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Promoting exercise in oncological aftercare:
Evaluation of Outdoor Against Cancer's 4x4
training programme
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ABSTRACT

Physical exercise is a key non-pharmacological strategy in oncological aftercare, contributing to
improvements in physical performance, quality of life, and symptom management. This study evaluates the
4x4 training programme developed by Outdoor Against Cancer (OAC), a supervised high-intensity interval
training (HIIT) intervention based on the Norwegian 4x4 protocol, implemented over nine months in Munich.
Participants, including individuals with active cancer, survivors in remission, relatives, and health-oriented
individuals, completed a structured survey assessing feasibility, safety, adherence, and perceived effects.
Results revealed high long-term commitment, with a substantial proportion attending more than sixteen
sessions. Participants reported notable benefits, including reduced cancer-related fatigue, enhanced
emotional well-being, improved strength and endurance, and increased quality of life. The programme was
perceived as safe and well-structured, with individualized supervision playing a crucial role in motivation and
adherence. These findings support the feasibility and positive impact of supervised HIIT programmes in
oncological exercise therapy and highlight their potential integration into standard cancer aftercare.
Keywords: Oncology exercise, High-intensity interval training, Cancer-related fatigue, Quality of life,
Exercise adherence.
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INTRODUCTION

Physical activity is now considered a key non-pharmacological intervention in oncology, both during and after
cancer treatment. Structured, supervised training programmes in particular can contribute to improving
physical performance and quality of life, as well as reducing therapy-associated side effects. Against this
backdrop, the 4x4 training programme by Outdoor Against Cancer (OAC) was established in Munich last
year. After nine months of continuous implementation, participants were systematically surveyed about their
experiences and perceived effects. This article summarises the results of this survey and places them in the
context of current sports science and oncology research.

RECRUITMENT AND PARTICIPANT STRUCTURE

Participants are recruited through various channels that have been established over many years. Close
cooperation with oncology clinics, in particular with the Comprehensive Cancer Centre at LMU Munich and
its associated institutions, plays a central role. This is supplemented by the availability of information
materials, recommendations from existing networks such as the Bavarian Cancer Society, and the
participants' own initiatives via internet research and social media.

In the heterogeneous training group, more than half of the participants currently have cancer, and about one
third are in remission. In addition, relatives and other people interested in health also participate. This mix is
perceived as enriching by the participants and contributes to social support within the group.

COMMITMENT AND PARTICIPATION BEHAVIOUR

A key finding of the survey is the high level of long-term commitment. Around 25% of participants have
attended more than 16 training sessions. This level of commitment is remarkable in the context of exercise
therapy programmes in oncology and indicates a high level of acceptance and perceived relevance of the
training programme.

TRAINING CONCEPT: 4X4 TRAINING

The 4x4 training is based on the established Norwegian 4x4 protocol, a specific form of high-intensity interval
training (HIIT). The protocol comprises four intervals of four minutes each at an intensity of 85-95% of the
maximum heart rate, interrupted by active recovery phases at low intensity. In sports science literature, this
protocol is particularly highlighted for its effects on cardiorespiratory fitness. This is a key predictor of
morbidity and mortality, even in oncology patients. Studies show that, compared to other HIIT formats, the
4x4 protocol can result in higher energy expenditure, greater metabolic stress and marked improvements in
maximum oxygen uptake (Schliiter, K. et al. 2019, Herranz-Gémez A. et al. 2024).

Dr Tom Degenhardt, Medical Director of OAC, says:
“We are delighted that 4x4 training will bring significant medical and personal benefits to our
cancer patients.”

FEASIBILITY, SAFETY AND SUPPORT

Safety is a key concern when using high-intensity training methods in oncology. Current evidence shows that
the 4x4 HIIT protocol is feasible and safe for various groups of cancer survivors — including breast and
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prostate cancer survivors — provided that it is adapted and monitored (Schliter, K. et al. 2019). These findings
are also reflected in the feedback from participants. Regardless of their disease status, they unanimously
report a well-balanced training intensity, a clear and structured design of the units, and understandable and
clear explanations by qualified trainers. Individual support is highlighted as a key factor for feeling safe and

motivated.

One participant describes this as follows:
“The trainers actively approach you and answer every question very competently.”

EFFECTS OF THE TRAINING

Among the most significant results of the survey are the reported positive effects of the training. Overall, 84%
of participants say they benefit noticeably from participating. In particular, they mention:

- Areduction in cancer-related fatigue,

- Anincreased quality of life,

- Improved emotional balance, and

- Gains in strength and endurance.

Just a little
16%

Yes, definitely
84%

Figure 1. Amount of participants, who experienced positiva effects through 4x4 Trainning.
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Figure 2. Positive effects through 4x4 Training.

These subjective assessments are consistent with current evidence that supervised, higher-intensity training
interventions are associated with improvements in physical function and self-reported quality of life during
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and after cancer treatment (Herranz-Gomez A. et al. 2024, Sweegers M. G etal. 2018, Chen Y. J et al. 2020).
The reduction of fatigue, one of the most common and debilitating symptoms of oncological diseases, is also
regularly described in the literature (Loughney L. A et al. 2018, Witlox L. et al. 2018).

JOY, MOTIVATION AND PERSEVERANCE

In addition to the physiological effects, the emotional component plays a decisive role in long-term training
adherence. Participants report high levels of enjoyment and motivation, especially when training together
outdoors. Statements such as “It's much more fun than training alone” or “Even if I'm not feeling great that
day, | always feel better afterwards” underline the importance of social and motivational factors.

Tom Degenhardt sums it up:
“The advantages of 4x4 training are obvious: anyone can do it! I'm happy that we meet
outside and are active together.”

CLASSIFICATION AND OUTLOOK

The results of the participant survey confirm both the international data and comparable feedback from other
countries, including Latvia, where the 4x4 protocol is used in similar contexts (Thaller P. 2025). They
emphasise that the Norwegian 4x4 training protocol is a safe, practical and effective HIIT format for cancer
patients, especially when it is professionally instructed and supervised.

The findings will not only be incorporated into the further development of training programmes, but also into
the training and continuing education of trainers in the field of oncological exercise therapy. The aim is to
transfer evidence-based training concepts into practice in a sustainable manner and make them accessible
to as many affected individuals as possible, for example through our continuing education programme on the
4x4 method or the OAC trainer training programme.

CONCLUSION

OAC's 4x4 training impressively demonstrates how evidence-based training protocols can be successfully
integrated into a practical, supervised setting for oncology patients. The high level of participation, the positive
subjective effects and the consistency with the current state of research speak for the potential of this
approach to further establish exercise as an integral part of oncology care.

A quote from one participant sums it up:
“It's great that this training programme exists — it helps me put my cancer diagnosis aside for
a while.”
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