilitation group.

Tumour 
group Group N

Mean age 
in years 

(SD)

Male 
sex 
(%)

Colorectal Active 

Together

162 68.6 (10.0) 53.7

Declined 31 68.0 (10.5) 51.6

Historical 463 66.8 (11.1) 55.9

Lung Active 

Together

81 67.8 (9.0) 46.9

Declined 51 70.6 (8.2)* 47.1

Historical 243 70.1 (9.0)* 51.9

Upper GI Active 

Together

62 65.1 (9.6) 69.4

Declined 14 68.6 (7.9) 78.6

Historical 163 65.2 (10.0) 78.5

Total Active 

Together

305 67.7 (9.7) 55.1

Declined 96 69.5 (8.9) 53.1

Historical 869 67.4 (10.5) 59.0

*Significantly different (p < 0.05) from Active Together group.

FIGURE 1 | A flow diagram summarising patient numbers 

included at each stage. 
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Arabadzhyan and colleagues [28]. The HRG4+ National Costs 

Grouper was used to assign HRG codes to each hospital spell 

and associated costs drawn from the 2022‐23 National Cost 

Collection data series.

2.8 | Data Analysis 

T‐test and Fishers' exact tests were used to compare the age and 
sex, respectively, between the Active Together group and the 

Declined and Historical groups. A Spearman's rank correlation was 

performed to test whether it was appropriate to include age as a 

covariate for length of stay analysis; however, there was no corre-

lation between age and length of stay (rho = 0.003, p = 0.927).

The data were not normally distributed; therefore, the Mann– 

Whitney U test with a Benjamini–Hochberg correction for the 

two comparisons (to Declined and Historical groups) was used to 

compare healthcare resource use. p < 0.05 was considered sta-

tistically significant, and a Cohen's d effect size over 0.2 was 
considered meaningful [29]. Both means and medians are pre-

sented. The data were not normally distributed; however, the 

means are more clinically meaningful in this instance, as they 

reflect the total per‐patient cost incurred by the hospital.

A cost analysis was performed to determine whether Active 

Together was associated with increased overall treatment costs. 

Data were only available to compare with the Declined group. 

The analysis included the cost of the Active Together pro-

gramme as well as the costs incurred during the initial hospital 

stay, including surgical procedures. Independent t‐tests were 
used to compare the treatment costs between the Active 

Together and Declined groups for each tumour group. A 

probability of cost‐saving is provided in line with conventional 

health economic methods [30], using 10,000 bootstrap samples. 

Where results show positive improvements in health outcomes, 

this can be considered to be a lower limit on the probability of 

cost‐effectiveness (i.e., a conservative estimate).

One‐year survival post‐surgery was analysed using a Cox pro-

portional hazards regression model. p < 0.05 was considered 

statistically significant.

3 | Results 

3.1 | Characteristics 

Sample characteristics were not significantly different between 

groups, apart from in the lung cancer patients, where Active 

Together patients were significantly younger than the declined 
and historical groups (Table 1).

3.2 | Prehabilitation Length 

The average prehabilitation length (from the first appointment 

with Active Together to their first treatment) and the length of 

support before surgery is shown in Table 2.

3.3 | Reasons for Declining 

The reasons for declining Active Together given by the declined 
group are shown in Figure 2. The most common reasons 

TABLE 2 | Mean (SD) Active Together prehabilitation length for each tumour group.

Tumour Group
Mean prehabilitation 
length in days (SD)

Mean days from first 
appointment to surgery (SD)

Colorectal (N = 162) 47.7 (34.7) 56.7 (52.7)

Lung (N = 81) 26.3 (14.2) 41.4 (30.8)

Upper GI (N = 62) 33.8 (14.4) 102.7 (43.0)

Total (N = 305) 36.8 (22.8) 62.2 (50.6)

FIGURE 2 | Reasons given by the ‘Declined’ group for not participating in the Active Together service. Appts; appointments. 
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for declining were ‘Not interested’ (N = 31) and ‘Self‐ 

managing’ (N = 28).

3.4 | Length of Stay 

There were no significant differences in length of stay between 

the groups, overall or for the tumour sub‐groups (Table 3). 

Historical colorectal patients had a significantly longer 

(+0.32 days) stay in critical care than Active Together patients. 

Similarly, the Declined colorectal group had a longer stay in 

critical care than Active Together colorectal patients, although 
this was not statistically significant (Table 3). Historical lung 

cancer patients spent significantly less time (−0.75 days) in 

critical care than Active Together patients.

3.5 | Hospital Readmissions 

There were no significant differences in the total number 

of days spent in hospital after an emergency readmission in the 

90 days post‐surgery (Table 3).

3.6 | Surgery Stay Cost 

There were no significant differences between the total cost of 

hospital stay and prehabilitation for Active Together patients 

compared to the declined group (Table 4). The probability of 

cost‐saving was in all cases greater than 50%.

3.7 | One‐Year Survival 

Active Together patients were more likely to survive one year 

compared to the Declined group (Table 5). There were no 

significant differences in one‐year survival between the Active 
Together groups and the Historical groups.

4 | Discussion 

This study suggests that prehabilitation has a beneficial effect 

on healthcare resource use and one‐year survival. The small 

sample size means that the ability to detect significant differ-

ences in highly variable measures is limited; however, some 

meaningful differences (as defined by an effect size > 0.2) were 

found. For example, there was a meaningful improvement in 

length of stay for the upper GI Active Together patients, with 
declined and historical patients staying 0.23 and 1.61 days 

longer, respectively. This represents a meaningful reduction in 

NHS resources; however, a larger sample size is required to 

determine statistical significance.

The length of stay results are consistent with previous studies, 

which found nonsignificant reductions in length of stay after 

prehabilitation [14–16], although the magnitude of the reduc-

tion is smaller here. A similar service based in Greater Man-

chester, Prehab4Cancer, found length of stay was significantly 

shorter after prehabilitation for colorectal (−1.5 days) and lung 
(−0.4 days) cancer patients, but not significantly different for 

oesophageal (−0.2 days) cancer patients [31], compared to a 

combined historical, declined and not referred comparator 

group. Their non‐prehabilitation groups had a longer mean 

length of stay compared to the Sheffield historical patient 

cohort, suggesting a difference in regional hospital practice. 

Therefore, there may have been greater opportunity for 

improvement. In the Active Together analysis, all upper GI 

cancer groups had a shorter mean length of stay than the pre-

habilitation group in the Prehab4Cancer report. This demon-
strates that the potential reductions in length of stay through 

prehabilitation may vary across hospitals, depending on current 

practice.

This study identified a significant difference in critical care days 

between the Active Together colorectal group (0.9 days) and the 

Declined group (1.2 days). Prehab4Cancer found a comparable 

difference in critical care days for their colorectal cancer pa-

tients (1.4 vs. 1.8 days for the prehabilitation and non‐ 

prehabilitation groups, respectively) [31]. In this evaluation, 

there was a similar non‐significant trend for upper GI patients. 
Larger sample sizes are required to confirm these trends.

There was one result that suggested prehabilitation may 

increase hospital resource use, with Historical lung cancer pa-
tients spending significantly less time (−0.75 days) in critical 

care compared to Active Together patients. This difference may 

be partially explained by the inclusion of higher‐risk patients in 

the Active Together cohort (i.e. individuals who may not have 

previously been offered surgery due to poor baseline fitness). In 

some cases, patients were referred to Active Together with the 
goal of becoming fit enough for surgery through prehabilitation. 

As a result, the Active Together group may have included pa-

tients at greater risk of postoperative complications, potentially 

requiring longer hospital stays. Before the inception of Active 

Together, these patients would not have received surgery and, 

therefore, would not be included in the historical dataset.

The number of patients who were not eligible for surgery at the 

start of prehabilitation was not systematically recorded, 

although this has been reported by clinical teams anecdotally. 

Therefore, their inclusion in the final Active Together group is 
uncertain. A previous study on prehabilitation for lung cancer 

patients, however, found that only 41% patients were fit for 

surgery before prehabilitation, whereas after prehabilitation, 

76% were fit for surgery [10]. This suggests that almost 60% of 

patients who were ineligible for surgery, became eligible after 

prehabilitation. Systematic recording of surgical eligibility 
would be useful to determine the potential confounding effect 

on the results.

There were no significant differences in the total number 

of days spent in hospital after an emergency readmission in the 
90 days post‐surgery. This finding aligns with a previous meta‐ 

analysis, which also found no significant difference in 30‐day 

hospital readmissions between prehabilitation and control 

groups in patients undergoing abdominal cancer surgery [13]. 

As there are many possible reasons for emergency readmission, 

this measure may not be specific enough to capture any dif-
ferences due to improved preoperative fitness.

For all three tumour groups, the mean cost was higher for the 

declined group than the Active Together group, with average 
cost savings of £260, £494, and £477 for colorectal, lung and 

upper GI cancer patients, respectively. While not statistically 

significant, if the cost‐savings in this evaluation are extrapolated 

to a national level, it could save the NHS £19 million per year, 

based on the number of lung and gastrointestinal cancer cases 
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TABLE 3 | Hospital resource use after surgery for Active Together (AT), declined and historical patients.

Variable

Tumour 

group

Median (IQR) Mean (SD) Mean difference to AT† (95% CI) p value (Effect size)

AT Declined Historical AT Declined Historical Declined Historical Declined Historical

Length of stay in 

hospital

Colorectal 7 (2–22) 6 (0–33.5) 6 (2–30.5) 7.73 (5.22) 9.48 (9.14) 8.16 (7.18) 1.76 (−1.68– 5.20) 0.43 (−0.61–1.47) 0.810 (0.04) 0.810 (0.07)

Lung 5 (2–15) 5 (2–18) 5 (2–16) 6.21 (3.68) 7.27 (6.15) 5.82 (3.92) 1.06 (−0.84–2.97) −0.39 (−1.34–0.56) 0.947 (0.02) 0.408 (0.16)

Upper GI 8 (5–23.5) 9 (6–17.5) 9 (5–33) 9.48 (5.20) 9.71 (3.63) 11.10 (7.09) 0.23 (−2.18–2.64) 1.61 (−0.09–3.32) 0.282 (0.28) 0.106 (0.31)

Total 7 (2–22) 6 (2–29) 6 (2–29) 7.68 (4.97) 8.34 (7.03) 8.06 (6.65) 0.66 (−0.87–2.19) 0.38 (−0.34–1.09) 0.778 (0.03) 0.733 (0.06)

Length of stay in 

critical care

Colorectal 0 (0–0) 0 (0–0) 0 (0–0) 0.86 (1.70) 1.26 (2.24) 1.18 (1.91) 0.39 (−0.46–1.25) 0.32 (0.00–0.64) 0.507 (0.10) 0.011* (0.26)

Lung 2 (2–3) 2 (2–2) 2 (2–2) 2.49 (1.77) 3.02 (4.37) 1.74 (2.41) 0.53 (−0.76–1.81) −0.75 (−1.25–−0.26) 0.300 (0.23) < 0.0005* (0.61)

Upper GI 5 (4–6) 5.5 (4.5–7) 5 (5–6) 5.53 (3.46) 6.07 (3.08) 5.93 (3.25) 0.54 (−1.40–2.48) 0.40 (−0.61–1.41) 0.356 (0.24) 0.356 (0.20)

Total 2 (0–2) 2 (2–2) 2 (2–2) 2.25 (2.83) 2.90 (3.91) 2.23 (2.96) 0.65 (−0.20–1.50) −0.02 (−0.39–0.36) 0.376 (0.15) 0.664 (0.03)

Total days in 

hospital after 

readmission as an 

emergency, in the 

90 days post‐surgery

Colorectal 0 (0–10.5) 0 (0–7) 0 (0–13. 5) 0.87 (3.17) 0.58 (2.16) 1.23 (4.73) −0.30 (−1.30–0.71) 0.36 (−0.32–1.03) 0.607 (0.09) 0.545 (0.11)

Lung 0 (0–15.5) 0 (0–7) 0 (0–11) 1.89 (6.36) 0.76 (1.97) 0.86 (3.08) −1.14 (−2.71–0.44) −1.04 (−2.56–0.49) 0.747 (0.08) 0.587 (0.14)

Upper GI 0 (0–7) 0 (0–20.5) 0 (0–13) 0.79 (3.43) 2.36 (7.50) 1.73 (7.50) 1.56 (−2.84–5.97) 0.94 (−0.55–2.42) 0.571 (0.16) 0.42 (0.22)

Total 0 (0–12.5) 0 (0–8) 0 (0–13) 1.14 (4.34) 0.96 (3.48) 1.22 (5.01) −0.18 (−1.08–0.71) 0.08 (−0.54–0.70) 0.880 (0.02) 0.841 (0.06)

Note: Bold values indicate statistically significant. 
Abbreviation: AT, Active Together. 
*Statistically significant. 
†A positive value indicates a longer stay/more days in hospital compared to Active Together patients.
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[32] and the percentage that receive surgery [33]. These results 

are similar to a previous study that showed an average €140 

saving for colorectal cancer patients 30‐day post‐operative 

hospital costs [17].

Given the improvement in fitness and wellbeing outcomes 

exhibited across patients in the Active Together group [34], 

the probabilities of cost‐effectiveness can be interpreted as a 

lower limit (i.e., conservative estimate) and give confidence 

that the intervention is more likely than not to be cost‐ 

effective, assuming the declined group is a representative 
sample. This assumption is a key limiting factor in the 

interpretation of the cost‐saving results. The reasons given 

for declining Active Together suggest there are some key 

differences, with the most common reasons being ‘not in-

terested’ and ‘self‐managing.’ This may reflect that patients 

do not believe they require structured support, or could 
indicate perceived barriers to participation, such as time 

constraints or a belief that existing self‐care strategies are 

sufficient. Only two patients gave the reason ‘too unwell,’ 

who were both lung cancer patients.

The Active Together model stratifies patients based on their 

level of need. The actual cost of delivering support, therefore, 

varies between individuals. For this evaluation, the same cost of 

Active Together (£712.86) has been allocated to each patient, as 

estimating the true cost would be very complex. This cost 

includes the whole Active Together pathway (prehabilitation, 
maintenance and rehabilitation), not just prehabilitation costs. 

The short‐term cost savings would be greater if only the cost of 

prehabilitation was included. There may be other long‐term 

cost savings that are not captured by this analysis, such as 

reduced reliance on primary care services.

Provision based on needs may be the most cost‐effective 

method, as those with higher initial needs will likely benefit 

the most, as suggested previously [18]. However, providing 

support to these patients typically incurs higher costs, due to the 

requirement for closer supervision and more intensive, in‐ 

person support. As only Active Together patients underwent a 

needs assessment, it was not possible to compare the effec-
tiveness of the intervention on sub‐groups of high or low needs 

patients in this evaluation.

Active Together is a clinician‐led service, which employs phy-
siotherapists to provide physical activity support to patients 

with complex needs, alongside specialist fitness instructors for 

lower needs patients. In contrast, the leisure‐sector led model, 

delivered without clinical supervision is more likely to exclude 

patients with more complex health conditions. This high‐risk 

cancer population potentially have the most to gain from pre-
habilitation, as they face greater risks of treatment‐related 

complications and functional decline. Additionally, a pre-

habilitation service for ovarian cancer patients based in Wales 

found that engagement improved when they moved to a 

physiotherapy‐based service, rather than an exercise‐referral 

service, suggesting that patients placed higher importance on a 

clinician‐led service [35]. The creation of a service that is de-
livered predominantly by allied health professionals allows for 

the inclusion of the most complex and high‐risk patients, and 

TABLE 4 | Total cost of treatment* for Active Together and Declined patients.

Tumour group

Mean (SD)

p value Probability of cost‐savingActive Together Declined

Colorectal £14,321.55 (£4267.95) £14,581.99 (£6420.93) 0.829 58%

Lung £16,789.06 (£4131.40) £17,282.86 (£10,209.1) 0.743 60%

Upper GI £23,081.70 (£8536.23) £23,558.34 (£7068.09) 0.829 59%

*Including surgery and the cost of Active Together [31].

TABLE 5 | Survival rates and hazard ratios from Cox regression model.

Tumour group Statistic Active Together Declined Historical

Colorectal 1‐Year survival (95% CI) 97% (94%–100%) 86% (72%–100%) 95% (93%–97%)

Hazard ratio (95% CI) 1 3.49 (0.78–15.6) 2.15 (0.76–6.07)

p value 0.100 0.150

Lung 1‐Year survival (95% CI) 93% (87%–99%) 89% (80%–99%) 90% (86%–94%)

Hazard ratio (95% CI) 1 1.32 (0.48–3.63) 1.13 (0.53–2.42)

p value 0.600 0.750

Upper GI 1‐Year survival (95% CI) 91% (83%–100%) 68% (45%–100%) 85% (80%–91%)

Hazard ratio (95% CI) 1 3.88 (1.39–10.8) 1.31 (0.61–2.83)

p value 0.010* 0.490

Total 1‐Year survival (95% CI) 95% (92%–98%) 85% (77%–93%) 92% (90%–94%)

Hazard ratio (95% CI) 1 2.29 (1.19–4.40) 1.43 (0.89– 2.30)

p value 0.013* 0.140

Note: Bold values indicate statistically significant. 
*Statistically significant. Hazard ratios for declined and historic data are calculated compared to Active Together patients.
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may improve overall engagement, but requires appropriate 

resource with cost implications. The optimal prehabilitation 

model is yet to be determined.

The type of surgery may also influence whether the interven-

tion is cost‐effective. It has been suggested that prehabilitation 

may be more cost‐saving when the surgery type is particularly 

aggressive [36]. Larger sample sizes would allow for differences 

between surgery types and complexity to be examined.

For all tumour groups, the percentage of patients surviving one‐ 

year was highest in the Active Together group, compared to the 

Declined or Historical groups. This provides promising evidence 

of the positive effect of prehabilitation and rehabilitation on 
overall survival; however, the historical comparisons may be 

confounded by improvements to cancer treatments. Similarly, 

declined groups may have been more unwell or from dis-

advantaged backgrounds, and may receive different treatment 

from healthcare professionals who were aware of whether pa-

tients are participating in the service. Longer term examinations 

of overall and disease‐free survival are necessary to build on this 
area, across cancer types.

4.1 | Statistical Power 

This evaluation was performed using all the available data from 

the evaluation time period. The limited sample sizes mean that 

the statistical tests are underpowered and, therefore, unlikely to 

demonstrate a statistically significant result. Given the standard 

deviation, in order to find a statistically significant difference if 
length of stay is different by one between the groups, 3056 

patients would be required in total. A future evaluation of 

Active Together services across Yorkshire is planned, which 

will greatly increase the power. Nevertheless, this paper pro-

vides important and timely insights into the potential economic 

impact of services such as Active Together.

4.2 | Limitations 

This evaluation was limited by the available data. A relatively 

small cohort of patients had completed at least two weeks of 

prehabilitation prior to surgery. The prehabilitation support of-

fered varied based on patient needs and preferences, and adher-

ence was not measured; therefore, the intervention ‘dose’ cannot 

be quantified. Additionally, confounding factors such as co-
morbidities, cancer stage and baseline functional status were not 

available.

As an evaluation rather than a randomised, blinded research 
study, healthcare professionals were aware of patients' participa-

tion in prehabilitation, which could have affected the treatment 

they received. The comparator groups may be meaningfully dif-

ferent in ways that are not captured by this evaluation, and 

changes to hospital practices over time, including changes over 

Covid‐19 lockdowns, could affect the comparison to historical 

data. These factors will limit the generalisability of the results.

4.3 | Further Study 

The Active Together service has now expanded across York-

shire, delivering across eight NHS trusts with further plans for 

expansion. A larger economic and survival evaluation will be 

conducted, which will allow for more robust conclusions to be 

drawn. Where possible, additional data will be collected to 

address the limitations above.

5 | Conclusions 

Patients that received prehabilitation in a real‐world setting did not 

have higher overall healthcare costs compared to those that 

declined the service and had a higher one‐year survival rate. 
Combined with the positive impact on patient outcomes, these 

results build upon previous research demonstrating the positive 

impact of integrating prehabilitation services like Active Together 

into standard pre‐surgical care pathways for cancer patients. 

Larger‐scale evaluations and clinical comparator studies are 

needed to confirm the positive trends regarding length of stay and 

one‐year survival and understand the impact on access to surgery.
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