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Abstract

Objective: Cancer remains one of the most enduring health crises of the modern

world. Prehabilitation is a relatively new intervention aimed at preparing individuals

for the stresses associated with treatment from diagnosis. Prehabilitation can

include exercise, psychological and nutrition‐based interventions. The present sys-

tematic review aimed to assess the efficacy of prehabilitation on affective and

functional outcomes for young to midlife adult cancer patients (18–55 years).

Outcomes of interest included prehabilitation programme composition, duration,

mode of delivery and measures used to determine impact on affective and func-

tional outcomes.

Methods: The following databases were searched with controlled and free text

vocabulary; Psychological Information database (PsychINFO), Culmunated Index to

Nursing and Allied Health Literature (CINAHL), Medical Literature Analysis and

Retrieval System Online (MEDLINE), Excerpta Medica Database (EMBASE) and

Public MEDLINE (PubMed). Abstract and full‐text screening was conducted with a

secondary reviewer and final texts were subject to risk of bias analysis.

Results: Thirteen texts were included at full‐text. These included data of 797 pre-

habilitation participants (mean age 53 years) and a large representation of female

participants (71% average). Evidence was found for the efficacy of psychological

prehabilitation for anxiety reduction. Prehabilitation did not significantly affect

health related quality of life. Findings moderately supported the therapeutic validity

of exercise prehabilitation for functional outcomes, both in terms of clinical and

experimental improvement with respect to the quality of evidence. Variation be-

tween all prehabilitation types was observed. There was insufficient evidence to

support the efficacy of psychological prehabilitation on stress, distress or

depression.

Conclusion: Implications for future research are highlighted and then discussed with

respect to this young to midlife age group.
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Cancer is one of the most prevalent global health crises, with 19

million new cases projected in 2022.1 Improvements to preventative

treatment are at the forefront of policy and research on national2

and international3,4 levels. The burden of cancer also results in loss of

productivity, income and family time for millions of adults every year

as they recover.5 Prehabilitation is a relatively new approach based

on the principle of pre‐emptive preparation of patients to reduce

treatment or surgery related risks and enhance recovery after a

stressful event by optimizing physical and psychological status. This

can be through exercise, nutrition and psychological interventions

implemented before surgery or treatment occurs.6 Interventions can

be unimodal, whereby one intervention is employed or bi or multi-

modal which uses combinations of interventions.6 For the purpose of

this review, we have categorised lifestyle prehabilitation as proposed

by the Macmillan Cancer Support model7 including exercise, nutrition

and psychological interventions as key pillars of treatment.7 Exercise

prehabilitation is the use of light aerobic or resistance‐based

exercises with an aim to increase cardiorespiratory fitness and

strength.8–14 Patients who exercised frequently post‐diagnosis have

lower mortality rates, fewer rates of recurrence and less severe side

effects.15 Qualitative evidence suggests that patients support aerobic

exercise prehabilitation as a means of preparation both physically

and emotionally for surgery.16 Nutritional prehabilitation, the opti-

mization of nutrient and metabolic stores to compensate for

malnutrition and deficiencies is common during invasive cancer

treatment or surgery.17,18 Malnutrition for cancer patients can be as

a result of reduced food intake and metabolic derangements that can

be induced by the cancer or tumour itself.19 The use of nutritional

support improves nutritional status before cancer surgery,7 de-

creases mortality and increases health related quality of life (HrQoL)

and functional outcomes across cancer types.20 The final category of

prehabilitation is psychological interventions used to counter the

adverse affective impacts of treatment,21 including depression, anx-

iety, stress and can also increase self efficacy22 and HrQoL.23 Evi-

dence suggests that even short forms of psychological interventions

are effective at reducing depression and fatigue post‐surgery,

compared to care as usual.24 Psychological benefits can include

increased resilience against anxiety, depression and cancer‐related

cognitive impairment,25–28 as well as an increase in HrQoL.29 Evi-

dence suggests that the combination of two or more interventions,

either bimodal or multimodal prehabilitation, increases efficacy.30

The aim of this review is to assess the impact of prehabilitation

interventions on patient outcomes. To date, reviews tend to focus on

specific cancer subtypes,31 and by default, include older32,33 or

younger age groups.34–36 The review will specifically address age‐
related gaps by focussing on the young to midlife adult age range

of 18–55 years. Young adult cancer patients are defined as those

between the ages of 18–39.37 However, research indicates that

midlife is a period where the prevalence of multiple risk factors is

high, and it is at this point when the prevalence of cancer increases

for many cancer types.38 The present review also builds on the

existing literature by focussing on both functional and affective

outcomes. Functional outcomes are those which measure a patient's

functional capacity or ability to take part in daily activity. Affective

outcomes, defined in the present review those that include a measure

of anxiety, depression, stress or HrQoL, have been explored within

prehabilitation literature when referring to psychological in-

terventions,27 but for other types of prehabilitation they are rarely

the focus in favour of post‐operative and functional outcomes such as

walk tests.13,14 This currently leads to a lack of evidence currently to

support psychological based interventions due to mixed effi-

cacy.17,26,39–41 This review will address this gap providing an over-

view of both psychological and physical outcomes which is important

for the development of standardized prehabilitation programs.7,8,42

1 | METHODS

The present systematic review was reported and conducted in line

with the preferred reporting for systematic reviews and meta‐
analyses (PRISMA) statements.

1.1 | Search strategy

A systematic review of literature relating to prehabilitation for can-

cer treatment was conducted between 31 January 2021 and October

2021. Five relevant databases were identified for inclusion: Psycho-

logical Information database (PsychINFO), Medical Literature Anal-

ysis and Retrieval System Online (MEDLINE), Culmunated Index to

Nursing and Allied Health Literature (CINAHL), Excerpta Medica

Database (EMBASE) and Public MEDLINE (PubMed). Search terms

were chosen based on relevance and previous literature: 1. Cancer

related terms 2. Prehabilitation related terms 3. Intervention related

terms and 4. Lifestyle related terms. Searches were limited to peer

reviewed articles, published in English and conducted on human

participants. Figure 1 below represents the PRISMA screening

strategy.

1.2 | Inclusion criteria

Studies were included if they involved a prehabilitation intervention

that began any time before the patient's treatment occurred and the

mean age of participants was ≤55. Full inclusion and exclusion

criteria are displayed in Table 1 below:
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1.3 | Screening process

A two‐stage screening process was employed using Covidence™.43

Abstract and full text screening included a secondary reviewer. All

conflicts were addressed in partnership with the second reviewer.

1.4 | Quality assessment

Articles were assessed for quality using a checklist based on previous

literature.44,45 The checklist contained 12 items relating to the

quality of methodological, statistical and clarity of design and

reporting of results. The Checklist scores articles in a range of 0–2.

Scores of two indicated a “yes” response, scores of one indicated a

“partial” response and scores of 0 indicated a “no” or “don't know”

response. A higher score indicates a higher quality article, with 17–24

representing good quality research, a score of 9–16 is acceptable

quality and a score of 0–8 represents low quality research (See

Table 2) (See Supplementary Information S1 for full quality assess-

ment). Figure 1 below outlines the screening and review process for

included studies.

1.5 | Data extraction

Eligible articles were screened for inclusion based on the criteria

outlined in Table 1 above. Extracted data included: (1) Reference, (2)

Study design, (3) Prehabilitation type, (4) Participant demographics,

(5) Intervention design and description, (6) Points of data collection

and follow up, (7) Outcomes of interest, (8) Relevant measures, (9)

Description of results, (10) Effect sizes where applicable. Pre-

habilitation was coded as either psychological, nutritional or exercise

based and whether it was unimodal or multimodal. Study design was

also coded. If available, the pooled effect size of interventions on

F I GUR E 1 PRISMA Flowchart of screening and review process for included studies

TAB L E 1 Inclusion and Exclusion criteria

Inclusion criteria Exclusion criteria

Cancer of any type or stage Wrong disease type

The mean age of total participants within a study of between 18 and 55 years Child, adolescent or geriatric focus

Peer reviewed journal articles Not current research ‐ study protocol or review article

Prehabilitation Not prehabilitation – no pre‐treatment or surgery intervention

Artificial nutritional support

Affective and/or functional outcome measures No relevant outcome measures

Published in English Not available in English
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relevant outcome measures were calculated. Depending on study

design these may be between or within‐group. Due to the hetero-

geneity of outcome measures resulting from full‐text data extraction,

and to increase clarity, a narrative synthesis approach was

employed.46 As studies varied in design, significance was coded based

on the guidelines outlined within each study and included both sta-

tistical significance and clinical significance as defined within each

study where applicable.

2 | RESULTS

2.1 | Search results

Figure 1 below represents data screening and inclusion. 6324 studies

were included for abstract screening and after duplicate removal,

4631 studies remained. Of those, 4444 studies were deemed ineli-

gible for full text inclusion and 187 studies were included for full text

screening. One study within this was added by manual search.47 In

total, 13 were eligible for inclusion based on the criteria (See

Table 1). Study characteristics are outlined below in Table 2. For

search strategy see Supplementary Information 2.

2.2 | Study characteristics

Eight of the 13 studies were randomised control trials RCTs.24,28,48‐53

Year of publication ranged from 1999 to 2021. All studies used

unimodal interventions. Eight studies employed various psychological

interventions. These included psychological counselling24,28,54

psychoeducation,48 mindfulness‐based interventions50‐52 and psy-

chosocial return to work support.53 Only one study employed a

nutrition‐based intervention49 and four studies employed exercise‐
based interventions.47,55,56,57

The mean age of participants was 53 years. A total of 797 partic-

ipants were included. Participants were largely female. Eight

studies included all female participants.24,47,48,50,52,54,56,57Across the

other studies, male participation accounted for 22.6%,51 50%,55

57.6%,28 65%49 and 64%53 of the recruited participants. Cancer type

predominantly consisted of breast cancer (n = 8),24,47,48,50,52,

54,56,57 other cancer types represented included laryngeal,28 rectal49,55

and multiple cancer types.51,53 A breakdown of study characteristics is

presented in Table 2 below:

2.3 | Measures

Large heterogeneity existed between measures. For measures such

as HrQoL, affective subscales of interest were extracted and

assessed where available. Functional measures included variations of

the 6 min walk test, the sit to stand test, and other tasks such as

ascending and descending stairs. Affective outcome measures are

summarised in Table 3 below:

2.4 | Prehabilitation exercise interventions

Four studies involved exercise interventions.47,55,56,57 Variation

existed between type and mode of delivery. Two studies employed

both aerobic exercise and resistance training.55,57 Intervention

length varied from one to 3 months. One study used aerobic exercise

only.56 One study employed Iyengar Yoga exercises,47 and duration

and frequency of interventions varied from 2 to 5 times weekly and

15–70 min per session. In some cases qualitative components and

feasibility analysis were also introduced at follow‐up assessments.57

Two studies increased exercise intensity as participants progressed

based on a gradually increasing duration by 5 min56 and using rates

of perceived exertion.57 A breakdown of exercise study character-

istics is presented below in Table 4.

2.4.1 | Outcomes

Affective Measures: Measures of HrQoL were employed across

three studies. These included European organisation for research

and treatment of cancer quality‐of‐life questionnaire core 30

(EORTC‐QLQ‐C30)55 and the Short form health survey (SF‐
36),55,57 the Functional Assessment of Cancer Therapy‐ Breast

(FACT‐B)47 (Table 3). Results of the EORTC‐QLQ‐C30 indicated

that exercise interventions had a modest non‐significant effect on

global health (d baseline‐pre = 0.55), but returned to baseline levels

post‐surgery. Scores on the social and emotional subscales of the

EORTC‐QLQ‐C30 also showed a minimal effect of exercise

(d = 0.09–0.10).55 Results of the short form health survey indi-

cated a small non‐significant decline post‐surgery in mental com-

posite scores (d = baseline to pre = 0.08, baseline to post = 0.07).

For Brahmbhatt and colleagues57 single arm feasibility study, the

SF‐36 mental composite score worsened from baseline to pre‐op

but increased by 4.36 points post‐op representing a clinically sig-

nificant improvement. In terms of effect, the baseline to preoper-

ative effect for the mental composite score was low from baseline

to 3 month follow up. Galantino et al., 201247 reported improve-

ments in quality of life (QoL) across participants in their case study

series, but did not provide sufficient data for further interpreta-

tion. Qualitatively, improvements were reported at 3 months

follow‐up across all participants. This study also reported de-

creases in mood disturbances across participants during the

intervention, but that these decreases were not maintained at

follow‐up.

Functional Measures: Primary outcomes included muscle

strength,55 functional ability,47,56 feasibility.57 Walk tests measured

functional capacity across three studies.55,56,57 Other measures of

functional capacity included The Disabilities of Arm Shoulder and

Hand measure (DASH),57 stair climbs, chair raises, arm curls, sit and

reach and related reach tasks.47,55,56 Results indicated promising

improvements in functional capacity as a result of exercise pre-

habilitation. The 6‐min walk backward test (d baseline‐pre = 0.55)
showed statistically significant improvements (p < 0.035)55 and
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results of the 6‐min walk test distance were of clinical significance in

another study, 37 m over the clinically significant distance.57

Results of the 400 m walk test were statistically significant

(d baseline‐pre = 0.68).55 Case study data also indicated an over

40% improvement in 12‐min walk distance from baseline to post.56

Results of the other measures varied. Ability to ascend stairs

improved.56 Overall, results of other measures were non‐significant

but moderate in effect (d = 0.39–0.68)55 and represented case

study improvements of 5%–41%.56 The DASH was employed in

one study57 and found a non‐statistically significant increase in

DASH scores but reported a clinically meaningful increase in DASH

scores pre‐post‐op of over 15 points. Qualitative case series data

from the yoga intervention also indicated increases in flexibility

and balance across all participants from measures of functional

arm reach.47

2.5 | Prehabilitation nutrition interventions

Only one study used a nutrition based intervention.49 This involved

the use of probiotic kefir to supplement patients as they underwent

chemotherapy for colorectal cancer. Kefir is a natural probiotic that

mimics the beneficial bacteria found in dairy products. Forty partic-

ipants were randomised to either the control or intervention condi-

tion. Intervention participants ingested 500 ml of weekly kefir before

and during chemotherapy in two 250 ml rounds. Data was collected

at baseline, week three and week six of treatment cycles.

2.5.1 | Outcomes

Affective Measures: HrQoL was assessed at the three time points

using the Functional assessment of cancer therapy‐general (FACT‐G)

questionnaire. The effect of kefir on HrQoL was non‐significant. With

regards to the affective subscales, all between group differences

were non‐significant at all time points.

2.6 | Prehabilitation psychological interventions

Eight studies employed psychological interventions.24,28,48,50‐54

Intervention duration varied from days to weeks pre‐surgery.24,52

Follow‐ups ranged from 2 weeks to 12 months.53 Follow‐up assess-

ments generally included repeated administration of study outcome

measures. One study did not assess patients post intervention.48

Treatments focused on the pre‐surgical/treatment and surgical

consultation phases. One study continued the intervention into the

perioperative phase,51 and another study continued support up to

9 months post‐surgery.53 Anxiety reduction was the primary outcome

in five studies.24,28,48,51,54 As with the physical interventions, modes of

intervention varied across studies. Two studies employed the use of

tailored nurse advocacy ‐ These included counselling from diagnosis to

surgery and offering psychoeducational support.28,54 Mindfulness‐T
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based practice and meditation were commonly used, including

mindfulness‐based training with cognitive elements,51 and

mindfulness‐based home neurofeedback.52 Many interventions used

multidisciplinary approaches combining education, counselling and

cognition.28,48 Other interventions included expressive writing50 and

stress management.24 One study employed a tailored psychosocial

return‐to‐work support intervention.53 Three interventions took

place onsite,48,54 two were offsite50,52 and three used a

combination.28,51,53

2.6.1 | Outcomes

Affective Measures: Anxiety was assessed across five

studies.24,28,48,51,54 Anxiety measures varied widely and included the

Hospital anxiety and depression Scale (HADS) Scale, The Situational

Anxiety Inventory, The Hamilton rating Scale for anxiety and The

State Trait Anxiety Inventory (See Table 3). Overall, psychological

interventions were moderately successful for anxiety. Four of seven

interventions showed significant anxiety improvements.28,48,51,54

Another study produced a clinically significant result pre‐surgery, but

with no intervention effects.24 Foley and colleagues51 reported large

effects of their mindfulness‐based intervention from baseline to

3 months follow‐up (p < 0.002, d = 0.59). Ambler and colleagues54

reported a significant reduction in anxiety pre‐treatment to 2‐week

follow‐up (P < 0.003) (d = 0.45). Other studies had small to moder-

ate effects of interventions on anxiety scores ranging from d = 0.26‐
0.4.28,48 However these effects were not always maintained at

6‐month follow‐up.54 Less successful interventions included expres-

sive writing50 and stress management training.24

TAB L E 3 Summary of affective outcome assessment measures of final studies

Construct Measures Description Studies

Health related

quality of

life

European organisation for research and

treatment of cancer quality‐of‐life
questionnaire core 30 (EORTC‐QLQ‐C30)

Subscales: Physical, role, cognitive,

*emotional, *social & *total global health

score

Garssen et al., 2013, Li et al., 2017,

Singh et al., 2017, Zaman et al.,

2021

Short form health survey (SF‐36 (V2)) Subscales: Eight subdomains, two

composites; physical component summary

& *mental component summary

Can et al., 2009, Singh et al.,2017, 58.

Brahmbhatt et al., 2020, Zaman

et al., 2021

Functional assessment of cancer therapy‐
general (FACT‐G)

Subscales: Physical wellbeing, *social/family

wellbeing, *emotional wellbeing,

functional wellbeing

Can et al., 2009, Foley et al., 2010,

Millstein et al., 2019

Functional assessment of cancer therapy‐
breast (FACT‐B)

Subscales: Physical wellbeing, social/family

wellbeing, emotional wellbeing, functional

wellbeing

Galantino et al., 2012

Depression Hospital anxiety and depression scale (HADS) Subscales: Anxiety, *depression Ambler et al., 1999

Hamilton rating scale for depression HAM‐D Subscales: One 17 item scale, higher score

indicating symptom severity

Foley et al., 2010, Li et al., 2017

Profile of mood states Subscales: Depression subscale Garssen et al., 2013

Profile of mood states Subscales: Tension‐anxiety, anger‐hostility,

vigour‐activity, fatigue‐inertia,

depression‐dejection, confusion‐
bewilderment

Galantino et al., 2012

Anxiety Hospital anxiety and depression scale (HADS) Subscales: *Anxiety, depression Ambler et al., 1999

Hamilton rating scale for anxiety (HAM‐A) Subscales: One 14 item scale, higher score

indicating symptom severity

Foley et al., 2010, Li et al., 2017

The situational anxiety inventory Subscales: Adapted from the state‐trait

anxiety inventory, 20 items, 10 to decent

absence of and 10 to detect presence of

unpleasant emotional states

Belleau et al., 2001

The state trait anxiety inventory Subscales: Dutch edition, state anxiety 20

item scale

Garssen et al., 2013

Stress Rotterdam symptom checklist (RCSL) Subscales: *Psychological scale, physical scale Ambler et al., 1999

Perceived stress scale (PSS) Subscales: One scale 14 items apprising

stress within one's life

de Moor et al., 2008, Millstein et al.,

2019

Depression anxiety stress scale (DASS) Subscales: Depression, anxiety and *stress Foley et al., 2010

Note: * Indicates subscale of relevance for measures with multiple scales.
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Depression was assessed in five studies24,28,50,51,54 and assessed

as primary in one study.51 Measures included The Brief Symptom

Inventory, The HAM‐D, The HADS and The Profile of Mood States:

Depression (See Table 3). Three studies found significant moderate‐
large effects on depression.24,28,51 Foley and colleagues51 reported

clinically significant decreases in symptoms over time (p < 0.001,

d = 0.83). Li and colleagues in 2017 reported a significant (p < 0.05)

effect on depression (d = 0.33). Significant effects were also found

between groups day‐5 post treatment as a result of the stress

management intervention but these were not significant after day

5.24 The nurse advocacy counselling intervention54 and the expres-

sive writing intervention48 reported no effects.

Health related quality of life was assessed in five studies.24,28,51‐53

HrQoL was included as a primary outcome within two studies.24

Measures employed included The FACT‐G and The EORTC‐QLQ‐C30

and the Short form health survey (See Table 3). Only Li and col-

leagues28 reported significant effects of treatment onQoL as a result of

their psycho‐cognitive and psychoeducational intervention. They

found a significant pre‐post effect on global health (d = 1.3), mental

health (d = 0.53) and social function (d = 0.31). Foley and colleagues51

reported clinically significant effects of mindfulness based cognitive

behavioural therapy (CBT) on overall HrQoL (d = 0.30) and these

improvements were above clinical significance. Stress management

training24 and electroencephalogram (EEG) mindfulness meditation52

reported no effect.

Finally, stress and distress were assessed within four

studies.48,51,52,54 Measures employed included The Perceived Stress

Scale, The Depression Anxiety Stress Scale and The Rotterdam

Symptom Checklist (See Table 3). Only one study51 found a signifi-

cant reduction in symptoms as a result of mindfulness based CBT

(p < 0.001, d = 0.53). Other studies reported non‐significant trends

relating to stress and distress. Millstine and colleagues52 reported a

small decrease in perceived stress as a result of EEG mindfulness‐
based meditation. Ambler and colleagues54 found a decrease in

psychological distress pre‐post treatment for the nurse advocacy

counselling intervention.

2.7 | Risk of bias

All included studies were of acceptable quality based criteria out-

lined.44 There was no evidence of reporting bias. Risk of selection

bias was low as many studies employed a RCT design. However some

studies did not include a control group and did not adequately outline

recruitment strategy and eligibility. For full quality assessment

scoring see Supplementary Information 1.

3 | DISCUSSION

3.1 | Prehabilitation interventions

To our knowledge, this is the first review of its kind assessing the

effects of prehabilitation interventions on affective and functional

outcomes for young to midlife adult (18–55) participants. Evidence

was found to support the alleviation of anxiety as a result of pre-

habilitation interventions, with support for health‐related QoL, stress

and depression being less‐robust and underrepresented. Findings

moderately supported the therapeutic validity of exercise pre-

habilitation to improve functional capacity both in terms of clinical

TAB L E 4 Characteristics of exercise intervention studies

Author Exercise type

Duration

(max) Frequency Mode of delivery Exercises Equipment

Brahmbhatt

et al.,

2020

Aerobic &

resistance

40 min 3–5 times weekly Remote

supervision

Aerobic: Brisk walking Resistance bands and exercise

manual
Resistance: Standing rows,

shoulder external rotation,

front raise, lateral raise, bicep

curls, tricep extensions, wall

push ups and chest press

Mobility and stretching

de Paleville

et al.,

2007

Aerobic only 35 min 5 time weekly Supervised and

home based

Aerobic: Walking Pedometer, training log

Warm up and stretching

Galantino

et al.,

2012

Iyengar‐
inspired

yoga

program

70 min 2 times weekly Small group

sessions and

home‐based

Aerobic: Iyengar yoga class with

14 poses

A mat, two bolsters, two chairs,

two blankets, one eye

bandage, belt, two blocks and

a 1‐lb. Weight.

Singh et al.,

2017

Aerobic &

resistance

60 min 2 times weekly

(supervised)

Supervised Aerobic: Walking or jogging,

cycling, rowing

Treadmill, exercise bike, rowing

machine, standard resistance

training gym machinery
Resistance: Chest press, seated

row, latissimus pull down, leg

extension, leg curl, leg press
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and experimental improvements. All studies included in this review

were unimodal, involving only one prehabilitation intervention as

opposed to multimodal, where multiple interventions are employed

in combination.59,60 This is not in line with previous systematic

evidence, in which multimodal interventions are usually repre-

sented.59,60,61 This could be due to the age‐range of interest, as

previous multimodal pre‐surgery interventions report an average age

of diagnosis ranging from 63 to 72 years.62 The majority of studies

retained were psychological interventions, indicating that exercise

prehabilitation is not the primary focus of prehabilitation in-

terventions within the 18–55 age range, despite younger patients

being reported to be in favour of exercise prehabilitation.16 Only one

study employed a nutritional intervention. This could relate to the

age of diagnosis for cancers that required the most nutritional

support such as colon or gastrointestinal. Regardless of cancer type,

general nutritional support is highlighted as a key pillar of

prehabilitation treatment.7

Studies were largely heterogeneous in design. The majority of

studies applied a randomised control trial design. Feasibility as a

construct appeared to be assessed in exercise studies that occurred

more recently, within the past 5 years.55,57 Despite large variance in

psychological techniques and the development of novel in-

terventions, no psychological intervention identified feasibility as a

primary outcome. These data could provide a context for inter-

preting non‐significant results observed, as some of the psycho-

logical interventions, particularly mindfulness and meditation‐
focused, require high levels of commitment.51,52 Assessments

included a high battery of measures, with the majority of studies

reporting over five outcome assessments. Both the time commit-

ment of interventions and assessments could be contributing to the

mixed efficacy of results, particularly for psychological interventions

as patient distress could be affecting adherence.63 For exercise,

levels of adherence can also relate to baseline level of fitness, which

could also impact upon the results of smaller exercise intervention

studies.64

3.2 | Participants

The majority of studies focused on breast cancer. This could be due

to a number of factors including the age range of interest, the rela-

tively quick timeline from diagnosis to treatment or the distressing

nature of breast cancer surgery for women requiring increased

psychological support.65 The studies represented in this review focus

on psychological intervention, however these results are heavily

confounded by the treatment pathways related to cancer subtypes.

There was an over‐representation of female participants. This

could have had implications for the prevalence of anxiety‐related

research, as women report increased levels of cancer treatment‐
related anxiety compared to men.66,67

Variation existed across treatment and surgery types and het-

erogeneity between follow‐up assessments (See Table 2) also made it

difficult to ascertain any distinct differences between treatment or

surgery with regards to outcomes. Two studies47,56 also employed a

case study and case series design, such that results for relevant

outcomes were largely descriptive in nature and difficult to gener-

alise to functional and affective outcomes for prehabilitation in-

terventions at large.

3.3 | Affective outcomes

Assessment of affective outcomes resulted in thought‐provoking

findings. Study measures varied with some studies employing a

combined measure to assess affective outcomes (See Table 3). In-

terventions produced a moderate effect on anxiety. This is in line

with research trends, which indicate a positive effect of pre-

habilitation on anxiety.25 Similar to functional capacity and exercise,

anxiety measures were only represented within the unimodal psy-

chological interventions. It is interesting to note that only one ex-

ercise intervention47 employed a measure of anxiety, as that previous

literature indicates that exercise can aid in alleviating preoperative

anxiety68 and therefore would been expected as an included

outcome. This could be due to the nature of the yoga‐based inter-

vention, which is known to aid in anxiety reduction.69

The evidence for depression was less definitive and not sta-

tistically supported, as only seven studies included assessments.

Although the evidence was limited, the effect size of the psycho-

logical interventions on depression did exceed that of anxiety

(d = 0.50–1.8). The positive reported effects on depression are

surprising, as it was not the primary outcome for many in-

terventions. Measures of depression were included mainly within

the psychological interventions, and not alongside measures of

functional capacity within exercise interventions, apart from Gal-

antino and colleagues 201247 yoga‐based intervention. This was

unanticipated, due to literature supporting the link between exer-

cise and treatment for even moderate depression.70 The lack of

affective measures assessed within the nutritional intervention was

unanticipated, due to trends exploring the positive impact of

nutrition on affective outcomes.71

Stress and distress were under‐represented, appearing in four

psychological interventions. Of those, two shared a common mea-

sure. Low numbers and large heterogeneity made it difficult to

ascertain the effect of the interventions on stress and distress, with

clinical significance only found in one study.

Health related quality of life was the only affective measure to

be assessed across the three modes of prehabilitation. Results did

not support a statistically significant increase in HrQoL as a result

of any intervention. However, clinically significant increases were

found for both exercise and psychological intervention types within

studies. The effect of psychological interventions on HrQoL was

broad. These mixed results for the mental components of HrQoL

across studies was surprising due to the relatively consistent effects

of the interventions on outcomes, like anxiety.
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3.4 | Functional outcomes

Overall, the functional outcomes assessed indicated moderate to

large effects of exercise prehabilitation for improving functional ca-

pacity. Only studies employing exercise prehabilitation assessed

functional outcomes. The overall effect of exercise prehabilitation

was large, indicating particular improvements across functional

walking tasks. Some measures focused on time taken to travel certain

distances, whilst others focused on distance travelled within certain

timeframes as well as other markers of function such as flexibility and

balance. This variation amongst measures made it difficult to directly

compare efficacy. Three studies did not have sufficient power to

report significance.47,56,57 The results of the present review provides

moderate support for the clinical efficacy of exercise prehabilitation.

The present review also found a low number of eligible studies to

provide evidence for the efficacy of nutritional or psychological

support on functional outcomes.

3.5 | Limitations

Large heterogeneity across all prehabilitation outcome measures

prevented assessment via a meta‐analysis, limiting generalisability.

The age range of 18–55 years possibly confounded study findings

by over representing certain cancer types and female gender. This

age range was also selected using mean values as it was not

possible to obtain the range for all studies, this may have skewed

the representation of ages. This was interesting as this uninten-

tionally resulted in a narrow focus of cancer type which further

highlights the need for increased focus of young to midlife adults

across cancer types. The large representation across female cancer

types would be generalisable to the population at large, as research

from cancer research UK suggests that for adults in the 24–59 age

bracket, rates of female cancer nearly doubles that of male indicine

rates,72 the large representation of breast cancer was also repre-

sentative, as breast cancer was the most common cancer type re-

ported by the National Cancer Institute.37 Due to the relatively new

development of prehabilitation within cancer treatment, no re-

strictions in publication date were placed on studies. As a result of

study design and participant count, some studies lacked sufficient

power to report statistical significance,47,56,57 but did find clinically

significant results, which may have resulted in an underestimation

of the true effectiveness of interventions. Some studies failed to

report the relevant affective scores for each subscale, which also

created data extraction issues for some HrQoL subscales. Hetero-

geneity of study design also meant that follow up assessments were

not consistent (See Table 2).

3.6 | Clinical implications

In terms of functional capacity, studies also reported large improve-

ments within their populations despite lacking power to report

statistical significance.47,56,57 This was also the case for anxiety, where

clinical improvements were also observed.24 It would appear that the

results of the present review moderately supports the clinical efficacy

of exercise prehabilitation. The use of clinical change metrics and

change scores is common in health related intervention research, and

allows for an increasingly patient‐centred approach.73 From a clinical

perspective, the results of the present review provide increasing ev-

idence for the use of prehabilitation among cancer patients between

the ages of 18–55 to improve anxiety and functional capacity.

4 | CONCLUSION

The present study adds to prehabilitation literature by assessing the

impact of prehabilitation on affective outcomes, and by focussing on

the young to midlife age range of cancer patients. There exists large

heterogeneity in both study design and assessment within cancer

prehabilitation. There is also a lack of young to midlife cancer

research across cancer types, which should be addressed in future.

The area would benefit from the development of a standardised

functional and affective battery in order to allow for increased gen-

eralisability of findings. Future research could aim to combine

feasibility measures into prehabilitation interventions of all kinds, in

order to understand the psychological load of the prehabilitation

commitment on patients, whilst also expanding participant count to

provide sufficient power.
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